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SWATCUP Programs from 2w2e Consulting
www.2w2e.com 

1. SWATCUP-2019   

Algorithms:                         SUFI2, PSO, GLUE, ParaSol, MCMC

Objective function:            Single Objective Function

http://www.2w2e.com/
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Different objective functions produce different 
calibration results

Objective function

Ref:

Houshmand D., et al.,  2017. 
Sensitivity of calibrated parameters and water resource estimates on different 
objective functions and optimization algorithms. Water, 9, 384. 
https://www.mdpi.com/2073-4441/9/6/384 

https://www.mdpi.com/2073-4441/9/6/384
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Objective function

R2 = 1
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Objective function
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Objective function
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SWATCUP Programs from 2w2e Consulting
www.2w2e.com 

SWATCUP-2019   - SUFI2, PSO, GLUE, ParaSol, MCMC
  - Single Objective Function

SWATCUP-Premium  - SPE (SUFI2), PSO
- Single-Objective Function, 
- Single-Objective Function Behavioral,
- Multi-Objective Function,
- Multi-Objective Function Behavioral 

SWATplusCUP    - SPE (SUFI2), PSO
- Single-Objective Function, 
- Single-Objective Function Behavioral,
- Multi-Objective Function,
- Multi-Objective Function Behavioral 

http://www.2w2e.com/
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Behavioral Objective Function

e.g.,                         NS > 0.6 



• The program uses the following function as goal function:

• Maximize: 
 multi_goal = (w3R2 + w5NS + w6BR2 + w9KGE + w11MNS) -
  [w1MMSE + w2SMSE + w4CHI2 + w7SSQR + |w8PBIAS| + w10RSR]

• Where wi's are the weights of the corresponding functions. 

• An example of a multi-objective function is the following function:

• Multi_goal = w3R2 + w5NS  - |w8PBIAS|

Multiple-Objective Function 



The best way to Learn about SWATCUP

1. The Manual -  Has detailed explanation and step-by-step 
instruction for building SWATCUP input files

2. Numerous articles that have used SWATCUP

3.  Videos - https://www.youtube.com/@2w2e-channel 

https://www.youtube.com/@2w2e-channel
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Model

Inputs

Processes

• DEM
• SOIL
• LANDUSE
• CLIMATE
• MANAGEMENT
 - Agricultural
 - Water
 - Construction
• etc.

• Hydrology
• Water quality
• Soil erosion
• Land manag.
• Crop growth
• Clim/LU change
• Reservoir/Dam
• Nut./OM cycling
• etc.

P
a
r
a
m
e
t
e
r
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• Calibrating Data
 - Flow
 - Sediment
 - Chemicals
 - Crop yield
• etc.



• DEM

• SOIL

• LANDUSE

• CLIMATE

• MANAGEMENT

 - Agricultural

 - Water

 - Forest

• Etc.

Available at varying resolution (1-1000 m)

Relatively reliable at higher resolution

- Locally measure relatively reliable at higher resolution
- Generated gridded data are unreliable 

Often not available, local data is often relatively 
reliable, depending on the source

Inputs

Unreliable at any resolution (both map 
and database        also parameters)



• Hydrology

• Water quality

• Soil erosion

• Land manag.

• Crop growth

• Clim./LU change

• Reservoir/Dam

• Nut./OM cycling

Surface runoff and infiltration, Evapotranspiration, Groundwater 
flow, Water routing through the watershed, etc.

Nutrient cycling (e.g., nitrogen and phosphorus dynamics), 
Pesticide fate and transport, Bacterial contamination, etc.

Soil erosion due to rainfall and surface runoff, 
Sediment deposition and transport in streams and rivers, etc.

Impact of agricultural practices (e.g., tillage, crop rotation, fert.),
Effects of conservation practices (e.g., buffer strips, cover crops),
Urbanization, Deforestation changes and their impacts, etc.

Simulation of crop growth and yield,
Interaction between farmer, soil, water, and plant systems, etc.

Highly inaccurate models are available for future, etc.

Water impoundment and release, Sediment trapping, and 
Nutrient retention, etc.

Decomposition of organic matter, Transformation, and 
Movement of nutrients in soil and water, etc.

Processes



So, what is the story? 
When we have lost of inaccurate input, lots of known and unknown processes, 
lots of unknown parameters….

1- The model we eventually build is highly uncertain
  

“All models are wrong, some are useful”

2- Calibration is not a way out and cannot do miracles, and if it does by 
chance, it is the miracle of an impostor!
It has cheated you somewhere, i.e., by providing the wrong parameters.

3- Your expectations should be realistic.
The fallacy in the use of the “best-fit” solution in hydrologic modeling

K.C. Abbaspour, 2022
Science of the Total Environment 802, 149713
https://doi.org/10.1016/j.scitotenv.2021.149713 

https://doi.org/10.1016/j.scitotenv.2021.149713


So, what is the story? 
When we have lost of inaccurate input, lots of known and unknown processes, 
lots of unknown parameters….

4- It is imperative to do an uncertainty analysis  (i.e., 
parameters have to be expressed as random variables and 
output as 95 Percent Prediction Uncertainty, 95PPU) 



So, what is the story? 
When we have lost of inaccurate input, lots of known and unknown processes, 
lots of unknown parameters….

1- The model we eventually build is highly uncertain
  

“All models are wrong, some are useful”

2- Calibration is not a way out and cannot do miracles, and if it does by 
chance, it is the miracle of an impostor!
It has cheated you somewhere, i.e., by providing the wrong parameters.

3- Your expectations should be realistic. 

Abbaspour, 2022.
The fallacy in the use of the “best-fit” solution in hydrologic modeling
Science of the Total Environment 802 (2022) 149713
https://doi.org/10.1016/j.scitotenv.2021.149713
(if you get NS=0.5, it is not because of you!!) 

https://doi.org/10.1016/j.scitotenv.2021.149713


Calibration protocol
Step 1: Build the model (with all the available inputs and known 
processes, etc.) 

Step 2: Test the model
1 : Number of Parameters 

1    : Number of simulations
 

v__WDPQ.bsn    0     0

Par_inf.txt

1 : Starting simulation number

1 : Ending simulation number

SUFI2_swEdit.def

SPE_swEdit.def



2w2e Consulting, GmbH, Duebendorf, Switzerland

Simulation
Observation
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Simulation
Observation



2w2e Consulting, GmbH, Duebendorf, Switzerland

Effect of Aswan dam on downstream discharge

Assuan Staudamm



If your model does not include the important processes, then the 
parameters may adjust to the wrong values in trying to mimic the 
observation.

We don’t have to include all processes, and could correctly neglect 
some unimportant ones

If the initial model is not well, you need to check what you are 
missing in terms of processes, or the correctness of your input data

A Guideline for Successful Calibration and Uncertainty Analysis for Soil and Water 
Assessment: A Review of Papers from the 2016 International SWAT Conference

https://doi.org/10.3390/w10010006  

Principle of “Correct Neglect”

https://doi.org/10.3390/w10010006


Step 3: Choose parameters to Calibrate 

• i) SWAT I/O manual defines parameter and gives some 
indications of values for some parameters.

• ii) Literature also gives some ideas (Although in my 
opinion a good fraction of the literature gives wrong 
information about parameters).

• iii) Sensitivity analysis. 

Calibration protocol



2w2e Consulting, GmbH, Duebendorf, Switzerland

• Sensitivity analysis is the process of 
determining the significance of one or a 
combination of parameters w.r.t the 
objective function or a model output

• this is important because parameters 
represent processes, and we want to know 
what important processes are

Sensitivity analysis
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Sensitivity to CN2

Sensitivity analysis
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• Local (one-at-a-time) sensitivity analysis

Sensitivity analysis  -  one-at-a-time
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- Global sensitivity analysis

Sensitivity analysis  -  global

Where b’s are parameters

• A t-test is then used to identify the relative significance of each parameter bi

• This gives relative sensitivities based on linear approximations and, hence, 
only provides partial information about the sensitivity of the objective 
function to model parameters

• In this analysis, the larger, in absolute value, the value of the t-stat, and the 
smaller the p-value, the more sensitive the parameter



To Test the Sensitivity of one Parameter

1 : Number of Parameters 

3    : Number of simulations
 

r__CN2.mgt       -0.4      0.4

Par_inf.txt

1 : Starting simulation number

3 : Ending simulation number
SUFI2_swEdit.def



What are the commonly known sensitive parameters?

FLOW Parameters

If in a snow mountain watershed:

v__PLAPS.sub      0    100         Make 100 simulations
v__TLAPS.sub     -8   -4           and fix their values       

v__SFTMP.bsn   -10  10
v__SMTMP.bsn   -10  10            Make 200 simulations 
v__SMFMX.bsn    0   10            also fix their values
v__SMFMN.bsn    0   10
v__TIMP.bsn     0   1

Provide elevation band first



What are the commonly known sensitive parameters?           
FLOW Parameters

r__CN2.mgt -0.3 0.3

v__ESCO.hru 0.7  1.0 (if dry areas  0.3    0.8)

v__GWQMN.gw 0.0 5000

v__REVAPMN.gw 0.0 1000

v__GW_REVAP.gw 0.01                0.1

v__ALPHA_BF.gw 0.01                0.1

v__RCHRG_DP.gw 0.0                  1.0

r__SOL_K().sol -0.8 0.8

r__SOL_BD().sol -0.6                 0.6

r__SOL_AWC().sol -0.5 0.5

r__HRU_SLP.hru -0.5 0.5

r__OV_N.hru -0.5 0.5

r__SLSUBBSN.hru -0.5                  0.5



What are the commonly known sensitive parameters?          
Sediment, phosphorus

v__PRF.bsn -0.2 0.3 Only Sediment

v__SPEXP.bsn 1.2  1.5 Only Sediment

v__SPCON.bsn 0.001 0.003 Only Sediment

v__CH_EROD.rte 0.1 0.2 Only Sediment

v__CH_COV.rte 0.15                 0.3 Only Sediment

r__USLE_P.mgt -0.3                 0.3 Sediment & phosphorus

v__USLE_C.crp -0.3                  0.3 Sediment & phosphorus

r__USLE_K.sol -0.3 0.3 Sediment & phosphorus

v__PSP.bsn 0.4                  0.8    sensitive to total phosphorus only

v__ERORGP.hru 2.0                  4.0 sensitive to total phosphorus only

v__BC4.swq 0.3                  0.5 sensitive to total phosphorus only

v__RS5.swq 0.06                0.1 sensitive to total phosphorus only



What are the commonly known sensitive parameters?           
Nitrate

v__RCN.bsn 1.2                   1.5

v__UBN.bsn 5 20 

v__SHALLST_N.gw 0 100

v__ERORGN.hru 0 5

v__NPERCO.bsn 0                         1



How to Know What Each Parameter Does?

A continental-scale hydrology and water quality model for Europe:
Calibration and uncertainty of a high-resolution large-scale SWAT model

http://dx.doi.org/10.1016/j.jhydrol.2015.03.027 

http://dx.doi.org/10.1016/j.jhydrol.2015.03.027


How to Choose the Initial Parameter Set?

A continental-scale hydrology and water quality model for Europe:
Calibration and uncertainty of a high-resolution large-scale SWAT model

http://dx.doi.org/10.1016/j.jhydrol.2015.03.027 

So, you choose the initial parameters for calibration 
based on the initial model run.

There are sets of parameters that can:

- Increase/decrease the peaks,
- Increase/decrease the base flow,
- Shift the entire signal to the right or to the left,
- Increase or decrease nitrate load, 
- Etc.

http://dx.doi.org/10.1016/j.jhydrol.2015.03.027


Step 4: Prepare SWATCUP Input files 

1. Par_inf.txt
2. SUFI2_swEdit.def
3. File.cio
4. Absolute _SWAT_Values
5. Observation: Observed_rch.txt, Observed_hru.txt, 

Observed_sub.txt, etc.
6. Extraction: var_file_rch.txt, SUFI2_extract_rch.txt
7. Objective function: Observed.txt, var_file_name.txt
8. No_observation
9. Execution files: SUFI2_pre.bat, SUFI2_run.bat, 

SUFI2_extract.bat

Calibration protocol



Preparing Observation files – Calibration/Validation 

- Split your data into calibration and validation: 
- half-half, 75%-25%, etc.

- Make sure both datasets have more or less similar 
statistics (Mean and variance)

Observation Files



1     : number of observed variables

FLOW_OUT_3   : this is the name of the variable and the subbasin number to be included in the objective function
141    : number of data for this var. as it follows below. First column is a sequential number from beginning
       : of the simulation, second column is variable name and date (format arbitrary), third column is
    variable value.

1  FLOW_OUT_1_1990    46.27
2  FLOW_OUT_2_1990     23.3
3  FLOW_OUT_3_1990     75.1  
4  FLOW_OUT_4_1990      12.1 
Etc.

Observation Files

Preparing Observation files – Calibration/Validation 

Obderved_rch.txt, observed_hru.txt, observed_sub.txt, etc.



Observation files
3     : number of observed variables

FLOW_OUT_3   : this is the name of the variable and the subbasin number to be included in the objective function
141    : number of data for this var. as it follows below. First column is a sequential number from beginning
       : of the simulation, second column is variable name and date (format arbitrary), third column is
    variable value.

1  FLOW_OUT_1_1990    46.27
2  FLOW_OUT_2_1990     23.3
3  FLOW_OUT_3_1990     75.1  
4 FLOW_OUT_4_1990      12.1 
Etc.

FLOW_OUT_4   : this is the name of the variable and the subbasin number to be included in the objective function
120    : number of data for this var. as it follows below. First column is a sequential number from beginning
       : of the simulation, second column is variable name and date (format arbitrary), third column is
    variable value.

1  FLOW_OUT_1_1990    46.27
2  FLOW_OUT_2_1990     23.3
3  FLOW_OUT_3_1990     75.1  
4 FLOW_OUT_4_1990      12.1 
Etc.

Nitrate_OUT_3   : this is the name of the variable and the subbasin number to be included in the objective function
75    : number of data for this var. as it follows below. First column is a sequential number from beginning
       : of the simulation, second column is variable name and date (format arbitrary), third column is
    variable value.

1  FLOW_OUT_1_1990    46.27
2  FLOW_OUT_2_1990     23.3
3  FLOW_OUT_3_1990     75.1  
4 FLOW_OUT_4_1990      12.1 
Etc.



Objective Function Files
Preparing Objective Function files – Calibration 
Obderved.txt

1    : number of observed variables
5     : Objective function type, 1=mult,2=sum,3=r2,4=chi2,5=NS,6=br2,7=ssqr,8=PBIAS,9=KGE,10=RSR,11=MNS
0.5   : min value of objective function threshold for the behavioral solutions
1     : if objective function is 11=MNS (modified NS),indicate the power, p.

FLOW_OUT_3   : this is the name of the variable and the subbasin number to be included in the objective function
1     : weight of the variable in the objective function
-1    : Dynamic flow separation. Not considered if -1. If 1, then values should be added in the forth column below after 
observations
-1    : constant flow separation, threshold value. (not considered if -1)
1     : if separation of signal is considered, this is weight of the smaller values in the objective function
1     : if separation of signal is considered, this is weight of the larger values in the objective function
10    : percentage of measurement error
141   : number of data points for this variable as it follows below. First column is a sequential number from beginning
      : of the simulation, second column is variable name and date (format arbitrary), third column is variable value.

1  FLOW_OUT_1_1990    46.27
2  FLOW_OUT_2_1990     23.3
3  FLOW_OUT_3_1990     75.1  
4 FLOW_OUT_4_1990      12.1 
Etc.



The engine of the program:  bat files

SUFI2_pre.bat
:: required
SUFI2_LH_sample.exe

SUFI2_extract.bat SUFI2_extract_rch.exe

rem SUFI2_extract_hru.exe
rem SUFI2_extract_sub.exe
rem SUFI2_extract_res.exe
rem SUFI2_extract_mgt_CropYield.exe
::
rem extract_rch_No_Obs.exe
rem extract_hru_No_Obs.exe
rem extract_sub_No_Obs.exe



The engine of SWATCUP:  bat files

SUFI2_run.bat
:: required
SUFI2_execute.exe

SUFI2_post.bat
:: required
SUFI2_goal_fn.exe

:: required
SUFI2_new_pars.exe

:: required
SUFI2_95ppu.exe

:: required
SUFI2_95ppu_beh.exe

::
rem          95ppu_NO_Obs.exe
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Modeling steps

1- Model building

2- Calibration and uncertainty analysis

3- Validation

4- Sensitivity analysis

……….Post calibration analysis………

5- Model application (climate/landuse change analysis, BMPs, etc.)

6- Risk analysis
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1- Model Building - issues

- Often, lack of data, especially water quality

- Sometimes, too much data
There may be different data sets from different sources

- The model should account for all important and 
relevant processes, But often we do not know

- Have to be careful how you apply the principle of 
«correct neglect»

A guideline for successful calibration and uncertainty analysis for soil and water assessment
 Water 2018, 10(1), 6; https://doi.org/10.3390/w10010006 

https://doi.org/10.3390/w10010006
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- Dams/reservoirs

- Water transfers

- Irrigation

- Snow/glacier melt

- Potholes/water harvesting

- Point sources (springs, water treatment plants, …)

- Wetlands

- Road building

- Landuse change, etc.

1- Model Building  -  Processes
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Input data discrimination
too much data!

1- Model Building  -  Data
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https://www.sciencedirect.com/science/article/pii/S0022169415001985

https://www.mdpi.com/2073-4441/9/9/709

Pre-Calibration analysis

https://www.sciencedirect.com/science/article/pii/S0022169415001985
https://www.mdpi.com/2073-4441/9/9/709
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Pre-Calibration analysis  -  Initial Simulation
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Bulgaria

Effect of Aleksandrovsk Bulgaria
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2. Calibration

• Calibration is adjusting model inputs with the purpose of 
achieving the best simulation match with observation

• Therefore, calibration boils done to the optimization of an 
objective function

( )∑
=

−=
1

1

2
n

i
iso QQ(B)gMin:

Also known as parameter fitting, inverse modeling, parameter 
estimation, history matching
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Uncertainty analysis is the process of: 

• Quantifying and propagating the errors/uncertainties in the 
model inputs – data, parameters

• Contrary to the belief that calibration is different from 
uncertainty analysis, calibration, and uncertainty are 
intimately linked

2. Uncertainty analysis
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q_12

						1

		9		2		2.19E+00		2.26E+00		1.21E+00		2.09E-01

		10		2.006		2.60E+00		2.79E+00		1.57E+00		5.68E-01

		11		2		2.98E+00		2.99E+00		1.78E+00		7.84E-01

		12		2.998		2.71E+00		2.94E+00		1.61E+00		6.08E-01

		13		2.628		2.42E+00		2.87E+00		1.37E+00		3.66E-01

		14		2.915		2.35E+00		2.85E+00		1.29E+00		2.89E-01

		15		4.334		1.23E+01		9.60E+00		9.68E+00		8.68E+00

		16		2.322		7.06E+00		6.80E+00		5.59E+00		4.59E+00

		17		2.157		4.68E+00		4.76E+00		4.16E+00		3.16E+00

		18		2.019		3.01E+00		3.01E+00		2.18E+00		1.18E+00

		19		2		2.61E+00		2.60E+00		1.59E+00		5.85E-01

		20		2		2.41E+00		2.45E+00		1.41E+00		4.05E-01

		21		2		2.40E+00		2.47E+00		1.35E+00		3.50E-01

		22		2		2.66E+00		2.67E+00		1.48E+00		4.84E-01

		23		2.002		3.21E+00		3.12E+00		1.92E+00		9.24E-01

		24		2.041		3.50E+00		3.40E+00		2.13E+00		1.13E+00

		25		2.35		3.63E+00		3.76E+00		2.30E+00		1.30E+00

		26		2.573		3.59E+00		3.84E+00		2.91E+00		1.91E+00

		27		3.01		8.97E+00		7.18E+00		6.19E+00		5.19E+00

		28		13.557		2.18E+01		2.10E+01		2.06E+01		1.96E+01

		29		3.646		9.51E+00		8.59E+00		7.88E+00		6.88E+00

		30		2		3.08E+00		2.82E+00		2.54E+00		1.54E+00

		31		2		2.59E+00		2.50E+00		1.90E+00		9.03E-01

		32		2		2.36E+00		2.36E+00		1.55E+00		5.47E-01

		33		2		2.33E+00		2.36E+00		1.45E+00		4.52E-01

		34		2		2.52E+00		2.56E+00		1.58E+00		5.77E-01

		35		2.252		4.08E+00		3.73E+00		2.75E+00		1.75E+00

		36		2.81		3.66E+00		3.57E+00		2.44E+00		1.44E+00

		37		2.9		3.00E+00		3.18E+00		2.00E+00		1.00E+00

		38		2.895		2.82E+00		2.99E+00		1.73E+00		7.31E-01

		39		13.473		1.98E+01		2.37E+01		1.70E+01		1.60E+01

		40		38.24		2.76E+01		2.25E+01		3.02E+01		2.92E+01

		41		7.689		7.46E+00		7.96E+00		6.80E+00		5.80E+00

		42		2.02		3.64E+00		3.40E+00		3.01E+00		2.01E+00

		43		2.002		2.67E+00		2.54E+00		1.86E+00		8.62E-01

		44		2		2.39E+00		2.36E+00		1.53E+00		5.31E-01

		45		2		2.37E+00		2.43E+00		1.49E+00		4.87E-01

		46		3.005		2.98E+00		3.31E+00		1.94E+00		9.40E-01

		47		2.498		6.19E+00		5.83E+00		4.71E+00		3.71E+00

		48		2.554		4.39E+00		4.05E+00		3.07E+00		2.07E+00

		49		2.632		4.14E+00		4.22E+00		3.09E+00		2.09E+00

		50		3.114		4.52E+00		5.02E+00		3.41E+00		2.41E+00

		51		4.174		1.29E+01		1.08E+01		9.83E+00		8.83E+00

		52		14.41		1.88E+01		1.74E+01		1.85E+01		1.75E+01

		53		12.181		1.35E+01		1.24E+01		1.17E+01		1.07E+01

		54		2.137		3.94E+00		3.35E+00		2.57E+00		1.57E+00

		55		2		2.98E+00		2.85E+00		1.92E+00		9.19E-01

		56		2		2.39E+00		2.38E+00		1.46E+00		4.55E-01

		57		2		2.34E+00		2.41E+00		1.40E+00		4.03E-01

		58		2		2.54E+00		2.65E+00		1.54E+00		5.39E-01

		59		2.227		3.46E+00		3.34E+00		2.16E+00		1.16E+00

		60		2.435		3.55E+00		3.72E+00		2.25E+00		1.25E+00

		61		2.313		3.03E+00		3.17E+00		1.94E+00		9.40E-01

		62		2.429		2.83E+00		2.88E+00		1.75E+00		7.46E-01

		63		18.474		1.81E+01		1.67E+01		1.46E+01		1.36E+01

		64		12.363		1.11E+01		9.76E+00		9.12E+00		8.12E+00

		65		2.713		6.41E+00		5.15E+00		4.90E+00		3.90E+00

		66		2		3.28E+00		2.99E+00		2.50E+00		1.50E+00

		67		2		2.57E+00		2.47E+00		1.73E+00		7.34E-01

		68		2		2.47E+00		2.44E+00		1.57E+00		5.68E-01

		69		2		2.47E+00		2.50E+00		1.48E+00		4.85E-01

		70		2		2.65E+00		2.73E+00		1.60E+00		5.96E-01

		71		2		3.17E+00		3.23E+00		2.01E+00		1.01E+00

		72		2.694		3.31E+00		3.41E+00		2.14E+00		1.14E+00

		73		2.951		3.24E+00		3.34E+00		2.21E+00		1.21E+00

		74		6.99		5.47E+00		5.76E+00		4.36E+00		3.36E+00

		75		5.402		1.47E+01		1.19E+01		1.11E+01		1.01E+01

		76		6.13		9.26E+00		8.72E+00		6.89E+00		5.89E+00

		77		2.715		4.67E+00		4.48E+00		3.45E+00		2.45E+00

		78		2		2.97E+00		2.78E+00		2.07E+00		1.07E+00

		79		2		2.44E+00		2.40E+00		1.56E+00		5.63E-01

		80		2		2.27E+00		2.32E+00		1.39E+00		3.85E-01

		81		2		2.31E+00		2.39E+00		1.36E+00		3.59E-01

		82		2.021		2.56E+00		2.70E+00		1.59E+00		5.86E-01

		83		2.974		6.93E+00		5.74E+00		4.08E+00		3.08E+00

		84		2.677		3.89E+00		3.88E+00		2.56E+00		1.56E+00

		85		2.679		3.24E+00		3.30E+00		2.15E+00		1.15E+00

		86		2.978		3.95E+00		4.36E+00		3.03E+00		2.03E+00

		87		4.778		1.10E+01		1.55E+01		8.94E+00		7.94E+00

		88		26.557		3.82E+01		3.32E+01		3.98E+01		3.88E+01

		89		16.398		1.77E+01		1.63E+01		1.55E+01		1.45E+01

		90		3.215		5.32E+00		4.97E+00		4.45E+00		3.45E+00

		91		2		3.94E+00		3.92E+00		3.11E+00		2.11E+00

		92		2		3.42E+00		3.44E+00		2.46E+00		1.46E+00

		93		2		2.79E+00		2.64E+00		1.81E+00		8.09E-01

		94		2		2.64E+00		2.75E+00		1.73E+00		7.30E-01

		95		2.593		3.00E+00		3.13E+00		2.07E+00		1.07E+00

		96		3.862		3.64E+00		3.72E+00		2.48E+00		1.48E+00

		97		3.016		3.31E+00		3.36E+00		2.24E+00		1.24E+00

		98		3.034		3.69E+00		4.31E+00		2.85E+00		1.85E+00

		99		3.764		9.10E+00		7.87E+00		6.18E+00		5.18E+00

		100		3.404		4.83E+00		4.66E+00		3.36E+00		2.36E+00

		101		2		3.49E+00		3.24E+00		2.49E+00		1.49E+00

		102		2		2.83E+00		2.75E+00		1.85E+00		8.46E-01

		103		2		2.56E+00		2.53E+00		1.57E+00		5.72E-01

		104		2		2.40E+00		2.44E+00		1.44E+00		4.37E-01

		105		2		2.41E+00		2.45E+00		1.41E+00		4.08E-01

				2		2		2		6		5.00E+00

		9		2		2.26E+00		2		1.21E+00		2.08E-01

		10		2		2.79E+00		2		1.58E+00		5.84E-01

		11		2		2.99E+00		2		2.28E+00		1.28E+00

		12		2		2.94E+00		2		2.26E+00		1.26E+00

		13		2		2.87E+00		2		2.09E+00		1.09E+00

		14		2		2.85E+00		2		1.98E+00		9.75E-01

		15		2		9.60E+00		2		1.05E+01		9.48E+00

		16		2		6.80E+00		2		6.44E+00		5.44E+00

		17		2		4.76E+00		2		4.39E+00		3.39E+00

		18		2		3.01E+00		2		2.68E+00		1.68E+00

		19		2		2.60E+00		2		2		1.00E+00

		20		2		2.45E+00		2		1.19E+00		1.89E-01

		21		2		2.47E+00		2		1.60E+00		5.95E-01

		22		2		2.67E+00		2		1.98E+00		9.80E-01

		23		2		3.12E+00		2		1.71E+00		7.09E-01

		24		2		3.40E+00		2		1.42E+00		4.21E-01

		25		2		3.76E+00		2		1.35E+00		3.54E-01

		26		2		3.84E+00		2		1.13E+01		1.03E+01

		27		2		7.18E+00		2		6.06E+00		5.06E+00

		28		2		2.10E+01		2		3.68E+00		2.68E+00

		29		2		8.59E+00		2		2.01E+00		1.01E+00

		30		2		2.82E+00		2		1.61E+00		6.10E-01

		31		2		2.50E+00		2		1.41E+00		4.06E-01

		32		2		2.36E+00		2		1.40E+00		3.99E-01

		33		2		2.36E+00		2		1.66E+00		6.60E-01

		34		2		2.56E+00		2		2.21E+00		1.21E+00

		35		2		3.73E+00		2		2.50E+00		1.50E+00

		36		2		3.57E+00		2		2.63E+00		1.63E+00

		37		2		3.18E+00		2		2.59E+00		1.59E+00

		38		2		2.99E+00		2		7.97E+00		6.97E+00

		39		2		2.37E+01		2		2.08E+01		1.98E+01

		40		2		2.25E+01		2		8.51E+00		7.51E+00

		41		2		7.96E+00		2		2.08E+00		1.08E+00

		42		2		3.40E+00		2		1.59E+00		5.89E-01

		43		2		2.54E+00		2		1.36E+00		3.63E-01

		44		2		2.36E+00		2		1.33E+00		3.31E-01

		45		2		2.43E+00		2		1.52E+00		5.21E-01

		46		2		3.31E+00		2		3.08E+00		2.08E+00

		47		2		5.83E+00		2		2.66E+00		1.66E+00

		48		2		4.05E+00		2		2.00E+00		1.00E+00

		49		2		4.22E+00		2		1.82E+00		8.16E-01

		50		2		5.02E+00		2		1.88E+01		1.78E+01

		51		2		1.08E+01		2		2.66E+01		2.56E+01

		52		2		1.74E+01		2		6.46E+00		5.46E+00

		53		2		1.24E+01		2		2.64E+00		1.64E+00

		54		2		3.35E+00		2		1.67E+00		6.72E-01

		55		2		2.85E+00		2		1.39E+00		3.90E-01

		56		2		2.38E+00		2		1.37E+00		3.70E-01

		57		2		2.41E+00		2		1.98E+00		9.81E-01

		58		2		2.65E+00		2		5.19E+00		4.19E+00

		59		2		3.34E+00		2		3.39E+00		2.39E+00

		60		2		3.72E+00		2		3.14E+00		2.14E+00

		61		2		3.17E+00		2		3.52E+00		2.52E+00

		62		2		2.88E+00		2		1.19E+01		1.09E+01

		63		2		1.67E+01		2		1.78E+01		1.68E+01

		64		2		9.76E+00		2		1.25E+01		1.15E+01

		65		2		5.15E+00		2		2.94E+00		1.94E+00

		66		2		2.99E+00		2		1.98E+00		9.75E-01

		67		2		2.47E+00		2		1.39E+00		3.86E-01

		68		2		2.44E+00		2		1.34E+00		3.42E-01

		69		2		2.50E+00		2		1.54E+00		5.37E-01

		70		2		2.73E+00		2		2.46E+00		1.46E+00

		71		2		3.23E+00		2		2.55E+00		1.55E+00

		72		2		3.41E+00		2		2.03E+00		1.03E+00

		73		2		3.34E+00		2		1.83E+00		8.27E-01

		74		2		5.76E+00		2		1.71E+01		1.61E+01

		75		2		1.19E+01		2		1.01E+01		9.14E+00

		76		2		8.72E+00		2		5.41E+00		4.41E+00

		77		2		4.48E+00		2		2.28E+00		1.28E+00

		78		2		2.78E+00		2		1.57E+00		5.72E-01

		79		2		2.40E+00		2		1.47E+00		4.73E-01

		80		2		2.32E+00		2		1.47E+00		4.69E-01

		81		2		2.39E+00		2		1.65E+00		6.45E-01

		82		2		2.70E+00		2		2.17E+00		1.17E+00

		83		2		5.74E+00		2		2.31E+00		1.31E+00

		84		2		3.88E+00		2		2.24E+00		1.24E+00

		85		2		3.30E+00		2		4.47E+00		3.47E+00

		86		2		4.36E+00		2		1.37E+01		1.27E+01

		87		2		1.55E+01		2		8.26E+00		7.26E+00

		88		2		3.32E+01		2		3.67E+00		2.67E+00

		89		2		1.63E+01		2		1.97E+00		9.73E-01

		90		2		4.97E+00		2		1.44E+00		4.37E-01

		91		2		3.92E+00		2		1.27E+00		2.69E-01

		92		2		3.44E+00		2		1.31E+00		3.10E-01

		93		2		2.64E+00		2		1.56E+00		5.64E-01

		94		2		2.75E+00		2		5.93E+00		4.93E+00

		95		2		3.13E+00		2		2.89E+00		1.89E+00

		96		2		3.72E+00		2		2.24E+00		1.24E+00

		97		2		3.36E+00		2		2.95E+00		1.95E+00

		98		2		4.31E+00		2		1.00E+01		9.04E+00

		99		2		7.87E+00		2		3.72E+01		3.62E+01

		100		2		4.66E+00		2		1.67E+01		1.57E+01

		101		2		3.24E+00		2		4.32E+00		3.32E+00

		102		2		2.75E+00		2		2.94E+00		1.94E+00

		103		2		2.53E+00		2		2.42E+00		1.42E+00

		104		2		2.44E+00		2		1.79E+00		7.95E-01

		105		2		2.45E+00		2		1.64E+00		6.42E-01

				2		5		2		2.00E+00		9.99E-01

		9		2		2.19E+00		2		2.64E+00		1.64E+00

		10		2		2.63E+00		2		2.31E+00		1.31E+00

		11		2		2.74E+00		2		2.69E+00		1.69E+00

		12		2		2.60E+00		2		8.10E+00		7.10E+00

		13		2		2.43E+00		2		3.83E+00		2.83E+00

		14		2		2.44E+00		2		2.49E+00		1.49E+00

		15		2		1.80E+01		2		1.83E+00		8.31E-01

		16		2		6.77E+00		2		1.56E+00		5.60E-01

		17		2		4.49E+00		2		1.40E+00		3.99E-01

		18		2		2.62E+00		2		1.41E+00		4.10E-01

		19				2.56E-01

		20				2.21E-01

		21				2.78E-01

		22				3.68E-01

		23				7.04E-01

		24				1.07E+00

		25				1.46E+00

		26				2.15E+00

		27				5.89E+00

		28				2.34E+01

		29				6.75E+00

		30				5.57E-01

		31				3.55E-01

		32				2.72E-01

		33				2.83E-01

		34				4.69E-01

		35				1.86E+00

		36				1.58E+00

		37				1.02E+00

		38				8.27E-01

		39				3.01E+01

		40				2.55E+01

		41				9.41E+00

		42				2.58E+00

		43				8.77E-01

		44				2.90E-01

		45				3.24E-01

		46				1.47E+00

		47				3.96E+00

		48				1.87E+00

		49				1.96E+00

		50				4.18E+00

		51				1.14E+01

		52				2.07E+01

		53				1.55E+01

		54				2.22E+00

		55				9.62E-01

		56				3.20E-01

		57				3.02E-01

		58				4.70E-01

		59				1.35E+00

		60				1.25E+00

		61				7.61E-01

		62				6.30E-01

		63				2.11E+01

		64				9.86E+00

		65				3.19E+00

		66				8.12E-01

		67				3.53E-01

		68				3.76E-01

		69				3.61E-01

		70				4.96E-01

		71				9.23E-01

		72				1.07E+00

		73				9.89E-01

		74				5.00E+00

		75				1.22E+01

		76				8.68E+00

		77				1.79E+00

		78				5.77E-01

		79				3.46E-01

		80				2.57E-01

		81				2.79E-01

		82				5.41E-01

		83				4.38E+00

		84				1.26E+00

		85				8.72E-01

		86				2.00E+00

		87				1.76E+01

		88				4.31E+01

		89				1.68E+01

		90				2.80E+00

		91				1.19E+00

		92				4.57E-01

		93				3.71E-01

		94				5.21E-01

		95				8.35E-01

		96				1.21E+00

		97				9.38E-01

		98				2.08E+00

		99				7.59E+00

		100				2.66E+00

		101				1.04E+00

		102				5.51E-01

		103				4.21E-01

		104				3.45E-01

		105				3.31E-01

						4

		9				2.09E-01

		10				5.68E-01

		11				7.84E-01

		12				6.08E-01

		13				3.66E-01

		14				2.89E-01

		15				8.68E+00

		16				4.59E+00

		17				3.16E+00

		18				1.18E+00

		19				5.85E-01

		20				4.05E-01

		21				3.50E-01

		22				4.84E-01

		23				9.24E-01

		24				1.13E+00

		25				1.30E+00

		26				1.91E+00

		27				5.19E+00

		28				1.96E+01

		29				6.88E+00

		30				1.54E+00

		31				9.03E-01

		32				5.47E-01

		33				4.52E-01

		34				5.77E-01

		35				1.75E+00

		36				1.44E+00

		37				1.00E+00

		38				7.31E-01

		39				1.60E+01

		40				2.92E+01

		41				5.80E+00

		42				2.01E+00

		43				8.62E-01

		44				5.31E-01

		45				4.87E-01

		46				9.40E-01

		47				3.71E+00

		48				2.07E+00

		49				2.09E+00

		50				2.41E+00

		51				8.83E+00

		52				1.75E+01

		53				1.07E+01

		54				1.57E+00

		55				9.19E-01

		56				4.55E-01

		57				4.03E-01

		58				5.39E-01

		59				1.16E+00

		60				1.25E+00

		61				9.40E-01

		62				7.46E-01

		63				1.36E+01

		64				8.12E+00

		65				3.90E+00

		66				1.50E+00

		67				7.34E-01

		68				5.68E-01

		69				4.85E-01

		70				5.96E-01

		71				1.01E+00

		72				1.14E+00

		73				1.21E+00

		74				3.36E+00

		75				1.01E+01

		76				5.89E+00

		77				2.45E+00

		78				1.07E+00

		79				5.63E-01

		80				3.85E-01

		81				3.59E-01

		82				5.86E-01

		83				3.08E+00

		84				1.56E+00

		85				1.15E+00

		86				2.03E+00

		87				7.94E+00

		88				3.88E+01

		89				1.45E+01

		90				3.45E+00

		91				2.11E+00

		92				1.46E+00

		93				8.09E-01

		94				7.30E-01

		95				1.07E+00

		96				1.48E+00

		97				1.24E+00

		98				1.85E+00

		99				5.18E+00

		100				2.36E+00

		101				1.49E+00

		102				8.46E-01

		103				5.72E-01

		104				4.37E-01

		105				4.08E-01

						5

		9				2.08E-01

		10				5.84E-01

		11				1.28E+00

		12				1.26E+00

		13				1.09E+00

		14				9.75E-01

		15				9.48E+00

		16				5.44E+00

		17				3.39E+00

		18				1.68E+00

						1

		9				1.89E-01

		10				5.95E-01

		11				9.80E-01

		12				7.09E-01

		13				4.21E-01

		14				3.54E-01

		15				1.03E+01

		16				5.06E+00

		17				2.68E+00

		18				1.01E+00

		19				6.10E-01

		20				4.06E-01

		21				3.99E-01

		22				6.60E-01

		23				1.21E+00

		24				1.50E+00

		25				1.63E+00

		26				1.59E+00

		27				6.97E+00

		28				1.98E+01

		29				7.51E+00

		30				1.08E+00

		31				5.89E-01

		32				3.63E-01

		33				3.31E-01

		34				5.21E-01

		35				2.08E+00

		36				1.66E+00

		37				1.00E+00

		38				8.16E-01

		39				1.78E+01

		40				2.56E+01

		41				5.46E+00

		42				1.64E+00

		43				6.72E-01

		44				3.90E-01

		45				3.70E-01

		46				9.81E-01

		47				4.19E+00

		48				2.39E+00

		49				2.14E+00

		50				2.52E+00

		51				1.09E+01

		52				1.68E+01

		53				1.15E+01

		54				1.94E+00

		55				9.75E-01

		56				3.86E-01

		57				3.42E-01

		58				5.37E-01

		59				1.46E+00

		60				1.55E+00

		61				1.03E+00

		62				8.27E-01

		63				1.61E+01

		64				9.14E+00

		65				4.41E+00

		66				1.28E+00

		67				5.72E-01

		68				4.73E-01

		69				4.69E-01

		70				6.45E-01

		71				1.17E+00

		72				1.31E+00

		73				1.24E+00

		74				3.47E+00

		75				1.27E+01

		76				7.26E+00

		77				2.67E+00

		78				9.73E-01

		79				4.37E-01

		80				2.69E-01

		81				3.10E-01

		82				5.64E-01

		83				4.93E+00

		84				1.89E+00

		85				1.24E+00

		86				1.95E+00

		87				9.04E+00

		88				3.62E+01

		89				1.57E+01

		90				3.32E+00

		91				1.94E+00

		92				1.42E+00

		93				7.95E-01

		94				6.42E-01

		95				9.99E-01

		96				1.64E+00

		97				1.31E+00

		98				1.69E+00

		99				7.10E+00

		100				2.83E+00

		101				1.49E+00

		102				8.31E-01

		103				5.60E-01

		104				3.99E-01

		105				4.10E-01

						2

		9				2.60E-01

		10				7.86E-01

		11				9.93E-01

		12				9.41E-01

		13				8.66E-01

		14				8.53E-01

		15				7.60E+00

		16				4.80E+00

		17				2.76E+00

		18				1.01E+00

		19				6.05E-01

		20				4.48E-01

		21				4.74E-01

		22				6.67E-01

		23				1.12E+00

		24				1.40E+00

		25				1.76E+00

		26				1.84E+00

		27				5.18E+00

		28				1.90E+01

		29				6.59E+00

		30				8.23E-01

		31				4.99E-01

		32				3.59E-01

		33				3.60E-01

		34				5.60E-01

		35				1.73E+00

		36				1.57E+00

		37				1.18E+00

		38				9.92E-01

		39				2.17E+01

		40				2.05E+01

		41				5.96E+00

		42				1.40E+00

		43				5.43E-01

		44				3.56E-01

		45				4.28E-01

		46				1.31E+00

		47				3.83E+00

		48				2.05E+00

		49				2.22E+00

		50				3.02E+00

		51				8.85E+00

		52				1.54E+01

		53				1.04E+01

		54				1.35E+00

		55				8.47E-01

		56				3.80E-01

		57				4.06E-01

		58				6.49E-01

		59				1.34E+00

		60				1.72E+00

		61				1.17E+00

		62				8.84E-01

		63				1.47E+01

		64				7.76E+00

		65				3.15E+00

		66				9.85E-01

		67				4.68E-01

		68				4.41E-01

		69				4.95E-01

		70				7.30E-01

		71				1.23E+00

		72				1.41E+00

		73				1.34E+00

		74				3.76E+00

		75				9.86E+00

		76				6.72E+00

		77				2.48E+00

		78				7.79E-01

		79				3.97E-01

		80				3.15E-01

		81				3.90E-01

		82				6.99E-01

		83				3.74E+00

		84				1.88E+00

		85				1.30E+00

		86				2.36E+00

		87				1.35E+01

		88				3.12E+01

		89				1.43E+01

		90				2.97E+00

		91				1.92E+00

		92				1.44E+00

		93				6.36E-01

		94				7.46E-01

		95				1.13E+00

		96				1.72E+00

		97				1.36E+00

		98				2.31E+00

		99				5.87E+00

		100				2.66E+00

		101				1.24E+00

		102				7.47E-01

		103				5.32E-01

		104				4.36E-01

		105				4.45E-01
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Calibration is subjective


Chart7

		2		2.1889

		2.006		2.5951

		2		2.9804

		2.998		2.7087

		2.628		2.4207

		2.915		2.3539

		4.334		12.31

		2.322		7.059

		2.157		4.684

		2.019		3.005

		2		2.6099

		2		2.4055

		2		2.3987

		2		2.6596

		2.002		3.213

		2.041		3.495

		2.35		3.633

		2.573		3.591

		3.01		8.968

		13.557		21.81

		3.646		9.506

		2		3.078

		2		2.589

		2		2.3631

		2		2.3309

		2		2.5212

		2.252		4.084

		2.81		3.663

		2.9		3.002

		2.895		2.8157

		13.473		19.78

		38.24		27.57

		7.689		7.459

		2.02		3.643

		2.002		2.6715

		2		2.3901

		2		2.37

		3.005		2.9814

		2.498		6.19

		2.554		4.385

		2.632		4.142

		3.114		4.52

		4.174		12.88

		14.41		18.77

		12.181		13.52

		2.137		3.936

		2		2.9751

		2		2.3862

		2		2.3415

		2		2.537

		2.227		3.459

		2.435		3.546

		2.313		3.032

		2.429		2.8274

		18.474		18.09
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		2.713		6.414
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		6.99		5.471
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		4.778		11.043

		26.557		38.24

		16.398		17.66

		3.215		5.321

		2		3.935
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		2		2.7945
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		2		2.4098
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						1

		9		2		2.19E+00		2.26E+00		1.21E+00		2.09E-01

		10		2.006		2.60E+00		2.79E+00		1.57E+00		5.68E-01

		11		2		2.98E+00		2.99E+00		1.78E+00		7.84E-01

		12		2.998		2.71E+00		2.94E+00		1.61E+00		6.08E-01

		13		2.628		2.42E+00		2.87E+00		1.37E+00		3.66E-01

		14		2.915		2.35E+00		2.85E+00		1.29E+00		2.89E-01

		15		4.334		1.23E+01		9.60E+00		9.68E+00		8.68E+00

		16		2.322		7.06E+00		6.80E+00		5.59E+00		4.59E+00

		17		2.157		4.68E+00		4.76E+00		4.16E+00		3.16E+00

		18		2.019		3.01E+00		3.01E+00		2.18E+00		1.18E+00

		19		2		2.61E+00		2.60E+00		1.59E+00		5.85E-01

		20		2		2.41E+00		2.45E+00		1.41E+00		4.05E-01

		21		2		2.40E+00		2.47E+00		1.35E+00		3.50E-01

		22		2		2.66E+00		2.67E+00		1.48E+00		4.84E-01

		23		2.002		3.21E+00		3.12E+00		1.92E+00		9.24E-01

		24		2.041		3.50E+00		3.40E+00		2.13E+00		1.13E+00

		25		2.35		3.63E+00		3.76E+00		2.30E+00		1.30E+00

		26		2.573		3.59E+00		3.84E+00		2.91E+00		1.91E+00

		27		3.01		8.97E+00		7.18E+00		6.19E+00		5.19E+00

		28		13.557		2.18E+01		2.10E+01		2.06E+01		1.96E+01

		29		3.646		9.51E+00		8.59E+00		7.88E+00		6.88E+00

		30		2		3.08E+00		2.82E+00		2.54E+00		1.54E+00

		31		2		2.59E+00		2.50E+00		1.90E+00		9.03E-01

		32		2		2.36E+00		2.36E+00		1.55E+00		5.47E-01

		33		2		2.33E+00		2.36E+00		1.45E+00		4.52E-01

		34		2		2.52E+00		2.56E+00		1.58E+00		5.77E-01

		35		2.252		4.08E+00		3.73E+00		2.75E+00		1.75E+00

		36		2.81		3.66E+00		3.57E+00		2.44E+00		1.44E+00

		37		2.9		3.00E+00		3.18E+00		2.00E+00		1.00E+00

		38		2.895		2.82E+00		2.99E+00		1.73E+00		7.31E-01

		39		13.473		1.98E+01		2.37E+01		1.70E+01		1.60E+01

		40		38.24		2.76E+01		2.25E+01		3.02E+01		2.92E+01

		41		7.689		7.46E+00		7.96E+00		6.80E+00		5.80E+00

		42		2.02		3.64E+00		3.40E+00		3.01E+00		2.01E+00

		43		2.002		2.67E+00		2.54E+00		1.86E+00		8.62E-01

		44		2		2.39E+00		2.36E+00		1.53E+00		5.31E-01

		45		2		2.37E+00		2.43E+00		1.49E+00		4.87E-01

		46		3.005		2.98E+00		3.31E+00		1.94E+00		9.40E-01

		47		2.498		6.19E+00		5.83E+00		4.71E+00		3.71E+00

		48		2.554		4.39E+00		4.05E+00		3.07E+00		2.07E+00

		49		2.632		4.14E+00		4.22E+00		3.09E+00		2.09E+00

		50		3.114		4.52E+00		5.02E+00		3.41E+00		2.41E+00

		51		4.174		1.29E+01		1.08E+01		9.83E+00		8.83E+00

		52		14.41		1.88E+01		1.74E+01		1.85E+01		1.75E+01

		53		12.181		1.35E+01		1.24E+01		1.17E+01		1.07E+01

		54		2.137		3.94E+00		3.35E+00		2.57E+00		1.57E+00

		55		2		2.98E+00		2.85E+00		1.92E+00		9.19E-01

		56		2		2.39E+00		2.38E+00		1.46E+00		4.55E-01

		57		2		2.34E+00		2.41E+00		1.40E+00		4.03E-01

		58		2		2.54E+00		2.65E+00		1.54E+00		5.39E-01

		59		2.227		3.46E+00		3.34E+00		2.16E+00		1.16E+00

		60		2.435		3.55E+00		3.72E+00		2.25E+00		1.25E+00

		61		2.313		3.03E+00		3.17E+00		1.94E+00		9.40E-01

		62		2.429		2.83E+00		2.88E+00		1.75E+00		7.46E-01

		63		18.474		1.81E+01		1.67E+01		1.46E+01		1.36E+01

		64		12.363		1.11E+01		9.76E+00		9.12E+00		8.12E+00

		65		2.713		6.41E+00		5.15E+00		4.90E+00		3.90E+00

		66		2		3.28E+00		2.99E+00		2.50E+00		1.50E+00

		67		2		2.57E+00		2.47E+00		1.73E+00		7.34E-01

		68		2		2.47E+00		2.44E+00		1.57E+00		5.68E-01

		69		2		2.47E+00		2.50E+00		1.48E+00		4.85E-01

		70		2		2.65E+00		2.73E+00		1.60E+00		5.96E-01

		71		2		3.17E+00		3.23E+00		2.01E+00		1.01E+00

		72		2.694		3.31E+00		3.41E+00		2.14E+00		1.14E+00

		73		2.951		3.24E+00		3.34E+00		2.21E+00		1.21E+00

		74		6.99		5.47E+00		5.76E+00		4.36E+00		3.36E+00

		75		5.402		1.47E+01		1.19E+01		1.11E+01		1.01E+01

		76		6.13		9.26E+00		8.72E+00		6.89E+00		5.89E+00

		77		2.715		4.67E+00		4.48E+00		3.45E+00		2.45E+00

		78		2		2.97E+00		2.78E+00		2.07E+00		1.07E+00

		79		2		2.44E+00		2.40E+00		1.56E+00		5.63E-01

		80		2		2.27E+00		2.32E+00		1.39E+00		3.85E-01

		81		2		2.31E+00		2.39E+00		1.36E+00		3.59E-01

		82		2.021		2.56E+00		2.70E+00		1.59E+00		5.86E-01

		83		2.974		6.93E+00		5.74E+00		4.08E+00		3.08E+00

		84		2.677		3.89E+00		3.88E+00		2.56E+00		1.56E+00

		85		2.679		3.24E+00		3.30E+00		2.15E+00		1.15E+00

		86		2.978		3.95E+00		4.36E+00		3.03E+00		2.03E+00

		87		4.778		1.10E+01		1.55E+01		8.94E+00		7.94E+00

		88		26.557		3.82E+01		3.32E+01		3.98E+01		3.88E+01

		89		16.398		1.77E+01		1.63E+01		1.55E+01		1.45E+01

		90		3.215		5.32E+00		4.97E+00		4.45E+00		3.45E+00

		91		2		3.94E+00		3.92E+00		3.11E+00		2.11E+00

		92		2		3.42E+00		3.44E+00		2.46E+00		1.46E+00

		93		2		2.79E+00		2.64E+00		1.81E+00		8.09E-01

		94		2		2.64E+00		2.75E+00		1.73E+00		7.30E-01

		95		2.593		3.00E+00		3.13E+00		2.07E+00		1.07E+00

		96		3.862		3.64E+00		3.72E+00		2.48E+00		1.48E+00

		97		3.016		3.31E+00		3.36E+00		2.24E+00		1.24E+00

		98		3.034		3.69E+00		4.31E+00		2.85E+00		1.85E+00

		99		3.764		9.10E+00		7.87E+00		6.18E+00		5.18E+00

		100		3.404		4.83E+00		4.66E+00		3.36E+00		2.36E+00

		101		2		3.49E+00		3.24E+00		2.49E+00		1.49E+00

		102		2		2.83E+00		2.75E+00		1.85E+00		8.46E-01

		103		2		2.56E+00		2.53E+00		1.57E+00		5.72E-01

		104		2		2.40E+00		2.44E+00		1.44E+00		4.37E-01

		105		2		2.41E+00		2.45E+00		1.41E+00		4.08E-01

		9		2		2.26E+00		2		1.21E+00		2.08E-01

		10		2		2.79E+00		2		1.58E+00		5.84E-01

		11		2		2.99E+00		2		2.28E+00		1.28E+00

		12		2		2.94E+00		2		2.26E+00		1.26E+00

		13		2		2.87E+00		2		2.09E+00		1.09E+00

		14		2		2.85E+00		2		1.98E+00		9.75E-01

		15		2		9.60E+00		2		1.05E+01		9.48E+00

		16		2		6.80E+00		2		6.44E+00		5.44E+00

		17		2		4.76E+00		2		4.39E+00		3.39E+00

		18		2		3.01E+00		2		2.68E+00		1.68E+00

		19		2		2.60E+00		2		2		1.00E+00

		20		2		2.45E+00		2		1.19E+00		1.89E-01

		21		2		2.47E+00		2		1.60E+00		5.95E-01

		22		2		2.67E+00		2		1.98E+00		9.80E-01

		23		2		3.12E+00		2		1.71E+00		7.09E-01

		24		2		3.40E+00		2		1.42E+00		4.21E-01

		25		2		3.76E+00		2		1.35E+00		3.54E-01

		26		2		3.84E+00		2		1.13E+01		1.03E+01

		27		2		7.18E+00		2		6.06E+00		5.06E+00

		28		2		2.10E+01		2		3.68E+00		2.68E+00

		29		2		8.59E+00		2		2.01E+00		1.01E+00

		30		2		2.82E+00		2		1.61E+00		6.10E-01

		31		2		2.50E+00		2		1.41E+00		4.06E-01

		32		2		2.36E+00		2		1.40E+00		3.99E-01

		33		2		2.36E+00		2		1.66E+00		6.60E-01

		34		2		2.56E+00		2		2.21E+00		1.21E+00

		35		2		3.73E+00		2		2.50E+00		1.50E+00

		36		2		3.57E+00		2		2.63E+00		1.63E+00

		37		2		3.18E+00		2		2.59E+00		1.59E+00

		38		2		2.99E+00		2		7.97E+00		6.97E+00

		39		2		2.37E+01		2		2.08E+01		1.98E+01

		40		2		2.25E+01		2		8.51E+00		7.51E+00

		41		2		7.96E+00		2		2.08E+00		1.08E+00

		42		2		3.40E+00		2		1.59E+00		5.89E-01

		43		2		2.54E+00		2		1.36E+00		3.63E-01

		44		2		2.36E+00		2		1.33E+00		3.31E-01

		45		2		2.43E+00		2		1.52E+00		5.21E-01

		46		2		3.31E+00		2		3.08E+00		2.08E+00

		47		2		5.83E+00		2		2.66E+00		1.66E+00

		48		2		4.05E+00		2		2.00E+00		1.00E+00

		49		2		4.22E+00		2		1.82E+00		8.16E-01

		50		2		5.02E+00		2		1.88E+01		1.78E+01

		51		2		1.08E+01		2		2.66E+01		2.56E+01

		52		2		1.74E+01		2		6.46E+00		5.46E+00

		53		2		1.24E+01		2		2.64E+00		1.64E+00

		54		2		3.35E+00		2		1.67E+00		6.72E-01

		55		2		2.85E+00		2		1.39E+00		3.90E-01

		56		2		2.38E+00		2		1.37E+00		3.70E-01

		57		2		2.41E+00		2		1.98E+00		9.81E-01

		58		2		2.65E+00		2		5.19E+00		4.19E+00

		59		2		3.34E+00		2		3.39E+00		2.39E+00

		60		2		3.72E+00		2		3.14E+00		2.14E+00

		61		2		3.17E+00		2		3.52E+00		2.52E+00

		62		2		2.88E+00		2		1.19E+01		1.09E+01

		63		2		1.67E+01		2		1.78E+01		1.68E+01

		64		2		9.76E+00		2		1.25E+01		1.15E+01

		65		2		5.15E+00		2		2.94E+00		1.94E+00

		66		2		2.99E+00		2		1.98E+00		9.75E-01

		67		2		2.47E+00		2		1.39E+00		3.86E-01

		68		2		2.44E+00		2		1.34E+00		3.42E-01

		69		2		2.50E+00		2		1.54E+00		5.37E-01

		70		2		2.73E+00		2		2.46E+00		1.46E+00

		71		2		3.23E+00		2		2.55E+00		1.55E+00

		72		2		3.41E+00		2		2.03E+00		1.03E+00

		73		2		3.34E+00		2		1.83E+00		8.27E-01

		74		2		5.76E+00		2		1.71E+01		1.61E+01

		75		2		1.19E+01		2		1.01E+01		9.14E+00

		76		2		8.72E+00		2		5.41E+00		4.41E+00

		77		2		4.48E+00		2		2.28E+00		1.28E+00

		78		2		2.78E+00		2		1.57E+00		5.72E-01

		79		2		2.40E+00		2		1.47E+00		4.73E-01

		80		2		2.32E+00		2		1.47E+00		4.69E-01

		81		2		2.39E+00		2		1.65E+00		6.45E-01

		82		2		2.70E+00		2		2.17E+00		1.17E+00

		83		2		5.74E+00		2		2.31E+00		1.31E+00

		84		2		3.88E+00		2		2.24E+00		1.24E+00

		85		2		3.30E+00		2		4.47E+00		3.47E+00

		86		2		4.36E+00		2		1.37E+01		1.27E+01

		87		2		1.55E+01		2		8.26E+00		7.26E+00

		88		2		3.32E+01		2		3.67E+00		2.67E+00

		89		2		1.63E+01		2		1.97E+00		9.73E-01

		90		2		4.97E+00		2		1.44E+00		4.37E-01

		91		2		3.92E+00		2		1.27E+00		2.69E-01

		92		2		3.44E+00		2		1.31E+00		3.10E-01

		93		2		2.64E+00		2		1.56E+00		5.64E-01

		94		2		2.75E+00		2		5.93E+00		4.93E+00

		95		2		3.13E+00		2		2.89E+00		1.89E+00

		96		2		3.72E+00		2		2.24E+00		1.24E+00

		97		2		3.36E+00		2		2.95E+00		1.95E+00

		98		2		4.31E+00		2		1.00E+01		9.04E+00

		99		2		7.87E+00		2		3.72E+01		3.62E+01

		100		2		4.66E+00		2		1.67E+01		1.57E+01

		101		2		3.24E+00		2		4.32E+00		3.32E+00

		102		2		2.75E+00		2		2.94E+00		1.94E+00

		103		2		2.53E+00		2		2.42E+00		1.42E+00

		104		2		2.44E+00		2		1.79E+00		7.95E-01

		105		2		2.45E+00		2		1.64E+00		6.42E-01

				2		5		2		2.00E+00		9.99E-01

		9		2		2.19E+00		2		2.64E+00		1.64E+00

		10		2		2.63E+00		2		2.31E+00		1.31E+00

		11		2		2.74E+00		2		2.69E+00		1.69E+00

		12		2		2.60E+00		2		8.10E+00		7.10E+00

		13		2		2.43E+00		2		3.83E+00		2.83E+00

		14		2		2.44E+00		2		2.49E+00		1.49E+00

		15		2		1.80E+01		2		1.83E+00		8.31E-01

		16		2		6.77E+00		2		1.56E+00		5.60E-01

		17		2		4.49E+00		2		1.40E+00		3.99E-01

		18		2		2.62E+00		2		1.41E+00		4.10E-01

		19				2.56E-01

		20				2.21E-01

		21				2.78E-01

		22				3.68E-01

		23				7.04E-01

		24				1.07E+00

		25				1.46E+00

		26				2.15E+00

		27				5.89E+00

		28				2.34E+01

		29				6.75E+00

		30				5.57E-01

		31				3.55E-01

		32				2.72E-01

		33				2.83E-01

		34				4.69E-01

		35				1.86E+00

		36				1.58E+00

		37				1.02E+00

		38				8.27E-01

		39				3.01E+01

		40				2.55E+01

		41				9.41E+00

		42				2.58E+00

		43				8.77E-01

		44				2.90E-01

		45				3.24E-01

		46				1.47E+00

		47				3.96E+00

		48				1.87E+00

		49				1.96E+00

		50				4.18E+00

		51				1.14E+01

		52				2.07E+01

		53				1.55E+01

		54				2.22E+00

		55				9.62E-01

		56				3.20E-01

		57				3.02E-01

		58				4.70E-01

		59				1.35E+00

		60				1.25E+00

		61				7.61E-01

		62				6.30E-01

		63				2.11E+01

		64				9.86E+00

		65				3.19E+00

		66				8.12E-01

		67				3.53E-01

		68				3.76E-01

		69				3.61E-01

		70				4.96E-01

		71				9.23E-01

		72				1.07E+00

		73				9.89E-01

		74				5.00E+00

		75				1.22E+01

		76				8.68E+00

		77				1.79E+00

		78				5.77E-01

		79				3.46E-01

		80				2.57E-01

		81				2.79E-01

		82				5.41E-01

		83				4.38E+00

		84				1.26E+00

		85				8.72E-01

		86				2.00E+00

		87				1.76E+01

		88				4.31E+01

		89				1.68E+01

		90				2.80E+00

		91				1.19E+00

		92				4.57E-01

		93				3.71E-01

		94				5.21E-01

		95				8.35E-01

		96				1.21E+00

		97				9.38E-01

		98				2.08E+00

		99				7.59E+00

		100				2.66E+00

		101				1.04E+00

		102				5.51E-01

		103				4.21E-01

		104				3.45E-01

		105				3.31E-01

						4

		9				2.09E-01

		10				5.68E-01

		11				7.84E-01

		12				6.08E-01

		13				3.66E-01

		14				2.89E-01

		15				8.68E+00

		16				4.59E+00

		17				3.16E+00

		18				1.18E+00

		19				5.85E-01

		20				4.05E-01

		21				3.50E-01

		22				4.84E-01

		23				9.24E-01

		24				1.13E+00

		25				1.30E+00

		26				1.91E+00

		27				5.19E+00

		28				1.96E+01

		29				6.88E+00

		30				1.54E+00

		31				9.03E-01

		32				5.47E-01

		33				4.52E-01

		34				5.77E-01

		35				1.75E+00

		36				1.44E+00

		37				1.00E+00

		38				7.31E-01

		39				1.60E+01

		40				2.92E+01

		41				5.80E+00

		42				2.01E+00

		43				8.62E-01

		44				5.31E-01

		45				4.87E-01

		46				9.40E-01

		47				3.71E+00

		48				2.07E+00

		49				2.09E+00

		50				2.41E+00

		51				8.83E+00

		52				1.75E+01

		53				1.07E+01

		54				1.57E+00

		55				9.19E-01

		56				4.55E-01

		57				4.03E-01

		58				5.39E-01

		59				1.16E+00

		60				1.25E+00

		61				9.40E-01

		62				7.46E-01

		63				1.36E+01

		64				8.12E+00

		65				3.90E+00

		66				1.50E+00

		67				7.34E-01

		68				5.68E-01

		69				4.85E-01

		70				5.96E-01

		71				1.01E+00

		72				1.14E+00

		73				1.21E+00

		74				3.36E+00

		75				1.01E+01

		76				5.89E+00

		77				2.45E+00

		78				1.07E+00

		79				5.63E-01

		80				3.85E-01

		81				3.59E-01

		82				5.86E-01

		83				3.08E+00

		84				1.56E+00

		85				1.15E+00

		86				2.03E+00

		87				7.94E+00

		88				3.88E+01

		89				1.45E+01

		90				3.45E+00

		91				2.11E+00

		92				1.46E+00

		93				8.09E-01

		94				7.30E-01

		95				1.07E+00

		96				1.48E+00

		97				1.24E+00

		98				1.85E+00

		99				5.18E+00

		100				2.36E+00

		101				1.49E+00

		102				8.46E-01

		103				5.72E-01

		104				4.37E-01

		105				4.08E-01
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		9				2.08E-01

		10				5.84E-01

		11				1.28E+00

		12				1.26E+00

		13				1.09E+00

		14				9.75E-01

		15				9.48E+00

		16				5.44E+00

		17				3.39E+00

		18				1.68E+00

						1

		9				1.89E-01

		10				5.95E-01

		11				9.80E-01

		12				7.09E-01

		13				4.21E-01

		14				3.54E-01

		15				1.03E+01

		16				5.06E+00

		17				2.68E+00

		18				1.01E+00

		19				6.10E-01

		20				4.06E-01

		21				3.99E-01

		22				6.60E-01

		23				1.21E+00

		24				1.50E+00

		25				1.63E+00

		26				1.59E+00

		27				6.97E+00

		28				1.98E+01

		29				7.51E+00

		30				1.08E+00

		31				5.89E-01

		32				3.63E-01

		33				3.31E-01

		34				5.21E-01

		35				2.08E+00

		36				1.66E+00

		37				1.00E+00

		38				8.16E-01

		39				1.78E+01

		40				2.56E+01

		41				5.46E+00

		42				1.64E+00

		43				6.72E-01

		44				3.90E-01

		45				3.70E-01

		46				9.81E-01

		47				4.19E+00

		48				2.39E+00

		49				2.14E+00

		50				2.52E+00

		51				1.09E+01

		52				1.68E+01

		53				1.15E+01

		54				1.94E+00

		55				9.75E-01

		56				3.86E-01

		57				3.42E-01

		58				5.37E-01

		59				1.46E+00

		60				1.55E+00

		61				1.03E+00

		62				8.27E-01

		63				1.61E+01

		64				9.14E+00

		65				4.41E+00

		66				1.28E+00

		67				5.72E-01

		68				4.73E-01

		69				4.69E-01

		70				6.45E-01

		71				1.17E+00

		72				1.31E+00

		73				1.24E+00

		74				3.47E+00

		75				1.27E+01

		76				7.26E+00

		77				2.67E+00

		78				9.73E-01

		79				4.37E-01

		80				2.69E-01

		81				3.10E-01

		82				5.64E-01

		83				4.93E+00

		84				1.89E+00

		85				1.24E+00

		86				1.95E+00

		87				9.04E+00

		88				3.62E+01

		89				1.57E+01

		90				3.32E+00

		91				1.94E+00

		92				1.42E+00

		93				7.95E-01

		94				6.42E-01

		95				9.99E-01

		96				1.64E+00

		97				1.31E+00

		98				1.69E+00

		99				7.10E+00

		100				2.83E+00

		101				1.49E+00

		102				8.31E-01

		103				5.60E-01

		104				3.99E-01

		105				4.10E-01

						2

		9				2.60E-01

		10				7.86E-01

		11				9.93E-01

		12				9.41E-01

		13				8.66E-01

		14				8.53E-01

		15				7.60E+00

		16				4.80E+00

		17				2.76E+00

		18				1.01E+00

		19				6.05E-01

		20				4.48E-01

		21				4.74E-01

		22				6.67E-01

		23				1.12E+00

		24				1.40E+00

		25				1.76E+00

		26				1.84E+00

		27				5.18E+00

		28				1.90E+01

		29				6.59E+00

		30				8.23E-01

		31				4.99E-01

		32				3.59E-01

		33				3.60E-01

		34				5.60E-01

		35				1.73E+00

		36				1.57E+00

		37				1.18E+00

		38				9.92E-01

		39				2.17E+01

		40				2.05E+01

		41				5.96E+00

		42				1.40E+00

		43				5.43E-01

		44				3.56E-01

		45				4.28E-01

		46				1.31E+00

		47				3.83E+00

		48				2.05E+00

		49				2.22E+00

		50				3.02E+00

		51				8.85E+00

		52				1.54E+01

		53				1.04E+01

		54				1.35E+00

		55				8.47E-01

		56				3.80E-01

		57				4.06E-01

		58				6.49E-01

		59				1.34E+00

		60				1.72E+00

		61				1.17E+00

		62				8.84E-01

		63				1.47E+01

		64				7.76E+00

		65				3.15E+00

		66				9.85E-01

		67				4.68E-01

		68				4.41E-01

		69				4.95E-01

		70				7.30E-01

		71				1.23E+00

		72				1.41E+00

		73				1.34E+00

		74				3.76E+00

		75				9.86E+00

		76				6.72E+00

		77				2.48E+00

		78				7.79E-01

		79				3.97E-01

		80				3.15E-01

		81				3.90E-01

		82				6.99E-01

		83				3.74E+00

		84				1.88E+00

		85				1.30E+00

		86				2.36E+00

		87				1.35E+01

		88				3.12E+01

		89				1.43E+01

		90				2.97E+00

		91				1.92E+00

		92				1.44E+00

		93				6.36E-01

		94				7.46E-01

		95				1.13E+00

		96				1.72E+00

		97				1.36E+00

		98				2.31E+00

		99				5.87E+00

		100				2.66E+00

		101				1.24E+00

		102				7.47E-01

		103				5.32E-01

		104				4.36E-01

		105				4.45E-01
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Calibration is subjective


Chart9

		2		2.1889		2.2595

		2.006		2.5951		2.7864

		2		2.9804		2.9928

		2.998		2.7087		2.9405

		2.628		2.4207		2.8662

		2.915		2.3539		2.8527

		4.334		12.31		9.603

		2.322		7.059		6.802

		2.157		4.684		4.763

		2.019		3.005		3.012

		2		2.6099		2.6046

		2		2.4055		2.4475

		2		2.3987		2.4736

		2		2.6596		2.6673

		2.002		3.213		3.124

		2.041		3.495		3.397

		2.35		3.633		3.759

		2.573		3.591		3.84

		3.01		8.968		7.175

		13.557		21.81		20.96

		3.646		9.506		8.585

		2		3.078		2.8228

		2		2.589		2.4993

		2		2.3631		2.359

		2		2.3309		2.3596

		2		2.5212		2.5595

		2.252		4.084		3.729

		2.81		3.663		3.569

		2.9		3.002		3.179

		2.895		2.8157		2.9923

		13.473		19.78		23.65

		38.24		27.57		22.46

		7.689		7.459		7.964

		2.02		3.643		3.404

		2.002		2.6715		2.5432

		2		2.3901		2.3563

		2		2.37		2.4284

		3.005		2.9814		3.311

		2.498		6.19		5.827

		2.554		4.385		4.047

		2.632		4.142		4.217

		3.114		4.52		5.024

		4.174		12.88		10.845

		14.41		18.77		17.4

		12.181		13.52		12.39

		2.137		3.936		3.345

		2		2.9751		2.8466

		2		2.3862		2.3801

		2		2.3415		2.4058

		2		2.537		2.6489

		2.227		3.459		3.344

		2.435		3.546		3.72

		2.313		3.032		3.172

		2.429		2.8274		2.884

		18.474		18.09		16.66

		12.363		11.136		9.764

		2.713		6.414		5.151

		2		3.283		2.9853

		2		2.5721		2.4678

		2		2.4725		2.441

		2		2.4688		2.495

		2		2.6453		2.7295

		2		3.174		3.225

		2.694		3.314		3.408

		2.951		3.236		3.34

		6.99		5.471		5.756

		5.402		14.65		11.857

		6.13		9.259		8.717

		2.715		4.67		4.475

		2		2.9731		2.7789

		2		2.4368		2.3974

		2		2.2686		2.315

		2		2.3098		2.3895

		2.021		2.5643		2.6989

		2.974		6.931		5.74

		2.677		3.886		3.879

		2.679		3.244		3.304

		2.978		3.951		4.358

		4.778		11.043		15.54

		26.557		38.24		33.24

		16.398		17.66		16.28

		3.215		5.321		4.974

		2		3.935		3.918

		2		3.418		3.436

		2		2.7945		2.6363

		2		2.6418		2.7459

		2.593		2.9992		3.132

		3.862		3.639		3.719

		3.016		3.307		3.362

		3.034		3.691		4.31

		3.764		9.097		7.871

		3.404		4.827		4.658

		2		3.487		3.236

		2		2.8307		2.7465

		2		2.5597		2.5324

		2		2.3985		2.4362

		2		2.4098		2.4452
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						1

		9		2		2.19E+00		2.26E+00		1.21E+00		2.09E-01

		10		2.006		2.60E+00		2.79E+00		1.57E+00		5.68E-01

		11		2		2.98E+00		2.99E+00		1.78E+00		7.84E-01

		12		2.998		2.71E+00		2.94E+00		1.61E+00		6.08E-01

		13		2.628		2.42E+00		2.87E+00		1.37E+00		3.66E-01

		14		2.915		2.35E+00		2.85E+00		1.29E+00		2.89E-01

		15		4.334		1.23E+01		9.60E+00		9.68E+00		8.68E+00

		16		2.322		7.06E+00		6.80E+00		5.59E+00		4.59E+00

		17		2.157		4.68E+00		4.76E+00		4.16E+00		3.16E+00

		18		2.019		3.01E+00		3.01E+00		2.18E+00		1.18E+00

		19		2		2.61E+00		2.60E+00		1.59E+00		5.85E-01

		20		2		2.41E+00		2.45E+00		1.41E+00		4.05E-01

		21		2		2.40E+00		2.47E+00		1.35E+00		3.50E-01

		22		2		2.66E+00		2.67E+00		1.48E+00		4.84E-01

		23		2.002		3.21E+00		3.12E+00		1.92E+00		9.24E-01

		24		2.041		3.50E+00		3.40E+00		2.13E+00		1.13E+00

		25		2.35		3.63E+00		3.76E+00		2.30E+00		1.30E+00

		26		2.573		3.59E+00		3.84E+00		2.91E+00		1.91E+00

		27		3.01		8.97E+00		7.18E+00		6.19E+00		5.19E+00

		28		13.557		2.18E+01		2.10E+01		2.06E+01		1.96E+01

		29		3.646		9.51E+00		8.59E+00		7.88E+00		6.88E+00

		30		2		3.08E+00		2.82E+00		2.54E+00		1.54E+00

		31		2		2.59E+00		2.50E+00		1.90E+00		9.03E-01

		32		2		2.36E+00		2.36E+00		1.55E+00		5.47E-01

		33		2		2.33E+00		2.36E+00		1.45E+00		4.52E-01

		34		2		2.52E+00		2.56E+00		1.58E+00		5.77E-01

		35		2.252		4.08E+00		3.73E+00		2.75E+00		1.75E+00

		36		2.81		3.66E+00		3.57E+00		2.44E+00		1.44E+00

		37		2.9		3.00E+00		3.18E+00		2.00E+00		1.00E+00

		38		2.895		2.82E+00		2.99E+00		1.73E+00		7.31E-01

		39		13.473		1.98E+01		2.37E+01		1.70E+01		1.60E+01

		40		38.24		2.76E+01		2.25E+01		3.02E+01		2.92E+01

		41		7.689		7.46E+00		7.96E+00		6.80E+00		5.80E+00

		42		2.02		3.64E+00		3.40E+00		3.01E+00		2.01E+00

		43		2.002		2.67E+00		2.54E+00		1.86E+00		8.62E-01

		44		2		2.39E+00		2.36E+00		1.53E+00		5.31E-01

		45		2		2.37E+00		2.43E+00		1.49E+00		4.87E-01

		46		3.005		2.98E+00		3.31E+00		1.94E+00		9.40E-01

		47		2.498		6.19E+00		5.83E+00		4.71E+00		3.71E+00

		48		2.554		4.39E+00		4.05E+00		3.07E+00		2.07E+00

		49		2.632		4.14E+00		4.22E+00		3.09E+00		2.09E+00

		50		3.114		4.52E+00		5.02E+00		3.41E+00		2.41E+00

		51		4.174		1.29E+01		1.08E+01		9.83E+00		8.83E+00

		52		14.41		1.88E+01		1.74E+01		1.85E+01		1.75E+01

		53		12.181		1.35E+01		1.24E+01		1.17E+01		1.07E+01

		54		2.137		3.94E+00		3.35E+00		2.57E+00		1.57E+00

		55		2		2.98E+00		2.85E+00		1.92E+00		9.19E-01

		56		2		2.39E+00		2.38E+00		1.46E+00		4.55E-01

		57		2		2.34E+00		2.41E+00		1.40E+00		4.03E-01

		58		2		2.54E+00		2.65E+00		1.54E+00		5.39E-01

		59		2.227		3.46E+00		3.34E+00		2.16E+00		1.16E+00

		60		2.435		3.55E+00		3.72E+00		2.25E+00		1.25E+00

		61		2.313		3.03E+00		3.17E+00		1.94E+00		9.40E-01

		62		2.429		2.83E+00		2.88E+00		1.75E+00		7.46E-01

		63		18.474		1.81E+01		1.67E+01		1.46E+01		1.36E+01

		64		12.363		1.11E+01		9.76E+00		9.12E+00		8.12E+00

		65		2.713		6.41E+00		5.15E+00		4.90E+00		3.90E+00

		66		2		3.28E+00		2.99E+00		2.50E+00		1.50E+00

		67		2		2.57E+00		2.47E+00		1.73E+00		7.34E-01

		68		2		2.47E+00		2.44E+00		1.57E+00		5.68E-01

		69		2		2.47E+00		2.50E+00		1.48E+00		4.85E-01

		70		2		2.65E+00		2.73E+00		1.60E+00		5.96E-01

		71		2		3.17E+00		3.23E+00		2.01E+00		1.01E+00

		72		2.694		3.31E+00		3.41E+00		2.14E+00		1.14E+00

		73		2.951		3.24E+00		3.34E+00		2.21E+00		1.21E+00

		74		6.99		5.47E+00		5.76E+00		4.36E+00		3.36E+00

		75		5.402		1.47E+01		1.19E+01		1.11E+01		1.01E+01

		76		6.13		9.26E+00		8.72E+00		6.89E+00		5.89E+00

		77		2.715		4.67E+00		4.48E+00		3.45E+00		2.45E+00

		78		2		2.97E+00		2.78E+00		2.07E+00		1.07E+00

		79		2		2.44E+00		2.40E+00		1.56E+00		5.63E-01

		80		2		2.27E+00		2.32E+00		1.39E+00		3.85E-01

		81		2		2.31E+00		2.39E+00		1.36E+00		3.59E-01

		82		2.021		2.56E+00		2.70E+00		1.59E+00		5.86E-01

		83		2.974		6.93E+00		5.74E+00		4.08E+00		3.08E+00

		84		2.677		3.89E+00		3.88E+00		2.56E+00		1.56E+00

		85		2.679		3.24E+00		3.30E+00		2.15E+00		1.15E+00

		86		2.978		3.95E+00		4.36E+00		3.03E+00		2.03E+00

		87		4.778		1.10E+01		1.55E+01		8.94E+00		7.94E+00

		88		26.557		3.82E+01		3.32E+01		3.98E+01		3.88E+01

		89		16.398		1.77E+01		1.63E+01		1.55E+01		1.45E+01

		90		3.215		5.32E+00		4.97E+00		4.45E+00		3.45E+00

		91		2		3.94E+00		3.92E+00		3.11E+00		2.11E+00

		92		2		3.42E+00		3.44E+00		2.46E+00		1.46E+00

		93		2		2.79E+00		2.64E+00		1.81E+00		8.09E-01

		94		2		2.64E+00		2.75E+00		1.73E+00		7.30E-01

		95		2.593		3.00E+00		3.13E+00		2.07E+00		1.07E+00

		96		3.862		3.64E+00		3.72E+00		2.48E+00		1.48E+00

		97		3.016		3.31E+00		3.36E+00		2.24E+00		1.24E+00

		98		3.034		3.69E+00		4.31E+00		2.85E+00		1.85E+00

		99		3.764		9.10E+00		7.87E+00		6.18E+00		5.18E+00

		100		3.404		4.83E+00		4.66E+00		3.36E+00		2.36E+00

		101		2		3.49E+00		3.24E+00		2.49E+00		1.49E+00

		102		2		2.83E+00		2.75E+00		1.85E+00		8.46E-01

		103		2		2.56E+00		2.53E+00		1.57E+00		5.72E-01

		104		2		2.40E+00		2.44E+00		1.44E+00		4.37E-01

		105		2		2.41E+00		2.45E+00		1.41E+00		4.08E-01

		9		2		2.26E+00		2		1.21E+00		2.08E-01

		10		2		2.79E+00		2		1.58E+00		5.84E-01

		11		2		2.99E+00		2		2.28E+00		1.28E+00

		12		2		2.94E+00		2		2.26E+00		1.26E+00

		13		2		2.87E+00		2		2.09E+00		1.09E+00

		14		2		2.85E+00		2		1.98E+00		9.75E-01

		15		2		9.60E+00		2		1.05E+01		9.48E+00

		16		2		6.80E+00		2		6.44E+00		5.44E+00

		17		2		4.76E+00		2		4.39E+00		3.39E+00

		18		2		3.01E+00		2		2.68E+00		1.68E+00

		19		2		2.60E+00		2		2		1.00E+00

		20		2		2.45E+00		2		1.19E+00		1.89E-01

		21		2		2.47E+00		2		1.60E+00		5.95E-01

		22		2		2.67E+00		2		1.98E+00		9.80E-01

		23		2		3.12E+00		2		1.71E+00		7.09E-01

		24		2		3.40E+00		2		1.42E+00		4.21E-01

		25		2		3.76E+00		2		1.35E+00		3.54E-01

		26		2		3.84E+00		2		1.13E+01		1.03E+01

		27		2		7.18E+00		2		6.06E+00		5.06E+00

		28		2		2.10E+01		2		3.68E+00		2.68E+00

		29		2		8.59E+00		2		2.01E+00		1.01E+00

		30		2		2.82E+00		2		1.61E+00		6.10E-01

		31		2		2.50E+00		2		1.41E+00		4.06E-01

		32		2		2.36E+00		2		1.40E+00		3.99E-01

		33		2		2.36E+00		2		1.66E+00		6.60E-01

		34		2		2.56E+00		2		2.21E+00		1.21E+00

		35		2		3.73E+00		2		2.50E+00		1.50E+00

		36		2		3.57E+00		2		2.63E+00		1.63E+00

		37		2		3.18E+00		2		2.59E+00		1.59E+00

		38		2		2.99E+00		2		7.97E+00		6.97E+00

		39		2		2.37E+01		2		2.08E+01		1.98E+01

		40		2		2.25E+01		2		8.51E+00		7.51E+00

		41		2		7.96E+00		2		2.08E+00		1.08E+00

		42		2		3.40E+00		2		1.59E+00		5.89E-01

		43		2		2.54E+00		2		1.36E+00		3.63E-01

		44		2		2.36E+00		2		1.33E+00		3.31E-01

		45		2		2.43E+00		2		1.52E+00		5.21E-01

		46		2		3.31E+00		2		3.08E+00		2.08E+00

		47		2		5.83E+00		2		2.66E+00		1.66E+00

		48		2		4.05E+00		2		2.00E+00		1.00E+00

		49		2		4.22E+00		2		1.82E+00		8.16E-01

		50		2		5.02E+00		2		1.88E+01		1.78E+01

		51		2		1.08E+01		2		2.66E+01		2.56E+01

		52		2		1.74E+01		2		6.46E+00		5.46E+00

		53		2		1.24E+01		2		2.64E+00		1.64E+00

		54		2		3.35E+00		2		1.67E+00		6.72E-01

		55		2		2.85E+00		2		1.39E+00		3.90E-01

		56		2		2.38E+00		2		1.37E+00		3.70E-01

		57		2		2.41E+00		2		1.98E+00		9.81E-01

		58		2		2.65E+00		2		5.19E+00		4.19E+00

		59		2		3.34E+00		2		3.39E+00		2.39E+00

		60		2		3.72E+00		2		3.14E+00		2.14E+00

		61		2		3.17E+00		2		3.52E+00		2.52E+00

		62		2		2.88E+00		2		1.19E+01		1.09E+01

		63		2		1.67E+01		2		1.78E+01		1.68E+01

		64		2		9.76E+00		2		1.25E+01		1.15E+01

		65		2		5.15E+00		2		2.94E+00		1.94E+00

		66		2		2.99E+00		2		1.98E+00		9.75E-01

		67		2		2.47E+00		2		1.39E+00		3.86E-01

		68		2		2.44E+00		2		1.34E+00		3.42E-01

		69		2		2.50E+00		2		1.54E+00		5.37E-01

		70		2		2.73E+00		2		2.46E+00		1.46E+00

		71		2		3.23E+00		2		2.55E+00		1.55E+00

		72		2		3.41E+00		2		2.03E+00		1.03E+00

		73		2		3.34E+00		2		1.83E+00		8.27E-01

		74		2		5.76E+00		2		1.71E+01		1.61E+01

		75		2		1.19E+01		2		1.01E+01		9.14E+00

		76		2		8.72E+00		2		5.41E+00		4.41E+00

		77		2		4.48E+00		2		2.28E+00		1.28E+00

		78		2		2.78E+00		2		1.57E+00		5.72E-01

		79		2		2.40E+00		2		1.47E+00		4.73E-01

		80		2		2.32E+00		2		1.47E+00		4.69E-01

		81		2		2.39E+00		2		1.65E+00		6.45E-01

		82		2		2.70E+00		2		2.17E+00		1.17E+00

		83		2		5.74E+00		2		2.31E+00		1.31E+00

		84		2		3.88E+00		2		2.24E+00		1.24E+00

		85		2		3.30E+00		2		4.47E+00		3.47E+00

		86		2		4.36E+00		2		1.37E+01		1.27E+01

		87		2		1.55E+01		2		8.26E+00		7.26E+00

		88		2		3.32E+01		2		3.67E+00		2.67E+00

		89		2		1.63E+01		2		1.97E+00		9.73E-01

		90		2		4.97E+00		2		1.44E+00		4.37E-01

		91		2		3.92E+00		2		1.27E+00		2.69E-01

		92		2		3.44E+00		2		1.31E+00		3.10E-01

		93		2		2.64E+00		2		1.56E+00		5.64E-01

		94		2		2.75E+00		2		5.93E+00		4.93E+00

		95		2		3.13E+00		2		2.89E+00		1.89E+00

		96		2		3.72E+00		2		2.24E+00		1.24E+00

		97		2		3.36E+00		2		2.95E+00		1.95E+00

		98		2		4.31E+00		2		1.00E+01		9.04E+00

		99		2		7.87E+00		2		3.72E+01		3.62E+01

		100		2		4.66E+00		2		1.67E+01		1.57E+01

		101		2		3.24E+00		2		4.32E+00		3.32E+00

		102		2		2.75E+00		2		2.94E+00		1.94E+00

		103		2		2.53E+00		2		2.42E+00		1.42E+00

		104		2		2.44E+00		2		1.79E+00		7.95E-01

		105		2		2.45E+00		2		1.64E+00		6.42E-01

				2		5		2		2.00E+00		9.99E-01

		9		2		2.19E+00		2		2.64E+00		1.64E+00

		10		2		2.63E+00		2		2.31E+00		1.31E+00

		11		2		2.74E+00		2		2.69E+00		1.69E+00

		12		2		2.60E+00		2		8.10E+00		7.10E+00

		13		2		2.43E+00		2		3.83E+00		2.83E+00

		14		2		2.44E+00		2		2.49E+00		1.49E+00

		15		2		1.80E+01		2		1.83E+00		8.31E-01

		16		2		6.77E+00		2		1.56E+00		5.60E-01

		17		2		4.49E+00		2		1.40E+00		3.99E-01

		18		2		2.62E+00		2		1.41E+00		4.10E-01

		19				2.56E-01

		20				2.21E-01

		21				2.78E-01

		22				3.68E-01

		23				7.04E-01

		24				1.07E+00

		25				1.46E+00

		26				2.15E+00

		27				5.89E+00

		28				2.34E+01

		29				6.75E+00

		30				5.57E-01

		31				3.55E-01

		32				2.72E-01

		33				2.83E-01

		34				4.69E-01

		35				1.86E+00

		36				1.58E+00

		37				1.02E+00

		38				8.27E-01

		39				3.01E+01

		40				2.55E+01

		41				9.41E+00

		42				2.58E+00

		43				8.77E-01

		44				2.90E-01

		45				3.24E-01

		46				1.47E+00

		47				3.96E+00

		48				1.87E+00

		49				1.96E+00

		50				4.18E+00

		51				1.14E+01

		52				2.07E+01

		53				1.55E+01

		54				2.22E+00

		55				9.62E-01

		56				3.20E-01

		57				3.02E-01

		58				4.70E-01

		59				1.35E+00

		60				1.25E+00

		61				7.61E-01

		62				6.30E-01

		63				2.11E+01

		64				9.86E+00

		65				3.19E+00

		66				8.12E-01

		67				3.53E-01

		68				3.76E-01

		69				3.61E-01

		70				4.96E-01

		71				9.23E-01

		72				1.07E+00

		73				9.89E-01

		74				5.00E+00

		75				1.22E+01

		76				8.68E+00

		77				1.79E+00

		78				5.77E-01

		79				3.46E-01

		80				2.57E-01

		81				2.79E-01

		82				5.41E-01

		83				4.38E+00

		84				1.26E+00

		85				8.72E-01

		86				2.00E+00

		87				1.76E+01

		88				4.31E+01

		89				1.68E+01

		90				2.80E+00

		91				1.19E+00

		92				4.57E-01

		93				3.71E-01

		94				5.21E-01

		95				8.35E-01

		96				1.21E+00

		97				9.38E-01

		98				2.08E+00

		99				7.59E+00

		100				2.66E+00

		101				1.04E+00

		102				5.51E-01

		103				4.21E-01

		104				3.45E-01

		105				3.31E-01

						4

		9				2.09E-01

		10				5.68E-01

		11				7.84E-01

		12				6.08E-01

		13				3.66E-01

		14				2.89E-01

		15				8.68E+00

		16				4.59E+00

		17				3.16E+00

		18				1.18E+00

		19				5.85E-01

		20				4.05E-01

		21				3.50E-01

		22				4.84E-01

		23				9.24E-01

		24				1.13E+00

		25				1.30E+00

		26				1.91E+00

		27				5.19E+00

		28				1.96E+01

		29				6.88E+00

		30				1.54E+00

		31				9.03E-01

		32				5.47E-01

		33				4.52E-01

		34				5.77E-01

		35				1.75E+00

		36				1.44E+00

		37				1.00E+00

		38				7.31E-01

		39				1.60E+01

		40				2.92E+01

		41				5.80E+00

		42				2.01E+00

		43				8.62E-01

		44				5.31E-01

		45				4.87E-01

		46				9.40E-01

		47				3.71E+00

		48				2.07E+00

		49				2.09E+00

		50				2.41E+00

		51				8.83E+00

		52				1.75E+01

		53				1.07E+01

		54				1.57E+00

		55				9.19E-01

		56				4.55E-01

		57				4.03E-01

		58				5.39E-01

		59				1.16E+00

		60				1.25E+00

		61				9.40E-01

		62				7.46E-01

		63				1.36E+01

		64				8.12E+00

		65				3.90E+00

		66				1.50E+00

		67				7.34E-01

		68				5.68E-01

		69				4.85E-01

		70				5.96E-01

		71				1.01E+00

		72				1.14E+00

		73				1.21E+00

		74				3.36E+00

		75				1.01E+01

		76				5.89E+00

		77				2.45E+00

		78				1.07E+00

		79				5.63E-01

		80				3.85E-01

		81				3.59E-01

		82				5.86E-01

		83				3.08E+00

		84				1.56E+00

		85				1.15E+00

		86				2.03E+00

		87				7.94E+00

		88				3.88E+01

		89				1.45E+01

		90				3.45E+00

		91				2.11E+00

		92				1.46E+00

		93				8.09E-01

		94				7.30E-01

		95				1.07E+00

		96				1.48E+00

		97				1.24E+00

		98				1.85E+00

		99				5.18E+00

		100				2.36E+00

		101				1.49E+00

		102				8.46E-01

		103				5.72E-01

		104				4.37E-01

		105				4.08E-01
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		9				2.08E-01

		10				5.84E-01

		11				1.28E+00

		12				1.26E+00

		13				1.09E+00

		14				9.75E-01

		15				9.48E+00

		16				5.44E+00

		17				3.39E+00

		18				1.68E+00

						1

		9				1.89E-01

		10				5.95E-01

		11				9.80E-01

		12				7.09E-01

		13				4.21E-01

		14				3.54E-01

		15				1.03E+01

		16				5.06E+00

		17				2.68E+00

		18				1.01E+00

		19				6.10E-01

		20				4.06E-01

		21				3.99E-01

		22				6.60E-01

		23				1.21E+00

		24				1.50E+00

		25				1.63E+00

		26				1.59E+00

		27				6.97E+00

		28				1.98E+01

		29				7.51E+00

		30				1.08E+00

		31				5.89E-01

		32				3.63E-01

		33				3.31E-01

		34				5.21E-01

		35				2.08E+00

		36				1.66E+00

		37				1.00E+00

		38				8.16E-01

		39				1.78E+01

		40				2.56E+01

		41				5.46E+00

		42				1.64E+00

		43				6.72E-01

		44				3.90E-01

		45				3.70E-01

		46				9.81E-01

		47				4.19E+00

		48				2.39E+00

		49				2.14E+00

		50				2.52E+00

		51				1.09E+01

		52				1.68E+01

		53				1.15E+01

		54				1.94E+00

		55				9.75E-01

		56				3.86E-01

		57				3.42E-01

		58				5.37E-01

		59				1.46E+00

		60				1.55E+00

		61				1.03E+00

		62				8.27E-01

		63				1.61E+01

		64				9.14E+00

		65				4.41E+00

		66				1.28E+00

		67				5.72E-01

		68				4.73E-01

		69				4.69E-01

		70				6.45E-01

		71				1.17E+00

		72				1.31E+00

		73				1.24E+00

		74				3.47E+00

		75				1.27E+01

		76				7.26E+00

		77				2.67E+00

		78				9.73E-01

		79				4.37E-01

		80				2.69E-01

		81				3.10E-01

		82				5.64E-01

		83				4.93E+00

		84				1.89E+00

		85				1.24E+00

		86				1.95E+00

		87				9.04E+00

		88				3.62E+01

		89				1.57E+01

		90				3.32E+00

		91				1.94E+00

		92				1.42E+00

		93				7.95E-01

		94				6.42E-01

		95				9.99E-01

		96				1.64E+00

		97				1.31E+00

		98				1.69E+00

		99				7.10E+00

		100				2.83E+00

		101				1.49E+00

		102				8.31E-01

		103				5.60E-01

		104				3.99E-01

		105				4.10E-01

						2

		9				2.60E-01

		10				7.86E-01

		11				9.93E-01

		12				9.41E-01

		13				8.66E-01

		14				8.53E-01

		15				7.60E+00

		16				4.80E+00

		17				2.76E+00

		18				1.01E+00

		19				6.05E-01

		20				4.48E-01

		21				4.74E-01

		22				6.67E-01

		23				1.12E+00

		24				1.40E+00

		25				1.76E+00

		26				1.84E+00

		27				5.18E+00

		28				1.90E+01

		29				6.59E+00

		30				8.23E-01

		31				4.99E-01

		32				3.59E-01

		33				3.60E-01

		34				5.60E-01

		35				1.73E+00

		36				1.57E+00

		37				1.18E+00

		38				9.92E-01

		39				2.17E+01

		40				2.05E+01

		41				5.96E+00

		42				1.40E+00

		43				5.43E-01

		44				3.56E-01

		45				4.28E-01

		46				1.31E+00

		47				3.83E+00

		48				2.05E+00

		49				2.22E+00

		50				3.02E+00

		51				8.85E+00

		52				1.54E+01

		53				1.04E+01

		54				1.35E+00

		55				8.47E-01

		56				3.80E-01

		57				4.06E-01

		58				6.49E-01

		59				1.34E+00

		60				1.72E+00

		61				1.17E+00

		62				8.84E-01

		63				1.47E+01

		64				7.76E+00

		65				3.15E+00

		66				9.85E-01

		67				4.68E-01

		68				4.41E-01

		69				4.95E-01

		70				7.30E-01

		71				1.23E+00

		72				1.41E+00

		73				1.34E+00

		74				3.76E+00

		75				9.86E+00

		76				6.72E+00

		77				2.48E+00

		78				7.79E-01

		79				3.97E-01

		80				3.15E-01

		81				3.90E-01

		82				6.99E-01

		83				3.74E+00

		84				1.88E+00

		85				1.30E+00

		86				2.36E+00

		87				1.35E+01

		88				3.12E+01

		89				1.43E+01

		90				2.97E+00

		91				1.92E+00

		92				1.44E+00

		93				6.36E-01

		94				7.46E-01

		95				1.13E+00

		96				1.72E+00

		97				1.36E+00

		98				2.31E+00

		99				5.87E+00

		100				2.66E+00

		101				1.24E+00

		102				7.47E-01

		103				5.32E-01

		104				4.36E-01

		105				4.45E-01
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Chart12

		2		2.1889		2.2595		1.2093

		2.006		2.5951		2.7864		1.5675

		2		2.9804		2.9928		1.7839

		2.998		2.7087		2.9405		1.6078

		2.628		2.4207		2.8662		1.3662

		2.915		2.3539		2.8527		1.2893

		4.334		12.31		9.603		9.684

		2.322		7.059		6.802		5.586

		2.157		4.684		4.763		4.161

		2.019		3.005		3.012		2.181

		2		2.6099		2.6046		1.5854

		2		2.4055		2.4475		1.405

		2		2.3987		2.4736		1.3497

		2		2.6596		2.6673		1.4835

		2.002		3.213		3.124		1.924

		2.041		3.495		3.397		2.126

		2.35		3.633		3.759		2.295

		2.573		3.591		3.84		2.909

		3.01		8.968		7.175		6.185

		13.557		21.81		20.96		20.63

		3.646		9.506		8.585		7.877

		2		3.078		2.8228		2.544

		2		2.589		2.4993		1.903

		2		2.3631		2.359		1.5471

		2		2.3309		2.3596		1.4518

		2		2.5212		2.5595		1.5769

		2.252		4.084		3.729		2.753

		2.81		3.663		3.569		2.435

		2.9		3.002		3.179		2.002

		2.895		2.8157		2.9923		1.7308

		13.473		19.78		23.65		16.98

		38.24		27.57		22.46		30.21

		7.689		7.459		7.964		6.803

		2.02		3.643		3.404		3.006

		2.002		2.6715		2.5432		1.8621

		2		2.3901		2.3563		1.5313

		2		2.37		2.4284		1.4866

		3.005		2.9814		3.311		1.9398

		2.498		6.19		5.827		4.707

		2.554		4.385		4.047		3.071

		2.632		4.142		4.217		3.093

		3.114		4.52		5.024		3.41

		4.174		12.88		10.845		9.833

		14.41		18.77		17.4		18.48

		12.181		13.52		12.39		11.71

		2.137		3.936		3.345		2.567

		2		2.9751		2.8466		1.9187

		2		2.3862		2.3801		1.4552

		2		2.3415		2.4058		1.4031

		2		2.537		2.6489		1.5389

		2.227		3.459		3.344		2.161

		2.435		3.546		3.72		2.248

		2.313		3.032		3.172		1.9402

		2.429		2.8274		2.884		1.7455

		18.474		18.09		16.66		14.59

		12.363		11.136		9.764		9.12

		2.713		6.414		5.151		4.903

		2		3.283		2.9853		2.502

		2		2.5721		2.4678		1.7337

		2		2.4725		2.441		1.5677

		2		2.4688		2.495		1.4848

		2		2.6453		2.7295		1.5962

		2		3.174		3.225		2.013

		2.694		3.314		3.408		2.141

		2.951		3.236		3.34		2.213

		6.99		5.471		5.756		4.357

		5.402		14.65		11.857		11.1

		6.13		9.259		8.717		6.892

		2.715		4.67		4.475		3.446

		2		2.9731		2.7789		2.066

		2		2.4368		2.3974		1.5626

		2		2.2686		2.315		1.3853

		2		2.3098		2.3895		1.359

		2.021		2.5643		2.6989		1.5858

		2.974		6.931		5.74		4.078

		2.677		3.886		3.879		2.557

		2.679		3.244		3.304		2.147

		2.978		3.951		4.358		3.033

		4.778		11.043		15.54		8.942

		26.557		38.24		33.24		39.83

		16.398		17.66		16.28		15.48

		3.215		5.321		4.974		4.449

		2		3.935		3.918		3.108

		2		3.418		3.436		2.461

		2		2.7945		2.6363		1.8088

		2		2.6418		2.7459		1.7297

		2.593		2.9992		3.132		2.066

		3.862		3.639		3.719		2.475

		3.016		3.307		3.362		2.244

		3.034		3.691		4.31		2.848

		3.764		9.097		7.871		6.18

		3.404		4.827		4.658		3.356

		2		3.487		3.236		2.492

		2		2.8307		2.7465		1.8456

		2		2.5597		2.5324		1.5716

		2		2.3985		2.4362		1.4371

		2		2.4098		2.4452		1.4082
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q_12

						1

		9		2		2.19E+00		2.26E+00		1.21E+00		7.09E-01

		10		2.006		2.60E+00		2.79E+00		1.57E+00		1.07E+00

		11		2		2.98E+00		2.99E+00		1.78E+00		1.28E+00

		12		2.998		2.71E+00		2.94E+00		1.61E+00		1.11E+00

		13		2.628		2.42E+00		2.87E+00		1.37E+00		8.66E-01

		14		2.915		2.35E+00		2.85E+00		1.29E+00		7.89E-01

		15		4.334		1.23E+01		9.60E+00		9.68E+00		9.18E+00

		16		2.322		7.06E+00		6.80E+00		5.59E+00		5.09E+00

		17		2.157		4.68E+00		4.76E+00		4.16E+00		3.66E+00

		18		2.019		3.01E+00		3.01E+00		2.18E+00		1.68E+00

		19		2		2.61E+00		2.60E+00		1.59E+00		1.09E+00

		20		2		2.41E+00		2.45E+00		1.41E+00		9.05E-01

		21		2		2.40E+00		2.47E+00		1.35E+00		8.50E-01

		22		2		2.66E+00		2.67E+00		1.48E+00		9.84E-01

		23		2.002		3.21E+00		3.12E+00		1.92E+00		1.42E+00

		24		2.041		3.50E+00		3.40E+00		2.13E+00		1.63E+00

		25		2.35		3.63E+00		3.76E+00		2.30E+00		1.80E+00

		26		2.573		3.59E+00		3.84E+00		2.91E+00		2.41E+00

		27		3.01		8.97E+00		7.18E+00		6.19E+00		5.69E+00

		28		13.557		2.18E+01		2.10E+01		2.06E+01		2.01E+01

		29		3.646		9.51E+00		8.59E+00		7.88E+00		7.38E+00

		30		2		3.08E+00		2.82E+00		2.54E+00		2.04E+00

		31		2		2.59E+00		2.50E+00		1.90E+00		1.40E+00

		32		2		2.36E+00		2.36E+00		1.55E+00		1.05E+00

		33		2		2.33E+00		2.36E+00		1.45E+00		9.52E-01

		34		2		2.52E+00		2.56E+00		1.58E+00		1.08E+00

		35		2.252		4.08E+00		3.73E+00		2.75E+00		2.25E+00

		36		2.81		3.66E+00		3.57E+00		2.44E+00		1.94E+00

		37		2.9		3.00E+00		3.18E+00		2.00E+00		1.50E+00

		38		2.895		2.82E+00		2.99E+00		1.73E+00		1.23E+00

		39		13.473		1.98E+01		2.37E+01		1.70E+01		1.65E+01

		40		38.24		2.76E+01		2.25E+01		3.02E+01		3.80E+01

		41		7.689		7.46E+00		7.96E+00		6.80E+00		6.30E+00

		42		2.02		3.64E+00		3.40E+00		3.01E+00		2.51E+00

		43		2.002		2.67E+00		2.54E+00		1.86E+00		1.36E+00

		44		2		2.39E+00		2.36E+00		1.53E+00		1.03E+00

		45		2		2.37E+00		2.43E+00		1.49E+00		9.87E-01

		46		3.005		2.98E+00		3.31E+00		1.94E+00		1.44E+00

		47		2.498		6.19E+00		5.83E+00		4.71E+00		4.21E+00

		48		2.554		4.39E+00		4.05E+00		3.07E+00		2.57E+00

		49		2.632		4.14E+00		4.22E+00		3.09E+00		2.59E+00

		50		3.114		4.52E+00		5.02E+00		3.41E+00		2.91E+00

		51		4.174		1.29E+01		1.08E+01		9.83E+00		9.33E+00

		52		14.41		1.88E+01		1.74E+01		1.85E+01		1.80E+01

		53		12.181		1.35E+01		1.24E+01		1.17E+01		1.12E+01

		54		2.137		3.94E+00		3.35E+00		2.57E+00		2.07E+00

		55		2		2.98E+00		2.85E+00		1.92E+00		1.42E+00

		56		2		2.39E+00		2.38E+00		1.46E+00		9.55E-01

		57		2		2.34E+00		2.41E+00		1.40E+00		9.03E-01

		58		2		2.54E+00		2.65E+00		1.54E+00		1.04E+00

		59		2.227		3.46E+00		3.34E+00		2.16E+00		1.66E+00

		60		2.435		3.55E+00		3.72E+00		2.25E+00		1.75E+00

		61		2.313		3.03E+00		3.17E+00		1.94E+00		1.44E+00

		62		2.429		2.83E+00		2.88E+00		1.75E+00		1.25E+00

		63		18.474		1.81E+01		1.67E+01		1.46E+01		1.41E+01

		64		12.363		1.11E+01		9.76E+00		9.12E+00		8.62E+00

		65		2.713		6.41E+00		5.15E+00		4.90E+00		4.40E+00

		66		2		3.28E+00		2.99E+00		2.50E+00		2.00E+00

		67		2		2.57E+00		2.47E+00		1.73E+00		1.23E+00

		68		2		2.47E+00		2.44E+00		1.57E+00		1.07E+00

		69		2		2.47E+00		2.50E+00		1.48E+00		9.85E-01

		70		2		2.65E+00		2.73E+00		1.60E+00		1.10E+00

		71		2		3.17E+00		3.23E+00		2.01E+00		1.51E+00

		72		2.694		3.31E+00		3.41E+00		2.14E+00		1.64E+00

		73		2.951		3.24E+00		3.34E+00		2.21E+00		1.71E+00

		74		6.99		5.47E+00		5.76E+00		4.36E+00		3.86E+00

		75		5.402		1.47E+01		1.19E+01		1.11E+01		1.06E+01

		76		6.13		9.26E+00		8.72E+00		6.89E+00		6.39E+00

		77		2.715		4.67E+00		4.48E+00		3.45E+00		2.95E+00

		78		2		2.97E+00		2.78E+00		2.07E+00		1.57E+00

		79		2		2.44E+00		2.40E+00		1.56E+00		1.06E+00

		80		2		2.27E+00		2.32E+00		1.39E+00		8.85E-01

		81		2		2.31E+00		2.39E+00		1.36E+00		8.59E-01

		82		2.021		2.56E+00		2.70E+00		1.59E+00		1.09E+00

		83		2.974		6.93E+00		5.74E+00		4.08E+00		3.58E+00

		84		2.677		3.89E+00		3.88E+00		2.56E+00		2.06E+00

		85		2.679		3.24E+00		3.30E+00		2.15E+00		1.65E+00

		86		2.978		3.95E+00		4.36E+00		3.03E+00		2.53E+00

		87		4.778		1.10E+01		1.55E+01		8.94E+00		8.44E+00

		88		26.557		3.82E+01		3.32E+01		3.98E+01		2.70E+01

		89		16.398		1.77E+01		1.63E+01		1.55E+01		1.50E+01

		90		3.215		5.32E+00		4.97E+00		4.45E+00		3.95E+00

		91		2		3.94E+00		3.92E+00		3.11E+00		2.61E+00

		92		2		3.42E+00		3.44E+00		2.46E+00		1.96E+00

		93		2		2.79E+00		2.64E+00		1.81E+00		1.31E+00

		94		2		2.64E+00		2.75E+00		1.73E+00		1.23E+00

		95		2.593		3.00E+00		3.13E+00		2.07E+00		1.57E+00

		96		3.862		3.64E+00		3.72E+00		2.48E+00		1.98E+00

		97		3.016		3.31E+00		3.36E+00		2.24E+00		1.74E+00

		98		3.034		3.69E+00		4.31E+00		2.85E+00		2.35E+00

		99		3.764		9.10E+00		7.87E+00		6.18E+00		5.68E+00

		100		3.404		4.83E+00		4.66E+00		3.36E+00		2.86E+00

		101		2		3.49E+00		3.24E+00		2.49E+00		1.99E+00

		102		2		2.83E+00		2.75E+00		1.85E+00		1.35E+00

		103		2		2.56E+00		2.53E+00		1.57E+00		1.07E+00

		104		2		2.40E+00		2.44E+00		1.44E+00		9.37E-01

		105		2		2.41E+00		2.45E+00		1.41E+00		9.08E-01

		9		2		2.26E+00		2		1.21E+00		2.08E-01

		10		2		2.79E+00		2		1.58E+00		5.84E-01

		11		2		2.99E+00		2		2.28E+00		1.28E+00

		12		2		2.94E+00		2		2.26E+00		1.26E+00

		13		2		2.87E+00		2		2.09E+00		1.09E+00

		14		2		2.85E+00		2		1.98E+00		9.75E-01

		15		2		9.60E+00		2		1.05E+01		9.48E+00

		16		2		6.80E+00		2		6.44E+00		5.44E+00

		17		2		4.76E+00		2		4.39E+00		3.39E+00

		18		2		3.01E+00		2		2.68E+00		1.68E+00

		19		2		2.60E+00		2		2		1.00E+00

		20		2		2.45E+00		2		1.19E+00		1.89E-01

		21		2		2.47E+00		2		1.60E+00		5.95E-01

		22		2		2.67E+00		2		1.98E+00		9.80E-01

		23		2		3.12E+00		2		1.71E+00		7.09E-01

		24		2		3.40E+00		2		1.42E+00		4.21E-01

		25		2		3.76E+00		2		1.35E+00		3.54E-01

		26		2		3.84E+00		2		1.13E+01		1.03E+01

		27		2		7.18E+00		2		6.06E+00		5.06E+00

		28		2		2.10E+01		2		3.68E+00		2.68E+00

		29		2		8.59E+00		2		2.01E+00		1.01E+00

		30		2		2.82E+00		2		1.61E+00		6.10E-01

		31		2		2.50E+00		2		1.41E+00		4.06E-01

		32		2		2.36E+00		2		1.40E+00		3.99E-01

		33		2		2.36E+00		2		1.66E+00		6.60E-01

		34		2		2.56E+00		2		2.21E+00		1.21E+00

		35		2		3.73E+00		2		2.50E+00		1.50E+00

		36		2		3.57E+00		2		2.63E+00		1.63E+00

		37		2		3.18E+00		2		2.59E+00		1.59E+00

		38		2		2.99E+00		2		7.97E+00		6.97E+00

		39		2		2.37E+01		2		2.08E+01		1.98E+01

		40		2		2.25E+01		2		8.51E+00		7.51E+00

		41		2		7.96E+00		2		2.08E+00		1.08E+00

		42		2		3.40E+00		2		1.59E+00		5.89E-01

		43		2		2.54E+00		2		1.36E+00		3.63E-01

		44		2		2.36E+00		2		1.33E+00		3.31E-01

		45		2		2.43E+00		2		1.52E+00		5.21E-01

		46		2		3.31E+00		2		3.08E+00		2.08E+00

		47		2		5.83E+00		2		2.66E+00		1.66E+00

		48		2		4.05E+00		2		2.00E+00		1.00E+00

		49		2		4.22E+00		2		1.82E+00		8.16E-01

		50		2		5.02E+00		2		1.88E+01		1.78E+01

		51		2		1.08E+01		2		2.66E+01		2.56E+01

		52		2		1.74E+01		2		6.46E+00		5.46E+00

		53		2		1.24E+01		2		2.64E+00		1.64E+00

		54		2		3.35E+00		2		1.67E+00		6.72E-01

		55		2		2.85E+00		2		1.39E+00		3.90E-01

		56		2		2.38E+00		2		1.37E+00		3.70E-01

		57		2		2.41E+00		2		1.98E+00		9.81E-01

		58		2		2.65E+00		2		5.19E+00		4.19E+00

		59		2		3.34E+00		2		3.39E+00		2.39E+00

		60		2		3.72E+00		2		3.14E+00		2.14E+00

		61		2		3.17E+00		2		3.52E+00		2.52E+00

		62		2		2.88E+00		2		1.19E+01		1.09E+01

		63		2		1.67E+01		2		1.78E+01		1.68E+01

		64		2		9.76E+00		2		1.25E+01		1.15E+01

		65		2		5.15E+00		2		2.94E+00		1.94E+00

		66		2		2.99E+00		2		1.98E+00		9.75E-01

		67		2		2.47E+00		2		1.39E+00		3.86E-01

		68		2		2.44E+00		2		1.34E+00		3.42E-01

		69		2		2.50E+00		2		1.54E+00		5.37E-01

		70		2		2.73E+00		2		2.46E+00		1.46E+00

		71		2		3.23E+00		2		2.55E+00		1.55E+00

		72		2		3.41E+00		2		2.03E+00		1.03E+00

		73		2		3.34E+00		2		1.83E+00		8.27E-01

		74		2		5.76E+00		2		1.71E+01		1.61E+01

		75		2		1.19E+01		2		1.01E+01		9.14E+00

		76		2		8.72E+00		2		5.41E+00		4.41E+00

		77		2		4.48E+00		2		2.28E+00		1.28E+00

		78		2		2.78E+00		2		1.57E+00		5.72E-01

		79		2		2.40E+00		2		1.47E+00		4.73E-01

		80		2		2.32E+00		2		1.47E+00		4.69E-01

		81		2		2.39E+00		2		1.65E+00		6.45E-01

		82		2		2.70E+00		2		2.17E+00		1.17E+00

		83		2		5.74E+00		2		2.31E+00		1.31E+00

		84		2		3.88E+00		2		2.24E+00		1.24E+00

		85		2		3.30E+00		2		4.47E+00		3.47E+00

		86		2		4.36E+00		2		1.37E+01		1.27E+01

		87		2		1.55E+01		2		8.26E+00		7.26E+00

		88		2		3.32E+01		2		3.67E+00		2.67E+00

		89		2		1.63E+01		2		1.97E+00		9.73E-01

		90		2		4.97E+00		2		1.44E+00		4.37E-01

		91		2		3.92E+00		2		1.27E+00		2.69E-01

		92		2		3.44E+00		2		1.31E+00		3.10E-01

		93		2		2.64E+00		2		1.56E+00		5.64E-01

		94		2		2.75E+00		2		5.93E+00		4.93E+00

		95		2		3.13E+00		2		2.89E+00		1.89E+00

		96		2		3.72E+00		2		2.24E+00		1.24E+00

		97		2		3.36E+00		2		2.95E+00		1.95E+00

		98		2		4.31E+00		2		1.00E+01		9.04E+00

		99		2		7.87E+00		2		3.72E+01		3.62E+01

		100		2		4.66E+00		2		1.67E+01		1.57E+01

		101		2		3.24E+00		2		4.32E+00		3.32E+00

		102		2		2.75E+00		2		2.94E+00		1.94E+00

		103		2		2.53E+00		2		2.42E+00		1.42E+00

		104		2		2.44E+00		2		1.79E+00		7.95E-01

		105		2		2.45E+00		2		1.64E+00		6.42E-01

				2		5		2		2.00E+00		9.99E-01

		9		2		2.19E+00		2		2.64E+00		1.64E+00

		10		2		2.63E+00		2		2.31E+00		1.31E+00

		11		2		2.74E+00		2		2.69E+00		1.69E+00

		12		2		2.60E+00		2		8.10E+00		7.10E+00

		13		2		2.43E+00		2		3.83E+00		2.83E+00

		14		2		2.44E+00		2		2.49E+00		1.49E+00

		15		2		1.80E+01		2		1.83E+00		8.31E-01

		16		2		6.77E+00		2		1.56E+00		5.60E-01

		17		2		4.49E+00		2		1.40E+00		3.99E-01

		18		2		2.62E+00		2		1.41E+00		4.10E-01

		19				2.56E-01

		20				2.21E-01

		21				2.78E-01

		22				3.68E-01

		23				7.04E-01

		24				1.07E+00

		25				1.46E+00

		26				2.15E+00

		27				5.89E+00

		28				2.34E+01

		29				6.75E+00

		30				5.57E-01

		31				3.55E-01

		32				2.72E-01

		33				2.83E-01

		34				4.69E-01

		35				1.86E+00

		36				1.58E+00

		37				1.02E+00

		38				8.27E-01

		39				3.01E+01

		40				2.55E+01

		41				9.41E+00

		42				2.58E+00

		43				8.77E-01

		44				2.90E-01

		45				3.24E-01

		46				1.47E+00

		47				3.96E+00

		48				1.87E+00

		49				1.96E+00

		50				4.18E+00

		51				1.14E+01

		52				2.07E+01

		53				1.55E+01

		54				2.22E+00

		55				9.62E-01

		56				3.20E-01

		57				3.02E-01

		58				4.70E-01

		59				1.35E+00

		60				1.25E+00

		61				7.61E-01

		62				6.30E-01

		63				2.11E+01

		64				9.86E+00

		65				3.19E+00

		66				8.12E-01

		67				3.53E-01

		68				3.76E-01

		69				3.61E-01

		70				4.96E-01

		71				9.23E-01

		72				1.07E+00

		73				9.89E-01

		74				5.00E+00

		75				1.22E+01

		76				8.68E+00

		77				1.79E+00

		78				5.77E-01

		79				3.46E-01

		80				2.57E-01

		81				2.79E-01

		82				5.41E-01

		83				4.38E+00

		84				1.26E+00

		85				8.72E-01

		86				2.00E+00

		87				1.76E+01

		88				4.31E+01

		89				1.68E+01

		90				2.80E+00

		91				1.19E+00

		92				4.57E-01

		93				3.71E-01

		94				5.21E-01

		95				8.35E-01

		96				1.21E+00

		97				9.38E-01

		98				2.08E+00

		99				7.59E+00

		100				2.66E+00

		101				1.04E+00

		102				5.51E-01

		103				4.21E-01

		104				3.45E-01

		105				3.31E-01

						4

		9				2.09E-01

		10				5.68E-01

		11				7.84E-01

		12				6.08E-01

		13				3.66E-01

		14				2.89E-01

		15				8.68E+00

		16				4.59E+00

		17				3.16E+00

		18				1.18E+00

		19				5.85E-01

		20				4.05E-01

		21				3.50E-01

		22				4.84E-01

		23				9.24E-01

		24				1.13E+00

		25				1.30E+00

		26				1.91E+00

		27				5.19E+00

		28				1.96E+01

		29				6.88E+00

		30				1.54E+00

		31				9.03E-01

		32				5.47E-01

		33				4.52E-01

		34				5.77E-01

		35				1.75E+00

		36				1.44E+00

		37				1.00E+00

		38				7.31E-01

		39				1.60E+01

		40				2.92E+01

		41				5.80E+00

		42				2.01E+00

		43				8.62E-01

		44				5.31E-01

		45				4.87E-01

		46				9.40E-01

		47				3.71E+00

		48				2.07E+00

		49				2.09E+00

		50				2.41E+00

		51				8.83E+00

		52				1.75E+01

		53				1.07E+01

		54				1.57E+00

		55				9.19E-01

		56				4.55E-01

		57				4.03E-01

		58				5.39E-01

		59				1.16E+00

		60				1.25E+00

		61				9.40E-01

		62				7.46E-01

		63				1.36E+01

		64				8.12E+00

		65				3.90E+00

		66				1.50E+00

		67				7.34E-01

		68				5.68E-01

		69				4.85E-01

		70				5.96E-01

		71				1.01E+00

		72				1.14E+00

		73				1.21E+00

		74				3.36E+00

		75				1.01E+01

		76				5.89E+00

		77				2.45E+00

		78				1.07E+00

		79				5.63E-01

		80				3.85E-01

		81				3.59E-01

		82				5.86E-01

		83				3.08E+00

		84				1.56E+00

		85				1.15E+00

		86				2.03E+00

		87				7.94E+00

		88				3.88E+01

		89				1.45E+01

		90				3.45E+00

		91				2.11E+00

		92				1.46E+00

		93				8.09E-01

		94				7.30E-01

		95				1.07E+00

		96				1.48E+00

		97				1.24E+00

		98				1.85E+00

		99				5.18E+00

		100				2.36E+00

		101				1.49E+00

		102				8.46E-01

		103				5.72E-01

		104				4.37E-01

		105				4.08E-01

						5

		9				2.08E-01

		10				5.84E-01

		11				1.28E+00

		12				1.26E+00

		13				1.09E+00

		14				9.75E-01

		15				9.48E+00

		16				5.44E+00

		17				3.39E+00

		18				1.68E+00

						1

		9				1.89E-01

		10				5.95E-01

		11				9.80E-01

		12				7.09E-01

		13				4.21E-01

		14				3.54E-01

		15				1.03E+01

		16				5.06E+00

		17				2.68E+00

		18				1.01E+00

		19				6.10E-01

		20				4.06E-01

		21				3.99E-01

		22				6.60E-01

		23				1.21E+00

		24				1.50E+00

		25				1.63E+00

		26				1.59E+00

		27				6.97E+00

		28				1.98E+01

		29				7.51E+00

		30				1.08E+00

		31				5.89E-01

		32				3.63E-01

		33				3.31E-01

		34				5.21E-01

		35				2.08E+00

		36				1.66E+00

		37				1.00E+00

		38				8.16E-01

		39				1.78E+01

		40				2.56E+01

		41				5.46E+00

		42				1.64E+00

		43				6.72E-01

		44				3.90E-01

		45				3.70E-01

		46				9.81E-01

		47				4.19E+00

		48				2.39E+00

		49				2.14E+00

		50				2.52E+00

		51				1.09E+01

		52				1.68E+01

		53				1.15E+01

		54				1.94E+00

		55				9.75E-01

		56				3.86E-01

		57				3.42E-01

		58				5.37E-01

		59				1.46E+00

		60				1.55E+00

		61				1.03E+00

		62				8.27E-01

		63				1.61E+01

		64				9.14E+00

		65				4.41E+00

		66				1.28E+00

		67				5.72E-01

		68				4.73E-01

		69				4.69E-01

		70				6.45E-01

		71				1.17E+00

		72				1.31E+00

		73				1.24E+00

		74				3.47E+00

		75				1.27E+01

		76				7.26E+00

		77				2.67E+00

		78				9.73E-01

		79				4.37E-01

		80				2.69E-01

		81				3.10E-01

		82				5.64E-01

		83				4.93E+00

		84				1.89E+00

		85				1.24E+00

		86				1.95E+00

		87				9.04E+00

		88				3.62E+01

		89				1.57E+01

		90				3.32E+00

		91				1.94E+00

		92				1.42E+00

		93				7.95E-01

		94				6.42E-01

		95				9.99E-01

		96				1.64E+00

		97				1.31E+00

		98				1.69E+00

		99				7.10E+00

		100				2.83E+00

		101				1.49E+00

		102				8.31E-01

		103				5.60E-01

		104				3.99E-01

		105				4.10E-01

						2

		9				2.60E-01

		10				7.86E-01

		11				9.93E-01

		12				9.41E-01

		13				8.66E-01

		14				8.53E-01

		15				7.60E+00

		16				4.80E+00

		17				2.76E+00

		18				1.01E+00

		19				6.05E-01

		20				4.48E-01

		21				4.74E-01

		22				6.67E-01

		23				1.12E+00

		24				1.40E+00

		25				1.76E+00

		26				1.84E+00

		27				5.18E+00

		28				1.90E+01

		29				6.59E+00

		30				8.23E-01

		31				4.99E-01

		32				3.59E-01

		33				3.60E-01

		34				5.60E-01

		35				1.73E+00

		36				1.57E+00

		37				1.18E+00

		38				9.92E-01

		39				2.17E+01

		40				2.05E+01

		41				5.96E+00

		42				1.40E+00

		43				5.43E-01

		44				3.56E-01

		45				4.28E-01

		46				1.31E+00

		47				3.83E+00

		48				2.05E+00

		49				2.22E+00

		50				3.02E+00

		51				8.85E+00

		52				1.54E+01

		53				1.04E+01

		54				1.35E+00

		55				8.47E-01

		56				3.80E-01

		57				4.06E-01

		58				6.49E-01

		59				1.34E+00

		60				1.72E+00

		61				1.17E+00

		62				8.84E-01

		63				1.47E+01

		64				7.76E+00

		65				3.15E+00

		66				9.85E-01

		67				4.68E-01

		68				4.41E-01

		69				4.95E-01

		70				7.30E-01

		71				1.23E+00

		72				1.41E+00

		73				1.34E+00

		74				3.76E+00

		75				9.86E+00

		76				6.72E+00

		77				2.48E+00

		78				7.79E-01

		79				3.97E-01

		80				3.15E-01

		81				3.90E-01

		82				6.99E-01

		83				3.74E+00

		84				1.88E+00

		85				1.30E+00

		86				2.36E+00

		87				1.35E+01

		88				3.12E+01

		89				1.43E+01

		90				2.97E+00

		91				1.92E+00

		92				1.44E+00

		93				6.36E-01

		94				7.46E-01

		95				1.13E+00

		96				1.72E+00

		97				1.36E+00

		98				2.31E+00

		99				5.87E+00

		100				2.66E+00

		101				1.24E+00

		102				7.47E-01

		103				5.32E-01

		104				4.36E-01

		105				4.45E-01
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• Deterministic Modelling

MODELsingle-valued
input parameters

single-valued
output variables

MODELdistribution
of input parameters

distribution of 
output variables

• Calibration (Stochastic Modelling)

Stochastic vs Deterministic
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• Validation is the process of testing the calibrated parameters 
with an independent set of data without further changes to 
the parameters or model structure

3. Validation
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• For validation you have to use the same range of 
parameters as the calibration

To select validation data: 
• The data used for validation should have almost the 

same statistics as the data used for calibration 
(mean, standard deviation)

3. Validation
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• Sensitivity analysis is the process of determining the significance 
of one or a combination of parameters w.r.t the objective function 
or a model output

• this is important because parameters represent processes, and 
we want to know what important processes are

4. Sensitivity analysis
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4. Sensitivity analysis


Chart1

		0.05062		0.8679		2.157

		0.03822		9.913		13.42

		0.0563		0.3374		1.244

		0.08671		2.816		5.725

		0.04364		0.06334		0.1173

		0.01314		0.0106		0.00883

		0.004594		0.003818		0.003175

		0.001396		0.001082		0.0007479

		0.0006628		0.000476		0.0002387

		0.007296		0.007154		0.00696

		0.01386		0.01374		0.0268

		0.01519		0.04433		0.5588

		0.008549		2.352		0.8858

		0.009172		0.07189		1.203

		0.09458		2.218		5.944

		0.1454		3.089		7.16

		0.06906		0.5532		1.755

		0.02512		0.02077		0.01519

		0.006936		0.005822		0.004281

		0.002289		0.001992		0.00149

		0.001193		0.001095		0.0008594

		0.01188		0.01184		0.01305

		0.01307		0.01304		0.01288

		0.08413		2.632		6.783

		0.2146		8.988		11.73

		0.04465		7.573		9.76

		0.1785		0.4617		0.5309

		0.04784		1.879		4.243

		0.05338		0.4232		1.239

		0.02998		0.02699		0.1061

		0.009307		0.008523		0.007605

		0.00364		0.003415		0.003012

		0.00244		0.002354		0.002097

		0.001721		0.001673		0.001472

		0.006895		0.00686		0.006691

		0.02707		0.2902		1.54

		0.01041		0.3409		1.64

		0.01096		2.815		5.159

		0.07907		2.292		5.477

		0.05269		0.4308		1.665

		0.06788		0.7392		2.109

		0.04276		0.1404		0.6813

		0.01224		0.01154		0.009836

		0.004649		0.004458		0.003947

		0.00273		0.002664		0.002452

		0.003763		0.00373		0.1306

		0.1122		3.473		9.382

		0.5716		1.019		2.202

		0.874		2.073		5.052

		0.3942		1.836		3.252

		0.06166		1.24		4.965

		0.05389		0.06186		1.069

		0.0385		0.06853		0.6433

		0.01289		0.01217		0.009529

		0.003881		0.003657		0.002852

		0.001513		0.001419		0.001094

		0.001173		0.001116		0.0009228

		0.008872		0.008827		0.06112

		0.09666		3.631		11.8

		0.0453		0.03797		0.02259

		0.025		0.1394		0.8501

		0.02101		0.05352		0.5714

		0.01538		0.01503		0.08721

		0.03241		0.7124		3.271

		0.04029		0.03834		0.205

		0.01356		0.01287		0.01127

		0.005419		0.005228		0.00475

		0.001171		0.001108		0.0009224

		0.003152		0.003122		0.008897

		0.006136		0.006116		0.006004

		0.00223		0.002214		0.00214

		0.001375		0.001361		0.001302

		0.01573		0.01572		0.2029

		0.007349		0.4833		1.217

		0.05271		0.4644		3.09

		0.06654		0.6635		3.622

		0.044		0.2365		1.228

		0.01549		0.01469		0.01124

		0.003581		0.003379		0.0025

		0.0005438		0.0004937		0.0002901

		0.002281		0.002268		0.008828

		0.01164		0.01163		0.1094

		0.01936		0.01935		0.3502

		0.01495		0.01495		0.0631

		0.01187		0.01187		0.1194

		0.01044		8.383		12.56

		0.02716		0.06627		1.062

		0.01458		0.01137		0.1876

		0.02783		0.3394		3.456

		0.0342		0.03327		0.3598

		0.04228		1.246		5.244

		0.01243		0.01128		0.007656

		0.004448		0.004154		0.003217

		0.002194		0.00211		0.001838

		0.04574		0.1655		2.318

		0.02598		0.02582		0.09982

		0.02301		2.09		5.722

		0.008347		19.16		21.01

		0.08694		0.953		3.525

		0.06669		0.575		2.539

		0.04426		0.09176		0.7984

		0.02429		0.02167		0.01916

		0.01126		0.01048		0.009426

		0.01137		0.01109		0.2392

		0.003848		0.003708		0.003275

		0.004876		0.004778		0.004558

		0.01115		0.01107		0.3941

		0.007191		0.007123		0.006839

		0.03096		0.2045		2.499

		0.01866		0.01833		0.1579

		0.009612		0.009494		0.008632

		0.01771		0.01766		0.1959

		0.01256		0.01253		0.01275

		0.003831		0.0038		0.003627

		0.00227		0.002244		0.002164

		0.003402		0.003379		0.003328

		0.00122		0.0012		0.00116

		0.001488		0.001471		0.004432

		0.0266		0.04672		1.242

		0.01333		0.01328		0.01234

		0.01744		0.01769		0.5709

		0.00681		1.914		3.166

		0.03892		5.535		12.28

		0.07867		0.05774		0.7052

		0.03697		0.03404		0.4685

		0.01587		0.0143		0.01932

		0.00375		0.003279		0.002503

		0.0006731		0.000506		0.0002617

		0.0004237		0.0003282		0.0002428

		0.007953		0.007873		0.008079

		0.0273		0.09891		1.613

		0.03483		0.4953		2.331

		0.03943		0.0394		0.03959

		0.01267		0.012		0.009093

		0.01627		0.02791		1.179

		0.02054		0.02044		0.1134

		0.02112		0.02106		0.2164

		0.005254		0.005222		0.004778

		0.0007654		0.0007463		0.0006307

		0		0		0

		0.0007958		0.0007913		0.000783
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CN2= 0.0

CN2= +0.6

Days

Discharge (m3/s)



Sheet1

				1

		1		5.06E-02		8.68E-01		2.16E+00

		2		3.82E-02		9.91E+00		1.34E+01

		3		5.63E-02		3.37E-01		1.24E+00

		4		8.67E-02		2.82E+00		5.73E+00

		5		4.36E-02		6.33E-02		1.17E-01

		6		1.31E-02		1.06E-02		8.83E-03

		7		4.59E-03		3.82E-03		3.18E-03

		8		1.40E-03		1.08E-03		7.48E-04

		9		6.63E-04		4.76E-04		2.39E-04

		10		7.30E-03		7.15E-03		6.96E-03

		11		1.39E-02		1.37E-02		2.68E-02

		12		1.52E-02		4.43E-02		5.59E-01

		13		8.55E-03		2.35E+00		8.86E-01

		14		9.17E-03		7.19E-02		1.20E+00

		15		9.46E-02		2.22E+00		5.94E+00

		16		1.45E-01		3.09E+00		7.16E+00

		17		6.91E-02		5.53E-01		1.76E+00

		18		2.51E-02		2.08E-02		1.52E-02

		19		6.94E-03		5.82E-03		4.28E-03

		20		2.29E-03		1.99E-03		1.49E-03

		21		1.19E-03		1.10E-03		8.59E-04

		22		1.19E-02		1.18E-02		1.31E-02

		23		1.31E-02		1.30E-02		1.29E-02

		24		8.41E-02		2.63E+00		6.78E+00

		25		2.15E-01		8.99E+00		1.17E+01

		26		4.47E-02		7.57E+00		9.76E+00

		27		1.79E-01		4.62E-01		5.31E-01

		28		4.78E-02		1.88E+00		4.24E+00

		29		5.34E-02		4.23E-01		1.24E+00

		30		3.00E-02		2.70E-02		1.06E-01

		31		9.31E-03		8.52E-03		7.61E-03

		32		3.64E-03		3.42E-03		3.01E-03

		33		2.44E-03		2.35E-03		2.10E-03

		34		1.72E-03		1.67E-03		1.47E-03

		35		6.90E-03		6.86E-03		6.69E-03

		36		2.71E-02		2.90E-01		1.54E+00

		37		1.04E-02		3.41E-01		1.64E+00

		38		1.10E-02		2.82E+00		5.16E+00

		39		7.91E-02		2.29E+00		5.48E+00

		40		5.27E-02		4.31E-01		1.67E+00

		41		6.79E-02		7.39E-01		2.11E+00

		42		4.28E-02		1.40E-01		6.81E-01

		43		1.22E-02		1.15E-02		9.84E-03

		44		4.65E-03		4.46E-03		3.95E-03

		45		2.73E-03		2.66E-03		2.45E-03

		46		3.76E-03		3.73E-03		1.31E-01

		47		1.12E-01		3.47E+00		9.38E+00

		48		5.72E-01		1.02E+00		2.20E+00

		49		8.74E-01		2.07E+00		5.05E+00

		50		3.94E-01		1.84E+00		3.25E+00

		51		6.17E-02		1.24E+00		4.97E+00

		52		5.39E-02		6.19E-02		1.07E+00

		53		3.85E-02		6.85E-02		6.43E-01

		54		1.29E-02		1.22E-02		9.53E-03

		55		3.88E-03		3.66E-03		2.85E-03

		56		1.51E-03		1.42E-03		1.09E-03

		57		1.17E-03		1.12E-03		9.23E-04

		58		8.87E-03		8.83E-03		6.11E-02

		59		9.67E-02		3.63E+00		1.18E+01

		60		4.53E-02		3.80E-02		2.26E-02

		61		2.50E-02		1.39E-01		8.50E-01

		62		2.10E-02		5.35E-02		5.71E-01

		63		1.54E-02		1.50E-02		8.72E-02

		64		3.24E-02		7.12E-01		3.27E+00

		65		4.03E-02		3.83E-02		2.05E-01

		66		1.36E-02		1.29E-02		1.13E-02

		67		5.42E-03		5.23E-03		4.75E-03

		68		1.17E-03		1.11E-03		9.22E-04

		69		3.15E-03		3.12E-03		8.90E-03

		70		6.14E-03		6.12E-03		6.00E-03

		71		2.23E-03		2.21E-03		2.14E-03

		72		1.38E-03		1.36E-03		1.30E-03

		73		1.57E-02		1.57E-02		2.03E-01

		74		7.35E-03		4.83E-01		1.22E+00

		75		5.27E-02		4.64E-01		3.09E+00

		76		6.65E-02		6.64E-01		3.62E+00

		77		4.40E-02		2.37E-01		1.23E+00

		78		1.55E-02		1.47E-02		1.12E-02

		79		3.58E-03		3.38E-03		2.50E-03

		80		5.44E-04		4.94E-04		2.90E-04

		81		2.28E-03		2.27E-03		8.83E-03

		82		1.16E-02		1.16E-02		1.09E-01

		83		1.94E-02		1.94E-02		3.50E-01

		84		1.50E-02		1.50E-02		6.31E-02

		85		1.19E-02		1.19E-02		1.19E-01

		86		1.04E-02		8.38E+00		1.26E+01

		87		2.72E-02		6.63E-02		1.06E+00

		88		1.46E-02		1.14E-02		1.88E-01

		89		2.78E-02		3.39E-01		3.46E+00

		90		3.42E-02		3.33E-02		3.60E-01

		91		4.23E-02		1.25E+00		5.24E+00

		92		1.24E-02		1.13E-02		7.66E-03

		93		4.45E-03		4.15E-03		3.22E-03

		94		2.19E-03		2.11E-03		1.84E-03

		95		4.57E-02		1.66E-01		2.32E+00

		96		2.60E-02		2.58E-02		9.98E-02

		97		2.30E-02		2.09E+00		5.72E+00

		98		8.35E-03		1.92E+01		2.10E+01

		99		8.69E-02		9.53E-01		3.53E+00

		100		6.67E-02		5.75E-01		2.54E+00

		101		4.43E-02		9.18E-02		7.98E-01

		102		2.43E-02		2.17E-02		1.92E-02

		103		1.13E-02		1.05E-02		9.43E-03

		104		1.14E-02		1.11E-02		2.39E-01

		105		3.85E-03		3.71E-03		3.28E-03

		106		4.88E-03		4.78E-03		4.56E-03

		107		1.12E-02		1.11E-02		3.94E-01

		108		7.19E-03		7.12E-03		6.84E-03

		109		3.10E-02		2.05E-01		2.50E+00

		110		1.87E-02		1.83E-02		1.58E-01

		111		9.61E-03		9.49E-03		8.63E-03

		112		1.77E-02		1.77E-02		1.96E-01

		113		1.26E-02		1.25E-02		1.28E-02

		114		3.83E-03		3.80E-03		3.63E-03

		115		2.27E-03		2.24E-03		2.16E-03

		116		3.40E-03		3.38E-03		3.33E-03

		117		1.22E-03		1.20E-03		1.16E-03

		118		1.49E-03		1.47E-03		4.43E-03

		119		2.66E-02		4.67E-02		1.24E+00

		120		1.33E-02		1.33E-02		1.23E-02

		121		1.74E-02		1.77E-02		5.71E-01

		122		6.81E-03		1.91E+00		3.17E+00

		123		3.89E-02		5.54E+00		1.23E+01

		124		7.87E-02		5.77E-02		7.05E-01

		125		3.70E-02		3.40E-02		4.69E-01

		126		1.59E-02		1.43E-02		1.93E-02

		127		3.75E-03		3.28E-03		2.50E-03

		128		6.73E-04		5.06E-04		2.62E-04

		129		4.24E-04		3.28E-04		2.43E-04

		130		7.95E-03		7.87E-03		8.08E-03

		131		2.73E-02		9.89E-02		1.61E+00

		132		3.48E-02		4.95E-01		2.33E+00

		133		3.94E-02		3.94E-02		3.96E-02

		134		1.27E-02		1.20E-02		9.09E-03

		135		1.63E-02		2.79E-02		1.18E+00

		136		2.05E-02		2.04E-02		1.13E-01

		137		2.11E-02		2.11E-02		2.16E-01

		138		5.25E-03		5.22E-03		4.78E-03

		139		7.65E-04		7.46E-04		6.31E-04

		140		0.00E+00		0.00E+00		0.00E+00

		141		7.96E-04		7.91E-04		7.83E-04
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• Local (one-at-a-time) sensitivity analysis

4. Sensitivity analysis  -  one-at-a-time
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- Global sensitivity analysis

4. Sensitivity analysis  -  global

Where b’s are parameters

• A t-test is then used to identify the relative significance of each parameter bi

• This gives relative sensitivities based on linear approximations and, hence, 
only provides partial information about the sensitivity of the objective 
function to model parameters

• In this analysis, the larger, in absolute value, the value of the t-stat, and the 
smaller the p-value, the more sensitive the parameter
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1- Model building

2- Calibration and uncertainty analysis

3- Validation

4- Sensitivity analysis

……….Post calibration analysis………

5- Model application (climate/landuse change analysis, BMPs, etc.)

6- Risk analysis

Modeling steps
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5. Climate / Landuse change (www.2w2e.com)





GlobeCover 

Abbaspour, K.C., et al. Global soil, landuse, evapotranspiration, historical and future weather databases for SWAT 
Applications. Sci Data 6, 263 (2019). https://doi.org/10.1038/s41597-019-0282-4 

https://doi.org/10.1038/s41597-019-0282-4
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5. Climate/landuse change analysis

A toolkit for climate change analysis and pattern recognition for extreme weather 
conditions – Case study: California-Baja California Peninsula

Saeid Ashraf Vaghefi, Nazanin Abbaspour, Bahareh Kamali, Karim C. Abbaspour
Environmental Modelling & Software, 217;96:181-198
https://doi.org/10.1016/j.envsoft.2017.06.033 

Water Resources of the Black Sea Catchment under Future Climate and Landuse 
Change Projections

Elham Rouholahnejad, Karim C. Abbaspour, Anthony Lehmann
Water 2017, 9(8), 598; https://doi.org/10.3390/w9080598 

Spatiotemporal Modelling of Water Balance Components in Response to Climate and 
Landuse Changes in a Heterogeneous Mountainous Catchment

Tayebzadeh Moghadam, N., Abbaspour, K.C., Malekmohammadi, B. et al. Water Resour Manage 35, 793–810 
(2021). https://doi.org/10.1007/s11269-020-02735-w 

https://doi.org/10.1016/j.envsoft.2017.06.033
https://doi.org/10.3390/w9080598
https://doi.org/10.1007/s11269-020-02735-w
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5. Climate/landuse change analysis

Assessing the impact of climate change on water resources in Iran

Karim C. Abbaspour, Monireh Faramarzi, Samaneh Seyed Ghasemi, Hong Yang
Water Resources Research, 2009;45(10).
 https://doi.org/10.1029/2008WR007615 

Analyses of the impact of climate change on water resources components, drought 
and wheat yield in semiarid regions: Karkheh River Basin in Iran

S. Ashraf Vaghefi, S. J. Mousavi, K. C. Abbaspour, R. Srinivasan, H. Yang
Water 2017, 9(8), 598; https://doi.org/10.1002/hyp.9747 

Optimal water allocation of the Zayandeh-Roud Reservoir in Iran based on inflow 
projection under climate change scenarios

Fatemeh Saedi; Azadeh Ahmadi; Karim C. Abbaspour. Journal of Water and Climate Change (2021) 12 (5): 
2068–2081. https://doi.org/10.2166/wcc.2021.219 

https://doi.org/10.1029/2008WR007615
https://doi.org/10.1002/hyp.9747
https://doi.org/10.2166/wcc.2021.219
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A Guideline for Successful Calibration and Uncertainty Analysis for Soil and Water Assessment: A 
Review of Papers from the 2016 International SWAT Conference

Karim C. Abbaspour, Saeid Ashraf Vaghefi, Raghvan Srinivasan. Water 2018, 10(1), 6; 
https://doi.org/10.3390/w10010006 

Risk = Pr (F) . Cost (F)

6. Risk analysis  - Decision-making under uncertainty

Pr(F) = Probability of a threshold being exceeded in a system

Cost(F) = cost of clean up, or increase or a decrease in uncertainty 

https://doi.org/10.3390/w10010006


2w2e Consulting, GmbH, Duebendorf, Switzerland

6. Risk analysis



7. Compare two distributions (Zscore) 
https://www.youtube.com/watch?v=X6A90J1M_cQ   

8. Decision making under uncertainty 
https://www.youtube.com/watch?v=eMCzhWUra8M  

9(1). Risk analysis under uncertainty (Terrasing and soil loss)
https://www.youtube.com/watch?v=iKWI2f4Y7I8   

9(2). Risk analysis under uncertainty (Terrasing and soil loss) 
https://www.youtube.com/watch?v=-E7wZfXuknM  

Design Filter Strip under uncertainty
https://www.youtube.com/watch?v=WJN4LhXBAfU&t=374s 

6. Risk analysis  - Decision-making under uncertainty

https://www.youtube.com/watch?v=X6A90J1M_cQ
https://www.youtube.com/watch?v=eMCzhWUra8M
https://www.youtube.com/watch?v=iKWI2f4Y7I8
https://www.youtube.com/watch?v=-E7wZfXuknM
https://www.youtube.com/watch?v=WJN4LhXBAfU&t=374s
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• Parameterization (regionalization of parameters)  
   (most important, difficult, and neglected aspect of calibration)
• Objective function definition
   (most surprising aspect of calibration)
• Optimization algorithm
   (most confusing aspect of calibration)
• Non-uniqueness (Uncertainty)
   (most difficult part to quantify and communicate)
• Parameter conditionality
   (most disappointing aspect of calibration)
• Time constraint
   (makes some projects impossible to build and run)
………………………………………………………………………………………………………..
• Position of observed outlets 
  (causes the biggest headache in calibration)

Issues w.r.t. calibration of distributed watershed models
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X__<parname>.<ext>__<hydrogrp>__<soltext>__<landuse>__<subbs
n>__<slope>

Where x=            
   
v__ means the existing parameter value is replaced by a given value, 

a__ means the given value is added to the existing parameter value, and

r__ means the existing parameter value is multiplied by (1+the given 
value);

Parameterization
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Parameter identifiers Description
r__SOL_K(1).sol K of Layer 1 of all HRUs
r__SOL_K(1-3).sol K of Layer 1,2,3 of all HRUs
r__SOL_K().sol K of All layers and all HRUs

r__SOL_K(1).sol____FSL K of layer 1 of HRUs with soil texture FSL
r__SOL_K(1).sol____FSL__PAST K of layer 1 of HRUs with soil texture FSL 

and landuse PAST
r__SOL_K(1).sol____FSL__PAST__1-3 K of layer 1 of subbasin 1,2, and 3 with 

HRUs containing landuse PAST
v__SOL_K(1).sol____FSL__PAST____0-
10

K of layer 1 for HRUs with slope 0-10

Soil parameters

Parameterization
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Parameter identifiers Description
v__HEAT_UNITS{rotation no,operation 
no}

Management parameters that are subject to 
operation/rotation must have both specified

v__CNOP{[],1}.mgt change an operation's parameters in all 
rotations
[] means every rotation that has the specified 
operation.

v__CNOP{2,1,plant_id=33}.mgt
v__CNOP{[],1,plant_id=33}.mgt

Operation filters could be applied as shown
The changes are applied to crop 33 only

v__CNOP{[],1,plant_id=33}.000010001.m
gt

To modify just one file, it could be given as 
shown

Management parameters

Parameterization
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Parameter identifiers Description

V__T_OPT{30}.CROP.DAT Parameter T_OPT for crop number 
30 in the crop.dat file

v__PLTNFR(1){3}.CROP.DAT Nitrogen uptake parameter #1 for 
crop number 3 in crop.dat file

Crop parameters

Parameterization
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Parameter identifiers Description
v__precipitation(1){1977300}.pcp1.pcp (1) means column number 1 in the pcp file

{1977300} specifies year and day
v__precipitation(1-3){1977300}.pcp1.pcp (1-3) means column 1, 2, and3

{1977300} specifies year and day
v__precipitation( ){1977300,1977301}.pcp ( ) means all columns (all stations)

{1977300,1977301} means 1977 days 300 
and 301

v__precipitation( ){1977001-
1977361,1978001-1978365,1979003}.pcp

( ) means all columns 
from day 1 to day 361 of 1977, and from day 
1 to day 365 of 1978, and day 3 of 1979

Rainfall parameters

Parameterization
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r__HRU_SLP.hru ________14,18,19,20           0      0.3
r__OV_N.hru ________14,18,19,20                 0    -0.5
r__SLSUBBSN ________14,18,19,20            -0.5   -0.2    
r__CN2.mgt________14,18,19,20                -0.3    -0.1
r__SOL_BD().sol________ 14,18,19,20        -0.2    0.01
r__SOL_AWC().sol________ 14,18,19,20      0.1    0.3

r__CN2.mgt________1                       0.0     0.2
r__SOL_BD().sol________ 1      0.0     0.3
r__SOL_AWC().sol________ 1          -0.5    -0.3

r__CN2.mgt________2-17                   -0.25     0.0
r__SOL_BD().sol________ 2-17          -0.02     0.01
r__SOL_AWC().sol________ 2-17       -0.5      -0.3

Parameterization
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• Parameterization (regionalization of parameters)  
   (most important, difficult, and neglected aspect of calibration)
• Objective function definition
   (most surprising aspect of calibration)
• Optimization algorithm
   (most confusing aspect of calibration)
• Non-uniqueness (Uncertainty)
   (most difficult part to quantify and communicate)
• Parameter conditionality
   (most disappointing aspect of calibration)
• Time constraint
   (makes some projects impossible to build and run)
………………………………………………………………………………………………………..
• Position of observed outlets 
  (causes the biggest headache in calibration)

Issues w.r.t. calibration of distributed watershed models
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Different objective functions produce different calibration results

Objective function



2w2e Consulting, GmbH, Duebendorf, Switzerland

Objective function
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Objective function
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Calibration is subjective  -  objective function
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		2		2.1889		2.2595		1.2093

		2.006		2.5951		2.7864		1.5675

		2		2.9804		2.9928		1.7839

		2.998		2.7087		2.9405		1.6078

		2.628		2.4207		2.8662		1.3662

		2.915		2.3539		2.8527		1.2893

		4.334		12.31		9.603		9.684

		2.322		7.059		6.802		5.586

		2.157		4.684		4.763		4.161
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		2		2.6099		2.6046		1.5854

		2		2.4055		2.4475		1.405

		2		2.3987		2.4736		1.3497

		2		2.6596		2.6673		1.4835

		2.002		3.213		3.124		1.924

		2.041		3.495		3.397		2.126

		2.35		3.633		3.759		2.295

		2.573		3.591		3.84		2.909

		3.01		8.968		7.175		6.185
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		3.646		9.506		8.585		7.877
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		2		2.3631		2.359		1.5471

		2		2.3309		2.3596		1.4518

		2		2.5212		2.5595		1.5769

		2.252		4.084		3.729		2.753

		2.81		3.663		3.569		2.435

		2.9		3.002		3.179		2.002
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		2.02		3.643		3.404		3.006

		2.002		2.6715		2.5432		1.8621

		2		2.3901		2.3563		1.5313

		2		2.37		2.4284		1.4866

		3.005		2.9814		3.311		1.9398

		2.498		6.19		5.827		4.707

		2.554		4.385		4.047		3.071

		2.632		4.142		4.217		3.093

		3.114		4.52		5.024		3.41

		4.174		12.88		10.845		9.833
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		2		2.4368		2.3974		1.5626

		2		2.2686		2.315		1.3853

		2		2.3098		2.3895		1.359

		2.021		2.5643		2.6989		1.5858

		2.974		6.931		5.74		4.078

		2.677		3.886		3.879		2.557

		2.679		3.244		3.304		2.147

		2.978		3.951		4.358		3.033

		4.778		11.043		15.54		8.942

		26.557		38.24		33.24		39.83
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q_12

						1

		9		2		2.19E+00		2.26E+00		1.21E+00		7.09E-01

		10		2.006		2.60E+00		2.79E+00		1.57E+00		1.07E+00

		11		2		2.98E+00		2.99E+00		1.78E+00		1.28E+00

		12		2.998		2.71E+00		2.94E+00		1.61E+00		1.11E+00

		13		2.628		2.42E+00		2.87E+00		1.37E+00		8.66E-01

		14		2.915		2.35E+00		2.85E+00		1.29E+00		7.89E-01

		15		4.334		1.23E+01		9.60E+00		9.68E+00		9.18E+00

		16		2.322		7.06E+00		6.80E+00		5.59E+00		5.09E+00

		17		2.157		4.68E+00		4.76E+00		4.16E+00		3.66E+00

		18		2.019		3.01E+00		3.01E+00		2.18E+00		1.68E+00

		19		2		2.61E+00		2.60E+00		1.59E+00		1.09E+00

		20		2		2.41E+00		2.45E+00		1.41E+00		9.05E-01

		21		2		2.40E+00		2.47E+00		1.35E+00		8.50E-01

		22		2		2.66E+00		2.67E+00		1.48E+00		9.84E-01

		23		2.002		3.21E+00		3.12E+00		1.92E+00		1.42E+00

		24		2.041		3.50E+00		3.40E+00		2.13E+00		1.63E+00

		25		2.35		3.63E+00		3.76E+00		2.30E+00		1.80E+00

		26		2.573		3.59E+00		3.84E+00		2.91E+00		2.41E+00

		27		3.01		8.97E+00		7.18E+00		6.19E+00		5.69E+00

		28		13.557		2.18E+01		2.10E+01		2.06E+01		2.01E+01

		29		3.646		9.51E+00		8.59E+00		7.88E+00		7.38E+00

		30		2		3.08E+00		2.82E+00		2.54E+00		2.04E+00

		31		2		2.59E+00		2.50E+00		1.90E+00		1.40E+00

		32		2		2.36E+00		2.36E+00		1.55E+00		1.05E+00

		33		2		2.33E+00		2.36E+00		1.45E+00		9.52E-01

		34		2		2.52E+00		2.56E+00		1.58E+00		1.08E+00

		35		2.252		4.08E+00		3.73E+00		2.75E+00		2.25E+00

		36		2.81		3.66E+00		3.57E+00		2.44E+00		1.94E+00

		37		2.9		3.00E+00		3.18E+00		2.00E+00		1.50E+00

		38		2.895		2.82E+00		2.99E+00		1.73E+00		1.23E+00

		39		13.473		1.98E+01		2.37E+01		1.70E+01		1.65E+01

		40		38.24		2.76E+01		2.25E+01		3.02E+01		3.80E+01

		41		7.689		7.46E+00		7.96E+00		6.80E+00		6.30E+00

		42		2.02		3.64E+00		3.40E+00		3.01E+00		2.51E+00

		43		2.002		2.67E+00		2.54E+00		1.86E+00		1.36E+00

		44		2		2.39E+00		2.36E+00		1.53E+00		1.03E+00

		45		2		2.37E+00		2.43E+00		1.49E+00		9.87E-01

		46		3.005		2.98E+00		3.31E+00		1.94E+00		1.44E+00

		47		2.498		6.19E+00		5.83E+00		4.71E+00		4.21E+00

		48		2.554		4.39E+00		4.05E+00		3.07E+00		2.57E+00

		49		2.632		4.14E+00		4.22E+00		3.09E+00		2.59E+00

		50		3.114		4.52E+00		5.02E+00		3.41E+00		2.91E+00

		51		4.174		1.29E+01		1.08E+01		9.83E+00		9.33E+00

		52		14.41		1.88E+01		1.74E+01		1.85E+01		1.80E+01

		53		12.181		1.35E+01		1.24E+01		1.17E+01		1.12E+01

		54		2.137		3.94E+00		3.35E+00		2.57E+00		2.07E+00

		55		2		2.98E+00		2.85E+00		1.92E+00		1.42E+00

		56		2		2.39E+00		2.38E+00		1.46E+00		9.55E-01

		57		2		2.34E+00		2.41E+00		1.40E+00		9.03E-01

		58		2		2.54E+00		2.65E+00		1.54E+00		1.04E+00

		59		2.227		3.46E+00		3.34E+00		2.16E+00		1.66E+00

		60		2.435		3.55E+00		3.72E+00		2.25E+00		1.75E+00

		61		2.313		3.03E+00		3.17E+00		1.94E+00		1.44E+00

		62		2.429		2.83E+00		2.88E+00		1.75E+00		1.25E+00

		63		18.474		1.81E+01		1.67E+01		1.46E+01		1.41E+01

		64		12.363		1.11E+01		9.76E+00		9.12E+00		8.62E+00

		65		2.713		6.41E+00		5.15E+00		4.90E+00		4.40E+00

		66		2		3.28E+00		2.99E+00		2.50E+00		2.00E+00

		67		2		2.57E+00		2.47E+00		1.73E+00		1.23E+00

		68		2		2.47E+00		2.44E+00		1.57E+00		1.07E+00

		69		2		2.47E+00		2.50E+00		1.48E+00		9.85E-01

		70		2		2.65E+00		2.73E+00		1.60E+00		1.10E+00

		71		2		3.17E+00		3.23E+00		2.01E+00		1.51E+00

		72		2.694		3.31E+00		3.41E+00		2.14E+00		1.64E+00

		73		2.951		3.24E+00		3.34E+00		2.21E+00		1.71E+00

		74		6.99		5.47E+00		5.76E+00		4.36E+00		3.86E+00

		75		5.402		1.47E+01		1.19E+01		1.11E+01		1.06E+01

		76		6.13		9.26E+00		8.72E+00		6.89E+00		6.39E+00

		77		2.715		4.67E+00		4.48E+00		3.45E+00		2.95E+00

		78		2		2.97E+00		2.78E+00		2.07E+00		1.57E+00

		79		2		2.44E+00		2.40E+00		1.56E+00		1.06E+00

		80		2		2.27E+00		2.32E+00		1.39E+00		8.85E-01

		81		2		2.31E+00		2.39E+00		1.36E+00		8.59E-01

		82		2.021		2.56E+00		2.70E+00		1.59E+00		1.09E+00

		83		2.974		6.93E+00		5.74E+00		4.08E+00		3.58E+00

		84		2.677		3.89E+00		3.88E+00		2.56E+00		2.06E+00

		85		2.679		3.24E+00		3.30E+00		2.15E+00		1.65E+00

		86		2.978		3.95E+00		4.36E+00		3.03E+00		2.53E+00

		87		4.778		1.10E+01		1.55E+01		8.94E+00		8.44E+00

		88		26.557		3.82E+01		3.32E+01		3.98E+01		2.70E+01

		89		16.398		1.77E+01		1.63E+01		1.55E+01		1.50E+01

		90		3.215		5.32E+00		4.97E+00		4.45E+00		3.95E+00

		91		2		3.94E+00		3.92E+00		3.11E+00		2.61E+00

		92		2		3.42E+00		3.44E+00		2.46E+00		1.96E+00

		93		2		2.79E+00		2.64E+00		1.81E+00		1.31E+00

		94		2		2.64E+00		2.75E+00		1.73E+00		1.23E+00

		95		2.593		3.00E+00		3.13E+00		2.07E+00		1.57E+00

		96		3.862		3.64E+00		3.72E+00		2.48E+00		1.98E+00

		97		3.016		3.31E+00		3.36E+00		2.24E+00		1.74E+00

		98		3.034		3.69E+00		4.31E+00		2.85E+00		2.35E+00

		99		3.764		9.10E+00		7.87E+00		6.18E+00		5.68E+00

		100		3.404		4.83E+00		4.66E+00		3.36E+00		2.86E+00

		101		2		3.49E+00		3.24E+00		2.49E+00		1.99E+00

		102		2		2.83E+00		2.75E+00		1.85E+00		1.35E+00

		103		2		2.56E+00		2.53E+00		1.57E+00		1.07E+00

		104		2		2.40E+00		2.44E+00		1.44E+00		9.37E-01

		105		2		2.41E+00		2.45E+00		1.41E+00		9.08E-01

		9		2		2.26E+00		2		1.21E+00		2.08E-01

		10		2		2.79E+00		2		1.58E+00		5.84E-01

		11		2		2.99E+00		2		2.28E+00		1.28E+00

		12		2		2.94E+00		2		2.26E+00		1.26E+00

		13		2		2.87E+00		2		2.09E+00		1.09E+00

		14		2		2.85E+00		2		1.98E+00		9.75E-01

		15		2		9.60E+00		2		1.05E+01		9.48E+00

		16		2		6.80E+00		2		6.44E+00		5.44E+00

		17		2		4.76E+00		2		4.39E+00		3.39E+00

		18		2		3.01E+00		2		2.68E+00		1.68E+00

		19		2		2.60E+00		2		2		1.00E+00

		20		2		2.45E+00		2		1.19E+00		1.89E-01

		21		2		2.47E+00		2		1.60E+00		5.95E-01

		22		2		2.67E+00		2		1.98E+00		9.80E-01

		23		2		3.12E+00		2		1.71E+00		7.09E-01

		24		2		3.40E+00		2		1.42E+00		4.21E-01

		25		2		3.76E+00		2		1.35E+00		3.54E-01

		26		2		3.84E+00		2		1.13E+01		1.03E+01

		27		2		7.18E+00		2		6.06E+00		5.06E+00

		28		2		2.10E+01		2		3.68E+00		2.68E+00

		29		2		8.59E+00		2		2.01E+00		1.01E+00

		30		2		2.82E+00		2		1.61E+00		6.10E-01

		31		2		2.50E+00		2		1.41E+00		4.06E-01

		32		2		2.36E+00		2		1.40E+00		3.99E-01

		33		2		2.36E+00		2		1.66E+00		6.60E-01

		34		2		2.56E+00		2		2.21E+00		1.21E+00

		35		2		3.73E+00		2		2.50E+00		1.50E+00

		36		2		3.57E+00		2		2.63E+00		1.63E+00

		37		2		3.18E+00		2		2.59E+00		1.59E+00

		38		2		2.99E+00		2		7.97E+00		6.97E+00

		39		2		2.37E+01		2		2.08E+01		1.98E+01

		40		2		2.25E+01		2		8.51E+00		7.51E+00

		41		2		7.96E+00		2		2.08E+00		1.08E+00

		42		2		3.40E+00		2		1.59E+00		5.89E-01

		43		2		2.54E+00		2		1.36E+00		3.63E-01

		44		2		2.36E+00		2		1.33E+00		3.31E-01

		45		2		2.43E+00		2		1.52E+00		5.21E-01

		46		2		3.31E+00		2		3.08E+00		2.08E+00

		47		2		5.83E+00		2		2.66E+00		1.66E+00

		48		2		4.05E+00		2		2.00E+00		1.00E+00

		49		2		4.22E+00		2		1.82E+00		8.16E-01

		50		2		5.02E+00		2		1.88E+01		1.78E+01

		51		2		1.08E+01		2		2.66E+01		2.56E+01

		52		2		1.74E+01		2		6.46E+00		5.46E+00

		53		2		1.24E+01		2		2.64E+00		1.64E+00

		54		2		3.35E+00		2		1.67E+00		6.72E-01

		55		2		2.85E+00		2		1.39E+00		3.90E-01

		56		2		2.38E+00		2		1.37E+00		3.70E-01

		57		2		2.41E+00		2		1.98E+00		9.81E-01

		58		2		2.65E+00		2		5.19E+00		4.19E+00

		59		2		3.34E+00		2		3.39E+00		2.39E+00

		60		2		3.72E+00		2		3.14E+00		2.14E+00

		61		2		3.17E+00		2		3.52E+00		2.52E+00

		62		2		2.88E+00		2		1.19E+01		1.09E+01

		63		2		1.67E+01		2		1.78E+01		1.68E+01

		64		2		9.76E+00		2		1.25E+01		1.15E+01

		65		2		5.15E+00		2		2.94E+00		1.94E+00

		66		2		2.99E+00		2		1.98E+00		9.75E-01

		67		2		2.47E+00		2		1.39E+00		3.86E-01

		68		2		2.44E+00		2		1.34E+00		3.42E-01

		69		2		2.50E+00		2		1.54E+00		5.37E-01

		70		2		2.73E+00		2		2.46E+00		1.46E+00

		71		2		3.23E+00		2		2.55E+00		1.55E+00

		72		2		3.41E+00		2		2.03E+00		1.03E+00

		73		2		3.34E+00		2		1.83E+00		8.27E-01

		74		2		5.76E+00		2		1.71E+01		1.61E+01

		75		2		1.19E+01		2		1.01E+01		9.14E+00

		76		2		8.72E+00		2		5.41E+00		4.41E+00

		77		2		4.48E+00		2		2.28E+00		1.28E+00

		78		2		2.78E+00		2		1.57E+00		5.72E-01

		79		2		2.40E+00		2		1.47E+00		4.73E-01

		80		2		2.32E+00		2		1.47E+00		4.69E-01

		81		2		2.39E+00		2		1.65E+00		6.45E-01

		82		2		2.70E+00		2		2.17E+00		1.17E+00

		83		2		5.74E+00		2		2.31E+00		1.31E+00

		84		2		3.88E+00		2		2.24E+00		1.24E+00

		85		2		3.30E+00		2		4.47E+00		3.47E+00

		86		2		4.36E+00		2		1.37E+01		1.27E+01

		87		2		1.55E+01		2		8.26E+00		7.26E+00

		88		2		3.32E+01		2		3.67E+00		2.67E+00

		89		2		1.63E+01		2		1.97E+00		9.73E-01

		90		2		4.97E+00		2		1.44E+00		4.37E-01

		91		2		3.92E+00		2		1.27E+00		2.69E-01

		92		2		3.44E+00		2		1.31E+00		3.10E-01

		93		2		2.64E+00		2		1.56E+00		5.64E-01

		94		2		2.75E+00		2		5.93E+00		4.93E+00

		95		2		3.13E+00		2		2.89E+00		1.89E+00

		96		2		3.72E+00		2		2.24E+00		1.24E+00

		97		2		3.36E+00		2		2.95E+00		1.95E+00

		98		2		4.31E+00		2		1.00E+01		9.04E+00

		99		2		7.87E+00		2		3.72E+01		3.62E+01

		100		2		4.66E+00		2		1.67E+01		1.57E+01

		101		2		3.24E+00		2		4.32E+00		3.32E+00

		102		2		2.75E+00		2		2.94E+00		1.94E+00

		103		2		2.53E+00		2		2.42E+00		1.42E+00

		104		2		2.44E+00		2		1.79E+00		7.95E-01

		105		2		2.45E+00		2		1.64E+00		6.42E-01

				2		5		2		2.00E+00		9.99E-01

		9		2		2.19E+00		2		2.64E+00		1.64E+00

		10		2		2.63E+00		2		2.31E+00		1.31E+00

		11		2		2.74E+00		2		2.69E+00		1.69E+00

		12		2		2.60E+00		2		8.10E+00		7.10E+00

		13		2		2.43E+00		2		3.83E+00		2.83E+00

		14		2		2.44E+00		2		2.49E+00		1.49E+00

		15		2		1.80E+01		2		1.83E+00		8.31E-01

		16		2		6.77E+00		2		1.56E+00		5.60E-01

		17		2		4.49E+00		2		1.40E+00		3.99E-01

		18		2		2.62E+00		2		1.41E+00		4.10E-01

		19				2.56E-01

		20				2.21E-01

		21				2.78E-01

		22				3.68E-01

		23				7.04E-01

		24				1.07E+00

		25				1.46E+00

		26				2.15E+00

		27				5.89E+00

		28				2.34E+01

		29				6.75E+00

		30				5.57E-01

		31				3.55E-01

		32				2.72E-01

		33				2.83E-01

		34				4.69E-01

		35				1.86E+00

		36				1.58E+00

		37				1.02E+00

		38				8.27E-01

		39				3.01E+01

		40				2.55E+01

		41				9.41E+00

		42				2.58E+00

		43				8.77E-01

		44				2.90E-01

		45				3.24E-01

		46				1.47E+00

		47				3.96E+00

		48				1.87E+00

		49				1.96E+00

		50				4.18E+00

		51				1.14E+01

		52				2.07E+01

		53				1.55E+01

		54				2.22E+00

		55				9.62E-01

		56				3.20E-01

		57				3.02E-01

		58				4.70E-01

		59				1.35E+00

		60				1.25E+00

		61				7.61E-01

		62				6.30E-01

		63				2.11E+01

		64				9.86E+00

		65				3.19E+00

		66				8.12E-01

		67				3.53E-01

		68				3.76E-01

		69				3.61E-01

		70				4.96E-01

		71				9.23E-01

		72				1.07E+00

		73				9.89E-01

		74				5.00E+00

		75				1.22E+01

		76				8.68E+00

		77				1.79E+00

		78				5.77E-01

		79				3.46E-01

		80				2.57E-01

		81				2.79E-01

		82				5.41E-01

		83				4.38E+00

		84				1.26E+00

		85				8.72E-01

		86				2.00E+00

		87				1.76E+01

		88				4.31E+01

		89				1.68E+01

		90				2.80E+00

		91				1.19E+00

		92				4.57E-01

		93				3.71E-01

		94				5.21E-01

		95				8.35E-01

		96				1.21E+00

		97				9.38E-01

		98				2.08E+00

		99				7.59E+00

		100				2.66E+00

		101				1.04E+00

		102				5.51E-01

		103				4.21E-01

		104				3.45E-01

		105				3.31E-01

						4

		9				2.09E-01

		10				5.68E-01

		11				7.84E-01

		12				6.08E-01

		13				3.66E-01

		14				2.89E-01

		15				8.68E+00

		16				4.59E+00

		17				3.16E+00

		18				1.18E+00

		19				5.85E-01

		20				4.05E-01

		21				3.50E-01

		22				4.84E-01

		23				9.24E-01

		24				1.13E+00

		25				1.30E+00

		26				1.91E+00

		27				5.19E+00

		28				1.96E+01

		29				6.88E+00

		30				1.54E+00

		31				9.03E-01

		32				5.47E-01

		33				4.52E-01

		34				5.77E-01

		35				1.75E+00

		36				1.44E+00

		37				1.00E+00

		38				7.31E-01

		39				1.60E+01

		40				2.92E+01

		41				5.80E+00

		42				2.01E+00

		43				8.62E-01

		44				5.31E-01

		45				4.87E-01

		46				9.40E-01

		47				3.71E+00

		48				2.07E+00

		49				2.09E+00

		50				2.41E+00

		51				8.83E+00

		52				1.75E+01

		53				1.07E+01

		54				1.57E+00

		55				9.19E-01

		56				4.55E-01

		57				4.03E-01

		58				5.39E-01

		59				1.16E+00

		60				1.25E+00

		61				9.40E-01

		62				7.46E-01

		63				1.36E+01

		64				8.12E+00

		65				3.90E+00

		66				1.50E+00

		67				7.34E-01

		68				5.68E-01

		69				4.85E-01

		70				5.96E-01

		71				1.01E+00

		72				1.14E+00

		73				1.21E+00

		74				3.36E+00

		75				1.01E+01

		76				5.89E+00

		77				2.45E+00

		78				1.07E+00

		79				5.63E-01

		80				3.85E-01

		81				3.59E-01

		82				5.86E-01

		83				3.08E+00

		84				1.56E+00

		85				1.15E+00

		86				2.03E+00

		87				7.94E+00

		88				3.88E+01

		89				1.45E+01

		90				3.45E+00

		91				2.11E+00

		92				1.46E+00

		93				8.09E-01

		94				7.30E-01

		95				1.07E+00

		96				1.48E+00

		97				1.24E+00

		98				1.85E+00

		99				5.18E+00

		100				2.36E+00

		101				1.49E+00

		102				8.46E-01

		103				5.72E-01

		104				4.37E-01

		105				4.08E-01

						5

		9				2.08E-01

		10				5.84E-01

		11				1.28E+00

		12				1.26E+00

		13				1.09E+00

		14				9.75E-01

		15				9.48E+00

		16				5.44E+00

		17				3.39E+00

		18				1.68E+00

						1

		9				1.89E-01

		10				5.95E-01

		11				9.80E-01

		12				7.09E-01

		13				4.21E-01

		14				3.54E-01

		15				1.03E+01

		16				5.06E+00

		17				2.68E+00

		18				1.01E+00

		19				6.10E-01

		20				4.06E-01

		21				3.99E-01

		22				6.60E-01

		23				1.21E+00

		24				1.50E+00

		25				1.63E+00

		26				1.59E+00

		27				6.97E+00

		28				1.98E+01

		29				7.51E+00

		30				1.08E+00

		31				5.89E-01

		32				3.63E-01

		33				3.31E-01

		34				5.21E-01

		35				2.08E+00

		36				1.66E+00

		37				1.00E+00

		38				8.16E-01

		39				1.78E+01

		40				2.56E+01

		41				5.46E+00

		42				1.64E+00

		43				6.72E-01

		44				3.90E-01

		45				3.70E-01

		46				9.81E-01

		47				4.19E+00

		48				2.39E+00

		49				2.14E+00

		50				2.52E+00

		51				1.09E+01

		52				1.68E+01

		53				1.15E+01

		54				1.94E+00

		55				9.75E-01

		56				3.86E-01

		57				3.42E-01

		58				5.37E-01

		59				1.46E+00

		60				1.55E+00

		61				1.03E+00

		62				8.27E-01

		63				1.61E+01

		64				9.14E+00

		65				4.41E+00

		66				1.28E+00

		67				5.72E-01

		68				4.73E-01

		69				4.69E-01

		70				6.45E-01

		71				1.17E+00

		72				1.31E+00

		73				1.24E+00

		74				3.47E+00

		75				1.27E+01

		76				7.26E+00

		77				2.67E+00

		78				9.73E-01

		79				4.37E-01

		80				2.69E-01

		81				3.10E-01

		82				5.64E-01

		83				4.93E+00

		84				1.89E+00

		85				1.24E+00

		86				1.95E+00

		87				9.04E+00

		88				3.62E+01

		89				1.57E+01

		90				3.32E+00

		91				1.94E+00

		92				1.42E+00

		93				7.95E-01

		94				6.42E-01

		95				9.99E-01

		96				1.64E+00

		97				1.31E+00

		98				1.69E+00

		99				7.10E+00

		100				2.83E+00

		101				1.49E+00

		102				8.31E-01

		103				5.60E-01

		104				3.99E-01

		105				4.10E-01

						2

		9				2.60E-01

		10				7.86E-01

		11				9.93E-01

		12				9.41E-01

		13				8.66E-01

		14				8.53E-01

		15				7.60E+00

		16				4.80E+00

		17				2.76E+00

		18				1.01E+00

		19				6.05E-01

		20				4.48E-01

		21				4.74E-01

		22				6.67E-01

		23				1.12E+00

		24				1.40E+00

		25				1.76E+00

		26				1.84E+00

		27				5.18E+00

		28				1.90E+01

		29				6.59E+00

		30				8.23E-01

		31				4.99E-01

		32				3.59E-01

		33				3.60E-01

		34				5.60E-01

		35				1.73E+00

		36				1.57E+00

		37				1.18E+00

		38				9.92E-01

		39				2.17E+01

		40				2.05E+01

		41				5.96E+00

		42				1.40E+00

		43				5.43E-01

		44				3.56E-01

		45				4.28E-01

		46				1.31E+00

		47				3.83E+00

		48				2.05E+00

		49				2.22E+00

		50				3.02E+00

		51				8.85E+00

		52				1.54E+01

		53				1.04E+01

		54				1.35E+00

		55				8.47E-01

		56				3.80E-01

		57				4.06E-01

		58				6.49E-01

		59				1.34E+00

		60				1.72E+00

		61				1.17E+00

		62				8.84E-01

		63				1.47E+01

		64				7.76E+00

		65				3.15E+00

		66				9.85E-01

		67				4.68E-01

		68				4.41E-01

		69				4.95E-01

		70				7.30E-01

		71				1.23E+00

		72				1.41E+00

		73				1.34E+00

		74				3.76E+00

		75				9.86E+00

		76				6.72E+00

		77				2.48E+00

		78				7.79E-01

		79				3.97E-01

		80				3.15E-01

		81				3.90E-01

		82				6.99E-01

		83				3.74E+00

		84				1.88E+00

		85				1.30E+00

		86				2.36E+00

		87				1.35E+01

		88				3.12E+01

		89				1.43E+01

		90				2.97E+00

		91				1.92E+00

		92				1.44E+00

		93				6.36E-01

		94				7.46E-01

		95				1.13E+00

		96				1.72E+00

		97				1.36E+00

		98				2.31E+00

		99				5.87E+00

		100				2.66E+00

		101				1.24E+00

		102				7.47E-01

		103				5.32E-01

		104				4.36E-01

		105				4.45E-01
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CN2      ALPHA_BF REVAPMN GW_REVAP RCHRG_DP SOL_AWC SOL_K SOL_BD

s1 -0.206          0.25          83.46             0.059          0.095            -0.195       0.572      -0.135
s2 0.110          0.59          66.06             0.056          0.191            -0.256       0.456       -0.191
s3 0.338          0.35          86.14             0.071          0.194            -0.047       0.300        0.086
s4 0.297          0.50          32.87             0.073          0.290            -0.165       0.297       -0.075
s5 0.115           0.40          55.87             0.032          0.101            -0.055       0.355       -0.032

Objective function  - parameters
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Sensitivity of Calibrated Parameters and Water Resource Estimates on Different 
Objective Functions and Optimization Algorithms
Houshmand et al., Water 2017, 9(6), 384; https://doi.org/10.3390/w9060384 

Impact of objective functions on calibrated parameters

https://doi.org/10.3390/w9060384


Impact of the objective function on AET

2w2e Consulting, GmbH, Duebendorf, Switzerland



Impact of the objective function on soil water

2w2e Consulting, GmbH, Duebendorf, Switzerland



Impact of the objective function on water yield

2w2e Consulting, GmbH, Duebendorf, Switzerland



Impact of calibration algorithm on calibrated parameters

2w2e Consulting, GmbH, Duebendorf, Switzerland
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Impact of calibration algorithm on calibrated parameters

Comparing uncertainty analysis techniques for a SWAT application to the Chaohe Basin in China
Yang et al., 2008: 1-23. https://doi.org/10.1016/j.jhydrol.2008.05.012 

https://doi.org/10.1016/j.jhydrol.2008.05.012


2w2e Consulting, GmbH, Duebendorf, Switzerland

• Parameterization  
   (most important, difficult, and neglected aspect of calibration)
• Objective function definition
   (most surprising aspect of calibration)
• Optimization algorithm
   (most confusing aspect of calibration)
• Non-uniqueness (uncertainty)
   (most difficult part to quantify and communicate)
• Parameter conditionality
   (most disappointing aspect of calibration)
• Time constraint
   (makes some projects impossible to build and run)
………………………………………………………………………………….
• Position of observed outlets 
  (causes the biggest headache in calibration)

Issues w.r.t. calibration of distributed watershed models
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Deterministic Modelling:

MODELsingle-valued
input parameters

single-valued
output variables

MODELdistribution
of input parameters

distribution of 
output variables

Calibration (Stochastic Modelling):

Non-uniqueness  -  inherent to calibration
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GW_DELAY     CH_N2        CN2       REVAPMN         Sol_AWC             g
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Non-uniqueness  -  inherent to calibration


q

		94.64286		24.018396		90.288567

		28.142857		23.407022		30.859213

		12.857142		23.900961		4.686357

		12.142858		19.923445		6.115

		40.785713		15.938755		28.116432

		34.07143		14.946393		37.332859

		39.5		15.114925		45.927856

		21.642857		15.934272		23.045713

		39.357143		13.470669		39.260712

		118.64286		16.397554		116.19928

		36.357143		19.982161		39.202854

		73.071426		15.97524		73.476433

		108.214287		25.434595		109.598579

		28.928572		17.470776		30.774282

		43.57143		14.24654		47.368568

		17.928572		11.927531		18.605213

		7.928571		8.925165		7.247715

		4.714286		8.057946		3.194071

		7.714286		7.367685		17.975714

		31.714285		6.097067		43.835007

		13.571428		5.843554		16.393356

		12.5		3.915125		10.324714

		34.142857		8.466187		40.550713

		38.07143		13.639917		30.068573

		10.071428		12.248279		4.3985

		74.85714		8.796795		61.044998

		15.714286		13.131454		12.303001

		9.571428		10.484079		4.825214

		24.928572		9.021173		22.415358

		46.785713		10.872599		54.909283

		28.142857		13.683306		17.644573

		84.428574		11.964017		85.679993

		62.642857		14.06528		60.924282

		42.57143		19.38522		50.065716

		72.64286		16.199619		51.400002

		38.57143		15.442127		15.745429

		23.714285		11.990193		15.614571

		22.214285		7.787489		24.94643

		40.714287		7.257602		38.173931

		55.07143		8.782721		60.630005

		26.857143		11.243366		31.998568

		14.928572		7.654547		27.770569

		14.357142		6.90279		24.176285

		36.5		6.675272		46.371716

		18		5.740282		18.984573

		8.928572		4.99498		8.715501

		10		4.863472		10.615358

		84.428574		8.951789		93.748573

		78.071426		15.277182		84.049278

		147.5		25.41864		135.472855

		94.285713		37.844234		115.08857

		33.785713		38.693169		29.990641

		21.642857		44.427711		8.385215

		38.57143		35.389774		23.124002

		31.928572		30.926386		15.497571

		14.357142		25.223217		8.289928

		10.5		42.876862		6.941643

		36.285713		22.10198		15.351214

		45.857143		10.18664		40.317856

		50.92857		8.405586		53.812141

		27		8.17529		19.070856

		18.5		9.112253		24.090714

		15.928572		6.913098		19.002356

		23.357143		4.787005		30.033859

		59.285713		4.85379		62.525715

		73.5		6.390831		79.629211

		118.928574		15.84938		131.972855

		44.785713		13.551168		56.694286

		34.642857		11.968588		31.019567

		68.14286		13.980835		67.312859

		54.857143		20.353737		65.918571

		31.857143		19.958136		33.371433

		59.92857		19.87145		61.662148

		44.42857		24.167204		47.851425

		42.642857		21.70916		46.092861

		25.857143		22.241644		19.114355

		33.785713		19.890636		23.808573

		86.285713		19.792564		65.628571

		95.071426		22.967766		83.864998

		45.07143		23.392677		51.711426

		79.64286		21.055651		66.210007

		28.571428		25.050201		20.59857

		46.07143		20.752655		37.355713

		48		19.973644		41.096428

		67		15.986267		58.599281

		77.785713		12.488974		75.025711

		74.714287		18.796976		62.247143

		43.714287		16.610191		35.748573

		161.142853		31.296886		168.141403

		96		32.850151		96.795715

		38.57143		32.861805		37.405708

		60.642857		21.593607		55.791786

		26.142857		19.01965		33.822144

		19.142857		16.785625		18.743002

		36.714287		9.773917		40.133572

		50.142857		11.977016		58.387142

		61.642857		14.544607		65.915718

		21.714285		15.747276		23.436504

		23.214285		11.630272		13.902855

		23.857143		10.90227		27.410856

		28.785715		13.494154		28.369932

		33.142857		13.54588		26.865999

		40.92857		10.948707		30.985573

		30.785715		18.806477		35.947857

		77.928574		20.348358		76.458565

		51.92857		15.258894		54.134998

		143.142853		23.54113		122.555

		70.785713		25.163153		71.80143

		75.928574		26.800953		77.928574

		65		21.918568		61.564999

		100.35714		27.345186		81.750008

		61.642857		29.275137		47.246429

		91.785713		22.537203		84.826431

		67.64286		24.143091		57.020706

		56.5		21.537937		53.845001

		210.785721		32.482788		190.664291

		91.928574		44.189259		103.613571

		34.785713		35.566372		27.707146

		32.642857		34.547119		33.675713

		15.928572		25.965467		11.342285

		65.64286		14.287686		88.099991

		77.14286		11.685671		65.657143

		41.07143		12.138465		37.152859

		51.357143		9.667062		46.002857

		17.142857		7.591079		8.523429

		8.857142		8.946859		3.335429

		16.785715		6.685582		19.372641

		55.642857		13.98711		56.36964

		22.285715		17.68413		15.799357

		73.571426		12.636529		72.322075





sed

		7161		17717.898438		98463

		161		4188.25		36119.5

		16		397.920044		3765.199951

		18		701.72998		4010

		259		6576.300293		32314

		1712		9482.599609		52386

		584		21859.699219		60669

		93		7488.099609		27854.199219

		1816		20785.099609		44396.898438

		46757		71179.703125		287438

		283		11368.900391		40995

		2716		41912.398438		148598

		52321		45144		254419

		817		5719.600098		37185

		1471		10232.800781		71322

		78		3116.590088		21076.203125

		20		943.51001		6146.600098

		26		272.359985		1904.300049

		28		2858.75		19007.777344

		1747		8070.700195		61918

		64		2616.579834		20693.699219

		25		1833.01001		7561.399414

		644		7791.899902		56866

		995		4377.500488		33302.5

		42		483.73999		3119.950439

		11412		12300.999023		59624.5

		59		1662.270142		16851.900391

		20		489.75		4727.700195

		1117		5832.410156		22010.5

		495		11622.499023		55534

		0		2770.450195		17138

		22746		21237.599609		143475.09375

		2015		12763.900391		71414

		143		19984.800781		56719

		9969		22410.400391		83752

		236		4192.599609		22832.699219

		142		3587.870117		16304.900391

		463		4374.499512		34425

		4636		8412.580078		61420.101563

		15743		11575.201172		87131

		576		5704.899414		37953.097656

		967		4618.219727		33727.101563

		671		3904.130127		35240

		9578		8874.979492		70958.101563

		138		3178.389648		22418.5

		22		1187.395996		7832

		23		1846.389893		11469

		29103		18974.601563		154327.90625

		3155		14868.099609		98893

		14802		23000		204714

		3467		18779.5		112531

		71		3678.140137		31563.199219

		162		1528.26001		7490.400391

		3507		7528.419922		30220.800781

		228		6150.610352		19693.503906

		23		1523.75		7807.199707

		35		1083.380005		5343.100098

		847		3800.560059		17604.199219

		859		18046		54229

		2752		29480		72337

		266		7214		26253

		152		7565.799805		28987.800781

		376		3816.570068		25494.599609

		1498		5123.700195		51508.601563

		33907		12590.799805		100703

		6013		18487		198868

		24158		24883.300781		196854

		3210		9189		78434

		7948		5855.419922		42595.898438

		1984		12944.000977		97797

		11803		11505.098633		77280

		614		6603		46906.800781

		4664		10763.899414		72393

		202		7527		51883

		1237		8787.950195		52088

		98		2458.299805		23024

		0		4610.080078		25641.400391

		20049		9261.199219		73408

		15043		16637.199219		101346

		532		8306.100586		60149

		13669		14764.799805		94819

		142		2976.640137		27669.099609

		519		7625.799805		49427.5

		3800		9234.599609		53600

		9217		23583.300781		94470

		4985		30364.398438		114170

		13426		24013.699219		93956

		781		9420.499023		56441

		118330		74210.601563		333556

		18776		31132		125799

		2776		7946.700684		56119

		28206		14793.19043		125195.203125

		243		5568.5		43150

		2659		2980.819824		24879.900391

		6707		7181.399902		68077

		25208		10713.899414		84425

		11256		11944.100586		87848

		562		3264.26001		27437.798828

		587		2159.01001		18860.5

		7776		5113.080078		37166

		2291		4631.839844		38893.800781

		444		3856.389648		32560.599609

		3478		6320.510254		42290

		270		5363.199707		39780

		22879		11690.401367		101841

		2520		9865.099609		51313

		49549		26872.201172		203941

		29551		15569.900391		99237

		3086		16836.599609		93223

		10650		15100.099609		129265

		6897		15005.600586		99276

		1886		6522.700195		63484

		4230		29496.5		186806

		2447		22560.199219		111558

		929		18994.099609		59785

		56200		57686		379166

		7812		21360.201172		120924

		317		4432.600586		42762

		4360		6647.300781		53696

		234		1659.570068		14949.700195

		38007		17722.798828		215530

		51902		13535.299805		106610

		541		6376.999512		54359

		9165		7705.5		60683

		38		1169.630005		16046.400391

		11		296.26001		3166

		25		3010.289307		24283.097656

		12930		14032.369141		91047.398438

		37		2056.040039		19428.099609

		2874		17330.730469		105579.796875





p

		9202		336.257538		11832.700195		13291.599609

		4370		327.698303		2596.500244		3544.859619

		2723		334.613464		1795.179932		1645.130005

		2580		278.928192		3021.899902		2018.060059

		4697		223.142578		6796.999512		3434.979492

		5182		213.100708		8104.099609		5712.199707

		5695		213.972076		12044		5829.399414

		3132		223.97934		4759.000488		1794.589966

		4529		189.73233		10350.799805		2856.340088

		12660		309.401245		47063.800781		25073.601563

		4340		280.031403		6125.100098		1894.089966

		5547		241.866165		20722.699219		10140.400391

		13773		373.326324		22465.199219		10561.700195

		3016		244.590881		2342.600098		1182.52002

		5610		199.451569		2474.000244		1375.959961

		3033		166.985443		1548.700073		995.309998

		1986		124.952316		1327.930054		948.310059

		658		112.811241		1252.009888		980.460022

		1964		103.147591		1929.809937		1148.920044

		6329		85.35894		2520.100098		1560.440063

		2986		81.809746		1700.850098		1184.469971

		2394		54.811745		2172.889893		1441.539917

		5619		119.244949		4825		2835.77002

		6210		191.150742		3115.400146		1610.47998

		2803		172.515152		1542.82019		1599.949951

		12221		156.857437		18390		6476.101074

		3759		184.025131		3534.800293		1493.790039

		2746		146.777115		1497.809814		2138.959961

		5247		133.82048		7544.199707		4816.200195

		7051		166.054199		29466.601563		5664.099609

		4032		191.758789		3827.700439		2385.029785

		6575		181.135986		14417.5		5226.899902

		5973		234.040863		12550		19071.199219

		3431		272.487396		12018.799805		4752.200195

		5822		229.793991		11706.199219		4264.699707

		3027		216.189758		2630.999756		1265.550049

		3334		167.862701		2034.560059		1053.060059

		5337		109.024841		1934.799927		1235.609985

		8155		101.81086		3340.220215		1777.51001

		7011		122.958084		3456.5		1810.510132

		4103		157.407135		3502.299805		2135.26001

		2244		107.163651		1885.800049		974.209961

		2393		96.639061		1619.609985		968.73999

		5039		93.453819		2180.369873		1416.070068

		3727		80.363953		1614.990112		1092.589966

		2194		69.929718		1663.949951		1099.449951

		2723		68.088608		2178.360107		1358.349976

		9577		130.705505		8229.900391		3942.469971

		8953		213.880524		7385.900391		3932.400146

		14393		356.218597		10997.200195		6064.399902

		12441		529.819275		9667.700195		5779.600098

		5202		541.704346		2267.399902		1811.030151

		5668		621.987976		2861.019775		1708.060059

		5194		496.453735		15664.799805		9785.5

		4644		432.969391		5814.700195		5479.59082

		2967		353.125		2867.139893		1954.329956

		2208		600.276123		2788.700195		1905.600098

		3895		309.427704		4137		2004.25

		4771		149.833862		10245.499023		5830.199219

		4925		122.091133		15175.799805		3384.699951

		3160		114.684357		3220.000244		1315.079956

		4162		127.571541		2685.999756		1176.300049

		4260		96.783386		1869.219971		1125.760132

		4804		67.085426		1844.850098		1217.609985

		7122		69.345543		2743.599854		2481.27002

		8479		102.54747		8026.02002		5407.22998

		8947		221.891327		5249.099609		2279.900146

		6011		189.71637		3231.699951		2372.440186

		3926		167.560242		2637.390137		1701.819946

		10950		195.928391		5840.300293		3481.919922

		6527		284.952332		5587.000488		2473.029785

		4229		279.41391		5461.000488		2801.949951

		6440		278.200317		5767.700195		3108.800049

		5564		338.340881		3757.300293		2264.059814

		6750		303.928223		6312.799805		3532.429932

		3495		311.383026		1946.110107		1456.400146

		4767		278.748749		6176.209473		3851.869873

		8621		277.095886		7383.799805		2939.300049

		9853		326.798492		14707.000977		8676.699219

		5010		327.82663		6038.299805		3409.399902

		6456		298.981659		13084.5		8366.899414

		2940		351.055267		3737.000244		2822.100098

		4659		290.53714		7057.099609		2921.999756

		3728		279.631012		5338.600098		2833.5

		7758		227.92688		12412.200195		7161.200195

		6942		182.926743		20475.599609		5864.200195

		6604		265.557281		12792.200195		5288.099609

		4095		233.245209		5125.800293		2987.400146

		14672		498.177826		48843.199219		23173.451172

		12933		459.9021		11697.200195		4565.199707

		4116		460.065277		3160.800049		1731.460083

		4327		302.310486		6823.740234		2495.489746

		2195		266.275116		1869.599976		1224.470093

		1971		234.998734		1555.630127		804.580017

		4140		136.834839		3385.800049		1950.190063

		7051		167.678207		3524.899902		1977.189941

		6877		203.624512		5437.100098		2751.52002

		2808		220.461853		1945.209839		1142.389893

		2497		162.823792		1892.749878		1216.849976

		3632		152.631775		3436.240234		2069.929932

		5119		188.918167		2660.5		1451.320068

		5186		189.642334		1920.200073		1239.459961

		7209		153.590286		5401.089844		3419.850098

		4549		263.29068		3591.600098		2209.790039

		8332		284.877014		5990.299805		3276.800049

		6156		219.35051		10383.400391		5538.700195

		13565		370.076111		45084.003906		25625.898438

		6332		352.284149		9567		5641.100586

		6135		375.968323		10168.299805		5826.199707

		5200		307.477356		10679.700195		7938

		8383		384.76413		10281.699219		7571.500488

		2870		409.851898		3736.099609		2341.199951

		4555		330.103729		17165.099609		9529.999023

		5979		340.740112		12860.599609		6796.900391

		439		302.746979		9750.799805		3558.800049

		24896		502.708069		38119		18981.199219

		8561		618.649597		8377.899414		3403

		2157		497.929199		2194.299561		1371.900024

		2951		483.659637		2359.299805		1536.630005

		1903		363.516571		1418.420044		809.210022

		5093		200.027618		2459.5		1386.040039

		4645		163.599396		3538.699951		2200.060059

		3236		169.938507		2485.999756		1381.240112

		3909		135.338867		2763.699951		1486.849976

		1335		106.488937		1289.890015		799.48999

		1439		125.634445		1445.960083		646.799927

		3086		93.598145		2294.599854		1130.439941

		8598		208.149689		12768.401367		5605.009766

		3023		247.57782		2066		1154.48999

		6029		200.004257		17472.910156		8905.959961





Chart4

		327963		59488		325930		305170

		143807		59211.097656		168120		213202

		74951		20637.5		28383		38535

		69748		7641.992188		29287		33550

		143360		44381.644531		107281		107085

		114420		41438.648438		115528		105504

		135732		50025.480469		156231		149672

		79016		51316.527344		102112		107558

		106591		46113.40625		125795		84920

		372692		36702.179688		351096		278091

		130685		63885		187107		201584

		125388		57308.507813		174850		118719

		363543		59185		330490		328980

		98186		29286.576172		90605		98032

		106758		22438.095703		70405		51268

		61843		14701.463867		37366		32703

		41506		1294.695557		23145.199219		25517

		22010		1252.002197		16854.599609		22166

		33329		1172.298096		32220.800781		25075.800781

		87363		9364.681641		61413		41539

		48379		9807.291016		29519.099609		26395

		44140		9518.575195		24623.199219		21821

		115259		12167.746094		105148		90669

		171603		17468.103516		138494		156901

		57990		12837.22168		26907		39141

		293848		29056.847656		149052		115179

		84829		34351.429688		73600		97179

		56112		16271.467773		26749		50839

		152462		26302.271484		71888		82278

		224041		26954.710938		235198		167855

		123700		46522.582031		99429		107082

		242042		30840.25		174393		124929

		293872		48611.339844		202473		184903

		202718		59765.035156		222670		210472

		168388		53790		124977		95007

		88915		22710.214844		55812		52684

		57281		19888		51015		43329

		73528		28528.710938		69820		49907

		132032		27517.232422		97220		73283

		135835		26827.984375		142893		119742

		103518		19687.734375		98359		119632

		47426		19546.226563		52392		37986

		41310		12676.472656		41800		33574

		80798		26387.671875		84062		59635

		55672		11650.535156		35912.5		29481

		31826		9388.601563		24616		22442.400391

		40389		8878.924805		25265.101563		24204

		240931		8846.366211		186606		157918

		249466		19312.904297		277030		262750

		533071		14342.188477		441010		431000

		490410		23855.521484		492920		508230

		205428		36404.03125		178128		242286

		121093		26730.183594		80358		98593

		156280		31659.634766		82604		97871

		138931		27736.082031		82821		73975

		90067		21020.492188		53879		52079

		71850		30876.105469		108551		129838

		140132		21612.480469		66120		71974

		154906		17036.841797		105783		94608

		170545		32530.175781		148453		126580

		87484		26382.371094		66974		63200

		81866		39113.0625		90312		69665

		60368		24367.707031		55915		46882

		65555		16525.210938		62634		47547

		143166		12865.932617		103796		77510

		196023		14407.083008		139438		109436

		282069		23476.009766		304220		238710

		134800		25326.339844		143529		146505

		82310		19958.638672		56301		48402

		0		36523.273438		139549		116327

		153443		30874.367188		229030		238070

		104432		32397.75		115087		124374

		162120		48661.5		205414		206791

		155476		54997.378906		198016		222452

		160255		53828.800781		180827		177932

		122472		42026.832031		99741		127569

		126196		20734.009766		54011.199219		54721

		272291		54099.429688		237203		213074

		350584		77701.335938		333440		351610

		175093		76275.914063		211084		221063

		294571		72135		196238		194750

		147724		62278.519531		99372		115535

		151001		57928.421875		115219		101941

		125750		53849.480469		114143		96726

		170346		51090.667969		156391		123563

		215458		57408.136719		221824		176162

		197189		67245.5		224080		231870

		126112		60464.179688		122811		110182

		453504		48560.378906		575177		470807

		197523		75268.289063		336610		322930

		130014		47165		114078		146779

		147122		42918.75		116633		87057

		84158		27473.931641		97154		80142

		60778		16746.035156		40736		35322

		88078		14282.125977		64650		46978

		110133		38220.300781		134085		108154

		141874		32176.984375		187857		170094

		82015		25865.824219		101584		128671

		74347		17609.617188		42186		47160

		83546		17773.328125		70541		59977

		93783		38093.121094		102894		92984

		109532		32110.832031		97782		100374

		173671		36848.90625		102063		96650

		132859		54932.375		209630		220290

		271482		67011.335938		295980		295000

		188847		53792.535156		139412		104340

		463779		53021		364080		348920

		206854		83474.65625		203496		224425

		269947		88499.46875		293010		294130

		157359		79405.710938		171945		162700

		278148		99294.164063		254430		230830

		158281		72083.320313		145662		152576

		193059		67972.632813		190248		147634

		149076		78717.414063		181470		166623

		144797		68130.625		189528		170572

		549677		47909.835938		602850		560060

		199758		67901.320313		430680		451680

		110954		37377.082031		68789		89209

		82316		26612.90625		66320		56997

		48608		5246.375		29379.699219		31684

		128106		21042.054688		110848		75751

		114264		23814.900391		93023		70603

		83426		19752.009766		65905		65009

		92458		23247		93476		84944

		56754		1710.275513		30723.300781		49684

		41407		1847.259766		17099.400391		23547

		72661		1568.052124		36444		32313

		215276		22686.611328		171601		151421

		94399		20001.183594		83134		90309

		187061		39608.816406		165320		122963





Chart1

		94.64286		90.288567		65.703565

		28.142857		30.859213		53.399288

		12.857142		4.686357		12.155215

		12.142858		6.115		7.6735

		40.785713		28.116432		23.618286

		34.07143		37.332859		35.155001

		39.5		45.927856		39.289285

		21.642857		23.045713		23.2845

		39.357143		39.260712		29.971856

		118.64286		116.19928		97.659284

		36.357143		39.202854		53.485722

		73.071426		73.476433		59.385001

		108.214287		109.598579		113.346436

		28.928572		30.774282		39.982858

		43.57143		47.368568		45.849282

		17.928572		18.605213		29.615714

		7.928571		7.247715		11.887357

		4.714286		3.194071		7.15

		7.714286		17.975714		15.459357

		31.714285		43.835007		44.805001

		13.571428		16.393356		24.354998

		12.5		10.324714		15.001287

		34.142857		40.550713		39.556427

		38.07143		30.068573		37.593571

		10.071428		4.3985		8.542428

		74.85714		61.044998		42.696498

		15.714286		12.303001		22.649288

		9.571428		4.825214		8.783715

		24.928572		22.415358		18.271785

		46.785713		54.909283		48.835

		28.142857		17.644573		26.817858

		84.428574		85.679993		63.475002

		62.642857		60.924282		62.615003

		42.57143		50.065716		49.934998

		72.64286		51.400002		46.464286

		38.57143		15.745429		25.849282

		23.714285		15.614571		14.456928

		22.214285		24.94643		29.04143

		40.714287		38.173931		37.704285

		55.07143		60.630005		59.244999

		26.857143		31.998568		44.089286

		14.928572		27.770569		31.092141

		14.357142		24.176285		28.100717

		36.5		46.371716		43.147644

		18		18.984573		31.583572

		8.928572		8.715501		13.94857

		10		10.615358		14.504927

		84.428574		93.748573		82.37357

		78.071426		84.049278		76.12929

		147.5		135.472855		130.635716

		94.285713		115.08857		106.344997

		33.785713		29.990641		54.314292

		21.642857		8.385215		12.804288

		38.57143		23.124002		22.291432

		31.928572		15.497571		19.650144

		14.357142		8.289928		8.946428

		10.5		6.941643		8.173929

		36.285713		15.351214		11.264643

		45.857143		40.317856		37.447854

		50.92857		53.812141		46.273573

		27		19.070856		24.840716

		18.5		24.090714		24.938572

		15.928572		19.002356		20.82707

		23.357143		30.033859		31.915427

		59.285713		62.525715		62.554286

		73.5		79.629211		90.157854

		118.928574		131.972855		116.439287

		44.785713		56.694286		65.372144

		34.642857		31.019567		39.609998

		68.14286		67.312859		65.830719

		54.857143		65.918571		64.272143

		31.857143		33.371433		41.207149

		59.92857		61.662148		58.940717

		44.42857		47.851425		48.145002

		42.642857		46.092861		42.190002

		25.857143		19.114355		27.574354

		33.785713		23.808573		18.786355

		86.285713		65.628571		54.199289

		95.071426		83.864998		81.095712

		45.07143		51.711426		59.287144

		79.64286		66.210007		63.735718

		28.571428		20.59857		30.992863

		46.07143		37.355713		30.962143

		48		41.096428		36.28714

		67		58.599281		50.353572

		77.785713		75.025711		68.882145

		74.714287		62.247143		64.425001

		43.714287		35.748573		44.892862

		161.142853		168.141403		152.190011

		96		96.795715		89.781433

		38.57143		37.405708		49.709996

		60.642857		55.791786		58.474287

		26.142857		33.822144		39.04357

		19.142857		18.743002		24.317856

		36.714287		40.133572		43.219282

		50.142857		58.387142		58.519283

		61.642857		65.915718		66.493574

		21.714285		23.436504		34.339999

		23.214285		13.902855		19.58

		23.857143		27.410856		26.772428

		28.785715		28.369932		28.932

		33.142857		26.865999		27.111145

		40.92857		30.985573		28.001785

		30.785715		35.947857		38.977853

		77.928574		76.458565		62.540715

		51.92857		54.134998		42.582136

		143.142853		122.555		126.159999

		70.785713		71.80143		70.230002

		75.928574		77.928574		78.680716

		65		61.564999		64.947859

		100.35714		81.750008		71.435717

		61.642857		47.246429		59.047145

		91.785713		84.826431		72.824289

		67.64286		57.020706		57.056423

		56.5		53.845001		58.598572

		210.785721		190.664291		169.092861

		91.928574		103.613571		97.185721

		34.785713		27.707146		47.41643

		32.642857		33.675713		36.87357

		15.928572		11.342285		16.18243

		65.64286		88.099991		84.709996

		77.14286		65.657143		64.844291

		41.07143		37.152859		44.112148

		51.357143		46.002857		44.827855

		17.142857		8.523429		20.995714

		8.857142		3.335429		8.133071

		16.785715		19.372641		18.511071

		55.642857		56.36964		56.17286

		22.285715		15.799357		16.433786

		73.571426		72.322075		41.366281
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		327963		325930		247600

		143807		168120		302810

		74951		28383		182879

		69748		29287		86010

		143360		107281		175746

		114420		115528		183339

		135732		156231		181938

		79016		102112		135115

		106591		125795		128991

		372692		351096		303348

		130685		187107		195280

		125388		174850		210440

		363543		330490		311990

		98186		90605		175272

		106758		70405		98376

		61843		37366		70225

		41506		23145.199219		44354

		22010		16854.599609		36709

		33329		32220.800781		40174

		87363		61413		46641

		48379		29519.099609		33280

		44140		24623.199219		27861

		115259		105148		61214

		171603		138494		104661

		57990		26907		76408

		293848		149052		105974

		84829		73600		124533

		56112		26749		83057

		152462		71888		89446

		224041		235198		214285

		123700		99429		157985

		242042		174393		210607

		293872		202473		244700

		202718		222670		208720

		168388		124977		175204

		88915		55812		102011

		57281		51015		57834

		73528		69820		57980

		132032		97220		72749

		135835		142893		95597

		103518		98359		127631

		47426		52392		89198

		41310		41800		53438

		80798		84062		64206

		55672		35912.5		46518

		31826		24616		30788

		40389		25265.101563		26045

		240931		186606		106561

		249466		277030		159381

		533071		441010		273475

		490410		492920		398830

		205428		178128		441300

		121093		80358		342910

		156280		82604		229510

		138931		82821		153126

		90067		53879		76946

		71850		108551		89991

		140132		66120		91622

		154906		105783		142082

		170545		148453		130205

		87484		66974		81321

		81866		90312		80914

		60368		55915		58636

		65555		62634		50861

		143166		103796		74969

		196023		139438		128999

		282069		304220		161116

		134800		143529		183696

		82310		56301		143720

		0		139549		121732

		153443		229030		166981

		104432		115087		176050

		162120		205414		195953

		155476		198016		213278

		160255		180827		226920

		122472		99741		226110

		126196		54011.199219		133246

		272291		237203		182864

		350584		333440		297195

		175093		211084		312810

		294571		196238		306530

		147724		99372		251690

		151001		115219		182616

		125750		114143		166689

		170346		156391		152082

		215458		221824		188564

		197189		224080		213168

		126112		122811		150853

		453504		575177		440266

		197523		336610		352520

		130014		114078		328590

		147122		116633		196592

		84158		97154		141172

		60778		40736		93720

		88078		64650		67349

		110133		134085		109451

		141874		187857		125170

		82015		101584		159509

		74347		42186		110762

		83546		70541		81528

		93783		102894		105390

		109532		97782		115692

		173671		102063		100184

		132859		209630		183016

		271482		295980		262010

		188847		139412		205480

		463779		364080		317680

		206854		203496		355360

		269947		293010		339790

		157359		171945		321040

		278148		254430		270080

		158281		145662		273200

		193059		190248		321240

		149076		181470		203560

		144797		189528		163124

		549677		602850		328738

		199758		430680		414510

		110954		68789		400790

		82316		66320		192398

		48608		29379.699219		92746

		128106		110848		112927

		114264		93023		85826

		83426		65905		71470

		92458		93476		69869

		56754		30723.300781		69411

		41407		17099.400391		42213

		72661		36444		38303

		215276		171601		119450

		94399		83134		93169

		187061		165320		121051
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				Discharge						eql wts

		observed		L95PPU		U95PPU		Best_Sim						SUMMARY OUTPUT																				700

		94.64286		24.018396		936.717468		90.288567		80.764282																								1991		14		65.703565

		28.142857		23.407022		912.87384		30.859213		37.579643				Regression Statistics																				1991		28		53.399288

		12.857142		23.900961		932.137451		4.686357		7.169				Multiple R		0.9683046363																		1991		42		12.155215

		12.142858		19.923445		777.014343		6.115		6.5465				R Square		0.9376138686																		1991		56		7.6735

		40.785713		15.938755		621.61145		28.116432		26.810717				Adjusted R Square		0.9371264769																		1991		70		23.618286

		34.07143		14.946393		582.909363		37.332859		36.444286				Standard Error		8.5282238226																		1991		84		35.155001

		39.5		15.114925		589.482056		45.927856		44.417858				Observations		130																		1991		98		39.289285

		21.642857		15.934272		621.436646		23.045713		22.929216																								1991		112		23.2845

		39.357143		13.470669		525.356079		39.260712		35.029503				ANOVA																				1991		126		29.971856

		118.64286		16.397554		639.504639		116.19928		120.525711						df		SS		MS		F		Significance F										1991		140		97.659284

		36.357143		19.982161		779.30426		39.202854		38.708569				Regression		1		139914.626092765		139914.626092765		1923.7380562848		5.58326707687398E-79										1991		154		53.485722

		73.071426		15.97524		623.034363		73.476433		70.330002				Residual		128		9309.5170006986		72.730601568														1991		168		59.385001

		108.214287		25.434595		991.949219		109.598579		116.350716				Total		129		149224.143093463																1991		182		113.346436

		28.928572		17.470776		681.360291		30.774282		31.774288																								1991		196		39.982858

		43.57143		14.24654		555.615051		47.368568		47.704288						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				1991		210		45.849282

		17.928572		11.927531		465.173737		18.605213		19.191929				Intercept		3.0975859399		1.2722429696		2.4347440023		0.0162807196		0.5802358958		5.614935984		0.5802358958		5.614935984				1991		224		29.615714

		7.928571		8.925165		348.081421		7.247715		8.441429				X Variable 1		0.9718567996		0.0221579363		43.8604383959		5.58326707687434E-79		0.9280135376		1.0157000617		0.9280135376		1.0157000617				1991		238		11.887357

		4.714286		8.057946		314.259888		3.194071		5.093643																								1991		252		7.15

		7.714286		7.367685		287.339722		17.975714		15.227785																								1991		266		15.459357

		31.714285		6.097067		237.785629		43.835007		42.656425				SUMMARY OUTPUT																				1991		280		44.805001

		13.571428		5.843554		227.89859		16.393356		17.698																								1991		294		24.354998

		12.5		3.915125		152.68988		10.324714		9.571215				Regression Statistics																				1991		308		15.001287

		34.142857		8.466187		330.181274		40.550713		42.265717				Multiple R		0.964927637																		1991		322		39.556427

		38.07143		13.639917		531.956787		30.068573		31.039288				R Square		0.9310853447																		1991		336		37.593571

		10.071428		12.248279		477.682892		4.3985		6.223643				Adjusted R Square		0.9305469489																		1991		350		8.542428

		74.85714		8.796795		343.075012		61.044998		49.377857				Standard Error		8.9633500241																		1991		364		42.696498

		15.714286		13.131454		512.126648		12.303001		18.027857				Observations		130																		1992		13		22.649288

		9.571428		10.484079		408.879089		4.825214		8.006429																								1992		27		8.783715

		24.928572		9.021173		351.825775		22.415358		18.40357				ANOVA																				1992		41		18.271785

		46.785713		10.872599		424.031342		54.909283		45.745712						df		SS		MS		F		Significance F										1992		55		48.835

		28.142857		13.683306		533.648926		17.644573		18.654858				Regression		1		138940.412705683		138940.412705683		1729.3698060638		3.27104745710917E-76										1992		69		26.817858

		84.428574		11.964017		466.596649		85.679993		74.602852				Residual		128		10283.7303877802		80.3416436545														1992		83		63.475002

		62.642857		14.06528		548.545898		60.924282		56.932858				Total		129		149224.143093463																1992		97		62.615003

		42.57143		19.38522		756.02356		50.065716		44.416424																								1992		111		49.934998

		72.64286		16.199619		631.785156		51.400002		57.476425						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				1992		125		46.464286

		38.57143		15.442127		602.24292		15.745429		19.275286				Intercept		1.8639965		1.3643547819		1.366210992		0.1742681636		-0.8356124995		4.5636054995		-0.8356124995		4.5636054995				1992		139		25.849282

		23.714285		11.990193		467.617554		15.614571		15.052286				X Variable 1		1.0023763098		0.0241038745		41.585692324		3.2710474571091E-76		0.9546826766		1.0500699431		0.9546826766		1.0500699431				1992		153		14.456928

		22.214285		7.787489		303.712097		24.94643		27.035																								1992		167		29.04143

		40.714287		7.257602		283.046478		38.173931		41.51878																								1992		181		37.704285

		55.07143		8.782721		342.526093		60.630005		58.691433																								1992		195		59.244999

		26.857143		11.243366		438.491272		31.998568		34.098499																								1992		209		44.089286

		14.928572		7.654547		298.527344		27.770569		25.794645																								1992		223		31.092141

		14.357142		6.90279		269.208801		24.176285		25.513716																								1992		237		28.100717

		36.5		6.675272		260.335602		46.371716		46.562641																								1992		251		43.147644

		18		5.740282		223.871002		18.984573		19.005569																								1992		265		31.583572

		8.928572		4.99498		194.804214		8.715501		9.451643																								1992		279		13.94857

		10		4.863472		189.675385		10.615358		11.892358																								1992		293		14.504927

		84.428574		8.951789		349.119781		93.748573		90.835716																								1992		307		82.37357

		78.071426		15.277182		595.810059		84.049278		77.829292																								1992		321		76.12929

		147.5		25.41864		991.326965		135.472855		130.546432																								1992		335		130.635716

		94.285713		37.844234		1475.925171		115.08857		106.142845																								1992		349		106.344997

		33.785713		38.693169		1509.033569		29.990641		37.129642																								1992		363		54.314292

		21.642857		44.427711		1732.680786		8.385215		9.7675																								1993		11		12.804288

		38.57143		35.389774		1380.201172		23.124002		22.912355																								1993		25		22.291432

		31.928572		30.926386		1206.129028		15.497571		16.550499																								1993		39		19.650144

		14.357142		25.223217		983.705444		8.289928		9.725286																								1993		53		8.946428

		10.5		42.876862		1672.197632		6.941643		8.246285																								1993		67		8.173929

		36.285713		22.10198		861.977234		15.351214		15.335																								1993		81		11.264643

		45.857143		10.18664		397.278931		40.317856		37.802147																								1993		95		37.447854

		50.92857		8.405586		327.817871		53.812141		53.759998																								1993		109		46.273573

		27		8.17529		318.836304		19.070856		21.008572																								1993		123		24.840716

		18.5		9.112253		355.377869		24.090714		22.278429																								1993		137		24.938572

		15.928572		6.913098		269.61084		19.002356		20.355143																								1993		151		20.82707

		23.357143		4.787005		186.693207		30.033859		32.119286																								1993		165		31.915427

		59.285713		4.85379		189.297821		62.525715		63.879295																								1993		179		62.554286

		73.5		6.390831		249.242432		79.629211		88.625786																								1993		193		90.157854

		118.928574		15.84938		618.125854		131.972855		116.44001																								1993		207		116.439287

		44.785713		13.551168		528.495544		56.694286		58.982861																								1993		221		65.372144

		34.642857		11.968588		466.774933		31.019567		31.548212																								1993		235		39.609998

		68.14286		13.980835		545.252563		67.312859		67.617851																								1993		249		65.830719

		54.857143		20.353737		793.795715		65.918571		64.83358																								1993		263		64.272143

		31.857143		19.958136		778.36731		33.371433		37.707718																								1993		277		41.207149

		59.92857		19.87145		774.986633		61.662148		60.501427																								1993		291		58.940717

		44.42857		24.167204		942.520935		47.851425		49.137859																								1993		305		48.145002

		42.642857		21.70916		846.657227		46.092861		44.012142																								1993		319		42.190002

		25.857143		22.241644		867.424133		19.114355		23.055857																								1993		333		27.574354

		33.785713		19.890636		775.734802		23.808573		22.06193																								1993		347		18.786355

		86.285713		19.792564		771.909973		65.628571		60.653568																								1993		361		54.199289

		95.071426		22.967766		895.742859		83.864998		81.810715																								1994		10		81.095712

		45.07143		23.392677		912.314392		51.711426		49.992146																								1994		24		59.287144

		79.64286		21.055651		821.170349		66.210007		62.807144																								1994		38		63.735718

		28.571428		25.050201		976.957886		20.59857		25.173573																								1994		52		30.992863

		46.07143		20.752655		809.353516		37.355713		35.066715																								1994		66		30.962143

		48		19.973644		778.972107		41.096428		39.08643																								1994		80		36.28714

		67		15.986267		623.464417		58.599281		62.810719																								1994		94		50.353572

		77.785713		12.488974		487.069977		75.025711		73.127853																								1994		108		68.882145

		74.714287		18.796976		733.082031		62.247143		66.680008																								1994		122		64.425001

		43.714287		16.610191		647.797424		35.748573		41.049999																								1994		136		44.892862

		161.142853		31.296886		1220.578613		168.141403		168.942154																								1994		150		152.190011

		96		32.850151		1281.155884		96.795715		92.334999																								1994		164		89.781433

		38.57143		32.861805		1281.610352		37.405708		43.633575																								1994		178		49.709996

		60.642857		21.593607		842.150635		55.791786		61.103497																								1994		192		58.474287

		26.142857		19.01965		741.766357		33.822144		31.387138																								1994		206		39.04357

		19.142857		16.785625		654.639404		18.743002		19.363001																								1994		220		24.317856

		36.714287		9.773917		381.18277		40.133572		42.635715																								1994		234		43.219282

		50.142857		11.977016		467.103638		58.387142		59.70071																								1994		248		58.519283

		61.642857		14.544607		567.239685		65.915718		65.288574																								1994		262		66.493574

		21.714285		15.747276		614.143799		23.436504		26.175289																								1994		276		34.339999

		23.214285		11.630272		453.580597		13.902855		16.656643																								1994		290		19.58

		23.857143		10.90227		425.188538		27.410856		26.252644																								1994		304		26.772428

		28.785715		13.494154		526.272034		28.369932		29.321714																								1994		318		28.932

		33.142857		13.54588		528.289307		26.865999		26.391998																								1994		332		27.111145

		40.92857		10.948707		426.999542		30.985573		31.432716																								1994		346		28.001785

		30.785715		18.806477		733.452576		35.947857		36.144283																								1994		360		38.977853

		77.928574		20.348358		793.585938		76.458565		69.253563																								1995		9		62.540715

		51.92857		15.258894		595.096863		54.134998		39.491428																								1995		23		42.582136

		143.142853		23.54113		918.104065		122.555		118.194298																								1995		37		126.159999

		70.785713		25.163153		981.362915		71.80143		73.31929																								1995		51		70.230002

		75.928574		26.800953		1045.237183		77.928574		76.467857																								1995		65		78.680716

		65		21.918568		854.824158		61.564999		63.309288																								1995		79		64.947859

		100.35714		27.345186		1066.46228		81.750008		73.296432																								1995		93		71.435717

		61.642857		29.275137		1141.730347		47.246429		50.167145																								1995		107		59.047145

		91.785713		22.537203		878.950867		84.826431		91.474289																								1995		121		72.824289

		67.64286		24.143091		941.580566		57.020706		68.37429																								1995		135		57.056423

		56.5		21.537937		839.979553		53.845001		50.537853																								1995		149		58.598572

		210.785721		32.482788		1266.828735		190.664291		194.089264																								1995		163		169.092861

		91.928574		44.189259		1723.380981		103.613571		97.844994																								1995		177		97.185721

		34.785713		35.566372		1387.088501		27.707146		34.240002																								1995		191		47.41643

		32.642857		34.547119		1347.337646		33.675713		35.025715																								1995		205		36.87357

		15.928572		25.965467		1012.653259		11.342285		13.331714																								1995		219		16.18243

		65.64286		14.287686		557.219788		88.099991		88.591423																								1995		233		84.709996

		77.14286		11.685671		455.74118		65.657143		64.317856																								1995		247		64.844291

		41.07143		12.138465		473.400146		37.152859		39.182858																								1995		261		44.112148

		51.357143		9.667062		377.015381		46.002857		46.183571																								1995		275		44.827855

		17.142857		7.591079		296.052063		8.523429		14.025072																								1995		289		20.995714

		8.857142		8.946859		348.92749		3.335429		4.921714																								1995		303		8.133071

		16.785715		6.685582		260.737701		19.372641		17.552357																								1995		317		18.511071

		55.642857		13.98711		545.497314		56.36964		57.694286																								1995		331		56.17286

		22.285715		17.68413		689.68103		15.799357		15.431143																								1995		345		16.433786

		73.571426		12.636529		492.824615		72.322075		55.982857																								1995		359		41.366281

				Sediment

		observed		L95PPU		U95PPU		Best_Sim		eql wt				SUMMARY OUTPUT

		7161		9628.837891		1719325.875		17717.898438		98463

		161		4040.230469		828649.75		4188.25		36119.5				Regression Statistics

		16		2160.819824		372957.5		397.920044		3765.199951				Multiple R		0.7359559309

		18		1777.010742		281926.96875		701.72998		4010				R Square		0.5416311323

		259		4675.675781		741428.6875		6576.300293		32314				Adjusted R Square		0.5380501255

		1712		5362.623535		977070		9482.599609		52386				Standard Error		10463.8116612112

		584		5858.393066		1020204.6875		21859.699219		60669				Observations		130

		93		2998.095459		656713.375		7488.099609		27854.199219

		1816		6510.619141		1034841.8125		20785.099609		44396.898438				ANOVA

		46757		16305.773438		3102885		71179.703125		287438						df		SS		MS		F		Significance F

		283		5288.516113		974609.4375		11368.900391		40995				Regression		1		16560685294.8936		16560685294.8936		151.2510770677		1.97523566954679E-23

		2716		15160.935547		3048156.75		41912.398438		148598				Residual		128		14014893373.6064		109491354.4813

		52321		11573.704102		2053175		45144		254419				Total		129		30575578668.5

		817		4744.057129		957934.3125		5719.600098		37185

		1471		8444.611328		1402854		10232.800781		71322						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		78		2862.758057		553671.5		3116.590088		21076.203125				Intercept		-3130.6046538402		1266.7262423703		-2.4714137508		0.0147719621		-5637.038910629		-624.1703970514		-5637.038910629		-624.1703970514

		20		1860.930176		299962.0625		943.51001		6146.600098				X Variable 1		0.9275927101		0.0754237444		12.2984176652		1.97523566954668E-23		0.7783539478		1.0768314725		0.7783539478		1.0768314725

		26		1035.066162		160752.6875		272.359985		1904.300049

		28		4004.961914		598585.75		2858.75		19007.777344

		1747		6089.130371		1002814.8125		8070.700195		61918				SUMMARY OUTPUT

		64		2729.644775		475817.5625		2616.579834		20693.699219

		25		1733.32312		289762.25		1833.01001		7561.399414				Regression Statistics

		644		5301.560547		1019760.4375		7791.899902		56866				Multiple R		0.7987219416

		995		2919.79541		618803.4375		4377.500488		33302.5				R Square		0.63795674

		42		1157.108154		202180.40625		483.73999		3119.950439				Adjusted R Square		0.635128277

		11412		6731.208984		1200578.75		12300.999023		59624.5				Standard Error		9299.5640762323

		59		2645.089355		373624.03125		1662.270142		16851.900391				Observations		130

		20		1150.177979		183146.65625		489.75		4727.700195

		1117		2931.085205		563941.4375		5832.410156		22010.5				ANOVA

		495		5103.674805		884736.875		11622.499023		55534						df		SS		MS		F		Significance F

		0		2751.062744		482520.8125		2770.450195		17138				Regression		1		19505896491.4822		19505896491.4822		225.5489101659		5.05690902434915E-30

		22746		12731.670898		2206881.25		21237.599609		143475.09375				Residual		128		11069682177.0178		86481892.0079512

		2015		6940.156738		1240900		12763.900391		71414				Total		129		30575578668.5

		143		5660.934082		1012173.625		19984.800781		56719

		9969		8139.502441		1411217		22410.400391		83752						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		236		3053.879395		554991.25		4192.599609		22832.699219				Intercept		-5463.5856718995		1192.7888496075		-4.5805137042		0.0000108578		-7823.7221668832		-3103.4491769158		-7823.7221668832		-3103.4491769158

		142		3726.283203		580674.5625		3587.870117		16304.900391				X Variable 1		0.1902545487		0.0126681933		15.0182858598		5.05690902434915E-30		0.1651883642		0.2153207332		0.1651883642		0.2153207332

		463		3906.837891		672683.4375		4374.499512		34425

		4636		6293.626465		1088769.875		8412.580078		61420.101563

		15743		9589.40918		1573571.625		11575.201172		87131

		576		3235.247559		725749.9375		5704.899414		37953.097656

		967		4949.481934		821456.6875		4618.219727		33727.101563

		671		3974.130127		708190		3904.130127		35240

		9578		7779.411133		1303747		8874.979492		70958.101563

		138		2318.353271		526614.0625		3178.389648		22418.5

		22		1631.049194		290359.09375		1187.395996		7832

		23		1957.657593		307117.09375		1846.389893		11469

		29103		12711.374023		2210647		18974.601563		154327.90625

		3155		10348.908203		1725447.5		14868.099609		98893

		14802		15820.010742		2812355.75		23000		204714

		3467		11166.989258		2021225		18779.5		112531

		71		5158.130859		1105242.5		3678.140137		31563.199219

		162		3257.784912		594799.875		1528.26001		7490.400391

		3507		4394.373047		808983.3125		7528.419922		30220.800781

		228		2543.195068		511589.6875		6150.610352		19693.503906

		23		1771.86792		320743.875		1523.75		7807.199707

		35		1265.075684		241488.84375		1083.380005		5343.100098

		847		2606.023926		430539.96875		3800.560059		17604.199219

		859		5149.723633		894816.5625		18046		54229

		2752		7645.467285		1274297.75		29480		72337

		266		3707.934082		665943.875		7214		26253

		152		3911.215576		686146.25		7565.799805		28987.800781

		376		3421.726807		591789.625		3816.570068		25494.599609

		1498		5541.618164		842105.3125		5123.700195		51508.601563

		33907		9046.6875		1582240.75		12590.799805		100703

		6013		14541.211914		3031734.5		18487		198868

		24158		15292.229492		2577935.25		24883.300781		196854

		3210		7111.425293		1394461.625		9189		78434

		7948		6104.963867		1001882.125		5855.419922		42595.898438

		1984		10180.822266		1762773.75		12944.000977		97797

		11803		7689.664063		1335289.875		11505.098633		77280

		614		5369.327148		988265.4375		6603		46906.800781

		4664		8068.222168		1368114.875		10763.899414		72393

		202		5883.836426		1032902.4375		7527		51883

		1237		6728.853027		1103533.375		8787.950195		52088

		98		2833.436279		553047.1875		2458.299805		23024

		0		3763.451904		586466.6875		4610.080078		25641.400391

		20049		7284.806641		1359120		9261.199219		73408

		15043		9128.176758		1557789.875		16637.199219		101346

		532		7359.598145		1225303.125		8306.100586		60149

		13669		9206.720703		1564699.5		14764.799805		94819

		142		3550.75415		693770.6875		2976.640137		27669.099609

		519		6515.42041		1034475		7625.799805		49427.5

		3800		6638.338867		1153211.125		9234.599609		53600

		9217		8964.462891		1535327		23583.300781		94470

		4985		10671.943359		1781313		30364.398438		114170

		13426		9141.519531		1649133.625		24013.699219		93956

		781		6359.486328		1099980.125		9420.499023		56441

		118330		21819.894531		4327206.5		74210.601563		333556

		18776		13228.523438		2265024.25		31132		125799

		2776		5931.50293		1215592.125		7946.700684		56119

		28206		10426.186523		1959565.5		14793.19043		125195.203125

		243		5574.145996		995540.8125		5568.5		43150

		2659		3746.07666		627902.125		2980.819824		24879.900391

		6707		7033.617188		1167165.625		7181.399902		68077

		25208		9223.552734		1501982.875		10713.899414		84425

		11256		9330.234375		1511007.125		11944.100586		87848

		562		3189.05127		720886.1875		3264.26001		27437.798828

		587		2378.709229		490415.375		2159.01001		18860.5

		7776		4694.374023		747235.1875		5113.080078		37166

		2291		4369.919922		703112.25		4631.839844		38893.800781

		444		3149.375732		571994.1875		3856.389648		32560.599609

		3478		4722.592773		748183.6875		6320.510254		42290

		270		3211.674072		676763.375		5363.199707		39780

		22879		7282.5		1290683.375		11690.401367		101841

		2520		6836.230957		1348834.125		9865.099609		51313

		49549		14365.56543		2588675		26872.201172		203941

		29551		10737.774414		1823988.875		15569.900391		99237

		3086		10094.025391		1717300.75		16836.599609		93223

		10650		10900.478516		2142424.5		15100.099609		129265

		6897		10856.657227		1703236.5		15005.600586		99276

		1886		7606.403809		1443717.375		6522.700195		63484

		4230		13604.329102		2614931.25		29496.5		186806

		2447		11441.575195		1924744		22560.199219		111558

		929		7895.161133		1393740.375		18994.099609		59785

		56200		24433.642578		4499209		57686		379166

		7812		12184.203125		2128825.25		21360.201172		120924

		317		6398.536133		1114625		4432.600586		42762

		4360		6878.95752		1272056.125		6647.300781		53696

		234		3203.277344		637205.5625		1659.570068		14949.700195

		38007		14415.344727		2878650.5		17722.798828		215530

		51902		10585.354492		1712475.5		13535.299805		106610

		541		5585.163086		975391.9375		6376.999512		54359

		9165		7014.25		1214468		7705.5		60683

		38		1654.630981		418139.3125		1169.630005		16046.400391

		11		1123.834839		256576.203125		296.26001		3166

		25		3458.18457		570870.3125		3010.289307		24283.097656

		12930		6968.493652		1162623.125		14032.369141		91047.398438

		37		1877.428833		316909.65625		2056.040039		19428.099609

		2874		9127.985352		1982127.125		17330.730469		105579.796875

		7607.5								68703.1440786769

				Org_P

		observed		L95PPU		U95PPU		Best_Sim

		9202		336.257538		13114.043945		11832.700195		13291.599609				SUMMARY OUTPUT

		4370		327.698303		12780.233398		2596.500244		3544.859619

		2723		334.613464		13049.924805		1795.179932		1645.130005				Regression Statistics

		2580		278.928192		10878.200195		3021.899902		2018.060059				Multiple R		0.6993972

		4697		223.142578		8702.560547		6796.999512		3434.979492				R Square		0.4891564434

		5182		213.100708		8310.927734		8104.099609		5712.199707				Adjusted R Square		0.4851654781

		5695		213.972076		8344.911133		12044		5829.399414				Standard Error		2423.0260229797

		3132		223.97934		8735.194336		4759.000488		1794.589966				Observations		130

		4529		189.73233		7399.560547		10350.799805		2856.340088

		12660		309.401245		63259.097656		47063.800781		25073.601563				ANOVA

		4340		280.031403		10921.225586		6125.100098		1894.089966						df		SS		MS		F		Significance F

		5547		241.866165		24431.615234		20722.699219		10140.400391				Regression		1		719591434.602073		719591434.602073		122.5659479191		2.13681679986076E-20

		13773		373.326324		30307.304688		22465.199219		10561.700195				Residual		128		751495053.828697		5871055.1080367

		3016		244.590881		9539.043945		2342.600098		1182.52002				Total		129		1471086488.43077

		5610		199.451569		7778.61084		2474.000244		1375.959961

		3033		166.985443		6512.432617		1548.700073		995.309998						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		1986		124.952316		4873.140137		1327.930054		948.310059				Intercept		3461.3510418433		281.8189757043		12.2821787752		2.16587438973009E-23		2903.7240571867		4018.9780264999		2903.7240571867		4018.9780264999

		658		112.811241		4399.638672		1252.009888		980.460022				X Variable 1		0.2775196644		0.0250673744		11.070950633		2.13681679986082E-20		0.2279195821		0.3271197467		0.2279195821		0.3271197467

		1964		103.147591		4022.756104		1929.809937		1148.920044

		6329		85.35894		3328.998535		2520.100098		1560.440063

		2986		81.809746		3190.580078		1700.850098		1184.469971				SUMMARY OUTPUT

		2394		54.811745		2137.657959		2172.889893		1441.539917

		5619		119.244949		4650.553223		4825		2835.77002				Regression Statistics

		6210		191.150742		7454.878906		3115.400146		1610.47998				Multiple R		0.6695848022

		2803		172.515152		6728.09082		1542.82019		1599.949951				R Square		0.4483438073

		12221		156.857437		22512.185547		18390		6476.101074				Adjusted R Square		0.4440339933

		3759		184.025131		7176.97998		3534.800293		1493.790039				Standard Error		2517.9573370116

		2746		146.777115		5724.307129		1497.809814		2138.959961				Observations		130

		5247		133.82048		12219.71875		7544.199707		4816.200195

		7051		166.054199		15830.183594		29466.601563		5664.099609				ANOVA

		4032		191.758789		7478.592773		3827.700439		2385.029785						df		SS		MS		F		Significance F

		6575		181.135986		25357.576172		14417.5		5226.899902				Regression		1		659552517.101431		659552517.101431		104.0285744917		3.05102685409242E-18

		5973		234.040863		28966.304688		12550		19071.199219				Residual		128		811533971.32934		6340109.15101046

		3431		272.487396		10627.008789		12018.799805		4752.200195				Total		129		1471086488.43077

		5822		229.793991		8961.96582		11706.199219		4264.699707

		3027		216.189758		8431.400391		2630.999756		1265.550049						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3334		167.862701		6546.645508		2034.560059		1053.060059				Intercept		3509.3225525108		295.4102561766		11.8794878618		2.13476111328332E-22		2924.8028977334		4093.8422072882		2924.8028977334		4093.8422072882

		5337		109.024841		4251.96875		1934.799927		1235.609985				X Variable 1		0.5062342405		0.0496335333		10.1994399107		3.05102685409259E-18		0.4080258163		0.6044426648		0.4080258163		0.6044426648

		8155		101.81086		3970.623535		3340.220215		1777.51001

		7011		122.958084		4795.365234		3456.5		1810.510132

		4103		157.407135		6138.878418		3502.299805		2135.26001

		2244		107.163651		4179.382324		1885.800049		974.209961

		2393		96.639061		3768.92334		1619.609985		968.73999

		5039		93.453819		3644.698975		2180.369873		1416.070068

		3727		80.363953		3134.194092		1614.990112		1092.589966

		2194		69.929718		2727.259033		1663.949951		1099.449951

		2723		68.088608		2655.455566		2178.360107		1358.349976

		9577		130.705505		9864.123047		8229.900391		3942.469971

		8953		213.880524		8341.34082		7385.900391		3932.400146

		14393		356.218597		13892.525391		10997.200195		6064.399902

		12441		529.819275		20662.951172		9667.700195		5779.600098

		5202		541.704346		21126.46875		2267.399902		1811.030151

		5668		621.987976		24257.53125		2861.019775		1708.060059

		5194		496.453735		19361.695313		15664.799805		9785.5

		4644		432.969391		16885.806641		5814.700195		5479.59082

		2967		353.125		13771.875		2867.139893		1954.329956

		2208		600.276123		23410.767578		2788.700195		1905.600098

		3895		309.427704		12067.679688		4137		2004.25

		4771		149.833862		12654.686523		10245.499023		5830.199219

		4925		122.091133		9225.366211		15175.799805		3384.699951

		3160		114.684357		4472.689941		3220.000244		1315.079956

		4162		127.571541		4975.290039		2685.999756		1176.300049

		4260		96.783386		3774.552002		1869.219971		1125.760132

		4804		67.085426		2616.331543		1844.850098		1217.609985

		7122		69.345543		2704.476074		2743.599854		2481.27002

		8479		102.54747		12313.902344		8026.02002		5407.22998

		8947		221.891327		8653.761719		5249.099609		2279.900146

		6011		189.71637		7398.938477		3231.699951		2372.440186

		3926		167.560242		6534.849609		2637.390137		1701.819946

		10950		195.928391		7641.20752		5840.300293		3481.919922

		6527		284.952332		11113.140625		5587.000488		2473.029785

		4229		279.41391		10897.142578		5461.000488		2801.949951

		6440		278.200317		10849.8125		5767.700195		3108.800049

		5564		338.340881		13195.293945		3757.300293		2264.059814

		6750		303.928223		11853.201172		6312.799805		3532.429932

		3495		311.383026		12143.9375		1946.110107		1456.400146

		4767		278.748749		10871.201172		6176.209473		3851.869873

		8621		277.095886		10806.740234		7383.799805		2939.300049

		9853		326.798492		12745.140625		14707.000977		8676.699219

		5010		327.82663		12785.238281		6038.299805		3409.399902

		6456		298.981659		11660.285156		13084.5		8366.899414

		2940		351.055267		13691.15625		3737.000244		2822.100098

		4659		290.53714		11330.948242		7057.099609		2921.999756

		3728		279.631012		10905.609375		5338.600098		2833.5

		7758		227.92688		8889.148438		12412.200195		7161.200195

		6942		182.926743		15398.200195		20475.599609		5864.200195

		6604		265.557281		10356.733398		12792.200195		5288.099609

		4095		233.245209		9096.563477		5125.800293		2987.400146

		14672		498.177826		63540.429688		48843.199219		23173.451172

		12933		459.9021		17936.181641		11697.200195		4565.199707

		4116		460.065277		17942.544922		3160.800049		1731.460083

		4327		302.310486		11790.109375		6823.740234		2495.489746

		2195		266.275116		10384.729492		1869.599976		1224.470093

		1971		234.998734		9164.950195		1555.630127		804.580017

		4140		136.834839		5336.559082		3385.800049		1950.190063

		7051		167.678207		6539.450195		3524.899902		1977.189941

		6877		203.624512		7941.355469		5437.100098		2751.52002

		2808		220.461853		8598.012695		1945.209839		1142.389893

		2497		162.823792		6350.12793		1892.749878		1216.849976

		3632		152.631775		5952.63916		3436.240234		2069.929932

		5119		188.918167		7367.808594		2660.5		1451.320068

		5186		189.642334		7396.050781		1920.200073		1239.459961

		7209		153.590286		5990.020996		5401.089844		3419.850098

		4549		263.29068		10268.335938		3591.600098		2209.790039

		8332		284.877014		11110.204102		5990.299805		3276.800049

		6156		219.35051		11784.186523		10383.400391		5538.700195

		13565		370.076111		44392.941406		45084.003906		25625.898438

		6332		352.284149		13739.081055		9567		5641.100586

		6135		375.968323		14662.764648		10168.299805		5826.199707

		5200		307.477356		11991.617188		10679.700195		7938

		8383		384.76413		15005.800781		10281.699219		7571.500488

		2870		409.851898		15984.224609		3736.099609		2341.199951

		4555		330.103729		27396.927734		17165.099609		9529.999023

		5979		340.740112		13288.864258		12860.599609		6796.900391

		439		302.746979		11807.131836		9750.799805		3558.800049

		24896		502.708069		50039.082031		38119		18981.199219

		8561		618.649597		24127.333984		8377.899414		3403

		2157		497.929199		19419.240234		2194.299561		1371.900024

		2951		483.659637		18862.726563		2359.299805		1536.630005

		1903		363.516571		14177.146484		1418.420044		809.210022

		5093		200.027618		7801.07666		2459.5		1386.040039

		4645		163.599396		6380.376465		3538.699951		2200.060059

		3236		169.938507		6627.601563		2485.999756		1381.240112

		3909		135.338867		5278.21582		2763.699951		1486.849976

		1335		106.488937		4153.068359		1289.890015		799.48999

		1439		125.634445		4899.743164		1445.960083		646.799927

		3086		93.598145		3650.327637		2294.599854		1130.439941

		8598		208.149689		18203.398438		12768.401367		5605.009766

		3023		247.57782		9655.535156		2066		1154.48999

		6029		200.004257		20996.070313		17472.910156		8905.959961

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim						SUMMARY OUTPUT

		327963		59488		310151.28125		325930		305170																								1991		14		247600

		143807		59211.097656		332493.15625		168120		213202				Regression Statistics																				1991		28		302810

		74951		20637.5		277863.21875		28383		38535				Multiple R		0.9049405778																		1991		42		182879

		69748		7641.992188		231139.125		29287		33550				R Square		0.8189174494																		1991		56		86010

		143360		44381.644531		227224.953125		107281		107085				Adjusted R Square		0.817502742																		1991		70		175746

		114420		41438.648438		197055.6875		115528		105504				Standard Error		43771.4959408533																		1991		84		183339

		135732		50025.480469		212946.3125		156231		149672				Observations		130																		1991		98		181938

		79016		51316.527344		213320.53125		102112		107558																								1991		112		135115

		106591		46113.40625		192125.8125		125795		84920				ANOVA																				1991		126		128991

		372692		36702.179688		336891.84375		351096		278091						df		SS		MS		F		Significance F										1991		140		303348

		130685		63885		338517.09375		187107		201584				Regression		1		1109063137038.08		1109063137038.08		578.8599352971		2.47875571562117E-49										1991		154		195280

		125388		57308.507813		237277.3125		174850		118719				Residual		128		245240813683.218		1915943856.90014														1991		168		210440

		363543		59185		368299.6875		330490		328980				Total		129		1354303950721.3																1991		182		311990

		98186		29286.576172		306339.6875		90605		98032																								1991		196		175272

		106758		22438.095703		176700		70405		51268						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				1991		210		98376

		61843		14701.463867		151190.21875		37366		32703				Intercept		31416.0217995533		6281.7699462046		5.0011417273		0.0000018374		18986.4668888006		43845.576710306		18986.4668888006		43845.576710306				1991		224		70225

		41506		1294.695557		121234.609375		23145.199219		25517				X Variable 1		0.8411821366		0.0349625657		24.0595082098		2.47875571562105E-49		0.772002728		0.9103615453		0.772002728		0.9103615453				1991		238		44354

		22010		1252.002197		107475.101563		16854.599609		22166																								1991		252		36709

		33329		1172.298096		95846.414063		32220.800781		25075.800781																								1991		266		40174

		87363		9364.681641		76676.4375		61413		41539				SUMMARY OUTPUT																				1991		280		46641

		48379		9807.291016		76779.078125		29519.099609		26395																								1991		294		33280

		44140		9518.575195		70194.96875		24623.199219		21821				Regression Statistics																				1991		308		27861

		115259		12167.746094		111235.484375		105148		90669				Multiple R		0.877583757																		1991		322		61214

		171603		17468.103516		194194.234375		138494		156901				R Square		0.7701532506																		1991		336		104661

		57990		12837.22168		166928.140625		26907		39141				Adjusted R Square		0.7683575729																		1991		350		76408

		293848		29056.847656		136279.1875		149052		115179				Standard Error		49314.2316491859																		1991		364		105974

		84829		34351.429688		176337.3125		73600		97179				Observations		130																		1992		13		124533

		56112		16271.467773		144487.296875		26749		50839																								1992		27		83057

		152462		26302.271484		132728.59375		71888		82278				ANOVA																				1992		41		89446

		224041		26954.710938		247563.3125		235198		167855						df		SS		MS		F		Significance F										1992		55		214285

		123700		46522.582031		192402.4375		99429		107082				Regression		1		1043021589998.15		1043021589998.15		428.8928007665		1.08458163675329E-42										1992		69		157985

		242042		30840.25		226894.4375		174393		124929				Residual		128		311282360723.144		2431893443.14956														1992		83		210607

		293872		48611.339844		229566.40625		202473		184903				Total		129		1354303950721.3																1992		97		244700

		202718		59765.035156		294273.75		222670		210472																								1992		111		208720

		168388		53790		207445.421875		124977		95007						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				1992		125		175204

		88915		22710.214844		192939.78125		55812		52684				Intercept		36300.5540264871		7028.8560078964		5.164503866		0.0000008984		22392.7617230286		50208.3463299456		22392.7617230286		50208.3463299456				1992		139		102011

		57281		19888		145156.59375		51015		43329				X Variable 1		0.8536511653		0.041219817		20.7097272016		1.08458163675322E-42		0.7720907161		0.9352116146		0.7720907161		0.9352116146				1992		153		57834

		73528		28528.710938		103618.703125		69820		49907																								1992		167		57980

		132032		27517.232422		99801.515625		97220		73283																								1992		181		72749

		135835		26827.984375		134442.4375		142893		119742																								1992		195		95597

		103518		19687.734375		189654		98359		119632																								1992		209		127631

		47426		19546.226563		138489.265625		52392		37986																								1992		223		89198

		41310		12676.472656		96859.328125		41800		33574																								1992		237		53438

		80798		26387.671875		107873.929688		84062		59635																								1992		251		64206

		55672		11650.535156		87196.78125		35912.5		29481																								1992		265		46518

		31826		9388.601563		75046.359375		24616		22442.400391																								1992		279		30788

		40389		8878.924805		63552.878906		25265.101563		24204																								1992		293		26045

		240931		8846.366211		162691.453125		186606		157918																								1992		307		106561

		249466		19312.904297		296356.46875		277030		262750																								1992		321		159381

		533071		14342.188477		439062.0625		441010		431000																								1992		335		273475

		490410		23855.521484		612737.125		492920		508230																								1992		349		398830

		205428		36404.03125		657052.3125		178128		242286																								1992		363		441300

		121093		26730.183594		592759.125		80358		98593																								1993		11		342910

		156280		31659.634766		382356		82604		97871																								1993		25		229510

		138931		27736.082031		316240.03125		82821		73975																								1993		39		153126

		90067		21020.492188		280359.34375		53879		52079																								1993		53		76946

		71850		30876.105469		323998.90625		108551		129838																								1993		67		89991

		140132		21612.480469		218667.40625		66120		71974																								1993		81		91622

		154906		17036.841797		182033.6875		105783		94608																								1993		95		142082

		170545		32530.175781		181716.125		148453		126580																								1993		109		130205

		87484		26382.371094		176856.578125		66974		63200																								1993		123		81321

		81866		39113.0625		170687.9375		90312		69665																								1993		137		80914

		60368		24367.707031		116753.039063		55915		46882																								1993		151		58636

		65555		16525.210938		87948.789063		62634		47547																								1993		165		50861

		143166		12865.932617		118124.539063		103796		77510																								1993		179		74969

		196023		14407.083008		177824.484375		139438		109436																								1993		193		128999

		282069		23476.009766		293910.8125		304220		238710																								1993		207		161116

		134800		25326.339844		288021.4375		143529		146505																								1993		221		183696

		82310		19958.638672		209177.34375		56301		48402																								1993		235		143720

		0		36523.273438		168266.875		139549		116327																								1993		249		121732

		153443		30874.367188		258040.875		229030		238070																								1993		263		166981

		104432		32397.75		264245.5625		115087		124374																								1993		277		176050

		162120		48661.5		240266.125		205414		206791																								1993		291		195953

		155476		54997.378906		281332.8125		198016		222452																								1993		305		213278

		160255		53828.800781		276907.8125		180827		177932																								1993		319		226920

		122472		42026.832031		301169		99741		127569																								1993		333		226110

		126196		20734.009766		227632.515625		54011.199219		54721																								1993		347		133246

		272291		54099.429688		233098.859375		237203		213074																								1993		361		182864

		350584		77701.335938		358915.6875		333440		351610																								1994		10		297195

		175093		76275.914063		363341.375		211084		221063																								1994		24		312810

		294571		72135		308592.9375		196238		194750																								1994		38		306530

		147724		62278.519531		307523.09375		99372		115535																								1994		52		251690

		151001		57928.421875		265319.125		115219		101941																								1994		66		182616

		125750		53849.480469		230994.328125		114143		96726																								1994		80		166689

		170346		51090.667969		224012.96875		156391		123563																								1994		94		152082

		215458		57408.136719		246341.640625		221824		176162																								1994		108		188564

		197189		67245.5		283391.71875		224080		231870																								1994		122		213168

		126112		60464.179688		254821.34375		122811		110182																								1994		136		150853

		453504		48560.378906		480081.75		575177		470807																								1994		150		440266

		197523		75268.289063		507993.6875		336610		322930																								1994		164		352520

		130014		47165		440992.65625		114078		146779																								1994		178		328590

		147122		42918.75		282576.15625		116633		87057																								1994		192		196592

		84158		27473.931641		268810.3125		97154		80142																								1994		206		141172

		60778		16746.035156		201121.765625		40736		35322																								1994		220		93720

		88078		14282.125977		135236.265625		64650		46978																								1994		234		67349

		110133		38220.300781		159338.109375		134085		108154																								1994		248		109451

		141874		32176.984375		193092.140625		187857		170094																								1994		262		125170

		82015		25865.824219		253083.671875		101584		128671																								1994		276		159509

		74347		17609.617188		189390.890625		42186		47160																								1994		290		110762

		83546		17773.328125		148038.234375		70541		59977																								1994		304		81528

		93783		38093.121094		150256.640625		102894		92984																								1994		318		105390

		109532		32110.832031		151645.96875		97782		100374																								1994		332		115692

		173671		36848.90625		131651.875		102063		96650																								1994		346		100184

		132859		54932.375		240024.28125		209630		220290																								1994		360		183016

		271482		67011.335938		331450.375		295980		295000																								1995		9		262010

		188847		53792.535156		270161.15625		139412		104340																								1995		23		205480

		463779		53021		385875		364080		348920																								1995		37		317680

		206854		83474.65625		369856		203496		224425																								1995		51		355360

		269947		88499.46875		393076.65625		293010		294130																								1995		65		339790

		157359		79405.710938		355119.875		171945		162700																								1995		79		321040

		278148		99294.164063		334531.1875		254430		230830																								1995		93		270080

		158281		72083.320313		321951.28125		145662		152576																								1995		107		273200

		193059		67972.632813		273781.6875		190248		147634																								1995		121		321240

		149076		78717.414063		304599		181470		166623																								1995		135		203560

		144797		68130.625		291973.0625		189528		170572																								1995		149		163124

		549677		47909.835938		536173.625		602850		560060																								1995		163		328738

		199758		67901.320313		662553.5		430680		451680																								1995		177		414510

		110954		37377.082031		518763.4375		68789		89209																								1995		191		400790

		82316		26612.90625		341178.78125		66320		56997																								1995		205		192398

		48608		5246.375		268907.28125		29379.699219		31684																								1995		219		92746

		128106		21042.054688		188516.28125		110848		75751																								1995		233		112927

		114264		23814.900391		160353.671875		93023		70603																								1995		247		85826

		83426		19752.009766		170665		65905		65009																								1995		261		71470

		92458		23247		141455.140625		93476		84944																								1995		275		69869

		56754		1710.275513		153736.96875		30723.300781		49684																								1995		289		69411

		41407		1847.259766		139551.390625		17099.400391		23547																								1995		303		42213

		72661		1568.052124		100731.679688		36444		32313																								1995		317		38303

		215276		22686.611328		170443.125		171601		151421																								1995		331		119450

		94399		20001.183594		195124.21875		83134		90309																								1995		345		93169

		187061		39608.816406		158671.5		165320		122963																								1995		359		121051
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The Swiss Cheese Effect
(multimodality of the objective function response surface)



Non-uniqueness  -  inherent to calibration

Abbaspour, KC. The fallacy in the use of the “best-fit” solution in hydrologic modeling. Science of 
the Total Environment. 2022;802:149713 
https://doi.org/10.1016/j.scitotenv.2021.149713 

In SWATCUP File: 
SUFI2.OUT\goal.txt
C:\....\SPE.OUT\Single_Obj\ Single_Obj_goal.txt
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https://doi.org/10.1016/j.scitotenv.2021.149713
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• Parameterization  
   (most important, difficult, and neglected aspect of calibration)
• Objective function definition
   (most surprising aspect of calibration)
• Optimization algorithm
   (most confusing aspect of calibration)
• Non-uniqueness (uncertainty)
   (most difficult part to quantify and communicate)
• Parameter conditionality
   (most disappointing aspect of calibration)
• Time constraint
   (makes some projects impossible to build and run)
……………………………………………………………………………….
• Position of observed outlets 
  (causes the biggest headache in calibration)

Issues w.r.t. calibration of distributed watershed models
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- watershed parameterization

- type of the objective function/algorithm

- weights in the objective function

- conceptual model (model structure)

- experimental procedure (to collect the 

   calibrating data)

- input (driving or forcing) data

- number and type of variables (in the

   objective function)

- location of outlets

- ……

(B)

Model Conditionality
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• A calibrated model is always conditioned on the 
situation that it was calibrated for 

• Care must be taken to apply it outside this boundary 

• Should obtain unconditional parameter sets

Model Conditionality
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• Parameterization  
   (most important, difficult, and neglected aspect of calibration)
• Objective function definition
   (most surprising aspect of calibration)
• Optimization algorithm
   (most confusing aspect of calibration)
• Non-uniqueness (uncertainty)
   (most difficult part to quantify and communicate)
• Parameter conditionality
   (most disappointing aspect of calibration)
• Time constraint
   (makes some projects impossible to build and run)
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Issues w.r.t. calibration of distributed watershed models
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Parallel Processing
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A parallelization framework for calibration of hydrological models

Rouholahnejad et al., Env. Modelling & Software, 2012; 31:28-36. 
https://doi.org/10.1016/j.envsoft.2011.12.001 

https://doi.org/10.1016/j.envsoft.2011.12.001
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• Parameterization  
   (most important, difficult, and neglected aspect of calibration)
• Objective function definition
   (most surprising aspect of calibration)
• Optimization algorithm
   (most confusing aspect of calibration)
• Non-uniqueness (uncertainty)
   (most difficult part to quantify and communicate)
• Parameter conditionality
   (most disappointing aspect of calibration)
• Time constraint
   (makes some projects impossible to build and run)
…………………………………………………………………………………..
• Position of observed outlets 
  (causes the biggest headache in calibration)

Position of outlets
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Model Uncertainty
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“All models are wrong - but some models are useful” 
G. Box
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95ppu

				q_10

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		1.43		0.000003		0.000026		0		0.000005

		1.6		0.005024		0.006207		0.006		0.005614

		6.66		0.010278		0.012601		0.012		0.011303

		6.68		0.016781		0.019896		0.0196		0.018296

		3.54		0.010578		0.012984		0.0128		0.011757

		2.14		0.005184		0.006913		0.0068		0.006031

		0.62		0.001191		0.002425		0.0023		0.001794

		0.12		0.000394		0.001114		0.001		0.00073

		0.44		0.000135		0.000358		0.0003		0.00024

		0.8		0.000252		0.000574		0.0005		0.000405

		0.99		0.001635		0.002083		0.0021		0.00186

		0.98		0.002309		0.002755		0.0027		0.002535

		1.08		0.004461		0.005108		0.0051		0.004803

		1.19		0.006714		0.007731		0.0077		0.007231

		3.4		0.006316		0.007305		0.0073		0.006833

		2.54		0.006719		0.007922		0.008		0.00735

		2.38		0.002525		0.003459		0.0035		0.003016

		1.55		0.000174		0.000471		0.0005		0.000329

		0.64		0.000007		0.000011		0		0.000009

		0.37		0		0		0		0

		0.42		0		0.000002		0		0.000001

		0.76		0.001801		0.002138		0.0022		0.001979

		0.7		0.004455		0.00515		0.0052		0.004821

		2.06		0.010694		0.012107		0.0122		0.011441

		1.11		0.013985		0.015832		0.0159		0.014962

		1.4		0.014462		0.01831		0.0176		0.01653

		2.59		0.016049		0.018923		0.0188		0.01758

		11.23		0.012596		0.015046		0.0149		0.013892

		8.73		0.016359		0.019207		0.0192		0.017864

		3.69		0.010157		0.012403		0.0124		0.011343

		1.66		0.005048		0.00666		0.0067		0.005898

		1.37		0.002845		0.004001		0.004		0.003455

		1.04		0.001599		0.002432		0.0024		0.002039

		0.99		0.001691		0.002291		0.0023		0.002007

		1.08		0.002102		0.00256		0.0026		0.002344

		1.29		0.004642		0.005267		0.0053		0.004967

		1.63		0.009095		0.011581		0.0109		0.010327

		2.51		0.022431		0.027951		0.0252		0.024575

		8.11		0.030355		0.036897		0.0344		0.03314

		14.02		0.027963		0.033795		0.0321		0.030567

		9.66		0.032743		0.038732		0.0376		0.035586

		4.64		0.021778		0.026311		0.0255		0.023937

		3		0.014193		0.017436		0.0169		0.015735

		2.33		0.008457		0.010781		0.0104		0.009565

		1.73		0.00603		0.007706		0.0074		0.006829

		1.01		0.004664		0.005872		0.0057		0.00524

		1.71		0.007896		0.009235		0.0091		0.008563

		1.66		0.012675		0.014503		0.0144		0.013598

		1.85		0.012935		0.014716		0.0147		0.013847

		2.68		0.015216		0.017308		0.0173		0.016302

		3.42		0.017108		0.019869		0.0198		0.018569

		4.34		0.019289		0.022285		0.0224		0.020874

		2.4		0.012747		0.014989		0.015		0.013932

		1.25		0.006169		0.007776		0.0078		0.007017

		1.36		0.00234		0.003498		0.0035		0.002952

		1.14		0.00039		0.000976		0.001		0.000696

		0.85		0.000488		0.001026		0.001		0.000771

		0.85		0.00142		0.00188		0.0019		0.001662

		4.44		0.016076		0.018215		0.0183		0.017207

		3.12		0.031131		0.03525		0.0354		0.033295

		2.04		0.023888		0.027017		0.0272		0.025542

		2.34		0.021118		0.023983		0.024		0.022622

		3.36		0.016906		0.019263		0.0194		0.018153

		5		0.012095		0.013961		0.0141		0.013082

		3.96		0.008313		0.009935		0.01		0.00917

		1.94		0.008749		0.01047		0.0106		0.009658

		0.67		0.003965		0.005252		0.0053		0.004645

		0.72		0.002598		0.003521		0.0036		0.003086

		0.72		0.001105		0.00177		0.0018		0.001456

		0.77		0.001257		0.001736		0.0018		0.00151

		0.73		0.001303		0.001649		0.0017		0.001485

		0.79		0.002075		0.002489		0.0025		0.0023

		p-factor=		0

		d_factor=		0

		R2=		0.48

		Nash_Sutclif=		-0.94

				q_27

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		21.41		0.000346		0.11169		0.0223		0.034509

		23.940001		1.23895		1.45725		1.345		1.35365

		99.959999		1.315023		1.3231		1.315		1.31905

		100.169998		1.152015		1.15767		1.152		1.155

		53.060001		0		0		0		0

		32.07		0.000005		0.000005		0		0.000005

		9.29		0.001475		0.003966		0.0018		0.003003

		1.78		0.000001		0.000001		0		0.000001

		6.59		0.000001		0.000001		0		0.000001

		11.95		0.000001		0.000001		0		0.000001

		14.81		0.261706		0.263968		0.2618		0.26292

		14.68		0.063103		0.157679		0.1034		0.107438

		16.26		0.536315		0.636965		0.595		0.59551

		17.809999		0.40962		0.417039		0.4098		0.413305

		51		0.735243		0.75136		0.7359		0.744015

		38.080002		0.282463		0.291894		0.2848		0.2877

		35.75		0.002666		0.006859		0.0038		0.004898

		23.23		0.000004		0.000004		0		0.000004

		9.55		0.000001		0.000001		0		0.000001

		5.48		0.000001		0.000001		0		0.000001

		6.29		0.000863		0.002748		0.0009		0.001619

		11.47		0.648412		0.652994		0.6485		0.65063

		10.56		0.210611		0.214758		0.2107		0.21282

		30.879999		1.624087		1.643833		1.627		1.6349

		16.620001		0.196754		0.411712		0.3089		0.304865

		21.02		1.392138		1.623267		1.51		1.51875

		38.779999		0.409049		0.416461		0.4101		0.413205

		168.389999		0.747031		0.758718		0.7478		0.75323

		130.949997		0.87818		0.890047		0.8792		0.88448

		55.360001		0.001608		0.00332		0.0016		0.00246

		24.91		0		0.000001		0		0

		20.620001		0.000001		0.000005		0		0.000003

		15.55		0.000001		0.000001		0		0.000001

		14.8		0.000001		0.000001		0		0.000001

		16.25		0.222819		0.22562		0.2234		0.22438

		19.379999		0.360528		0.370117		0.3608		0.36552

		24.51		1.710387		2.0375		2.01		1.9419

		37.66		1.810372		2.26595		1.873		1.96785

		121.629997		2.138047		2.155955		2.139		2.14745

		210.289993		1.860288		1.881467		1.868		1.8723

		144.889999		0.68694		0.70192		0.6901		0.695245

		69.540001		0		0		0		0

		44.970001		0.000005		0.000005		0		0.000005

		34.950001		0.000001		0.000001		0		0.000001

		25.98		0.000001		0.000001		0		0.000001

		15.17		0.000001		0.000001		0		0.000001

		25.639999		1.197069		1.207371		1.2		1.20295

		24.84		0.604065		0.61128		0.6049		0.60791

		27.700001		0.75036		0.763536		0.7575		0.759085

		40.169998		0.531453		0.60852		0.5324		0.54118

		51.299999		1.9213		1.932325		1.924		1.92775

		65.110001		0.357926		0.371893		0.3625		0.365805

		35.990002		0.051593		0.060769		0.0533		0.056676

		18.74		0.000025		0.00019		0.0001		0.000081

		20.42		0.000001		0.000004		0		0.000002

		17.139999		0.000001		0.000001		0		0.000001

		12.75		0.000001		0.000001		0		0.000001

		12.82		0.196016		0.202048		0.1961		0.19921

		66.540001		3.947057		3.968735		3.949		3.9586

		46.82		0.935441		0.943045		0.9359		0.939585

		30.58		0.06419		0.067776		0.0642		0.065979

		35.09		0.942425		0.952039		0.9429		0.94753

		50.380001		0.214918		0.221704		0.2151		0.21849

		75.019997		0.473235		0.482361		0.4741		0.478125

		59.450001		0.664788		0.6786		0.6706		0.672565

		29.040001		0.119023		0.13222		0.1217		0.126325

		10.04		0.000004		0.000004		0		0.000004

		10.84		0.000001		0.000001		0		0.000001

		10.81		0.000001		0.000001		0		0.000001

		11.58		0.000001		0.000001		0		0.000001

		10.92		0.000001		0.000001		0		0.000001

		11.88		0.176106		0.267534		0.2488		0.235965

		p-factor=		0

		d_factor=		0

		R2=		0.2

		Nash_Sutclif=		-0.91

				q_11

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		1.43		7.048138		38.2822		11.048138		53.2822		22		1		1

		1.6		12.515417		50.4200035		16.515417		65.4200035		28		1		2

		6.66		30.156813		129.8829895		34.156813		144.8829895		103.9		1		3

		6.68		11.848504		96.288544		15.848504		111.288544		80		1		4

		3.54		6.869764		60		10.869764		75		45		1		5

		2.14		6.455518		37		10.455518		52		22		1		6

		0.62		6.180289		35.2291405		10.180289		50.2291405		13.3		1		7

		0.12		5		35.03986		9		50.03986		5.8		1		8

		0.44		6.023398		34.8562405		10.023398		49.8562405		10.6		1		9

		0.8		6.331825		35.4017005		10.331825		50.4017005		16		1		10

		0.99		6.766815		36.0209395		10.766815		51.0209395		18.85		1		11

		0.98		6.539764		36.892543		10.539764		51.892543		18.7		1		12

		1.08		9.038988		43.395598		13.038988		58.395598		20.2		1		13

		1.19		20.84675		63.1390015		24.84675		78.1390015		21.85		1		14

		3.4		39.408829		206.6034775		43.408829		221.6034775		55		1		15

		2.54		13.622437		150.4517365		17.622437		165.4517365		42.1		1		16

		2.38		6.904409		58.534195		10.904409		73.534195		39.7		1		17

		1.55		6.715173		43		10.715173		58		27.25		1		18

		0.64		6.287624		35.5175605		10.287624		50.5175605		13.6		1		19

		0.37		6.188739		35.21419		10.188739		50.21419		9.55		1		20

		0.42		6.112358		35.0242		10.112358		50.0242		10.3		1		21

		0.76		8.659025		38.8477		12.659025		53.8477		15.4		1		22

		0.7		7.273767		36.78715		11.273767		51.78715		14.5		1		23

		2.06		33.996099		96.1840015		37.996099		111.1840015		34.9		1		24

		1.11		8.864849		90.1172485		12.864849		105.1172485		20.65		1		25

		1.4		9.561252		62.684347		13.561252		77.684347		25		1		26

		2.59		37.099916		149.2539985		41.099916		164.2539985		42.85		1		27

		11.23		25.557985		236.375488		29.557985		251.375488		172.45		1		28

		8.73		12.341927		134.762059		16.341927		149.762059		134.95		0		29

		3.69		6.864034		54.353266		10.864034		69.353266		59.35		0		30

		1.66		6.606191		49.3784215		10.606191		64.3784215		28.9		1		31

		1.37		6.279418		48.5059585		10.279418		63.5059585		24.55		1		32

		1.04		6.208743		47.6058265		10.208743		62.6058265		19.6		1		33

		0.99		6.148154		46.39945		10.148154		61.39945		18.85		1		34

		1.08		11.055545		52.1119		15.055545		67.1119		20.2		1		35

		1.29		15.894774		58.8856015		19.894774		73.8856015		23.35		1		36

		1.63		8.608354		48.2456485		12.608354		63.2456485		28.45		1		37

		2.51		13.426055		55.8383545		17.426055		70.8383545		41.65		1		38

		8.11		93.336662		318.759994		97.336662		333.759994		125.65		1		39

		14.02		41.779228		417.635575		45.779228		432.635575		214.3		1		40

		9.66		14.115321		240.9125905		18.115321		255.9125905		148.9		1		41

		4.64		6.994407		124.212334		10.994407		139.212334		73.6		1		42

		3		6.92002		74.274763		10.92002		89.274763		49		1		43

		2.33		6.56084		71.3868865		10.56084		86.3868865		38.95		1		44

		1.73		6.309659		70.6202635		10.309659		85.6202635		29.95		1		45

		1.01		6.500942		69.353185		10.500942		84.353185		19.15		1		46

		1.71		16.351052		82.0900015		20.351052		97.0900015		29.65		1		47

		1.66		8.980475		71.466847		12.980475		86.466847		28.9		1		48

		1.85		13.156583		75.792559		17.156583		90.792559		31.75		1		49

		2.68		23.279411		87.625		27.279411		102.625		44.2		1		50

		3.42		15.498195		85.8352015		19.498195		100.8352015		55.3		1		51

		4.34		10.5349		85		14.5349		100		69.1		1		52

		2.4		9.664959		64.79365		13.664959		79.79365		40		1		53

		1.25		6.405216		42.5452315		10.405216		57.5452315		22.75		1		54

		1.36		6.193574		37.984855		10.193574		52.984855		24.4		1		55

		1.14		6.128763		35.31832		10.128763		50.31832		21.1		1		56

		0.85		6.024511		34.8451795		10.024511		49.8451795		16.75		1		57

		0.85		7.864475		37.6250875		11.864475		52.6250875		16.75		1		58

		4.44		41.980873		97.707988		45.980873		112.707988		70.6		1		59

		3.12		16.735631		138.583		20.735631		153.583		50.8		1		60

		2.04		15.148089		126.4257925		19.148089		141.4257925		34.6		1		61

		2.34		25.323431		154.6435015		29.323431		169.6435015		39.1		1		62

		3.36		10.740448		135.6498685		14.740448		150.6498685		54.4		1		63

		5		13.363546		108.828544		17.363546		123.828544		79		1		64

		3.96		8.693434		58.2632515		12.693434		73.2632515		63.4		0		65

		1.94		7.10547		49.1834485		11.10547		64.1834485		33.1		1		66

		0.67		6.214196		45.72232		10.214196		60.72232		14.05		1		67

		0.72		6.189096		45.3770515		10.189096		60.3770515		14.8		1		68

		0.72		6.175251		41.109595		10.175251		56.109595		14.8		1		69

		0.77		6.187727		37.00537		10.187727		52.00537		15.55		1		70

		0.73		6.250638		35.2684		10.250638		50.2684		14.95		1		71

		0.79		8.28375		38.486125		12.28375		53.486125		15.85		1		72

												4

		p-factor=		0.36

		d_factor=		9.03

		R2=		0.31

		Nash_Sutclif=		-25.06

				q_15

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		1.43		1.036162		2.3464		1.591		1.56675

		1.6		6.521367		10.447068		8.696		8.5975

		6.66		24.146782		63.402992		27.690001		33.759499

		6.68		5.821474		40.977997		6.314		8.39625

		3.54		0.785236		1.452182		1.066		1.176565

		2.14		0.318205		0.62722		0.4894		0.4812

		0.62		0.117151		0.253527		0.1619		0.197785

		0.12		0.078963		0.167584		0.1417		0.125253

		0.44		0.020507		0.059629		0.045		0.042595

		0.8		0.323723		0.42264		0.41		0.378335

		0.99		0.723512		0.796633		0.7532		0.76961

		0.98		0.535038		1.434625		1.039		0.97876

		1.08		3.047937		5.768999		4.607		4.546

		1.19		14.85675		18.935999		16.049999		16.768999

		3.4		33.408829		114.568985		35.48		40.862

		2.54		7.584421		77.085693		8.011		12.9764

		2.38		0.81515		15.793198		1.242		2.582635

		1.55		0.595208		1.14171		0.8421		0.89

		0.64		0.15129		0.37413		0.2716		0.273245

		0.37		0.137828		0.25772		0.1844		0.20878

		0.42		0.084514		0.164167		0.1408		0.127036

		0.76		2.63405		2.7086		2.693		2.66775

		0.7		1.238175		1.32395		1.277		1.2846

		2.06		28.066051		41.008007		28.42		30.113501

		1.11		2.93385		36.981407		3.216		5.04945

		1.4		3.628277		18.701599		5.084		5.69805

		2.59		31.119915		76.355995		32.23		36.313999

		11.23		19.56797		134.417999		23.17		34.481998

		8.73		6.313892		66.6269		6.594		14.63845

		3.69		0.769685		13.006264		1.131		2.818795

		1.66		0.463826		9.70203		0.6725		1.195425

		1.37		0.176714		9.13336		0.2528		0.75102

		1.04		0.16277		8.54345		0.1945		0.683575

		0.99		0.13495		7.750579		0.1703		0.58042

		1.08		5.058527		11.565901		5.253		5.57955

		1.29		9.895774		16.0905		10.4		10.73075

		1.63		2.627355		9.017		2.879		3.20605

		2.51		8.417033		15.6087		8.956		9.7178

		8.11		87.426689		189.43898		87.190002		102.957001

		14.02		35.829334		255.35199		38.369999		80.113503

		9.66		8.13528		137.443054		8.292		44.547298

		4.64		0.926104		59.571732		1.158		12.94009

		3		0.843156		26.234159		1.079		3.578445

		2.33		0.43301		24.276812		0.566		1.88413

		1.73		0.210158		23.81356		0.2534		1.56776

		1.01		0.485783		23.013279		0.4926		1.735975

		1.71		10.371014		31.553001		10.49		11.64

		1.66		2.987453		24.469601		3.092		4.3128

		1.85		7.172562		27.363302		7.704		8.82965

		2.68		17.289412		35.259998		18.98		19.4275

		3.42		9.506138		34.030602		9.86		12.73175

		4.34		4.498839		25.745602		4.7		6.37235

		2.4		3.573987		19.957001		3.748		4.6958

		1.25		0.259343		5.13812		0.3976		0.656435

		1.36		0.123264		2.07934		0.172		0.314505

		1.14		0.090728		0.303184		0.1255		0.145794

		0.85		0.017676		0.057248		0.0435		0.039659

		0.85		1.8223		1.8775		1.877		1.8516

		4.44		36.000843		41.982998		36.169998		37.0205

		3.12		10.795618		69.272995		12.26		15.2415

		2.04		9.182084		61.147594		10.67		14.09225

		2.34		19.363386		79.951004		24.889999		36.826

		3.36		4.747405		67.257843		4.895		28.8085

		5		7.3375		49.337494		7.577		18.01935

		3.96		2.619423		15.595951		2.856		5.26165

		1.94		0.996687		9.59341		1.214		1.744655

		0.67		0.123165		7.27067		0.1752		0.59476

		0.72		0.150904		7.05208		0.1806		0.57151

		0.72		0.127456		4.19535		0.2205		0.39961

		0.77		0.156617		1.46627		0.1915		0.266675

		0.73		0.219345		0.304075		0.2457		0.266235

		0.79		2.3045		2.504334		2.474		2.4126

		p-factor=		0.36

		d_factor=		9.03

		R2=		0.31

		Nash_Sutclif=		-25.13
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Error, uncertainty, simplification of processes, lack of 
information: 

• Input data (rainfall, landuse, discharge, etc.)

•  Model parameters

• Conceptual model 

Sources of Model Uncertainty
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Error, uncertainty, simplification of processes, lack of information: 

Also:

• Processes occurring in the watershed but not accounted for in the 
model (wetland processes, glacier melting, etc.)

• Processes accounted for in the model, but their occurrences are 
not known in the watershed (water transfers, unusual erosion, 
etc.)

Sources of Model Uncertainty
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Modeler!
Finally…

Sources of Model Uncertainty
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www.2w2e.com

SWAT-CUP
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• Calibration
• Validation
• One-at-a-time and global Sensitivity analysis
• Uncertainty analysis 
• Visualize the watershed and outlet locations
• Perform parallel processing
Utility programs
• Upstream subbasins
• Make elevation band
• Best management practices
• Make observation files
• Make hourly simulation

SWAT-CUP  -  SWAT Calibration and Uncertainty Analysis Procedures
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SWAT_Edit.exe

SWAT.exe

Parameters

New SWAT 
Inputs

SWAT 
Outputs

SWAT_Extract.exe

Output

GLUE

ParaSol

MCMC

SUFI-2

PSO

TxtInOut

SWATCUP-2019
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SWAT_Edit.exe

SWAT.exe

Parameters

New SWAT 
Inputs

SWAT 
Outputs

SWAT_Extract.exe

Output

TxtInOut

SWATCUP-Premium

Multi-objective behavioral

Multi-objective

Single-objective behavioral

Single-objective

PSO

SPE (SUFI2)



2w2e Consulting, GmbH, Duebendorf, Switzerland

SWAT_Edit.exe

SWATP.exe

Parameters

SWAT 
Outputs

SWAT_Extract.exe

Output

TxtInOut

SWATCUP-Plus

Multi-objective behavioral

Multi-objective

Single-objective behavioral

Single-objective

PSO

SPE (SUFI2)
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Input                    output

95PPU

SUFI-2 (SPE)
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• Combines calibration and uncertainty analysis

• Accounts for all uncertainties combined and maps them onto the parameters

• Parameter uncertainty is depicted as an interval (uniform distribution)

• Output uncertainty is quantified as the 95% prediction uncertainty (95PPU) 
calculate at the 2.5% and 97.5% levels

parameter 
uncertainty

Latin Hypercube 
sampling

Model F(v)

0.025

0.975

95PPU

Concept



Latin Hypercube (Stratified Sampling) Sampling

1           2          3           4

1           2          3           4

1           2          3           4

1           2          3           4

1           2          4           3

3          2          1           4

1           3          2           4

4           2          3           1

1-       1,3,1,4    
2-       2,2,3,2    
3-       4,1,2,3    
4-       3,4,4,1

If you want to make 4 simulations:
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95PPU  vs   Parameter range


sed

		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054

		154906		118200

		170545		151368

		87484		71273

		81866		85711

		60368		51829

		65555		50077

		143166		104253

		196023		153871

		282069		286169

		134800		101001

		82310		43222

		0		183222

		153443		258736

		104432		83369

		162120		245205

		155476		218683

		160255		224179

		122472		83471

		126196		64462

		272291		277820

		350584		383137

		175093		155307

		294571		219256

		147724		114085

		151001		135087

		125750		92924

		170346		132397

		215458		262843

		197189		206405

		126112		103885

		453504		659929

		197523		234420

		130014		107008

		147122		107239

		84158		51820

		60778		30725

		88078		50714

		110133		141287

		141874		238110

		82015		74694

		74347		48807

		83546		88868

		93783		109083

		109532		89701

		173671		164092

		132859		225756

		271482		314731

		188847		51975

		463779		415990

		206854		212508

		269947		319040

		157359		156501

		278148		290936

		158281		128004

		193059		203741

		149076		178101

		144797		174296

		549677		799640

		199758		308414

		110954		60626

		82316		52409

		48608		26269

		128106		84261

		114264		90249

		83426		65881

		92458		111216

		56754		30681

		41407		15010

		72661		35303

		215276		216137

		94399		71313

		187061		212196





Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375





Chart3

		327.963		38.387446875		846.2840625

		143.807		14.9586734376		501.75388125

		74.951		4.27515		135.3579609384

		69.748		4.4998074218		80.4150632808

		143.36		15.9215359376		357.9856875

		114.42		15.84635		218.7377859384

		135.732		23.898890625		354.3573375

		79.016		12.7462101562		279.9291375

		106.591		14.93018125		249.265575

		372.692		53.27001875		847.56853125

		130.685		14.64645625		453.483225

		125.388		15.6304015626		357.994546875

		363.543		43.775103125		785.662425

		98.186		7.21369375		211.198640625

		106.758		7.8697007812		109.1307445308

		61.843		4.5277972656		103.0369078134

		41.506		3.6948335938		74.8439507808

		22.01		2.1690830078		57.1534488288

		33.329		3.9922851562		71.3867976558

		87.363		5.9885691406		105.724828125

		48.379		4.4323738282		70.4645015634

		44.14		3.9784617188		55.2244992192

		115.259		9.6773335938		298.030134375

		171.603		16.0837265626		379.064671875

		57.99		2.9109267578		96.2028

		293.848		14.970853125		313.657396875

		84.829		8.8407460938		232.19780625

		56.112		4.6730945312		108.537975

		152.462		6.9327453126		163.1205140634

		224.041		31.985275		629.9800875

		123.7		13.5802140626		288.6193125

		242.042		22.2068578126		348.380071875

		293.872		32.178559375		556.236225

		202.718		23.76288125		498.173175

		168.388		17.1969890626		246.8538

		88.915		7.1203328126		201.5937984384

		57.281		7.1916078126		107.4232476558

		73.528		8.8830140626		103.2861234384

		132.032		12.318684375		220.8872390634

		135.835		16.7050609376		285.0364125

		103.518		8.5539453126		292.108809375

		47.426		7.3675132812		85.16086875

		41.31		6.1415152344		70.1772328134

		80.798		7.9714148438		129.87916875

		55.672		4.3816804688		93.896409375

		31.826		3.7230234376		65.1074625

		40.389		4.1505015626		47.62085625

		240.931		19.528521875		524.91268125

		249.466		34.339690625		684.12015

		533.071		54.64824375		1082.5695

		490.41		65.109		1290.65715

		205.428		6.8380695312		450.9538875

		121.093		7.85620625		235.388221875

		156.28		8.8688851562		202.953571875

		138.931		12.3914078126		185.9107359384

		90.067		9.4416523438		129.614315625

		71.85		11.308878125		220.2533578134

		140.132		8.2108546876		186.67321875

		154.906		14.5874953126		241.1134875

		170.545		23.6496859376		303.400125

		87.484		10.4606773438		166.1175

		81.866		14.5886796876		158.5118109384

		60.368		8.9524007812		108.2395546884

		65.555		8.4505		96.9058125

		143.166		12.436025		198.8635921884

		196.023		20.0139265626		345.83360625

		282.069		36.986440625		630.918225

		134.8		14.3759203126		279.028378125

		82.31		7.7179234376		119.1876609384

		0		15.7219796876		345.23353125

		153.443		29.9719875		573.41941875

		104.432		11.3231265626		245.457534375

		162.12		26.230915625		512.14618125

		155.476		25.138978125		482.0799375

		160.255		26.818390625		487.4317875

		122.472		8.7995640626		265.833984375

		126.196		7.92176875		144.9140203134

		272.291		30.263759375		587.70945

		350.584		49.962071875		863.00105625

		175.093		22.98721875		518.82733125

		294.571		32.397925		519.77536875

		147.724		14.857121875		316.7641125

		151.001		17.4653125		313.527740625

		125.75		16.0323890626		218.488303125

		170.346		22.1184484376		282.907546875

		215.458		33.22318125		529.76795625

		197.189		29.064459375		523.0900125

		126.112		17.16963125		249.4558125

		453.504		79.84884375		1417.5657

		197.523		34.31580625		599.8847625

		130.014		12.9474835938		365.04748125

		147.122		16.2981203126		252.535640625

		84.158		9.0595992188		187.458609375

		60.778		5.8786777344		83.6959359384

		88.078		7.7893585938		99.2467617192

		110.133		16.5795296876		281.58215625

		141.874		23.5266640626		474.63946875

		82.015		7.0827492188		267.6497625

		74.347		6.0200433594		117.5285039058

		83.546		9.6170054688		176.306371875

		93.783		13.95154375		213.211659375

		109.532		11.0028476562		211.1821453134

		173.671		13.5852296876		331.959065625

		132.859		28.286428125		552.12159375

		271.482		42.645271875		692.763975

		188.847		8.8738210938		165.78444375

		463.779		53.00594375		984.6772875

		206.854		31.99445625		473.19429375

		269.947		45.99775625		758.3835375

		157.359		23.986521875		369.732684375

		278.148		40.232140625		617.62978125

		158.281		19.209		334.018490625

		193.059		28.527546875		419.2525125

		149.076		26.4890875		410.290509375

		144.797		24.6669765626		441.885065625

		549.677		83.5354125		1699.9705125

		199.758		39.285421875		901.34026875

		110.954		8.828265625		179.6534015634

		82.316		9.8639523438		118.2237609384

		48.608		4.6540617188		81.5541820308

		128.106		13.039071875		177.6205546884

		114.264		12.9289914062		177.2199

		83.426		8.7659570312		147.6422859384

		92.458		13.0033398438		222.305934375

		56.754		2.7881611328		125.5805859384

		41.407		2.602053711		79.5831960942

		72.661		4.3825945312		67.3048125

		215.276		25.569928125		469.009096875

		94.399		8.9671609376		243.6129

		187.061		12.3850296876		506.30641875



Time
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				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		38.387446875		846.2840625

		143807		74793.367188		278752.15625		140777				143.807		14.9586734376		501.75388125						Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		4.27515		135.3579609384						Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		4.4998074218		80.4150632808						R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		15.9215359376		357.9856875						Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		15.84635		218.7377859384						Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		23.898890625		354.3573375						Observations		130

		79016		63731.050781		155516.1875		91964				79.016		12.7462101562		279.9291375

		106591		74650.90625		138480.875		116500				106.591		14.93018125		249.265575						ANOVA

		372692		266350.09375		470871.40625		394797				372.692		53.27001875		847.56853125								df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		14.64645625		453.483225						Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		15.6304015626		357.994546875						Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		43.775103125		785.662425						Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		7.21369375		211.198640625

		106758		39348.503906		60628.191406		53151				106.758		7.8697007812		109.1307445308								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		4.5277972656		103.0369078134						Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		3.6948335938		74.8439507808						X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		2.1690830078		57.1534488288

		33329		19961.425781		39659.332031		28013.5				33.329		3.9922851562		71.3867976558

		87363		29942.845703		58736.015625		59793				87.363		5.9885691406		105.724828125

		48379		22161.869141		39146.945313		27546				48.379		4.4323738282		70.4645015634

		44140		19892.308594		30680.277344		25108				44.14		3.9784617188		55.2244992192

		115259		48386.667969		165572.296875		157039				115.259		9.6773335938		298.030134375

		171603		80418.632813		210591.484375		162269				171.603		16.0837265626		379.064671875

		57990		14554.633789		53446		25714				57.99		2.9109267578		96.2028

		293848		74854.265625		174254.109375		151568				293.848		14.970853125		313.657396875

		84829		44203.730469		128998.78125		61281				84.829		8.8407460938		232.19780625

		56112		23365.472656		60298.875		33110				56.112		4.6730945312		108.537975

		152462		34663.726563		90622.507813		64272				152.462		6.9327453126		163.1205140634

		224041		159926.375		349988.9375		264867				224.041		31.985275		629.9800875

		123700		67901.070313		160344.0625		103584				123.7		13.5802140626		288.6193125

		242042		111034.289063		193544.484375		150332				242.042		22.2068578126		348.380071875

		293872		160892.796875		309020.125		264903				293.872		32.178559375		556.236225

		202718		118814.40625		276762.875		189186				202.718		23.76288125		498.173175

		168388		85984.945313		137141		111769				168.388		17.1969890626		246.8538

		88915		35601.664063		111996.554688		58523				88.915		7.1203328126		201.5937984384

		57281		35958.039063		59679.582031		41957				57.281		7.1916078126		107.4232476558

		73528		44415.070313		57381.179688		52664				73.528		8.8830140626		103.2861234384

		132032		61593.421875		122715.132813		105971				132.032		12.318684375		220.8872390634

		135835		83525.304688		158353.5625		135023				135.835		16.7050609376		285.0364125

		103518		42769.726563		162282.671875		94632				103.518		8.5539453126		292.108809375

		47426		36837.566406		47311.59375		37794				47.426		7.3675132812		85.16086875

		41310		30707.576172		38987.351563		33283				41.31		6.1415152344		70.1772328134

		80798		39857.074219		72155.09375		64693				80.798		7.9714148438		129.87916875

		55672		21908.402344		52164.671875		32447				55.672		4.3816804688		93.896409375

		31826		18615.117188		36170.8125		22199.400391				31.826		3.7230234376		65.1074625

		40389		20752.507813		26456.03125		24474				40.389		4.1505015626		47.62085625

		240931		97642.609375		291618.15625		268283				240.931		19.528521875		524.91268125

		249466		171698.453125		380066.75		326079				249.466		34.339690625		684.12015

		533071		273241.21875		601427.5		519960				533.071		54.64824375		1082.5695

		490410		325545		717031.75		593220				490.41		65.109		1290.65715

		205428		34190.347656		250529.9375		68993				205.428		6.8380695312		450.9538875

		121093		39281.03125		130771.234375		59320				121.093		7.85620625		235.388221875

		156280		44344.425781		112751.984375		75209				156.28		8.8688851562		202.953571875

		138931		61957.039063		103283.742188		75408				138.931		12.3914078126		185.9107359384

		90067		47208.261719		72007.953125		56454				90.067		9.4416523438		129.614315625

		71850		56544.390625		122362.976563		93535				71.85		11.308878125		220.2533578134

		140132		41054.273438		103707.34375		74054				140.132		8.2108546876		186.67321875

		154906		72937.476563		133951.9375		118200				154.906		14.5874953126		241.1134875

		170545		118248.429688		168555.625		151368				170.545		23.6496859376		303.400125

		87484		52303.386719		92287.5		71273				87.484		10.4606773438		166.1175

		81866		72943.398438		88062.117188		85711				81.866		14.5886796876		158.5118109384

		60368		44762.003906		60133.085938		51829				60.368		8.9524007812		108.2395546884

		65555		42252.5		53836.5625		50077				65.555		8.4505		96.9058125

		143166		62180.125		110479.773438		104253				143.166		12.436025		198.8635921884

		196023		100069.632813		192129.78125		153871				196.023		20.0139265626		345.83360625

		282069		184932.203125		350510.125		286169				282.069		36.986440625		630.918225

		134800		71879.601563		155015.765625		101001				134.8		14.3759203126		279.028378125

		82310		38589.617188		66215.367188		43222				82.31		7.7179234376		119.1876609384

		0		78609.898438		191796.40625		183222				0		15.7219796876		345.23353125

		153443		149859.9375		318566.34375		258736				153.443		29.9719875		573.41941875

		104432		56615.632813		136365.296875		83369				104.432		11.3231265626		245.457534375

		162120		131154.578125		284525.65625		245205				162.12		26.230915625		512.14618125

		155476		125694.890625		267822.1875		218683				155.476		25.138978125		482.0799375

		160255		134091.953125		270795.4375		224179				160.255		26.818390625		487.4317875

		122472		43997.820313		147685.546875		83471				122.472		8.7995640626		265.833984375

		126196		39608.84375		80507.789063		64462				126.196		7.92176875		144.9140203134

		272291		151318.796875		326505.25		277820				272.291		30.263759375		587.70945

		350584		249810.359375		479445.03125		383137				350.584		49.962071875		863.00105625

		175093		114936.09375		288237.40625		155307				175.093		22.98721875		518.82733125

		294571		161989.625		288764.09375		219256				294.571		32.397925		519.77536875

		147724		74285.609375		175980.0625		114085				147.724		14.857121875		316.7641125

		151001		87326.5625		174182.078125		135087				151.001		17.4653125		313.527740625

		125750		80161.945313		121382.390625		92924				125.75		16.0323890626		218.488303125

		170346		110592.242188		157170.859375		132397				170.346		22.1184484376		282.907546875

		215458		166115.90625		294315.53125		262843				215.458		33.22318125		529.76795625

		197189		145322.296875		290605.5625		206405				197.189		29.064459375		523.0900125

		126112		85848.15625		138586.5625		103885				126.112		17.16963125		249.4558125

		453504		399244.21875		787536.5		659929				453.504		79.84884375		1417.5657

		197523		171579.03125		333269.3125		234420				197.523		34.31580625		599.8847625

		130014		64737.417969		202804.15625		107008				130.014		12.9474835938		365.04748125

		147122		81490.601563		140297.578125		107239				147.122		16.2981203126		252.535640625

		84158		45297.996094		104143.671875		51820				84.158		9.0595992188		187.458609375

		60778		29393.388672		46497.742188		30725				60.778		5.8786777344		83.6959359384

		88078		38946.792969		55137.089844		50714				88.078		7.7893585938		99.2467617192

		110133		82897.648438		156434.53125		141287				110.133		16.5795296876		281.58215625

		141874		117633.320313		263688.59375		238110				141.874		23.5266640626		474.63946875

		82015		35413.746094		148694.3125		74694				82.015		7.0827492188		267.6497625

		74347		30100.216797		65293.613281		48807				74.347		6.0200433594		117.5285039058

		83546		48085.027344		97947.984375		88868				83.546		9.6170054688		176.306371875

		93783		69757.71875		118450.921875		109083				93.783		13.95154375		213.211659375

		109532		55014.238281		117323.414063		89701				109.532		11.0028476562		211.1821453134

		173671		67926.148438		184421.703125		164092				173.671		13.5852296876		331.959065625

		132859		141432.140625		306734.21875		225756				132.859		28.286428125		552.12159375

		271482		213226.359375		384868.875		314731				271.482		42.645271875		692.763975

		188847		44369.105469		92102.46875		51975				188.847		8.8738210938		165.78444375

		463779		265029.71875		547042.9375		415990				463.779		53.00594375		984.6772875

		206854		159972.28125		262885.71875		212508				206.854		31.99445625		473.19429375

		269947		229988.78125		421324.1875		319040				269.947		45.99775625		758.3835375

		157359		119932.609375		205407.046875		156501				157.359		23.986521875		369.732684375

		278148		201160.703125		343127.65625		290936				278.148		40.232140625		617.62978125

		158281		96045		185565.828125		128004				158.281		19.209		334.018490625

		193059		142637.734375		232918.0625		203741				193.059		28.527546875		419.2525125

		149076		132445.4375		227939.171875		178101				149.076		26.4890875		410.290509375

		144797		123334.882813		245491.703125		174296				144.797		24.6669765626		441.885065625

		549677		417677.0625		944428.0625		799640				549.677		83.5354125		1699.9705125

		199758		196427.109375		500744.59375		308414				199.758		39.285421875		901.34026875

		110954		44141.328125		99807.445313		60626				110.954		8.828265625		179.6534015634

		82316		49319.761719		65679.867188		52409				82.316		9.8639523438		118.2237609384

		48608		23270.308594		45307.878906		26269				48.608		4.6540617188		81.5541820308

		128106		65195.359375		98678.085938		84261				128.106		13.039071875		177.6205546884

		114264		64644.957031		98455.5		90249				114.264		12.9289914062		177.2199

		83426		43829.785156		82023.492188		65881				83.426		8.7659570312		147.6422859384

		92458		65016.699219		123503.296875		111216				92.458		13.0033398438		222.305934375

		56754		13940.805664		69766.992188		30681				56.754		2.7881611328		125.5805859384

		41407		13010.268555		44212.886719		15010				41.407		2.602053711		79.5831960942

		72661		21912.972656		37391.5625		35303				72.661		4.3825945312		67.3048125

		215276		127849.640625		260560.609375		216137				215.276		25.569928125		469.009096875

		94399		44835.804688		135340.5		71313				94.399		8.9671609376		243.6129

		187061		61925.148438		281281.34375		212196				187.061		12.3850296876		506.30641875
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sed

		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054

		154906		118200

		170545		151368

		87484		71273

		81866		85711

		60368		51829

		65555		50077

		143166		104253

		196023		153871

		282069		286169

		134800		101001

		82310		43222

		0		183222

		153443		258736

		104432		83369

		162120		245205

		155476		218683

		160255		224179

		122472		83471

		126196		64462

		272291		277820

		350584		383137

		175093		155307

		294571		219256

		147724		114085

		151001		135087

		125750		92924

		170346		132397

		215458		262843

		197189		206405

		126112		103885

		453504		659929

		197523		234420

		130014		107008

		147122		107239

		84158		51820

		60778		30725

		88078		50714

		110133		141287

		141874		238110

		82015		74694

		74347		48807

		83546		88868

		93783		109083

		109532		89701

		173671		164092

		132859		225756

		271482		314731

		188847		51975

		463779		415990

		206854		212508

		269947		319040

		157359		156501

		278148		290936

		158281		128004

		193059		203741

		149076		178101

		144797		174296

		549677		799640

		199758		308414

		110954		60626

		82316		52409

		48608		26269

		128106		84261

		114264		90249

		83426		65881

		92458		111216

		56754		30681

		41407		15010

		72661		35303

		215276		216137

		94399		71313

		187061		212196





Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375





Chart3

		327.963		134.3560640625		611.20515625

		143.807		52.3553570316		362.377803125

		74.951		14.963025		97.7585273444

		69.748		15.7493259763		58.0775457028

		143.36		55.7253757816		258.54521875

		114.42		55.462225		157.9772898444

		135.732		83.6461171875		255.92474375

		79.016		44.6117355467		202.17104375

		106.591		52.255634375		180.0251375

		372.692		186.445065625		612.132828125

		130.685		51.262596875		327.5156625

		125.388		54.7064054691		258.5516171875

		363.543		153.2128609375		567.4228625

		98.186		25.247928125		152.5323515625

		106.758		27.5439527342		78.8166488278

		61.843		15.8472904296		74.4155445319

		41.506		12.9319175783		54.0539644528

		22.01		7.5917905273		41.2774908208

		33.329		13.9729980467		51.5571316403

		87.363		20.9599919921		76.3568203125

		48.379		15.5133083987		50.8910289069

		44.14		13.9246160158		39.8843605472

		115.259		33.8706675783		215.2439859375

		171.603		56.2930429691		273.7689296875

		57.99		10.1882436523		69.4798

		293.848		52.3979859375		226.5303421875

		84.829		30.9426113283		167.698415625

		56.112		16.3558308592		78.3885375

		152.462		24.2646085941		117.8092601569

		224.041		111.9484625		454.98561875

		123.7		47.5307492191		208.44728125

		242.042		77.7240023441		251.6078296875

		293.872		112.6249578125		401.7261625

		202.718		83.170084375		359.7917375

		168.388		60.1894617191		178.2833

		88.915		24.9211648441		145.5955210944

		57.281		25.1706273441		77.5834566403

		73.528		31.0905492191		74.5955335944

		132.032		43.1153953125		159.5296726569

		135.835		58.4677132816		205.85963125

		103.518		29.9388085941		210.9674734375

		47.426		25.7862964842		61.505071875

		41.31		21.4953033204		50.6835570319

		80.798		27.8999519533		93.801621875

		55.672		15.3358816408		67.8140734375

		31.826		13.0305820316		47.02205625

		40.389		14.5267554691		34.392840625

		240.931		68.3498265625		379.103603125

		249.466		120.1889171875		494.086775

		533.071		191.268853125		781.85575

		490.41		227.8815		932.141275

		205.428		23.9332433592		325.68891875

		121.093		27.496721875		170.0026046875

		156.28		31.0410980467		146.5775796875

		138.931		43.3699273441		134.2688648444

		90.067		33.0457832033		93.6103390625

		71.85		39.5810734375		159.0718695319

		140.132		28.7379914066		134.819546875

		154.906		51.0562335941		174.13751875

		170.545		82.7739007816		219.1223125

		87.484		36.6123707033		119.97375

		81.866		51.0603789066		114.4807523444

		60.368		31.3334027342		78.1730117194

		65.555		29.57675		69.98753125

		143.166		43.5260875		143.6237054694

		196.023		70.0487429691		249.768715625

		282.069		129.4525421875		455.6631625

		134.8		50.3157210941		201.5204953125

		82.31		27.0127320316		86.0799773444

		0		55.0269289066		249.335328125

		153.443		104.90195625		414.136246875

		104.432		39.6309429691		177.2748859375

		162.12		91.8082046875		369.883353125

		155.476		87.9864234375		348.16884375

		160.255		93.8643671875		352.03406875

		122.472		30.7984742191		191.9912109375

		126.196		27.726190625		104.6601257819

		272.291		105.9231578125		424.456825

		350.584		174.8672515625		623.278540625

		175.093		80.455265625		374.708628125

		294.571		113.3927375		375.393321875

		147.724		51.9999265625		228.77408125

		151.001		61.12859375		226.4367015625

		125.75		56.1133617191		157.7971078125

		170.346		77.4145695316		204.3221171875

		215.458		116.281134375		382.610190625

		197.189		101.7256078125		377.78723125

		126.112		60.093709375		180.16253125

		453.504		279.470953125		1023.79745

		197.523		120.105321875		433.25010625

		130.014		45.3161925783		263.645403125

		147.122		57.0434210941		182.3868515625

		84.158		31.7085972658		135.3867734375

		60.778		20.5753720704		60.4470648444

		88.078		27.2627550783		71.6782167972

		110.133		58.0283539066		203.364890625

		141.874		82.3433242191		342.795171875

		82.015		24.7896222658		193.30260625

		74.347		21.0701517579		84.8816972653

		83.546		33.6595191408		127.3323796875

		93.783		48.830403125		153.9861984375

		109.532		38.5099667967		152.5204382819

		173.671		47.5483039066		239.7482140625

		132.859		99.0024984375		398.754484375

		271.482		149.2584515625		500.3295375

		188.847		31.0583738283		119.733209375

		463.779		185.520803125		711.15581875

		206.854		111.980596875		341.751434375

		269.947		160.992146875		547.72144375

		157.359		83.9528265625		267.0291609375

		278.148		140.8124921875		446.065953125

		158.281		67.2315		241.2355765625

		193.059		99.8464140625		302.79348125

		149.076		92.71180625		296.3209234375

		144.797		86.3344179691		319.1392140625

		549.677		292.37394375		1227.75648125

		199.758		137.4989765625		650.967971875

		110.954		30.8989296875		129.7496789069

		82.316		34.5238332033		85.3838273444

		48.608		16.2892160158		58.9002425778

		128.106		45.6367515625		128.2815117194

		114.264		45.2514699217		127.99215

		83.426		30.6808496092		106.6305398444

		92.458		45.5116894533		160.5542859375

		56.754		9.7585639648		90.6970898444

		41.407		9.1071879885		57.4767527347

		72.661		15.3390808592		48.60903125

		215.276		89.4947484375		338.7287921875

		94.399		31.3850632816		175.94265

		187.061		43.3476039066		365.665746875



Time
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pci_all

				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		134.3560640625		611.20515625

		143807		74793.367188		278752.15625		140777				143.807		52.3553570316		362.377803125						Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		14.963025		97.7585273444						Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		15.7493259763		58.0775457028						R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		55.7253757816		258.54521875						Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		55.462225		157.9772898444						Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		83.6461171875		255.92474375						Observations		130

		79016		63731.050781		155516.1875		91964				79.016		44.6117355467		202.17104375

		106591		74650.90625		138480.875		116500				106.591		52.255634375		180.0251375						ANOVA

		372692		266350.09375		470871.40625		394797				372.692		186.445065625		612.132828125								df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		51.262596875		327.5156625						Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		54.7064054691		258.5516171875						Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		153.2128609375		567.4228625						Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		25.247928125		152.5323515625

		106758		39348.503906		60628.191406		53151				106.758		27.5439527342		78.8166488278								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		15.8472904296		74.4155445319						Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		12.9319175783		54.0539644528						X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		7.5917905273		41.2774908208

		33329		19961.425781		39659.332031		28013.5				33.329		13.9729980467		51.5571316403

		87363		29942.845703		58736.015625		59793				87.363		20.9599919921		76.3568203125

		48379		22161.869141		39146.945313		27546				48.379		15.5133083987		50.8910289069

		44140		19892.308594		30680.277344		25108				44.14		13.9246160158		39.8843605472

		115259		48386.667969		165572.296875		157039				115.259		33.8706675783		215.2439859375

		171603		80418.632813		210591.484375		162269				171.603		56.2930429691		273.7689296875

		57990		14554.633789		53446		25714				57.99		10.1882436523		69.4798

		293848		74854.265625		174254.109375		151568				293.848		52.3979859375		226.5303421875

		84829		44203.730469		128998.78125		61281				84.829		30.9426113283		167.698415625

		56112		23365.472656		60298.875		33110				56.112		16.3558308592		78.3885375

		152462		34663.726563		90622.507813		64272				152.462		24.2646085941		117.8092601569

		224041		159926.375		349988.9375		264867				224.041		111.9484625		454.98561875

		123700		67901.070313		160344.0625		103584				123.7		47.5307492191		208.44728125

		242042		111034.289063		193544.484375		150332				242.042		77.7240023441		251.6078296875

		293872		160892.796875		309020.125		264903				293.872		112.6249578125		401.7261625

		202718		118814.40625		276762.875		189186				202.718		83.170084375		359.7917375

		168388		85984.945313		137141		111769				168.388		60.1894617191		178.2833

		88915		35601.664063		111996.554688		58523				88.915		24.9211648441		145.5955210944

		57281		35958.039063		59679.582031		41957				57.281		25.1706273441		77.5834566403

		73528		44415.070313		57381.179688		52664				73.528		31.0905492191		74.5955335944

		132032		61593.421875		122715.132813		105971				132.032		43.1153953125		159.5296726569

		135835		83525.304688		158353.5625		135023				135.835		58.4677132816		205.85963125

		103518		42769.726563		162282.671875		94632				103.518		29.9388085941		210.9674734375

		47426		36837.566406		47311.59375		37794				47.426		25.7862964842		61.505071875

		41310		30707.576172		38987.351563		33283				41.31		21.4953033204		50.6835570319

		80798		39857.074219		72155.09375		64693				80.798		27.8999519533		93.801621875

		55672		21908.402344		52164.671875		32447				55.672		15.3358816408		67.8140734375

		31826		18615.117188		36170.8125		22199.400391				31.826		13.0305820316		47.02205625

		40389		20752.507813		26456.03125		24474				40.389		14.5267554691		34.392840625

		240931		97642.609375		291618.15625		268283				240.931		68.3498265625		379.103603125

		249466		171698.453125		380066.75		326079				249.466		120.1889171875		494.086775

		533071		273241.21875		601427.5		519960				533.071		191.268853125		781.85575

		490410		325545		717031.75		593220				490.41		227.8815		932.141275

		205428		34190.347656		250529.9375		68993				205.428		23.9332433592		325.68891875

		121093		39281.03125		130771.234375		59320				121.093		27.496721875		170.0026046875

		156280		44344.425781		112751.984375		75209				156.28		31.0410980467		146.5775796875

		138931		61957.039063		103283.742188		75408				138.931		43.3699273441		134.2688648444

		90067		47208.261719		72007.953125		56454				90.067		33.0457832033		93.6103390625

		71850		56544.390625		122362.976563		93535				71.85		39.5810734375		159.0718695319

		140132		41054.273438		103707.34375		74054				140.132		28.7379914066		134.819546875

		154906		72937.476563		133951.9375		118200				154.906		51.0562335941		174.13751875

		170545		118248.429688		168555.625		151368				170.545		82.7739007816		219.1223125

		87484		52303.386719		92287.5		71273				87.484		36.6123707033		119.97375

		81866		72943.398438		88062.117188		85711				81.866		51.0603789066		114.4807523444

		60368		44762.003906		60133.085938		51829				60.368		31.3334027342		78.1730117194

		65555		42252.5		53836.5625		50077				65.555		29.57675		69.98753125

		143166		62180.125		110479.773438		104253				143.166		43.5260875		143.6237054694

		196023		100069.632813		192129.78125		153871				196.023		70.0487429691		249.768715625

		282069		184932.203125		350510.125		286169				282.069		129.4525421875		455.6631625

		134800		71879.601563		155015.765625		101001				134.8		50.3157210941		201.5204953125

		82310		38589.617188		66215.367188		43222				82.31		27.0127320316		86.0799773444

		0		78609.898438		191796.40625		183222				0		55.0269289066		249.335328125

		153443		149859.9375		318566.34375		258736				153.443		104.90195625		414.136246875

		104432		56615.632813		136365.296875		83369				104.432		39.6309429691		177.2748859375

		162120		131154.578125		284525.65625		245205				162.12		91.8082046875		369.883353125

		155476		125694.890625		267822.1875		218683				155.476		87.9864234375		348.16884375

		160255		134091.953125		270795.4375		224179				160.255		93.8643671875		352.03406875

		122472		43997.820313		147685.546875		83471				122.472		30.7984742191		191.9912109375

		126196		39608.84375		80507.789063		64462				126.196		27.726190625		104.6601257819

		272291		151318.796875		326505.25		277820				272.291		105.9231578125		424.456825

		350584		249810.359375		479445.03125		383137				350.584		174.8672515625		623.278540625

		175093		114936.09375		288237.40625		155307				175.093		80.455265625		374.708628125

		294571		161989.625		288764.09375		219256				294.571		113.3927375		375.393321875

		147724		74285.609375		175980.0625		114085				147.724		51.9999265625		228.77408125

		151001		87326.5625		174182.078125		135087				151.001		61.12859375		226.4367015625

		125750		80161.945313		121382.390625		92924				125.75		56.1133617191		157.7971078125

		170346		110592.242188		157170.859375		132397				170.346		77.4145695316		204.3221171875

		215458		166115.90625		294315.53125		262843				215.458		116.281134375		382.610190625

		197189		145322.296875		290605.5625		206405				197.189		101.7256078125		377.78723125

		126112		85848.15625		138586.5625		103885				126.112		60.093709375		180.16253125

		453504		399244.21875		787536.5		659929				453.504		279.470953125		1023.79745

		197523		171579.03125		333269.3125		234420				197.523		120.105321875		433.25010625

		130014		64737.417969		202804.15625		107008				130.014		45.3161925783		263.645403125

		147122		81490.601563		140297.578125		107239				147.122		57.0434210941		182.3868515625

		84158		45297.996094		104143.671875		51820				84.158		31.7085972658		135.3867734375

		60778		29393.388672		46497.742188		30725				60.778		20.5753720704		60.4470648444

		88078		38946.792969		55137.089844		50714				88.078		27.2627550783		71.6782167972

		110133		82897.648438		156434.53125		141287				110.133		58.0283539066		203.364890625

		141874		117633.320313		263688.59375		238110				141.874		82.3433242191		342.795171875

		82015		35413.746094		148694.3125		74694				82.015		24.7896222658		193.30260625

		74347		30100.216797		65293.613281		48807				74.347		21.0701517579		84.8816972653

		83546		48085.027344		97947.984375		88868				83.546		33.6595191408		127.3323796875

		93783		69757.71875		118450.921875		109083				93.783		48.830403125		153.9861984375

		109532		55014.238281		117323.414063		89701				109.532		38.5099667967		152.5204382819

		173671		67926.148438		184421.703125		164092				173.671		47.5483039066		239.7482140625

		132859		141432.140625		306734.21875		225756				132.859		99.0024984375		398.754484375

		271482		213226.359375		384868.875		314731				271.482		149.2584515625		500.3295375

		188847		44369.105469		92102.46875		51975				188.847		31.0583738283		119.733209375

		463779		265029.71875		547042.9375		415990				463.779		185.520803125		711.15581875

		206854		159972.28125		262885.71875		212508				206.854		111.980596875		341.751434375

		269947		229988.78125		421324.1875		319040				269.947		160.992146875		547.72144375

		157359		119932.609375		205407.046875		156501				157.359		83.9528265625		267.0291609375

		278148		201160.703125		343127.65625		290936				278.148		140.8124921875		446.065953125

		158281		96045		185565.828125		128004				158.281		67.2315		241.2355765625

		193059		142637.734375		232918.0625		203741				193.059		99.8464140625		302.79348125

		149076		132445.4375		227939.171875		178101				149.076		92.71180625		296.3209234375

		144797		123334.882813		245491.703125		174296				144.797		86.3344179691		319.1392140625

		549677		417677.0625		944428.0625		799640				549.677		292.37394375		1227.75648125

		199758		196427.109375		500744.59375		308414				199.758		137.4989765625		650.967971875

		110954		44141.328125		99807.445313		60626				110.954		30.8989296875		129.7496789069

		82316		49319.761719		65679.867188		52409				82.316		34.5238332033		85.3838273444

		48608		23270.308594		45307.878906		26269				48.608		16.2892160158		58.9002425778

		128106		65195.359375		98678.085938		84261				128.106		45.6367515625		128.2815117194

		114264		64644.957031		98455.5		90249				114.264		45.2514699217		127.99215

		83426		43829.785156		82023.492188		65881				83.426		30.6808496092		106.6305398444

		92458		65016.699219		123503.296875		111216				92.458		45.5116894533		160.5542859375

		56754		13940.805664		69766.992188		30681				56.754		9.7585639648		90.6970898444

		41407		13010.268555		44212.886719		15010				41.407		9.1071879885		57.4767527347

		72661		21912.972656		37391.5625		35303				72.661		15.3390808592		48.60903125

		215276		127849.640625		260560.609375		216137				215.276		89.4947484375		338.7287921875

		94399		44835.804688		135340.5		71313				94.399		31.3850632816		175.94265

		187061		61925.148438		281281.34375		212196				187.061		43.3476039066		365.665746875
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sed

		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054

		154906		118200

		170545		151368

		87484		71273

		81866		85711

		60368		51829

		65555		50077

		143166		104253

		196023		153871

		282069		286169

		134800		101001

		82310		43222

		0		183222

		153443		258736

		104432		83369

		162120		245205

		155476		218683

		160255		224179

		122472		83471

		126196		64462

		272291		277820

		350584		383137

		175093		155307

		294571		219256

		147724		114085

		151001		135087

		125750		92924

		170346		132397

		215458		262843

		197189		206405

		126112		103885

		453504		659929

		197523		234420

		130014		107008

		147122		107239

		84158		51820

		60778		30725

		88078		50714

		110133		141287

		141874		238110

		82015		74694

		74347		48807

		83546		88868

		93783		109083

		109532		89701

		173671		164092

		132859		225756

		271482		314731

		188847		51975

		463779		415990

		206854		212508

		269947		319040

		157359		156501

		278148		290936

		158281		128004

		193059		203741

		149076		178101

		144797		174296

		549677		799640

		199758		308414

		110954		60626

		82316		52409

		48608		26269

		128106		84261

		114264		90249

		83426		65881

		92458		111216

		56754		30681

		41407		15010

		72661		35303

		215276		216137

		94399		71313

		187061		212196





Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375





Chart3

		327.963		172.7435109375		517.17359375

		143.807		67.3140304692		306.627371875

		74.951		19.238175		82.7187539068

		69.748		20.2491333981		49.1425386716

		143.36		71.6469117192		218.76903125

		114.42		71.308575		133.6730914068

		135.732		107.5450078125		216.55170625

		79.016		57.3579457029		171.06780625

		106.591		67.185815625		152.3289625

		372.692		239.715084375		517.958546875

		130.685		65.909053125		277.1286375

		125.388		70.3368070317		218.7744453125

		363.543		196.9879640625		480.1270375

		98.186		32.461621875		129.0658359375

		106.758		35.4136535154		66.6910105466

		61.843		20.3750876952		62.9669992193

		41.506		16.6267511721		45.7379699216

		22.01		9.7608735351		34.9271076176

		33.329		17.9652832029		43.6252652341

		87.363		26.9485611327		64.6096171875

		48.379		19.9456822269		43.0616398443

		44.14		17.9030777346		33.7483050784

		115.259		43.5480011721		182.1295265625

		171.603		72.3767695317		231.6506328125

		57.99		13.0991704101		58.7906

		293.848		67.3688390625		191.6795203125

		84.829		39.7833574221		141.898659375

		56.112		21.0289253904		66.3287625

		152.462		31.1973539067		99.6847585943

		224.041		143.9337375		384.98783125

		123.7		61.1109632817		176.37846875

		242.042		99.9308601567		212.8989328125

		293.872		144.8035171875		339.9221375

		202.718		106.932965625		304.4391625

		168.388		77.3864507817		150.8551

		88.915		32.0414976567		123.1962101568

		57.281		32.3622351567		65.6475402341

		73.528		39.9735632817		63.1192976568

		132.032		55.4340796875		134.9866460943

		135.835		75.1727742192		174.18891875

		103.518		38.4927539067		178.5109390625

		47.426		33.1538097654		52.042753125

		41.31		27.6368185548		42.8860867193

		80.798		35.8713667971		79.370603125

		55.672		19.7175621096		57.3811390625

		31.826		16.7536054692		39.78789375

		40.389		18.6772570317		29.101634375

		240.931		87.8783484375		320.779971875

		249.466		154.5286078125		418.073425

		533.071		245.917096875		661.57025

		490.41		292.9905		788.734925

		205.428		30.7713128904		275.58293125

		121.093		35.352928125		143.8483578125

		156.28		39.9099832029		124.0271828125

		138.931		55.7613351567		113.6121164068

		90.067		42.4874355471		79.2087484375

		71.85		50.8899515625		134.5992742193

		140.132		36.9488460942		114.078078125

		154.906		65.6437289067		147.34713125

		170.545		106.4235867192		185.4111875

		87.484		47.0730480471		101.51625

		81.866		65.6490585942		96.8683289068

		60.368		40.2858035154		66.1463945318

		65.555		38.02725		59.22021875

		143.166		55.9621125		121.5277507818

		196.023		90.0626695317		211.342759375

		282.069		166.4389828125		385.5611375

		134.8		64.6916414067		170.5173421875

		82.31		34.7306554692		72.8369039068

		0		70.7489085942		210.976046875

		153.443		134.87394375		350.422978125

		104.432		50.9540695317		150.0018265625

		162.12		118.0391203125		312.978221875

		155.476		113.1254015625		294.60440625

		160.255		120.6827578125		297.87498125

		122.472		39.5980382817		162.4541015625

		126.196		35.647959375		88.5585679693

		272.291		136.1869171875		359.155775

		350.584		224.8293234375		527.389534375

		175.093		103.442484375		317.061146875

		294.571		145.7906625		317.640503125

		147.724		66.8570484375		193.57806875

		151.001		78.59390625		191.6002859375

		125.75		72.1457507817		133.5206296875

		170.346		99.5330179692		172.8879453125

		215.458		149.504315625		323.747084375

		197.189		130.7900671875		319.66611875

		126.112		77.263340625		152.44521875

		453.504		359.319796875		866.29015

		197.523		154.421128125		366.59624375

		130.014		58.2636761721		223.084571875

		147.122		73.3415414067		154.3273359375

		84.158		40.7681964846		114.5580390625

		60.778		26.4540498048		51.1475164068

		88.078		35.0521136721		60.6507988284

		110.133		74.6078835942		172.077984375

		141.874		105.8699882817		290.057453125

		82.015		31.8723714846		163.56374375

		74.347		27.0901951173		71.8229746091

		83.546		43.2765246096		107.7427828125

		93.783		62.781946875		130.2960140625

		109.532		49.5128144529		129.0557554693

		173.671		61.1335335942		202.8638734375

		132.859		127.2889265625		337.407640625

		271.482		191.9037234375		423.3557625

		188.847		39.9321949221		101.312715625

		463.779		238.526746875		601.74723125

		206.854		143.975053125		289.174290625

		269.947		206.989903125		463.45660625

		157.359		107.9393484375		225.9477515625

		278.148		181.0446328125		377.440421875

		158.281		86.4405		204.1224109375

		193.059		128.3739609375		256.20986875

		149.076		119.20089375		250.7330890625

		144.797		111.0013945317		270.0408734375

		549.677		375.90935625		1038.87086875

		199.758		176.7843984375		550.819053125

		110.954		39.7271953125		109.7881898443

		82.316		44.3877855471		72.2478539068

		48.608		20.9432777346		49.8386667966

		128.106		58.6758234375		108.5458945318

		114.264		58.1804613279		108.30105

		83.426		39.4468066404		90.2258414068

		92.458		58.5150292971		135.8536265625

		56.754		12.5467250976		76.7436914068

		41.407		11.7092416995		48.6341753909

		72.661		19.7216753904		41.13071875

		215.276		115.0646765625		286.6166703125

		94.399		40.3522242192		148.87455

		187.061		55.7326335942		309.409478125
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				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		172.7435109375		517.17359375

		143807		74793.367188		278752.15625		140777				143.807		67.3140304692		306.627371875						Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		19.238175		82.7187539068						Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		20.2491333981		49.1425386716						R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		71.6469117192		218.76903125						Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		71.308575		133.6730914068						Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		107.5450078125		216.55170625						Observations		130

		79016		63731.050781		155516.1875		91964				79.016		57.3579457029		171.06780625

		106591		74650.90625		138480.875		116500				106.591		67.185815625		152.3289625						ANOVA

		372692		266350.09375		470871.40625		394797				372.692		239.715084375		517.958546875								df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		65.909053125		277.1286375						Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		70.3368070317		218.7744453125						Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		196.9879640625		480.1270375						Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		32.461621875		129.0658359375

		106758		39348.503906		60628.191406		53151				106.758		35.4136535154		66.6910105466								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		20.3750876952		62.9669992193						Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		16.6267511721		45.7379699216						X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		9.7608735351		34.9271076176

		33329		19961.425781		39659.332031		28013.5				33.329		17.9652832029		43.6252652341

		87363		29942.845703		58736.015625		59793				87.363		26.9485611327		64.6096171875

		48379		22161.869141		39146.945313		27546				48.379		19.9456822269		43.0616398443

		44140		19892.308594		30680.277344		25108				44.14		17.9030777346		33.7483050784

		115259		48386.667969		165572.296875		157039				115.259		43.5480011721		182.1295265625

		171603		80418.632813		210591.484375		162269				171.603		72.3767695317		231.6506328125

		57990		14554.633789		53446		25714				57.99		13.0991704101		58.7906

		293848		74854.265625		174254.109375		151568				293.848		67.3688390625		191.6795203125

		84829		44203.730469		128998.78125		61281				84.829		39.7833574221		141.898659375

		56112		23365.472656		60298.875		33110				56.112		21.0289253904		66.3287625

		152462		34663.726563		90622.507813		64272				152.462		31.1973539067		99.6847585943

		224041		159926.375		349988.9375		264867				224.041		143.9337375		384.98783125

		123700		67901.070313		160344.0625		103584				123.7		61.1109632817		176.37846875

		242042		111034.289063		193544.484375		150332				242.042		99.9308601567		212.8989328125

		293872		160892.796875		309020.125		264903				293.872		144.8035171875		339.9221375

		202718		118814.40625		276762.875		189186				202.718		106.932965625		304.4391625

		168388		85984.945313		137141		111769				168.388		77.3864507817		150.8551

		88915		35601.664063		111996.554688		58523				88.915		32.0414976567		123.1962101568

		57281		35958.039063		59679.582031		41957				57.281		32.3622351567		65.6475402341

		73528		44415.070313		57381.179688		52664				73.528		39.9735632817		63.1192976568

		132032		61593.421875		122715.132813		105971				132.032		55.4340796875		134.9866460943

		135835		83525.304688		158353.5625		135023				135.835		75.1727742192		174.18891875

		103518		42769.726563		162282.671875		94632				103.518		38.4927539067		178.5109390625

		47426		36837.566406		47311.59375		37794				47.426		33.1538097654		52.042753125

		41310		30707.576172		38987.351563		33283				41.31		27.6368185548		42.8860867193

		80798		39857.074219		72155.09375		64693				80.798		35.8713667971		79.370603125

		55672		21908.402344		52164.671875		32447				55.672		19.7175621096		57.3811390625

		31826		18615.117188		36170.8125		22199.400391				31.826		16.7536054692		39.78789375

		40389		20752.507813		26456.03125		24474				40.389		18.6772570317		29.101634375

		240931		97642.609375		291618.15625		268283				240.931		87.8783484375		320.779971875

		249466		171698.453125		380066.75		326079				249.466		154.5286078125		418.073425

		533071		273241.21875		601427.5		519960				533.071		245.917096875		661.57025

		490410		325545		717031.75		593220				490.41		292.9905		788.734925

		205428		34190.347656		250529.9375		68993				205.428		30.7713128904		275.58293125

		121093		39281.03125		130771.234375		59320				121.093		35.352928125		143.8483578125

		156280		44344.425781		112751.984375		75209				156.28		39.9099832029		124.0271828125

		138931		61957.039063		103283.742188		75408				138.931		55.7613351567		113.6121164068

		90067		47208.261719		72007.953125		56454				90.067		42.4874355471		79.2087484375

		71850		56544.390625		122362.976563		93535				71.85		50.8899515625		134.5992742193

		140132		41054.273438		103707.34375		74054				140.132		36.9488460942		114.078078125

		154906		72937.476563		133951.9375		118200				154.906		65.6437289067		147.34713125

		170545		118248.429688		168555.625		151368				170.545		106.4235867192		185.4111875

		87484		52303.386719		92287.5		71273				87.484		47.0730480471		101.51625

		81866		72943.398438		88062.117188		85711				81.866		65.6490585942		96.8683289068

		60368		44762.003906		60133.085938		51829				60.368		40.2858035154		66.1463945318

		65555		42252.5		53836.5625		50077				65.555		38.02725		59.22021875

		143166		62180.125		110479.773438		104253				143.166		55.9621125		121.5277507818

		196023		100069.632813		192129.78125		153871				196.023		90.0626695317		211.342759375

		282069		184932.203125		350510.125		286169				282.069		166.4389828125		385.5611375

		134800		71879.601563		155015.765625		101001				134.8		64.6916414067		170.5173421875

		82310		38589.617188		66215.367188		43222				82.31		34.7306554692		72.8369039068

		0		78609.898438		191796.40625		183222				0		70.7489085942		210.976046875

		153443		149859.9375		318566.34375		258736				153.443		134.87394375		350.422978125

		104432		56615.632813		136365.296875		83369				104.432		50.9540695317		150.0018265625

		162120		131154.578125		284525.65625		245205				162.12		118.0391203125		312.978221875

		155476		125694.890625		267822.1875		218683				155.476		113.1254015625		294.60440625

		160255		134091.953125		270795.4375		224179				160.255		120.6827578125		297.87498125

		122472		43997.820313		147685.546875		83471				122.472		39.5980382817		162.4541015625

		126196		39608.84375		80507.789063		64462				126.196		35.647959375		88.5585679693

		272291		151318.796875		326505.25		277820				272.291		136.1869171875		359.155775

		350584		249810.359375		479445.03125		383137				350.584		224.8293234375		527.389534375

		175093		114936.09375		288237.40625		155307				175.093		103.442484375		317.061146875

		294571		161989.625		288764.09375		219256				294.571		145.7906625		317.640503125

		147724		74285.609375		175980.0625		114085				147.724		66.8570484375		193.57806875

		151001		87326.5625		174182.078125		135087				151.001		78.59390625		191.6002859375

		125750		80161.945313		121382.390625		92924				125.75		72.1457507817		133.5206296875

		170346		110592.242188		157170.859375		132397				170.346		99.5330179692		172.8879453125

		215458		166115.90625		294315.53125		262843				215.458		149.504315625		323.747084375

		197189		145322.296875		290605.5625		206405				197.189		130.7900671875		319.66611875

		126112		85848.15625		138586.5625		103885				126.112		77.263340625		152.44521875

		453504		399244.21875		787536.5		659929				453.504		359.319796875		866.29015

		197523		171579.03125		333269.3125		234420				197.523		154.421128125		366.59624375

		130014		64737.417969		202804.15625		107008				130.014		58.2636761721		223.084571875

		147122		81490.601563		140297.578125		107239				147.122		73.3415414067		154.3273359375

		84158		45297.996094		104143.671875		51820				84.158		40.7681964846		114.5580390625

		60778		29393.388672		46497.742188		30725				60.778		26.4540498048		51.1475164068

		88078		38946.792969		55137.089844		50714				88.078		35.0521136721		60.6507988284

		110133		82897.648438		156434.53125		141287				110.133		74.6078835942		172.077984375

		141874		117633.320313		263688.59375		238110				141.874		105.8699882817		290.057453125

		82015		35413.746094		148694.3125		74694				82.015		31.8723714846		163.56374375

		74347		30100.216797		65293.613281		48807				74.347		27.0901951173		71.8229746091

		83546		48085.027344		97947.984375		88868				83.546		43.2765246096		107.7427828125

		93783		69757.71875		118450.921875		109083				93.783		62.781946875		130.2960140625

		109532		55014.238281		117323.414063		89701				109.532		49.5128144529		129.0557554693

		173671		67926.148438		184421.703125		164092				173.671		61.1335335942		202.8638734375

		132859		141432.140625		306734.21875		225756				132.859		127.2889265625		337.407640625

		271482		213226.359375		384868.875		314731				271.482		191.9037234375		423.3557625

		188847		44369.105469		92102.46875		51975				188.847		39.9321949221		101.312715625

		463779		265029.71875		547042.9375		415990				463.779		238.526746875		601.74723125

		206854		159972.28125		262885.71875		212508				206.854		143.975053125		289.174290625

		269947		229988.78125		421324.1875		319040				269.947		206.989903125		463.45660625

		157359		119932.609375		205407.046875		156501				157.359		107.9393484375		225.9477515625

		278148		201160.703125		343127.65625		290936				278.148		181.0446328125		377.440421875

		158281		96045		185565.828125		128004				158.281		86.4405		204.1224109375

		193059		142637.734375		232918.0625		203741				193.059		128.3739609375		256.20986875

		149076		132445.4375		227939.171875		178101				149.076		119.20089375		250.7330890625

		144797		123334.882813		245491.703125		174296				144.797		111.0013945317		270.0408734375

		549677		417677.0625		944428.0625		799640				549.677		375.90935625		1038.87086875

		199758		196427.109375		500744.59375		308414				199.758		176.7843984375		550.819053125

		110954		44141.328125		99807.445313		60626				110.954		39.7271953125		109.7881898443

		82316		49319.761719		65679.867188		52409				82.316		44.3877855471		72.2478539068

		48608		23270.308594		45307.878906		26269				48.608		20.9432777346		49.8386667966

		128106		65195.359375		98678.085938		84261				128.106		58.6758234375		108.5458945318

		114264		64644.957031		98455.5		90249				114.264		58.1804613279		108.30105

		83426		43829.785156		82023.492188		65881				83.426		39.4468066404		90.2258414068

		92458		65016.699219		123503.296875		111216				92.458		58.5150292971		135.8536265625

		56754		13940.805664		69766.992188		30681				56.754		12.5467250976		76.7436914068

		41407		13010.268555		44212.886719		15010				41.407		11.7092416995		48.6341753909

		72661		21912.972656		37391.5625		35303				72.661		19.7216753904		41.13071875

		215276		127849.640625		260560.609375		216137				215.276		115.0646765625		286.6166703125

		94399		44835.804688		135340.5		71313				94.399		40.3522242192		148.87455

		187061		61925.148438		281281.34375		212196				187.061		55.7326335942		309.409478125
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sed

		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054

		154906		118200

		170545		151368

		87484		71273

		81866		85711

		60368		51829

		65555		50077

		143166		104253

		196023		153871

		282069		286169

		134800		101001

		82310		43222

		0		183222

		153443		258736

		104432		83369

		162120		245205

		155476		218683

		160255		224179

		122472		83471

		126196		64462

		272291		277820

		350584		383137

		175093		155307

		294571		219256

		147724		114085

		151001		135087

		125750		92924

		170346		132397

		215458		262843

		197189		206405

		126112		103885

		453504		659929

		197523		234420

		130014		107008

		147122		107239

		84158		51820

		60778		30725

		88078		50714

		110133		141287

		141874		238110

		82015		74694

		74347		48807

		83546		88868

		93783		109083

		109532		89701

		173671		164092

		132859		225756

		271482		314731

		188847		51975

		463779		415990

		206854		212508

		269947		319040

		157359		156501

		278148		290936

		158281		128004

		193059		203741

		149076		178101

		144797		174296

		549677		799640

		199758		308414

		110954		60626

		82316		52409

		48608		26269

		128106		84261

		114264		90249

		83426		65881

		92458		111216

		56754		30681

		41407		15010

		72661		35303

		215276		216137

		94399		71313

		187061		212196





Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375





Chart3

		327.963		249.5184046875		329.11046875

		143.807		97.2313773444		195.126509375

		74.951		27.788475		52.6392070316

		69.748		29.2487482417		31.2725246092

		143.36		103.4899835944		139.21665625

		114.42		103.001275		85.0646945316

		135.732		155.3427890625		137.80563125

		79.016		82.8503660153		108.86133125

		106.591		97.046178125		96.9366125

		372.692		346.255121875		329.609984375

		130.685		95.201965625		176.3545875

		125.388		101.5976101569		139.2201015625

		363.543		284.5381703125		305.5353875

		98.186		46.889009375		82.1328046875

		106.758		51.1530550778		42.4397339842

		61.843		29.4306822264		40.0699085941

		41.506		24.0164183597		29.1059808592

		22.01		14.0990395507		22.2263412112

		33.329		25.9498535153		27.7615324217

		87.363		38.9256994139		41.1152109375

		48.379		28.8104298833		27.4028617191

		44.14		25.8600011722		21.4761941408

		115.259		62.9026683597		115.9006078125

		171.603		104.5442226569		147.4140390625

		57.99		18.9210239257		37.4122

		293.848		97.3105453125		121.9778765625

		84.829		57.4648496097		90.299146875

		56.112		30.3751144528		42.2092125

		152.462		45.0628445319		63.4357554691

		224.041		207.9042875		244.99225625

		123.7		88.2713914069		112.24084375

		242.042		144.3445757819		135.4811390625

		293.872		209.1606359375		216.3140875

		202.718		154.458728125		193.7340125

		168.388		111.7804289069		95.9987

		88.915		46.2821632819		78.3975882816

		57.281		46.7454507819		41.7757074217

		73.528		57.7395914069		40.1668257816

		132.032		80.0714484375		85.9005929691

		135.835		108.5828960944		110.84749375

		103.518		55.6006445319		113.5978703125

		47.426		47.8888363278		33.118115625

		41.31		39.9198490236		27.2911460941

		80.798		51.8141964847		50.508565625

		55.672		28.4809230472		36.5152703125

		31.826		24.1996523444		25.31956875

		40.389		26.9782601569		18.519221875

		240.931		126.9353921875		204.132709375

		249.466		223.2079890625		266.046725

		533.071		355.213584375		420.99925

		490.41		423.2085		501.922225

		205.428		44.4474519528		175.37095625

		121.093		51.065340625		91.5398640625

		156.28		57.6477535153		78.9263890625

		138.931		80.5441507819		72.2986195316

		90.067		61.3707402347		50.4055671875

		71.85		73.5077078125		85.6540835941

		140.132		53.3705554694		72.595140625

		154.906		94.8187195319		93.76635625

		170.545		153.7229585944		117.9889375

		87.484		67.9944027347		64.60125

		81.866		94.8264179694		61.6434820316

		60.368		58.1906050778		42.0931601566

		65.555		54.92825		37.68559375

		143.166		80.8341625		77.3358414066

		196.023		130.0905226569		134.490846875

		282.069		240.4118640625		245.3570875

		134.8		93.4434820319		108.5110359375

		82.31		50.1665023444		46.3507570316

		0		102.1928679694		134.257484375

		153.443		194.81791875		222.996440625

		104.432		73.6003226569		95.4557078125

		162.12		170.5009515625		199.167959375

		155.476		163.4033578125		187.47553125

		160.255		174.3195390625		189.55680625

		122.472		57.1971664069		103.3798828125

		126.196		51.491496875		56.3554523441

		272.291		196.7144359375		228.553675

		350.584		324.7534671875		335.611521875

		175.093		149.416921875		201.766184375

		294.571		210.5865125		202.134865625

		147.724		96.5712921875		123.18604375

		151.001		113.52453125		121.9274546875

		125.75		104.2105289069		84.9676734375

		170.346		143.7699148444		110.0196015625

		215.458		215.950678125		206.020871875

		197.189		188.9189859375		203.42389375

		126.112		111.602603125		97.01059375

		453.504		519.017484375		551.27555

		197.523		223.052740625		233.28851875

		130.014		84.1586433597		141.962909375

		147.122		105.9377820319		98.2083046875

		84.158		58.8873949222		72.9005703125

		60.778		38.2114052736		32.5484195316

		88.078		50.6308308597		38.5959628908

		110.133		107.7669429694		109.504171875

		141.874		152.9233164069		184.582015625

		82.015		46.0378699222		104.08601875

		74.347		39.1302818361		45.7055292967

		83.546		62.5105355472		68.5635890625

		93.783		90.685034375		82.9156453125

		109.532		71.5185097653		82.1263898441

		173.671		88.3039929694		129.0951921875

		132.859		183.8617828125		214.713953125

		271.482		277.1942671875		269.4082125

		188.847		57.6798371097		64.471728125

		463.779		344.538634375		382.93005625

		206.854		207.963965625		184.020003125

		269.947		298.985415625		294.92693125

		157.359		155.9123921875		143.7849328125

		278.148		261.5089140625		240.189359375

		158.281		124.8585		129.8960796875

		193.059		185.4290546875		163.04264375

		149.076		172.17906875		159.5574203125

		144.797		160.3353476569		171.8441921875

		549.677		542.98018125		661.09964375

		199.758		255.3552421875		350.521215625

		110.954		57.3837265625		69.8652117191

		82.316		64.1156902347		45.9759070316

		48.608		30.2514011722		31.7155152342

		128.106		84.7539671875		69.0746601566

		114.264		84.0384441403		68.91885

		83.426		56.9787207028		57.4164445316

		92.458		84.5217089847		86.4523078125

		56.754		18.1230473632		48.8368945316

		41.407		16.9133491215		30.9490207033

		72.661		28.4868644528		26.17409375

		215.276		166.2045328125		182.3924265625

		94.399		58.2865460944		94.73835

		187.061		80.5026929694		196.896940625
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				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		249.5184046875		329.11046875

		143807		74793.367188		278752.15625		140777				143.807		97.2313773444		195.126509375						Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		27.788475		52.6392070316						Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		29.2487482417		31.2725246092						R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		103.4899835944		139.21665625						Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		103.001275		85.0646945316						Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		155.3427890625		137.80563125						Observations		130

		79016		63731.050781		155516.1875		91964				79.016		82.8503660153		108.86133125

		106591		74650.90625		138480.875		116500				106.591		97.046178125		96.9366125						ANOVA

		372692		266350.09375		470871.40625		394797				372.692		346.255121875		329.609984375								df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		95.201965625		176.3545875						Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		101.5976101569		139.2201015625						Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		284.5381703125		305.5353875						Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		46.889009375		82.1328046875

		106758		39348.503906		60628.191406		53151				106.758		51.1530550778		42.4397339842								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		29.4306822264		40.0699085941						Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		24.0164183597		29.1059808592						X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		14.0990395507		22.2263412112

		33329		19961.425781		39659.332031		28013.5				33.329		25.9498535153		27.7615324217

		87363		29942.845703		58736.015625		59793				87.363		38.9256994139		41.1152109375

		48379		22161.869141		39146.945313		27546				48.379		28.8104298833		27.4028617191

		44140		19892.308594		30680.277344		25108				44.14		25.8600011722		21.4761941408

		115259		48386.667969		165572.296875		157039				115.259		62.9026683597		115.9006078125

		171603		80418.632813		210591.484375		162269				171.603		104.5442226569		147.4140390625

		57990		14554.633789		53446		25714				57.99		18.9210239257		37.4122

		293848		74854.265625		174254.109375		151568				293.848		97.3105453125		121.9778765625

		84829		44203.730469		128998.78125		61281				84.829		57.4648496097		90.299146875

		56112		23365.472656		60298.875		33110				56.112		30.3751144528		42.2092125

		152462		34663.726563		90622.507813		64272				152.462		45.0628445319		63.4357554691

		224041		159926.375		349988.9375		264867				224.041		207.9042875		244.99225625

		123700		67901.070313		160344.0625		103584				123.7		88.2713914069		112.24084375

		242042		111034.289063		193544.484375		150332				242.042		144.3445757819		135.4811390625

		293872		160892.796875		309020.125		264903				293.872		209.1606359375		216.3140875

		202718		118814.40625		276762.875		189186				202.718		154.458728125		193.7340125

		168388		85984.945313		137141		111769				168.388		111.7804289069		95.9987

		88915		35601.664063		111996.554688		58523				88.915		46.2821632819		78.3975882816

		57281		35958.039063		59679.582031		41957				57.281		46.7454507819		41.7757074217

		73528		44415.070313		57381.179688		52664				73.528		57.7395914069		40.1668257816

		132032		61593.421875		122715.132813		105971				132.032		80.0714484375		85.9005929691

		135835		83525.304688		158353.5625		135023				135.835		108.5828960944		110.84749375

		103518		42769.726563		162282.671875		94632				103.518		55.6006445319		113.5978703125

		47426		36837.566406		47311.59375		37794				47.426		47.8888363278		33.118115625

		41310		30707.576172		38987.351563		33283				41.31		39.9198490236		27.2911460941

		80798		39857.074219		72155.09375		64693				80.798		51.8141964847		50.508565625

		55672		21908.402344		52164.671875		32447				55.672		28.4809230472		36.5152703125

		31826		18615.117188		36170.8125		22199.400391				31.826		24.1996523444		25.31956875

		40389		20752.507813		26456.03125		24474				40.389		26.9782601569		18.519221875

		240931		97642.609375		291618.15625		268283				240.931		126.9353921875		204.132709375

		249466		171698.453125		380066.75		326079				249.466		223.2079890625		266.046725

		533071		273241.21875		601427.5		519960				533.071		355.213584375		420.99925

		490410		325545		717031.75		593220				490.41		423.2085		501.922225

		205428		34190.347656		250529.9375		68993				205.428		44.4474519528		175.37095625

		121093		39281.03125		130771.234375		59320				121.093		51.065340625		91.5398640625

		156280		44344.425781		112751.984375		75209				156.28		57.6477535153		78.9263890625

		138931		61957.039063		103283.742188		75408				138.931		80.5441507819		72.2986195316

		90067		47208.261719		72007.953125		56454				90.067		61.3707402347		50.4055671875

		71850		56544.390625		122362.976563		93535				71.85		73.5077078125		85.6540835941

		140132		41054.273438		103707.34375		74054				140.132		53.3705554694		72.595140625

		154906		72937.476563		133951.9375		118200				154.906		94.8187195319		93.76635625

		170545		118248.429688		168555.625		151368				170.545		153.7229585944		117.9889375

		87484		52303.386719		92287.5		71273				87.484		67.9944027347		64.60125

		81866		72943.398438		88062.117188		85711				81.866		94.8264179694		61.6434820316

		60368		44762.003906		60133.085938		51829				60.368		58.1906050778		42.0931601566

		65555		42252.5		53836.5625		50077				65.555		54.92825		37.68559375

		143166		62180.125		110479.773438		104253				143.166		80.8341625		77.3358414066

		196023		100069.632813		192129.78125		153871				196.023		130.0905226569		134.490846875

		282069		184932.203125		350510.125		286169				282.069		240.4118640625		245.3570875

		134800		71879.601563		155015.765625		101001				134.8		93.4434820319		108.5110359375

		82310		38589.617188		66215.367188		43222				82.31		50.1665023444		46.3507570316

		0		78609.898438		191796.40625		183222				0		102.1928679694		134.257484375

		153443		149859.9375		318566.34375		258736				153.443		194.81791875		222.996440625

		104432		56615.632813		136365.296875		83369				104.432		73.6003226569		95.4557078125

		162120		131154.578125		284525.65625		245205				162.12		170.5009515625		199.167959375

		155476		125694.890625		267822.1875		218683				155.476		163.4033578125		187.47553125

		160255		134091.953125		270795.4375		224179				160.255		174.3195390625		189.55680625

		122472		43997.820313		147685.546875		83471				122.472		57.1971664069		103.3798828125

		126196		39608.84375		80507.789063		64462				126.196		51.491496875		56.3554523441

		272291		151318.796875		326505.25		277820				272.291		196.7144359375		228.553675

		350584		249810.359375		479445.03125		383137				350.584		324.7534671875		335.611521875

		175093		114936.09375		288237.40625		155307				175.093		149.416921875		201.766184375

		294571		161989.625		288764.09375		219256				294.571		210.5865125		202.134865625

		147724		74285.609375		175980.0625		114085				147.724		96.5712921875		123.18604375

		151001		87326.5625		174182.078125		135087				151.001		113.52453125		121.9274546875

		125750		80161.945313		121382.390625		92924				125.75		104.2105289069		84.9676734375

		170346		110592.242188		157170.859375		132397				170.346		143.7699148444		110.0196015625

		215458		166115.90625		294315.53125		262843				215.458		215.950678125		206.020871875

		197189		145322.296875		290605.5625		206405				197.189		188.9189859375		203.42389375

		126112		85848.15625		138586.5625		103885				126.112		111.602603125		97.01059375

		453504		399244.21875		787536.5		659929				453.504		519.017484375		551.27555

		197523		171579.03125		333269.3125		234420				197.523		223.052740625		233.28851875

		130014		64737.417969		202804.15625		107008				130.014		84.1586433597		141.962909375

		147122		81490.601563		140297.578125		107239				147.122		105.9377820319		98.2083046875

		84158		45297.996094		104143.671875		51820				84.158		58.8873949222		72.9005703125

		60778		29393.388672		46497.742188		30725				60.778		38.2114052736		32.5484195316

		88078		38946.792969		55137.089844		50714				88.078		50.6308308597		38.5959628908

		110133		82897.648438		156434.53125		141287				110.133		107.7669429694		109.504171875

		141874		117633.320313		263688.59375		238110				141.874		152.9233164069		184.582015625

		82015		35413.746094		148694.3125		74694				82.015		46.0378699222		104.08601875

		74347		30100.216797		65293.613281		48807				74.347		39.1302818361		45.7055292967

		83546		48085.027344		97947.984375		88868				83.546		62.5105355472		68.5635890625

		93783		69757.71875		118450.921875		109083				93.783		90.685034375		82.9156453125

		109532		55014.238281		117323.414063		89701				109.532		71.5185097653		82.1263898441

		173671		67926.148438		184421.703125		164092				173.671		88.3039929694		129.0951921875

		132859		141432.140625		306734.21875		225756				132.859		183.8617828125		214.713953125

		271482		213226.359375		384868.875		314731				271.482		277.1942671875		269.4082125

		188847		44369.105469		92102.46875		51975				188.847		57.6798371097		64.471728125

		463779		265029.71875		547042.9375		415990				463.779		344.538634375		382.93005625

		206854		159972.28125		262885.71875		212508				206.854		207.963965625		184.020003125

		269947		229988.78125		421324.1875		319040				269.947		298.985415625		294.92693125

		157359		119932.609375		205407.046875		156501				157.359		155.9123921875		143.7849328125

		278148		201160.703125		343127.65625		290936				278.148		261.5089140625		240.189359375

		158281		96045		185565.828125		128004				158.281		124.8585		129.8960796875

		193059		142637.734375		232918.0625		203741				193.059		185.4290546875		163.04264375

		149076		132445.4375		227939.171875		178101				149.076		172.17906875		159.5574203125

		144797		123334.882813		245491.703125		174296				144.797		160.3353476569		171.8441921875

		549677		417677.0625		944428.0625		799640				549.677		542.98018125		661.09964375

		199758		196427.109375		500744.59375		308414				199.758		255.3552421875		350.521215625

		110954		44141.328125		99807.445313		60626				110.954		57.3837265625		69.8652117191

		82316		49319.761719		65679.867188		52409				82.316		64.1156902347		45.9759070316

		48608		23270.308594		45307.878906		26269				48.608		30.2514011722		31.7155152342

		128106		65195.359375		98678.085938		84261				128.106		84.7539671875		69.0746601566

		114264		64644.957031		98455.5		90249				114.264		84.0384441403		68.91885

		83426		43829.785156		82023.492188		65881				83.426		56.9787207028		57.4164445316

		92458		65016.699219		123503.296875		111216				92.458		84.5217089847		86.4523078125

		56754		13940.805664		69766.992188		30681				56.754		18.1230473632		48.8368945316

		41407		13010.268555		44212.886719		15010				41.407		16.9133491215		30.9490207033

		72661		21912.972656		37391.5625		35303				72.661		28.4868644528		26.17409375

		215276		127849.640625		260560.609375		216137				215.276		166.2045328125		182.3924265625

		94399		44835.804688		135340.5		71313				94.399		58.2865460944		94.73835

		187061		61925.148438		281281.34375		212196				187.061		80.5026929694		196.896940625
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		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054

		154906		118200

		170545		151368

		87484		71273

		81866		85711

		60368		51829

		65555		50077

		143166		104253

		196023		153871

		282069		286169

		134800		101001

		82310		43222

		0		183222

		153443		258736

		104432		83369

		162120		245205

		155476		218683

		160255		224179

		122472		83471

		126196		64462

		272291		277820

		350584		383137

		175093		155307

		294571		219256

		147724		114085

		151001		135087

		125750		92924

		170346		132397

		215458		262843

		197189		206405

		126112		103885

		453504		659929

		197523		234420

		130014		107008

		147122		107239

		84158		51820

		60778		30725

		88078		50714

		110133		141287

		141874		238110

		82015		74694

		74347		48807

		83546		88868

		93783		109083

		109532		89701

		173671		164092

		132859		225756

		271482		314731

		188847		51975

		463779		415990

		206854		212508

		269947		319040

		157359		156501

		278148		290936

		158281		128004

		193059		203741

		149076		178101

		144797		174296

		549677		799640

		199758		308414

		110954		60626

		82316		52409

		48608		26269

		128106		84261

		114264		90249

		83426		65881

		92458		111216

		56754		30681

		41407		15010

		72661		35303

		215276		216137

		94399		71313

		187061		212196





Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375





Chart3

		327.963		287.9058515625		235.07890625

		143.807		112.190050782		139.376078125

		74.951		32.063625		37.599433594

		69.748		33.7485556635		22.337517578

		143.36		119.411519532		99.44046875

		114.42		118.847625		60.760496094

		135.732		179.2416796875		98.43259375

		79.016		95.5965761715		77.75809375

		106.591		111.976359375		69.2404375

		372.692		399.525140625		235.435703125

		130.685		109.848421875		125.9675625

		125.388		117.2280117195		99.4429296875

		363.543		328.3132734375		218.2395625

		98.186		54.102703125		58.6662890625

		106.758		59.022755859		30.314095703

		61.843		33.958479492		28.6213632815

		41.506		27.7112519535		20.789986328

		22.01		16.2681225585		15.875958008

		33.329		29.9421386715		19.8296660155

		87.363		44.9142685545		29.3680078125

		48.379		33.2428037115		19.5734726565

		44.14		29.838462891		15.340138672

		115.259		72.5800019535		82.7861484375

		171.603		120.6279492195		105.2957421875

		57.99		21.8319506835		26.723

		293.848		112.2813984375		87.1270546875

		84.829		66.3055957035		64.499390625

		56.112		35.048208984		30.1494375

		152.462		51.9955898445		45.3112539065

		224.041		239.8895625		174.99446875

		123.7		101.8516054695		80.17203125

		242.042		166.5514335945		96.7722421875

		293.872		241.3391953125		154.5100625

		202.718		178.221609375		138.3814375

		168.388		128.9774179695		68.5705

		88.915		53.4024960945		55.998277344

		57.281		53.9370585945		29.8397910155

		73.528		66.6226054695		28.690589844

		132.032		92.3901328125		61.3575664065

		135.835		125.287957032		79.17678125

		103.518		64.1545898445		81.1413359375

		47.426		55.256349609		23.655796875

		41.31		46.061364258		19.4936757815

		80.798		59.7856113285		36.077546875

		55.672		32.862603516		26.0823359375

		31.826		27.922675782		18.08540625

		40.389		31.1287617195		13.228015625

		240.931		146.4639140625		145.809078125

		249.466		257.5476796875		190.033375

		533.071		409.861828125		300.71375

		490.41		488.3175		358.515875

		205.428		51.285521484		125.26496875

		121.093		58.921546875		65.3856171875

		156.28		66.5166386715		56.3759921875

		138.931		92.9355585945		51.641871094

		90.067		70.8123925785		36.0039765625

		71.85		84.8165859375		61.1814882815

		140.132		61.581410157		51.853671875

		154.906		109.4062148445		66.97596875

		170.545		177.372644532		84.2778125

		87.484		78.4550800785		46.14375

		81.866		109.415097657		44.031058594

		60.368		67.143005859		30.066542969

		65.555		63.37875		26.91828125

		143.166		93.2701875		55.239886719

		196.023		150.1044492195		96.064890625

		282.069		277.3983046875		175.2550625

		134.8		107.8194023445		77.5078828125

		82.31		57.884425782		33.107683594

		0		117.914847657		95.898203125

		153.443		224.78990625		159.283171875

		104.432		84.9234492195		68.1826484375

		162.12		196.7318671875		142.262828125

		155.476		188.5423359375		133.91109375

		160.255		201.1379296875		135.39771875

		122.472		65.9967304695		73.8427734375

		126.196		59.413265625		40.2538945315

		272.291		226.9781953125		163.252625

		350.584		374.7155390625		239.722515625

		175.093		172.404140625		144.118703125

		294.571		242.9844375		144.382046875

		147.724		111.4284140625		87.99003125

		151.001		130.98984375		87.0910390625

		125.75		120.2429179695		60.6911953125

		170.346		165.888363282		78.5854296875

		215.458		249.173859375		147.157765625

		197.189		217.9834453125		145.30278125

		126.112		128.772234375		69.29328125

		453.504		598.866328125		393.76825

		197.523		257.368546875		166.63465625

		130.014		97.1061269535		101.402078125

		147.122		122.2359023445		70.1487890625

		84.158		67.946994141		52.0718359375

		60.778		44.090083008		23.248871094

		88.078		58.4201894535		27.568544922

		110.133		124.346472657		78.217265625

		141.874		176.4499804695		131.844296875

		82.015		53.120619141		74.34715625

		74.347		45.1503251955		32.6468066405

		83.546		72.127541016		48.9739921875

		93.783		104.636578125		59.2254609375

		109.532		82.5213574215		58.6617070315

		173.671		101.889222657		92.2108515625

		132.859		212.1482109375		153.367109375

		271.482		319.8395390625		192.4344375

		188.847		66.5536582035		46.051234375

		463.779		397.544578125		273.52146875

		206.854		239.958421875		131.442859375

		269.947		344.983171875		210.66209375

		157.359		179.8989140625		102.7035234375

		278.148		301.7410546875		171.563828125

		158.281		144.0675		92.7829140625

		193.059		213.9566015625		116.45903125

		149.076		198.66815625		113.9695859375

		144.797		185.0023242195		122.7458515625

		549.677		626.51559375		472.21403125

		199.758		294.6406640625		250.372296875

		110.954		66.2119921875		49.9037226565

		82.316		73.9796425785		32.839933594

		48.608		34.905462891		22.653939453

		128.106		97.7930390625		49.339042969

		114.264		96.9674355465		49.22775

		83.426		65.744677734		41.011746094

		92.458		97.5250488285		61.7516484375

		56.754		20.911208496		34.883496094

		41.407		19.5154028325		22.1064433595

		72.661		32.869458984		18.69578125

		215.276		191.7744609375		130.2803046875

		94.399		67.253707032		67.67025

		187.061		92.887722657		140.640671875



Time

NO3 (tn)



pci_all

				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		287.9058515625		235.07890625

		143807		74793.367188		278752.15625		140777				143.807		112.190050782		139.376078125						Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		32.063625		37.599433594						Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		33.7485556635		22.337517578						R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		119.411519532		99.44046875						Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		118.847625		60.760496094						Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		179.2416796875		98.43259375						Observations		130

		79016		63731.050781		155516.1875		91964				79.016		95.5965761715		77.75809375

		106591		74650.90625		138480.875		116500				106.591		111.976359375		69.2404375						ANOVA

		372692		266350.09375		470871.40625		394797				372.692		399.525140625		235.435703125								df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		109.848421875		125.9675625						Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		117.2280117195		99.4429296875						Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		328.3132734375		218.2395625						Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		54.102703125		58.6662890625

		106758		39348.503906		60628.191406		53151				106.758		59.022755859		30.314095703								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		33.958479492		28.6213632815						Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		27.7112519535		20.789986328						X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		16.2681225585		15.875958008

		33329		19961.425781		39659.332031		28013.5				33.329		29.9421386715		19.8296660155

		87363		29942.845703		58736.015625		59793				87.363		44.9142685545		29.3680078125

		48379		22161.869141		39146.945313		27546				48.379		33.2428037115		19.5734726565

		44140		19892.308594		30680.277344		25108				44.14		29.838462891		15.340138672

		115259		48386.667969		165572.296875		157039				115.259		72.5800019535		82.7861484375

		171603		80418.632813		210591.484375		162269				171.603		120.6279492195		105.2957421875

		57990		14554.633789		53446		25714				57.99		21.8319506835		26.723

		293848		74854.265625		174254.109375		151568				293.848		112.2813984375		87.1270546875

		84829		44203.730469		128998.78125		61281				84.829		66.3055957035		64.499390625

		56112		23365.472656		60298.875		33110				56.112		35.048208984		30.1494375

		152462		34663.726563		90622.507813		64272				152.462		51.9955898445		45.3112539065

		224041		159926.375		349988.9375		264867				224.041		239.8895625		174.99446875

		123700		67901.070313		160344.0625		103584				123.7		101.8516054695		80.17203125

		242042		111034.289063		193544.484375		150332				242.042		166.5514335945		96.7722421875

		293872		160892.796875		309020.125		264903				293.872		241.3391953125		154.5100625

		202718		118814.40625		276762.875		189186				202.718		178.221609375		138.3814375

		168388		85984.945313		137141		111769				168.388		128.9774179695		68.5705

		88915		35601.664063		111996.554688		58523				88.915		53.4024960945		55.998277344

		57281		35958.039063		59679.582031		41957				57.281		53.9370585945		29.8397910155

		73528		44415.070313		57381.179688		52664				73.528		66.6226054695		28.690589844

		132032		61593.421875		122715.132813		105971				132.032		92.3901328125		61.3575664065

		135835		83525.304688		158353.5625		135023				135.835		125.287957032		79.17678125

		103518		42769.726563		162282.671875		94632				103.518		64.1545898445		81.1413359375

		47426		36837.566406		47311.59375		37794				47.426		55.256349609		23.655796875

		41310		30707.576172		38987.351563		33283				41.31		46.061364258		19.4936757815

		80798		39857.074219		72155.09375		64693				80.798		59.7856113285		36.077546875

		55672		21908.402344		52164.671875		32447				55.672		32.862603516		26.0823359375

		31826		18615.117188		36170.8125		22199.400391				31.826		27.922675782		18.08540625

		40389		20752.507813		26456.03125		24474				40.389		31.1287617195		13.228015625

		240931		97642.609375		291618.15625		268283				240.931		146.4639140625		145.809078125

		249466		171698.453125		380066.75		326079				249.466		257.5476796875		190.033375

		533071		273241.21875		601427.5		519960				533.071		409.861828125		300.71375

		490410		325545		717031.75		593220				490.41		488.3175		358.515875

		205428		34190.347656		250529.9375		68993				205.428		51.285521484		125.26496875

		121093		39281.03125		130771.234375		59320				121.093		58.921546875		65.3856171875

		156280		44344.425781		112751.984375		75209				156.28		66.5166386715		56.3759921875

		138931		61957.039063		103283.742188		75408				138.931		92.9355585945		51.641871094

		90067		47208.261719		72007.953125		56454				90.067		70.8123925785		36.0039765625

		71850		56544.390625		122362.976563		93535				71.85		84.8165859375		61.1814882815

		140132		41054.273438		103707.34375		74054				140.132		61.581410157		51.853671875

		154906		72937.476563		133951.9375		118200				154.906		109.4062148445		66.97596875

		170545		118248.429688		168555.625		151368				170.545		177.372644532		84.2778125

		87484		52303.386719		92287.5		71273				87.484		78.4550800785		46.14375

		81866		72943.398438		88062.117188		85711				81.866		109.415097657		44.031058594

		60368		44762.003906		60133.085938		51829				60.368		67.143005859		30.066542969

		65555		42252.5		53836.5625		50077				65.555		63.37875		26.91828125

		143166		62180.125		110479.773438		104253				143.166		93.2701875		55.239886719

		196023		100069.632813		192129.78125		153871				196.023		150.1044492195		96.064890625

		282069		184932.203125		350510.125		286169				282.069		277.3983046875		175.2550625

		134800		71879.601563		155015.765625		101001				134.8		107.8194023445		77.5078828125

		82310		38589.617188		66215.367188		43222				82.31		57.884425782		33.107683594

		0		78609.898438		191796.40625		183222				0		117.914847657		95.898203125

		153443		149859.9375		318566.34375		258736				153.443		224.78990625		159.283171875

		104432		56615.632813		136365.296875		83369				104.432		84.9234492195		68.1826484375

		162120		131154.578125		284525.65625		245205				162.12		196.7318671875		142.262828125

		155476		125694.890625		267822.1875		218683				155.476		188.5423359375		133.91109375

		160255		134091.953125		270795.4375		224179				160.255		201.1379296875		135.39771875

		122472		43997.820313		147685.546875		83471				122.472		65.9967304695		73.8427734375

		126196		39608.84375		80507.789063		64462				126.196		59.413265625		40.2538945315

		272291		151318.796875		326505.25		277820				272.291		226.9781953125		163.252625

		350584		249810.359375		479445.03125		383137				350.584		374.7155390625		239.722515625

		175093		114936.09375		288237.40625		155307				175.093		172.404140625		144.118703125

		294571		161989.625		288764.09375		219256				294.571		242.9844375		144.382046875

		147724		74285.609375		175980.0625		114085				147.724		111.4284140625		87.99003125

		151001		87326.5625		174182.078125		135087				151.001		130.98984375		87.0910390625

		125750		80161.945313		121382.390625		92924				125.75		120.2429179695		60.6911953125

		170346		110592.242188		157170.859375		132397				170.346		165.888363282		78.5854296875

		215458		166115.90625		294315.53125		262843				215.458		249.173859375		147.157765625

		197189		145322.296875		290605.5625		206405				197.189		217.9834453125		145.30278125

		126112		85848.15625		138586.5625		103885				126.112		128.772234375		69.29328125

		453504		399244.21875		787536.5		659929				453.504		598.866328125		393.76825

		197523		171579.03125		333269.3125		234420				197.523		257.368546875		166.63465625

		130014		64737.417969		202804.15625		107008				130.014		97.1061269535		101.402078125

		147122		81490.601563		140297.578125		107239				147.122		122.2359023445		70.1487890625

		84158		45297.996094		104143.671875		51820				84.158		67.946994141		52.0718359375

		60778		29393.388672		46497.742188		30725				60.778		44.090083008		23.248871094

		88078		38946.792969		55137.089844		50714				88.078		58.4201894535		27.568544922

		110133		82897.648438		156434.53125		141287				110.133		124.346472657		78.217265625

		141874		117633.320313		263688.59375		238110				141.874		176.4499804695		131.844296875

		82015		35413.746094		148694.3125		74694				82.015		53.120619141		74.34715625

		74347		30100.216797		65293.613281		48807				74.347		45.1503251955		32.6468066405

		83546		48085.027344		97947.984375		88868				83.546		72.127541016		48.9739921875

		93783		69757.71875		118450.921875		109083				93.783		104.636578125		59.2254609375

		109532		55014.238281		117323.414063		89701				109.532		82.5213574215		58.6617070315

		173671		67926.148438		184421.703125		164092				173.671		101.889222657		92.2108515625

		132859		141432.140625		306734.21875		225756				132.859		212.1482109375		153.367109375

		271482		213226.359375		384868.875		314731				271.482		319.8395390625		192.4344375

		188847		44369.105469		92102.46875		51975				188.847		66.5536582035		46.051234375

		463779		265029.71875		547042.9375		415990				463.779		397.544578125		273.52146875

		206854		159972.28125		262885.71875		212508				206.854		239.958421875		131.442859375

		269947		229988.78125		421324.1875		319040				269.947		344.983171875		210.66209375

		157359		119932.609375		205407.046875		156501				157.359		179.8989140625		102.7035234375

		278148		201160.703125		343127.65625		290936				278.148		301.7410546875		171.563828125

		158281		96045		185565.828125		128004				158.281		144.0675		92.7829140625

		193059		142637.734375		232918.0625		203741				193.059		213.9566015625		116.45903125

		149076		132445.4375		227939.171875		178101				149.076		198.66815625		113.9695859375

		144797		123334.882813		245491.703125		174296				144.797		185.0023242195		122.7458515625

		549677		417677.0625		944428.0625		799640				549.677		626.51559375		472.21403125

		199758		196427.109375		500744.59375		308414				199.758		294.6406640625		250.372296875

		110954		44141.328125		99807.445313		60626				110.954		66.2119921875		49.9037226565

		82316		49319.761719		65679.867188		52409				82.316		73.9796425785		32.839933594

		48608		23270.308594		45307.878906		26269				48.608		34.905462891		22.653939453

		128106		65195.359375		98678.085938		84261				128.106		97.7930390625		49.339042969

		114264		64644.957031		98455.5		90249				114.264		96.9674355465		49.22775

		83426		43829.785156		82023.492188		65881				83.426		65.744677734		41.011746094

		92458		65016.699219		123503.296875		111216				92.458		97.5250488285		61.7516484375

		56754		13940.805664		69766.992188		30681				56.754		20.911208496		34.883496094

		41407		13010.268555		44212.886719		15010				41.407		19.5154028325		22.1064433595

		72661		21912.972656		37391.5625		35303				72.661		32.869458984		18.69578125

		215276		127849.640625		260560.609375		216137				215.276		191.7744609375		130.2803046875

		94399		44835.804688		135340.5		71313				94.399		67.253707032		67.67025

		187061		61925.148438		281281.34375		212196				187.061		92.887722657		140.640671875
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sed

		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054

		154906		118200

		170545		151368

		87484		71273

		81866		85711

		60368		51829

		65555		50077

		143166		104253

		196023		153871

		282069		286169

		134800		101001

		82310		43222

		0		183222

		153443		258736

		104432		83369

		162120		245205

		155476		218683

		160255		224179

		122472		83471

		126196		64462

		272291		277820

		350584		383137

		175093		155307

		294571		219256

		147724		114085

		151001		135087

		125750		92924

		170346		132397

		215458		262843

		197189		206405

		126112		103885

		453504		659929

		197523		234420

		130014		107008

		147122		107239

		84158		51820

		60778		30725

		88078		50714

		110133		141287

		141874		238110

		82015		74694

		74347		48807

		83546		88868

		93783		109083

		109532		89701

		173671		164092

		132859		225756

		271482		314731

		188847		51975

		463779		415990

		206854		212508

		269947		319040

		157359		156501

		278148		290936

		158281		128004

		193059		203741

		149076		178101

		144797		174296

		549677		799640

		199758		308414

		110954		60626

		82316		52409

		48608		26269

		128106		84261

		114264		90249

		83426		65881

		92458		111216

		56754		30681

		41407		15010

		72661		35303

		215276		216137

		94399		71313

		187061		212196





Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375





Chart3

		327.963		345.487021875		94.0315625

		143.807		134.6280609384		55.75043125

		74.951		38.47635		15.0397734376

		69.748		40.4982667962		8.9350070312

		143.36		143.2938234384		39.7761875

		114.42		142.61715		24.3041984376

		135.732		215.090015625		39.3730375

		79.016		114.7158914058		31.1032375

		106.591		134.37163125		27.696175

		372.692		479.43016875		94.17428125

		130.685		131.81810625		50.387025

		125.388		140.6736140634		39.777171875

		363.543		393.975928125		87.295825

		98.186		64.92324375		23.466515625

		106.758		70.8273070308		12.1256382812

		61.843		40.7501753904		11.4485453126

		41.506		33.2535023442		8.3159945312

		22.01		19.5217470702		6.3503832032

		33.329		35.9305664058		7.9318664062

		87.363		53.8971222654		11.747203125

		48.379		39.8913644538		7.8293890626

		44.14		35.8061554692		6.1360554688

		115.259		87.0960023442		33.114459375

		171.603		144.7535390634		42.118296875

		57.99		26.1983408202		10.6892

		293.848		134.737678125		34.850821875

		84.829		79.5667148442		25.79975625

		56.112		42.0578507808		12.059775

		152.462		62.3947078134		18.1245015626

		224.041		287.867475		69.9977875

		123.7		122.2219265634		32.0688125

		242.042		199.8617203134		38.708896875

		293.872		289.607034375		61.804025

		202.718		213.86593125		55.352575

		168.388		154.7729015634		27.4282

		88.915		64.0829953134		22.3993109376

		57.281		64.7244703134		11.9359164062

		73.528		79.9471265634		11.4762359376

		132.032		110.868159375		24.5430265626

		135.835		150.3455484384		31.6707125

		103.518		76.9855078134		32.456534375

		47.426		66.3076195308		9.46231875

		41.31		55.2736371096		7.7974703126

		80.798		71.7427335942		14.43101875

		55.672		39.4351242192		10.432934375

		31.826		33.5072109384		7.2341625

		40.389		37.3545140634		5.29120625

		240.931		175.756696875		58.32363125

		249.466		309.057215625		76.01335

		533.071		491.83419375		120.2855

		490.41		585.981		143.40635

		205.428		61.5426257808		50.1059875

		121.093		70.70585625		26.154246875

		156.28		79.8199664058		22.550396875

		138.931		111.5226703134		20.6567484376

		90.067		84.9748710942		14.401590625

		71.85		101.779903125		24.4725953126

		140.132		73.8976921884		20.74146875

		154.906		131.2874578134		26.7903875

		170.545		212.8471734384		33.711125

		87.484		94.1460960942		18.4575

		81.866		131.2981171884		17.6124234376

		60.368		80.5716070308		12.0266171876

		65.555		76.0545		10.7673125

		143.166		111.924225		22.0959546876

		196.023		180.1253390634		38.42595625

		282.069		332.877965625		70.102025

		134.8		129.3832828134		31.003153125

		82.31		69.4613109384		13.2430734376

		0		141.4978171884		38.35928125

		153.443		269.7478875		63.71326875

		104.432		101.9081390634		27.273059375

		162.12		236.078240625		56.90513125

		155.476		226.250803125		53.5644375

		160.255		241.365515625		54.1590875

		122.472		79.1960765634		29.537109375

		126.196		71.29591875		16.1015578126

		272.291		272.373834375		65.30105

		350.584		449.658646875		95.88900625

		175.093		206.88496875		57.64748125

		294.571		291.581325		57.75281875

		147.724		133.714096875		35.1960125

		151.001		157.1878125		34.836415625

		125.75		144.2915015634		24.276478125

		170.346		199.0660359384		31.434171875

		215.458		299.00863125		58.86310625

		197.189		261.580134375		58.1211125

		126.112		154.52668125		27.7173125

		453.504		718.63959375		157.5073

		197.523		308.84225625		66.6538625

		130.014		116.5273523442		40.56083125

		147.122		146.6830828134		28.059515625

		84.158		81.5363929692		20.828734375

		60.778		52.9080996096		9.2995484376

		88.078		70.1042273442		11.0274179688

		110.133		149.2157671884		31.28690625

		141.874		211.7399765634		52.73771875

		82.015		63.7447429692		29.7388625

		74.347		54.1803902346		13.0587226562

		83.546		86.5530492192		19.589596875

		93.783		125.56389375		23.690184375

		109.532		99.0256289058		23.4646828126

		173.671		122.2670671884		36.884340625

		132.859		254.577853125		61.34684375

		271.482		383.807446875		76.973775

		188.847		79.8643898442		18.42049375

		463.779		477.05349375		109.4085875

		206.854		287.95010625		52.57714375

		269.947		413.97980625		84.2648375

		157.359		215.878696875		41.081409375

		278.148		362.089265625		68.62553125

		158.281		172.881		37.113165625

		193.059		256.747921875		46.5836125

		149.076		238.4017875		45.587834375

		144.797		222.0027890634		49.098340625

		549.677		751.8187125		188.8856125

		199.758		353.568796875		100.14891875

		110.954		79.454390625		19.9614890626

		82.316		88.7755710942		13.1359734376

		48.608		41.8865554692		9.0615757812

		128.106		117.351646875		19.7356171876

		114.264		116.3609226558		19.6911

		83.426		78.8936132808		16.4046984376

		92.458		117.0300585942		24.700659375

		56.754		25.0934501952		13.9533984376

		41.407		23.418483399		8.8425773438

		72.661		39.4433507808		7.4783125

		215.276		230.129353125		52.112121875

		94.399		80.7044484384		27.0681

		187.061		111.4652671884		56.25626875



Time

NO3 (tn)



pci_all

				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		345.487021875		94.0315625

		143807		74793.367188		278752.15625		140777				143.807		134.6280609384		55.75043125						Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		38.47635		15.0397734376						Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		40.4982667962		8.9350070312						R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		143.2938234384		39.7761875						Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		142.61715		24.3041984376						Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		215.090015625		39.3730375						Observations		130

		79016		63731.050781		155516.1875		91964				79.016		114.7158914058		31.1032375

		106591		74650.90625		138480.875		116500				106.591		134.37163125		27.696175						ANOVA

		372692		266350.09375		470871.40625		394797				372.692		479.43016875		94.17428125								df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		131.81810625		50.387025						Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		140.6736140634		39.777171875						Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		393.975928125		87.295825						Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		64.92324375		23.466515625

		106758		39348.503906		60628.191406		53151				106.758		70.8273070308		12.1256382812								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		40.7501753904		11.4485453126						Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		33.2535023442		8.3159945312						X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		19.5217470702		6.3503832032

		33329		19961.425781		39659.332031		28013.5				33.329		35.9305664058		7.9318664062

		87363		29942.845703		58736.015625		59793				87.363		53.8971222654		11.747203125

		48379		22161.869141		39146.945313		27546				48.379		39.8913644538		7.8293890626

		44140		19892.308594		30680.277344		25108				44.14		35.8061554692		6.1360554688

		115259		48386.667969		165572.296875		157039				115.259		87.0960023442		33.114459375

		171603		80418.632813		210591.484375		162269				171.603		144.7535390634		42.118296875

		57990		14554.633789		53446		25714				57.99		26.1983408202		10.6892

		293848		74854.265625		174254.109375		151568				293.848		134.737678125		34.850821875

		84829		44203.730469		128998.78125		61281				84.829		79.5667148442		25.79975625

		56112		23365.472656		60298.875		33110				56.112		42.0578507808		12.059775

		152462		34663.726563		90622.507813		64272				152.462		62.3947078134		18.1245015626

		224041		159926.375		349988.9375		264867				224.041		287.867475		69.9977875

		123700		67901.070313		160344.0625		103584				123.7		122.2219265634		32.0688125

		242042		111034.289063		193544.484375		150332				242.042		199.8617203134		38.708896875

		293872		160892.796875		309020.125		264903				293.872		289.607034375		61.804025

		202718		118814.40625		276762.875		189186				202.718		213.86593125		55.352575

		168388		85984.945313		137141		111769				168.388		154.7729015634		27.4282

		88915		35601.664063		111996.554688		58523				88.915		64.0829953134		22.3993109376

		57281		35958.039063		59679.582031		41957				57.281		64.7244703134		11.9359164062

		73528		44415.070313		57381.179688		52664				73.528		79.9471265634		11.4762359376

		132032		61593.421875		122715.132813		105971				132.032		110.868159375		24.5430265626

		135835		83525.304688		158353.5625		135023				135.835		150.3455484384		31.6707125

		103518		42769.726563		162282.671875		94632				103.518		76.9855078134		32.456534375

		47426		36837.566406		47311.59375		37794				47.426		66.3076195308		9.46231875

		41310		30707.576172		38987.351563		33283				41.31		55.2736371096		7.7974703126

		80798		39857.074219		72155.09375		64693				80.798		71.7427335942		14.43101875

		55672		21908.402344		52164.671875		32447				55.672		39.4351242192		10.432934375

		31826		18615.117188		36170.8125		22199.400391				31.826		33.5072109384		7.2341625

		40389		20752.507813		26456.03125		24474				40.389		37.3545140634		5.29120625

		240931		97642.609375		291618.15625		268283				240.931		175.756696875		58.32363125

		249466		171698.453125		380066.75		326079				249.466		309.057215625		76.01335

		533071		273241.21875		601427.5		519960				533.071		491.83419375		120.2855

		490410		325545		717031.75		593220				490.41		585.981		143.40635

		205428		34190.347656		250529.9375		68993				205.428		61.5426257808		50.1059875

		121093		39281.03125		130771.234375		59320				121.093		70.70585625		26.154246875

		156280		44344.425781		112751.984375		75209				156.28		79.8199664058		22.550396875

		138931		61957.039063		103283.742188		75408				138.931		111.5226703134		20.6567484376

		90067		47208.261719		72007.953125		56454				90.067		84.9748710942		14.401590625

		71850		56544.390625		122362.976563		93535				71.85		101.779903125		24.4725953126

		140132		41054.273438		103707.34375		74054				140.132		73.8976921884		20.74146875

		154906		72937.476563		133951.9375		118200				154.906		131.2874578134		26.7903875

		170545		118248.429688		168555.625		151368				170.545		212.8471734384		33.711125

		87484		52303.386719		92287.5		71273				87.484		94.1460960942		18.4575

		81866		72943.398438		88062.117188		85711				81.866		131.2981171884		17.6124234376

		60368		44762.003906		60133.085938		51829				60.368		80.5716070308		12.0266171876

		65555		42252.5		53836.5625		50077				65.555		76.0545		10.7673125

		143166		62180.125		110479.773438		104253				143.166		111.924225		22.0959546876

		196023		100069.632813		192129.78125		153871				196.023		180.1253390634		38.42595625

		282069		184932.203125		350510.125		286169				282.069		332.877965625		70.102025

		134800		71879.601563		155015.765625		101001				134.8		129.3832828134		31.003153125

		82310		38589.617188		66215.367188		43222				82.31		69.4613109384		13.2430734376

		0		78609.898438		191796.40625		183222				0		141.4978171884		38.35928125

		153443		149859.9375		318566.34375		258736				153.443		269.7478875		63.71326875

		104432		56615.632813		136365.296875		83369				104.432		101.9081390634		27.273059375

		162120		131154.578125		284525.65625		245205				162.12		236.078240625		56.90513125

		155476		125694.890625		267822.1875		218683				155.476		226.250803125		53.5644375

		160255		134091.953125		270795.4375		224179				160.255		241.365515625		54.1590875

		122472		43997.820313		147685.546875		83471				122.472		79.1960765634		29.537109375

		126196		39608.84375		80507.789063		64462				126.196		71.29591875		16.1015578126

		272291		151318.796875		326505.25		277820				272.291		272.373834375		65.30105

		350584		249810.359375		479445.03125		383137				350.584		449.658646875		95.88900625

		175093		114936.09375		288237.40625		155307				175.093		206.88496875		57.64748125

		294571		161989.625		288764.09375		219256				294.571		291.581325		57.75281875

		147724		74285.609375		175980.0625		114085				147.724		133.714096875		35.1960125

		151001		87326.5625		174182.078125		135087				151.001		157.1878125		34.836415625

		125750		80161.945313		121382.390625		92924				125.75		144.2915015634		24.276478125

		170346		110592.242188		157170.859375		132397				170.346		199.0660359384		31.434171875

		215458		166115.90625		294315.53125		262843				215.458		299.00863125		58.86310625

		197189		145322.296875		290605.5625		206405				197.189		261.580134375		58.1211125

		126112		85848.15625		138586.5625		103885				126.112		154.52668125		27.7173125

		453504		399244.21875		787536.5		659929				453.504		718.63959375		157.5073

		197523		171579.03125		333269.3125		234420				197.523		308.84225625		66.6538625

		130014		64737.417969		202804.15625		107008				130.014		116.5273523442		40.56083125

		147122		81490.601563		140297.578125		107239				147.122		146.6830828134		28.059515625

		84158		45297.996094		104143.671875		51820				84.158		81.5363929692		20.828734375

		60778		29393.388672		46497.742188		30725				60.778		52.9080996096		9.2995484376

		88078		38946.792969		55137.089844		50714				88.078		70.1042273442		11.0274179688

		110133		82897.648438		156434.53125		141287				110.133		149.2157671884		31.28690625

		141874		117633.320313		263688.59375		238110				141.874		211.7399765634		52.73771875

		82015		35413.746094		148694.3125		74694				82.015		63.7447429692		29.7388625

		74347		30100.216797		65293.613281		48807				74.347		54.1803902346		13.0587226562

		83546		48085.027344		97947.984375		88868				83.546		86.5530492192		19.589596875

		93783		69757.71875		118450.921875		109083				93.783		125.56389375		23.690184375

		109532		55014.238281		117323.414063		89701				109.532		99.0256289058		23.4646828126

		173671		67926.148438		184421.703125		164092				173.671		122.2670671884		36.884340625

		132859		141432.140625		306734.21875		225756				132.859		254.577853125		61.34684375

		271482		213226.359375		384868.875		314731				271.482		383.807446875		76.973775

		188847		44369.105469		92102.46875		51975				188.847		79.8643898442		18.42049375

		463779		265029.71875		547042.9375		415990				463.779		477.05349375		109.4085875

		206854		159972.28125		262885.71875		212508				206.854		287.95010625		52.57714375

		269947		229988.78125		421324.1875		319040				269.947		413.97980625		84.2648375

		157359		119932.609375		205407.046875		156501				157.359		215.878696875		41.081409375

		278148		201160.703125		343127.65625		290936				278.148		362.089265625		68.62553125

		158281		96045		185565.828125		128004				158.281		172.881		37.113165625

		193059		142637.734375		232918.0625		203741				193.059		256.747921875		46.5836125

		149076		132445.4375		227939.171875		178101				149.076		238.4017875		45.587834375

		144797		123334.882813		245491.703125		174296				144.797		222.0027890634		49.098340625

		549677		417677.0625		944428.0625		799640				549.677		751.8187125		188.8856125

		199758		196427.109375		500744.59375		308414				199.758		353.568796875		100.14891875

		110954		44141.328125		99807.445313		60626				110.954		79.454390625		19.9614890626

		82316		49319.761719		65679.867188		52409				82.316		88.7755710942		13.1359734376

		48608		23270.308594		45307.878906		26269				48.608		41.8865554692		9.0615757812

		128106		65195.359375		98678.085938		84261				128.106		117.351646875		19.7356171876

		114264		64644.957031		98455.5		90249				114.264		116.3609226558		19.6911

		83426		43829.785156		82023.492188		65881				83.426		78.8936132808		16.4046984376

		92458		65016.699219		123503.296875		111216				92.458		117.0300585942		24.700659375

		56754		13940.805664		69766.992188		30681				56.754		25.0934501952		13.9533984376

		41407		13010.268555		44212.886719		15010				41.407		23.418483399		8.8425773438

		72661		21912.972656		37391.5625		35303				72.661		39.4433507808		7.4783125

		215276		127849.640625		260560.609375		216137				215.276		230.129353125		52.112121875

		94399		44835.804688		135340.5		71313				94.399		80.7044484384		27.0681

		187061		61925.148438		281281.34375		212196				187.061		111.4652671884		56.25626875
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sed

		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054

		154906		118200

		170545		151368

		87484		71273

		81866		85711

		60368		51829

		65555		50077

		143166		104253

		196023		153871

		282069		286169

		134800		101001

		82310		43222

		0		183222

		153443		258736

		104432		83369

		162120		245205

		155476		218683

		160255		224179

		122472		83471

		126196		64462

		272291		277820

		350584		383137

		175093		155307

		294571		219256

		147724		114085

		151001		135087

		125750		92924

		170346		132397

		215458		262843

		197189		206405

		126112		103885

		453504		659929

		197523		234420

		130014		107008

		147122		107239

		84158		51820

		60778		30725

		88078		50714

		110133		141287

		141874		238110

		82015		74694

		74347		48807

		83546		88868

		93783		109083

		109532		89701

		173671		164092

		132859		225756

		271482		314731

		188847		51975

		463779		415990

		206854		212508

		269947		319040

		157359		156501

		278148		290936

		158281		128004

		193059		203741

		149076		178101

		144797		174296

		549677		799640

		199758		308414

		110954		60626

		82316		52409

		48608		26269

		128106		84261

		114264		90249

		83426		65881

		92458		111216

		56754		30681

		41407		15010

		72661		35303

		215276		216137

		94399		71313

		187061		212196





Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375





Chart3

		327.963		345.487021875		94.0315625

		143.807		134.6280609384		55.75043125

		74.951		38.47635		15.0397734376

		69.748		40.4982667962		8.9350070312

		143.36		143.2938234384		39.7761875

		114.42		142.61715		24.3041984376

		135.732		215.090015625		39.3730375

		79.016		114.7158914058		31.1032375

		106.591		134.37163125		27.696175

		372.692		479.43016875		94.17428125

		130.685		131.81810625		50.387025

		125.388		140.6736140634		39.777171875

		363.543		393.975928125		87.295825

		98.186		64.92324375		23.466515625

		106.758		70.8273070308		12.1256382812

		61.843		40.7501753904		11.4485453126

		41.506		33.2535023442		8.3159945312

		22.01		19.5217470702		6.3503832032

		33.329		35.9305664058		7.9318664062

		87.363		53.8971222654		11.747203125

		48.379		39.8913644538		7.8293890626

		44.14		35.8061554692		6.1360554688

		115.259		87.0960023442		33.114459375

		171.603		144.7535390634		42.118296875

		57.99		26.1983408202		10.6892

		293.848		134.737678125		34.850821875

		84.829		79.5667148442		25.79975625

		56.112		42.0578507808		12.059775

		152.462		62.3947078134		18.1245015626

		224.041		287.867475		69.9977875

		123.7		122.2219265634		32.0688125

		242.042		199.8617203134		38.708896875

		293.872		289.607034375		61.804025

		202.718		213.86593125		55.352575

		168.388		154.7729015634		27.4282

		88.915		64.0829953134		22.3993109376

		57.281		64.7244703134		11.9359164062

		73.528		79.9471265634		11.4762359376

		132.032		110.868159375		24.5430265626

		135.835		150.3455484384		31.6707125

		103.518		76.9855078134		32.456534375

		47.426		66.3076195308		9.46231875

		41.31		55.2736371096		7.7974703126

		80.798		71.7427335942		14.43101875

		55.672		39.4351242192		10.432934375

		31.826		33.5072109384		7.2341625

		40.389		37.3545140634		5.29120625

		240.931		175.756696875		58.32363125

		249.466		309.057215625		76.01335

		533.071		491.83419375		120.2855

		490.41		585.981		143.40635

		205.428		61.5426257808		50.1059875

		121.093		70.70585625		26.154246875

		156.28		79.8199664058		22.550396875

		138.931		111.5226703134		20.6567484376

		90.067		84.9748710942		14.401590625

		71.85		101.779903125		24.4725953126

		140.132		73.8976921884		20.74146875

		154.906		131.2874578134		26.7903875

		170.545		212.8471734384		33.711125

		87.484		94.1460960942		18.4575

		81.866		131.2981171884		17.6124234376

		60.368		80.5716070308		12.0266171876

		65.555		76.0545		10.7673125

		143.166		111.924225		22.0959546876

		196.023		180.1253390634		38.42595625

		282.069		332.877965625		70.102025

		134.8		129.3832828134		31.003153125

		82.31		69.4613109384		13.2430734376

		0		141.4978171884		38.35928125

		153.443		269.7478875		63.71326875

		104.432		101.9081390634		27.273059375

		162.12		236.078240625		56.90513125

		155.476		226.250803125		53.5644375

		160.255		241.365515625		54.1590875

		122.472		79.1960765634		29.537109375

		126.196		71.29591875		16.1015578126

		272.291		272.373834375		65.30105

		350.584		449.658646875		95.88900625

		175.093		206.88496875		57.64748125

		294.571		291.581325		57.75281875

		147.724		133.714096875		35.1960125

		151.001		157.1878125		34.836415625

		125.75		144.2915015634		24.276478125

		170.346		199.0660359384		31.434171875

		215.458		299.00863125		58.86310625

		197.189		261.580134375		58.1211125

		126.112		154.52668125		27.7173125

		453.504		718.63959375		157.5073

		197.523		308.84225625		66.6538625

		130.014		116.5273523442		40.56083125

		147.122		146.6830828134		28.059515625

		84.158		81.5363929692		20.828734375

		60.778		52.9080996096		9.2995484376

		88.078		70.1042273442		11.0274179688

		110.133		149.2157671884		31.28690625

		141.874		211.7399765634		52.73771875

		82.015		63.7447429692		29.7388625

		74.347		54.1803902346		13.0587226562

		83.546		86.5530492192		19.589596875

		93.783		125.56389375		23.690184375

		109.532		99.0256289058		23.4646828126

		173.671		122.2670671884		36.884340625

		132.859		254.577853125		61.34684375

		271.482		383.807446875		76.973775

		188.847		79.8643898442		18.42049375

		463.779		477.05349375		109.4085875

		206.854		287.95010625		52.57714375

		269.947		413.97980625		84.2648375

		157.359		215.878696875		41.081409375

		278.148		362.089265625		68.62553125

		158.281		172.881		37.113165625

		193.059		256.747921875		46.5836125

		149.076		238.4017875		45.587834375

		144.797		222.0027890634		49.098340625

		549.677		751.8187125		188.8856125

		199.758		353.568796875		100.14891875

		110.954		79.454390625		19.9614890626

		82.316		88.7755710942		13.1359734376

		48.608		41.8865554692		9.0615757812

		128.106		117.351646875		19.7356171876

		114.264		116.3609226558		19.6911

		83.426		78.8936132808		16.4046984376

		92.458		117.0300585942		24.700659375

		56.754		25.0934501952		13.9533984376

		41.407		23.418483399		8.8425773438

		72.661		39.4433507808		7.4783125

		215.276		230.129353125		52.112121875

		94.399		80.7044484384		27.0681

		187.061		111.4652671884		56.25626875



Time

NO3 (tn)



Chart4

		327.963		386.01

		143.807		140.777

		74.951		34.072

		69.748		28.904

		143.36		146.976

		114.42		107.494

		135.732		167.745

		79.016		91.964

		106.591		116.5

		372.692		394.797

		130.685		124.859

		125.388		144.077

		363.543		362.949

		98.186		56.732

		106.758		53.151

		61.843		31.945

		41.506		23.228

		22.01		18.839

		33.329		28.0135

		87.363		59.793

		48.379		27.546

		44.14		25.108

		115.259		157.039

		171.603		162.269

		57.99		25.714

		293.848		151.568

		84.829		61.281

		56.112		33.11

		152.462		64.272

		224.041		264.867

		123.7		103.584

		242.042		150.332

		293.872		264.903

		202.718		189.186

		168.388		111.769

		88.915		58.523

		57.281		41.957

		73.528		52.664

		132.032		105.971

		135.835		135.023

		103.518		94.632

		47.426		37.794

		41.31		33.283

		80.798		64.693

		55.672		32.447

		31.826		22.199400391

		40.389		24.474

		240.931		268.283

		249.466		326.079

		533.071		519.96

		490.41		593.22

		205.428		68.993

		121.093		59.32

		156.28		75.209

		138.931		75.408

		90.067		56.454

		71.85		93.535

		140.132		74.054

		154.906		118.2

		170.545		151.368

		87.484		71.273

		81.866		85.711

		60.368		51.829

		65.555		50.077

		143.166		104.253

		196.023		153.871

		282.069		286.169

		134.8		101.001

		82.31		43.222

		0		183.222

		153.443		258.736

		104.432		83.369

		162.12		245.205

		155.476		218.683

		160.255		224.179

		122.472		83.471

		126.196		64.462

		272.291		277.82

		350.584		383.137

		175.093		155.307

		294.571		219.256

		147.724		114.085

		151.001		135.087

		125.75		92.924

		170.346		132.397

		215.458		262.843

		197.189		206.405

		126.112		103.885

		453.504		659.929

		197.523		234.42

		130.014		107.008

		147.122		107.239

		84.158		51.82

		60.778		30.725

		88.078		50.714

		110.133		141.287

		141.874		238.11

		82.015		74.694

		74.347		48.807

		83.546		88.868

		93.783		109.083

		109.532		89.701

		173.671		164.092

		132.859		225.756

		271.482		314.731

		188.847		51.975

		463.779		415.99

		206.854		212.508

		269.947		319.04

		157.359		156.501

		278.148		290.936

		158.281		128.004

		193.059		203.741

		149.076		178.101

		144.797		174.296

		549.677		799.64

		199.758		308.414

		110.954		60.626

		82.316		52.409

		48.608		26.269

		128.106		84.261

		114.264		90.249

		83.426		65.881

		92.458		111.216

		56.754		30.681

		41.407		15.01

		72.661		35.303

		215.276		216.137

		94.399		71.313

		187.061		212.196



Time

NO3 (tn)



pci_all

				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim				observed		L95PPU		U95PPU		Best_Sim				SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		345.487021875		94.0315625		386.01

		143807		74793.367188		278752.15625		140777				143.807		134.6280609384		55.75043125		140.777				Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		38.47635		15.0397734376		34.072				Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		40.4982667962		8.9350070312		28.904				R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		143.2938234384		39.7761875		146.976				Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		142.61715		24.3041984376		107.494				Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		215.090015625		39.3730375		167.745				Observations		130

		79016		63731.050781		155516.1875		91964				79.016		114.7158914058		31.1032375		91.964

		106591		74650.90625		138480.875		116500				106.591		134.37163125		27.696175		116.5				ANOVA

		372692		266350.09375		470871.40625		394797				372.692		479.43016875		94.17428125		394.797						df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		131.81810625		50.387025		124.859				Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		140.6736140634		39.777171875		144.077				Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		393.975928125		87.295825		362.949				Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		64.92324375		23.466515625		56.732

		106758		39348.503906		60628.191406		53151				106.758		70.8273070308		12.1256382812		53.151						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		40.7501753904		11.4485453126		31.945				Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		33.2535023442		8.3159945312		23.228				X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		19.5217470702		6.3503832032		18.839

		33329		19961.425781		39659.332031		28013.5				33.329		35.9305664058		7.9318664062		28.0135

		87363		29942.845703		58736.015625		59793				87.363		53.8971222654		11.747203125		59.793

		48379		22161.869141		39146.945313		27546				48.379		39.8913644538		7.8293890626		27.546

		44140		19892.308594		30680.277344		25108				44.14		35.8061554692		6.1360554688		25.108

		115259		48386.667969		165572.296875		157039				115.259		87.0960023442		33.114459375		157.039

		171603		80418.632813		210591.484375		162269				171.603		144.7535390634		42.118296875		162.269

		57990		14554.633789		53446		25714				57.99		26.1983408202		10.6892		25.714

		293848		74854.265625		174254.109375		151568				293.848		134.737678125		34.850821875		151.568

		84829		44203.730469		128998.78125		61281				84.829		79.5667148442		25.79975625		61.281

		56112		23365.472656		60298.875		33110				56.112		42.0578507808		12.059775		33.11

		152462		34663.726563		90622.507813		64272				152.462		62.3947078134		18.1245015626		64.272

		224041		159926.375		349988.9375		264867				224.041		287.867475		69.9977875		264.867

		123700		67901.070313		160344.0625		103584				123.7		122.2219265634		32.0688125		103.584

		242042		111034.289063		193544.484375		150332				242.042		199.8617203134		38.708896875		150.332

		293872		160892.796875		309020.125		264903				293.872		289.607034375		61.804025		264.903

		202718		118814.40625		276762.875		189186				202.718		213.86593125		55.352575		189.186

		168388		85984.945313		137141		111769				168.388		154.7729015634		27.4282		111.769

		88915		35601.664063		111996.554688		58523				88.915		64.0829953134		22.3993109376		58.523

		57281		35958.039063		59679.582031		41957				57.281		64.7244703134		11.9359164062		41.957

		73528		44415.070313		57381.179688		52664				73.528		79.9471265634		11.4762359376		52.664

		132032		61593.421875		122715.132813		105971				132.032		110.868159375		24.5430265626		105.971

		135835		83525.304688		158353.5625		135023				135.835		150.3455484384		31.6707125		135.023

		103518		42769.726563		162282.671875		94632				103.518		76.9855078134		32.456534375		94.632

		47426		36837.566406		47311.59375		37794				47.426		66.3076195308		9.46231875		37.794

		41310		30707.576172		38987.351563		33283				41.31		55.2736371096		7.7974703126		33.283

		80798		39857.074219		72155.09375		64693				80.798		71.7427335942		14.43101875		64.693

		55672		21908.402344		52164.671875		32447				55.672		39.4351242192		10.432934375		32.447

		31826		18615.117188		36170.8125		22199.400391				31.826		33.5072109384		7.2341625		22.199400391

		40389		20752.507813		26456.03125		24474				40.389		37.3545140634		5.29120625		24.474

		240931		97642.609375		291618.15625		268283				240.931		175.756696875		58.32363125		268.283

		249466		171698.453125		380066.75		326079				249.466		309.057215625		76.01335		326.079

		533071		273241.21875		601427.5		519960				533.071		491.83419375		120.2855		519.96

		490410		325545		717031.75		593220				490.41		585.981		143.40635		593.22

		205428		34190.347656		250529.9375		68993				205.428		61.5426257808		50.1059875		68.993

		121093		39281.03125		130771.234375		59320				121.093		70.70585625		26.154246875		59.32

		156280		44344.425781		112751.984375		75209				156.28		79.8199664058		22.550396875		75.209

		138931		61957.039063		103283.742188		75408				138.931		111.5226703134		20.6567484376		75.408

		90067		47208.261719		72007.953125		56454				90.067		84.9748710942		14.401590625		56.454

		71850		56544.390625		122362.976563		93535				71.85		101.779903125		24.4725953126		93.535

		140132		41054.273438		103707.34375		74054				140.132		73.8976921884		20.74146875		74.054

		154906		72937.476563		133951.9375		118200				154.906		131.2874578134		26.7903875		118.2

		170545		118248.429688		168555.625		151368				170.545		212.8471734384		33.711125		151.368

		87484		52303.386719		92287.5		71273				87.484		94.1460960942		18.4575		71.273

		81866		72943.398438		88062.117188		85711				81.866		131.2981171884		17.6124234376		85.711

		60368		44762.003906		60133.085938		51829				60.368		80.5716070308		12.0266171876		51.829

		65555		42252.5		53836.5625		50077				65.555		76.0545		10.7673125		50.077

		143166		62180.125		110479.773438		104253				143.166		111.924225		22.0959546876		104.253

		196023		100069.632813		192129.78125		153871				196.023		180.1253390634		38.42595625		153.871

		282069		184932.203125		350510.125		286169				282.069		332.877965625		70.102025		286.169

		134800		71879.601563		155015.765625		101001				134.8		129.3832828134		31.003153125		101.001

		82310		38589.617188		66215.367188		43222				82.31		69.4613109384		13.2430734376		43.222

		0		78609.898438		191796.40625		183222				0		141.4978171884		38.35928125		183.222

		153443		149859.9375		318566.34375		258736				153.443		269.7478875		63.71326875		258.736

		104432		56615.632813		136365.296875		83369				104.432		101.9081390634		27.273059375		83.369

		162120		131154.578125		284525.65625		245205				162.12		236.078240625		56.90513125		245.205

		155476		125694.890625		267822.1875		218683				155.476		226.250803125		53.5644375		218.683

		160255		134091.953125		270795.4375		224179				160.255		241.365515625		54.1590875		224.179

		122472		43997.820313		147685.546875		83471				122.472		79.1960765634		29.537109375		83.471

		126196		39608.84375		80507.789063		64462				126.196		71.29591875		16.1015578126		64.462

		272291		151318.796875		326505.25		277820				272.291		272.373834375		65.30105		277.82

		350584		249810.359375		479445.03125		383137				350.584		449.658646875		95.88900625		383.137

		175093		114936.09375		288237.40625		155307				175.093		206.88496875		57.64748125		155.307

		294571		161989.625		288764.09375		219256				294.571		291.581325		57.75281875		219.256

		147724		74285.609375		175980.0625		114085				147.724		133.714096875		35.1960125		114.085

		151001		87326.5625		174182.078125		135087				151.001		157.1878125		34.836415625		135.087

		125750		80161.945313		121382.390625		92924				125.75		144.2915015634		24.276478125		92.924

		170346		110592.242188		157170.859375		132397				170.346		199.0660359384		31.434171875		132.397

		215458		166115.90625		294315.53125		262843				215.458		299.00863125		58.86310625		262.843

		197189		145322.296875		290605.5625		206405				197.189		261.580134375		58.1211125		206.405

		126112		85848.15625		138586.5625		103885				126.112		154.52668125		27.7173125		103.885

		453504		399244.21875		787536.5		659929				453.504		718.63959375		157.5073		659.929

		197523		171579.03125		333269.3125		234420				197.523		308.84225625		66.6538625		234.42

		130014		64737.417969		202804.15625		107008				130.014		116.5273523442		40.56083125		107.008

		147122		81490.601563		140297.578125		107239				147.122		146.6830828134		28.059515625		107.239

		84158		45297.996094		104143.671875		51820				84.158		81.5363929692		20.828734375		51.82

		60778		29393.388672		46497.742188		30725				60.778		52.9080996096		9.2995484376		30.725

		88078		38946.792969		55137.089844		50714				88.078		70.1042273442		11.0274179688		50.714

		110133		82897.648438		156434.53125		141287				110.133		149.2157671884		31.28690625		141.287

		141874		117633.320313		263688.59375		238110				141.874		211.7399765634		52.73771875		238.11

		82015		35413.746094		148694.3125		74694				82.015		63.7447429692		29.7388625		74.694

		74347		30100.216797		65293.613281		48807				74.347		54.1803902346		13.0587226562		48.807

		83546		48085.027344		97947.984375		88868				83.546		86.5530492192		19.589596875		88.868

		93783		69757.71875		118450.921875		109083				93.783		125.56389375		23.690184375		109.083

		109532		55014.238281		117323.414063		89701				109.532		99.0256289058		23.4646828126		89.701

		173671		67926.148438		184421.703125		164092				173.671		122.2670671884		36.884340625		164.092

		132859		141432.140625		306734.21875		225756				132.859		254.577853125		61.34684375		225.756

		271482		213226.359375		384868.875		314731				271.482		383.807446875		76.973775		314.731

		188847		44369.105469		92102.46875		51975				188.847		79.8643898442		18.42049375		51.975

		463779		265029.71875		547042.9375		415990				463.779		477.05349375		109.4085875		415.99

		206854		159972.28125		262885.71875		212508				206.854		287.95010625		52.57714375		212.508

		269947		229988.78125		421324.1875		319040				269.947		413.97980625		84.2648375		319.04

		157359		119932.609375		205407.046875		156501				157.359		215.878696875		41.081409375		156.501

		278148		201160.703125		343127.65625		290936				278.148		362.089265625		68.62553125		290.936

		158281		96045		185565.828125		128004				158.281		172.881		37.113165625		128.004

		193059		142637.734375		232918.0625		203741				193.059		256.747921875		46.5836125		203.741

		149076		132445.4375		227939.171875		178101				149.076		238.4017875		45.587834375		178.101

		144797		123334.882813		245491.703125		174296				144.797		222.0027890634		49.098340625		174.296

		549677		417677.0625		944428.0625		799640				549.677		751.8187125		188.8856125		799.64

		199758		196427.109375		500744.59375		308414				199.758		353.568796875		100.14891875		308.414

		110954		44141.328125		99807.445313		60626				110.954		79.454390625		19.9614890626		60.626

		82316		49319.761719		65679.867188		52409				82.316		88.7755710942		13.1359734376		52.409

		48608		23270.308594		45307.878906		26269				48.608		41.8865554692		9.0615757812		26.269

		128106		65195.359375		98678.085938		84261				128.106		117.351646875		19.7356171876		84.261

		114264		64644.957031		98455.5		90249				114.264		116.3609226558		19.6911		90.249

		83426		43829.785156		82023.492188		65881				83.426		78.8936132808		16.4046984376		65.881

		92458		65016.699219		123503.296875		111216				92.458		117.0300585942		24.700659375		111.216

		56754		13940.805664		69766.992188		30681				56.754		25.0934501952		13.9533984376		30.681

		41407		13010.268555		44212.886719		15010				41.407		23.418483399		8.8425773438		15.01

		72661		21912.972656		37391.5625		35303				72.661		39.4433507808		7.4783125		35.303

		215276		127849.640625		260560.609375		216137				215.276		230.129353125		52.112121875		216.137

		94399		44835.804688		135340.5		71313				94.399		80.7044484384		27.0681		71.313

		187061		61925.148438		281281.34375		212196				187.061		111.4652671884		56.25626875		212.196
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• Observations reflect the net effect of all the true 
processes in a watershed

• So, when we calibrate a model based on capturing the 
observed data, then  

• The “calibrated” model accounts for all uncertainties in 
the model 

Important to realize that
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• To obtain a range of parameters such that upon 

propagation the 95PPU brackets “most” of the 

observed points 

Uncertainty Analysis Definition
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95ppu

				q_10

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		1.43		0.000003		0.000026		0		0.000005

		1.6		0.005024		0.006207		0.006		0.005614

		6.66		0.010278		0.012601		0.012		0.011303

		6.68		0.016781		0.019896		0.0196		0.018296

		3.54		0.010578		0.012984		0.0128		0.011757

		2.14		0.005184		0.006913		0.0068		0.006031

		0.62		0.001191		0.002425		0.0023		0.001794

		0.12		0.000394		0.001114		0.001		0.00073

		0.44		0.000135		0.000358		0.0003		0.00024

		0.8		0.000252		0.000574		0.0005		0.000405

		0.99		0.001635		0.002083		0.0021		0.00186

		0.98		0.002309		0.002755		0.0027		0.002535

		1.08		0.004461		0.005108		0.0051		0.004803

		1.19		0.006714		0.007731		0.0077		0.007231

		3.4		0.006316		0.007305		0.0073		0.006833

		2.54		0.006719		0.007922		0.008		0.00735

		2.38		0.002525		0.003459		0.0035		0.003016

		1.55		0.000174		0.000471		0.0005		0.000329

		0.64		0.000007		0.000011		0		0.000009

		0.37		0		0		0		0

		0.42		0		0.000002		0		0.000001

		0.76		0.001801		0.002138		0.0022		0.001979

		0.7		0.004455		0.00515		0.0052		0.004821

		2.06		0.010694		0.012107		0.0122		0.011441

		1.11		0.013985		0.015832		0.0159		0.014962

		1.4		0.014462		0.01831		0.0176		0.01653

		2.59		0.016049		0.018923		0.0188		0.01758

		11.23		0.012596		0.015046		0.0149		0.013892

		8.73		0.016359		0.019207		0.0192		0.017864

		3.69		0.010157		0.012403		0.0124		0.011343

		1.66		0.005048		0.00666		0.0067		0.005898

		1.37		0.002845		0.004001		0.004		0.003455

		1.04		0.001599		0.002432		0.0024		0.002039

		0.99		0.001691		0.002291		0.0023		0.002007

		1.08		0.002102		0.00256		0.0026		0.002344

		1.29		0.004642		0.005267		0.0053		0.004967

		1.63		0.009095		0.011581		0.0109		0.010327

		2.51		0.022431		0.027951		0.0252		0.024575

		8.11		0.030355		0.036897		0.0344		0.03314

		14.02		0.027963		0.033795		0.0321		0.030567

		9.66		0.032743		0.038732		0.0376		0.035586

		4.64		0.021778		0.026311		0.0255		0.023937

		3		0.014193		0.017436		0.0169		0.015735

		2.33		0.008457		0.010781		0.0104		0.009565

		1.73		0.00603		0.007706		0.0074		0.006829

		1.01		0.004664		0.005872		0.0057		0.00524

		1.71		0.007896		0.009235		0.0091		0.008563

		1.66		0.012675		0.014503		0.0144		0.013598

		1.85		0.012935		0.014716		0.0147		0.013847

		2.68		0.015216		0.017308		0.0173		0.016302

		3.42		0.017108		0.019869		0.0198		0.018569

		4.34		0.019289		0.022285		0.0224		0.020874

		2.4		0.012747		0.014989		0.015		0.013932

		1.25		0.006169		0.007776		0.0078		0.007017

		1.36		0.00234		0.003498		0.0035		0.002952

		1.14		0.00039		0.000976		0.001		0.000696

		0.85		0.000488		0.001026		0.001		0.000771

		0.85		0.00142		0.00188		0.0019		0.001662

		4.44		0.016076		0.018215		0.0183		0.017207

		3.12		0.031131		0.03525		0.0354		0.033295

		2.04		0.023888		0.027017		0.0272		0.025542

		2.34		0.021118		0.023983		0.024		0.022622

		3.36		0.016906		0.019263		0.0194		0.018153

		5		0.012095		0.013961		0.0141		0.013082

		3.96		0.008313		0.009935		0.01		0.00917

		1.94		0.008749		0.01047		0.0106		0.009658

		0.67		0.003965		0.005252		0.0053		0.004645

		0.72		0.002598		0.003521		0.0036		0.003086

		0.72		0.001105		0.00177		0.0018		0.001456

		0.77		0.001257		0.001736		0.0018		0.00151

		0.73		0.001303		0.001649		0.0017		0.001485

		0.79		0.002075		0.002489		0.0025		0.0023

		p-factor=		0

		d_factor=		0

		R2=		0.48

		Nash_Sutclif=		-0.94

				q_27

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		21.41		0.000346		0.11169		0.0223		0.034509

		23.940001		1.23895		1.45725		1.345		1.35365

		99.959999		1.315023		1.3231		1.315		1.31905

		100.169998		1.152015		1.15767		1.152		1.155

		53.060001		0		0		0		0

		32.07		0.000005		0.000005		0		0.000005

		9.29		0.001475		0.003966		0.0018		0.003003

		1.78		0.000001		0.000001		0		0.000001

		6.59		0.000001		0.000001		0		0.000001

		11.95		0.000001		0.000001		0		0.000001

		14.81		0.261706		0.263968		0.2618		0.26292

		14.68		0.063103		0.157679		0.1034		0.107438

		16.26		0.536315		0.636965		0.595		0.59551

		17.809999		0.40962		0.417039		0.4098		0.413305

		51		0.735243		0.75136		0.7359		0.744015

		38.080002		0.282463		0.291894		0.2848		0.2877

		35.75		0.002666		0.006859		0.0038		0.004898

		23.23		0.000004		0.000004		0		0.000004

		9.55		0.000001		0.000001		0		0.000001

		5.48		0.000001		0.000001		0		0.000001

		6.29		0.000863		0.002748		0.0009		0.001619

		11.47		0.648412		0.652994		0.6485		0.65063

		10.56		0.210611		0.214758		0.2107		0.21282

		30.879999		1.624087		1.643833		1.627		1.6349

		16.620001		0.196754		0.411712		0.3089		0.304865

		21.02		1.392138		1.623267		1.51		1.51875

		38.779999		0.409049		0.416461		0.4101		0.413205

		168.389999		0.747031		0.758718		0.7478		0.75323

		130.949997		0.87818		0.890047		0.8792		0.88448

		55.360001		0.001608		0.00332		0.0016		0.00246

		24.91		0		0.000001		0		0

		20.620001		0.000001		0.000005		0		0.000003

		15.55		0.000001		0.000001		0		0.000001

		14.8		0.000001		0.000001		0		0.000001

		16.25		0.222819		0.22562		0.2234		0.22438

		19.379999		0.360528		0.370117		0.3608		0.36552

		24.51		1.710387		2.0375		2.01		1.9419

		37.66		1.810372		2.26595		1.873		1.96785

		121.629997		2.138047		2.155955		2.139		2.14745

		210.289993		1.860288		1.881467		1.868		1.8723

		144.889999		0.68694		0.70192		0.6901		0.695245

		69.540001		0		0		0		0

		44.970001		0.000005		0.000005		0		0.000005

		34.950001		0.000001		0.000001		0		0.000001

		25.98		0.000001		0.000001		0		0.000001

		15.17		0.000001		0.000001		0		0.000001

		25.639999		1.197069		1.207371		1.2		1.20295

		24.84		0.604065		0.61128		0.6049		0.60791

		27.700001		0.75036		0.763536		0.7575		0.759085

		40.169998		0.531453		0.60852		0.5324		0.54118

		51.299999		1.9213		1.932325		1.924		1.92775

		65.110001		0.357926		0.371893		0.3625		0.365805

		35.990002		0.051593		0.060769		0.0533		0.056676

		18.74		0.000025		0.00019		0.0001		0.000081

		20.42		0.000001		0.000004		0		0.000002

		17.139999		0.000001		0.000001		0		0.000001

		12.75		0.000001		0.000001		0		0.000001

		12.82		0.196016		0.202048		0.1961		0.19921

		66.540001		3.947057		3.968735		3.949		3.9586

		46.82		0.935441		0.943045		0.9359		0.939585

		30.58		0.06419		0.067776		0.0642		0.065979

		35.09		0.942425		0.952039		0.9429		0.94753

		50.380001		0.214918		0.221704		0.2151		0.21849

		75.019997		0.473235		0.482361		0.4741		0.478125

		59.450001		0.664788		0.6786		0.6706		0.672565

		29.040001		0.119023		0.13222		0.1217		0.126325

		10.04		0.000004		0.000004		0		0.000004

		10.84		0.000001		0.000001		0		0.000001

		10.81		0.000001		0.000001		0		0.000001

		11.58		0.000001		0.000001		0		0.000001

		10.92		0.000001		0.000001		0		0.000001

		11.88		0.176106		0.267534		0.2488		0.235965

		p-factor=		0

		d_factor=		0

		R2=		0.2

		Nash_Sutclif=		-0.91

				q_11

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		1.43		7.048138		38.2822		11.048138		53.2822		22		1		1

		1.6		12.515417		50.4200035		16.515417		65.4200035		28		1		2

		6.66		30.156813		129.8829895		34.156813		144.8829895		103.9		1		3

		6.68		11.848504		96.288544		15.848504		111.288544		80		1		4

		3.54		6.869764		60		10.869764		75		45		1		5

		2.14		6.455518		37		10.455518		52		22		1		6

		0.62		6.180289		35.2291405		10.180289		50.2291405		13.3		1		7

		0.12		5		35.03986		9		50.03986		5.8		1		8

		0.44		6.023398		34.8562405		10.023398		49.8562405		10.6		1		9

		0.8		6.331825		35.4017005		10.331825		50.4017005		16		1		10

		0.99		6.766815		36.0209395		10.766815		51.0209395		18.85		1		11

		0.98		6.539764		36.892543		10.539764		51.892543		18.7		1		12

		1.08		9.038988		43.395598		13.038988		58.395598		20.2		1		13

		1.19		20.84675		63.1390015		24.84675		78.1390015		21.85		1		14

		3.4		39.408829		206.6034775		43.408829		221.6034775		55		1		15

		2.54		13.622437		150.4517365		17.622437		165.4517365		42.1		1		16

		2.38		6.904409		58.534195		10.904409		73.534195		39.7		1		17

		1.55		6.715173		43		10.715173		58		27.25		1		18

		0.64		6.287624		35.5175605		10.287624		50.5175605		13.6		1		19

		0.37		6.188739		35.21419		10.188739		50.21419		9.55		1		20

		0.42		6.112358		35.0242		10.112358		50.0242		10.3		1		21

		0.76		8.659025		38.8477		12.659025		53.8477		15.4		1		22

		0.7		7.273767		36.78715		11.273767		51.78715		14.5		1		23

		2.06		33.996099		96.1840015		37.996099		111.1840015		34.9		1		24

		1.11		8.864849		90.1172485		12.864849		105.1172485		20.65		1		25

		1.4		9.561252		62.684347		13.561252		77.684347		25		1		26

		2.59		37.099916		149.2539985		41.099916		164.2539985		42.85		1		27

		11.23		25.557985		236.375488		29.557985		251.375488		172.45		1		28

		8.73		12.341927		134.762059		16.341927		149.762059		134.95		0		29

		3.69		6.864034		54.353266		10.864034		69.353266		59.35		0		30

		1.66		6.606191		49.3784215		10.606191		64.3784215		28.9		1		31

		1.37		6.279418		48.5059585		10.279418		63.5059585		24.55		1		32

		1.04		6.208743		47.6058265		10.208743		62.6058265		19.6		1		33

		0.99		6.148154		46.39945		10.148154		61.39945		18.85		1		34

		1.08		11.055545		52.1119		15.055545		67.1119		20.2		1		35

		1.29		15.894774		58.8856015		19.894774		73.8856015		23.35		1		36

		1.63		8.608354		48.2456485		12.608354		63.2456485		28.45		1		37

		2.51		13.426055		55.8383545		17.426055		70.8383545		41.65		1		38

		8.11		93.336662		318.759994		97.336662		333.759994		125.65		1		39

		14.02		41.779228		417.635575		45.779228		432.635575		214.3		1		40

		9.66		14.115321		240.9125905		18.115321		255.9125905		148.9		1		41

		4.64		6.994407		124.212334		10.994407		139.212334		73.6		1		42

		3		6.92002		74.274763		10.92002		89.274763		49		1		43

		2.33		6.56084		71.3868865		10.56084		86.3868865		38.95		1		44

		1.73		6.309659		70.6202635		10.309659		85.6202635		29.95		1		45

		1.01		6.500942		69.353185		10.500942		84.353185		19.15		1		46

		1.71		16.351052		82.0900015		20.351052		97.0900015		29.65		1		47

		1.66		8.980475		71.466847		12.980475		86.466847		28.9		1		48

		1.85		13.156583		75.792559		17.156583		90.792559		31.75		1		49

		2.68		23.279411		87.625		27.279411		102.625		44.2		1		50

		3.42		15.498195		85.8352015		19.498195		100.8352015		55.3		1		51

		4.34		10.5349		85		14.5349		100		69.1		1		52

		2.4		9.664959		64.79365		13.664959		79.79365		40		1		53

		1.25		6.405216		42.5452315		10.405216		57.5452315		22.75		1		54

		1.36		6.193574		37.984855		10.193574		52.984855		24.4		1		55

		1.14		6.128763		35.31832		10.128763		50.31832		21.1		1		56

		0.85		6.024511		34.8451795		10.024511		49.8451795		16.75		1		57

		0.85		7.864475		37.6250875		11.864475		52.6250875		16.75		1		58

		4.44		41.980873		97.707988		45.980873		112.707988		70.6		1		59

		3.12		16.735631		138.583		20.735631		153.583		50.8		1		60

		2.04		15.148089		126.4257925		19.148089		141.4257925		34.6		1		61

		2.34		25.323431		154.6435015		29.323431		169.6435015		39.1		1		62

		3.36		10.740448		135.6498685		14.740448		150.6498685		54.4		1		63

		5		13.363546		108.828544		17.363546		123.828544		79		1		64

		3.96		8.693434		58.2632515		12.693434		73.2632515		63.4		0		65

		1.94		7.10547		49.1834485		11.10547		64.1834485		33.1		1		66

		0.67		6.214196		45.72232		10.214196		60.72232		14.05		1		67

		0.72		6.189096		45.3770515		10.189096		60.3770515		14.8		1		68

		0.72		6.175251		41.109595		10.175251		56.109595		14.8		1		69

		0.77		6.187727		37.00537		10.187727		52.00537		15.55		1		70

		0.73		6.250638		35.2684		10.250638		50.2684		14.95		1		71

		0.79		8.28375		38.486125		12.28375		53.486125		15.85		1		72

												4

		p-factor=		0.36

		d_factor=		9.03

		R2=		0.31

		Nash_Sutclif=		-25.06

				q_15

		observed		L95PPU		U95PPU		Best_Sim		M95PPU

		1.43		1.036162		2.3464		1.591		1.56675

		1.6		6.521367		10.447068		8.696		8.5975

		6.66		24.146782		63.402992		27.690001		33.759499

		6.68		5.821474		40.977997		6.314		8.39625

		3.54		0.785236		1.452182		1.066		1.176565

		2.14		0.318205		0.62722		0.4894		0.4812

		0.62		0.117151		0.253527		0.1619		0.197785

		0.12		0.078963		0.167584		0.1417		0.125253

		0.44		0.020507		0.059629		0.045		0.042595

		0.8		0.323723		0.42264		0.41		0.378335

		0.99		0.723512		0.796633		0.7532		0.76961

		0.98		0.535038		1.434625		1.039		0.97876

		1.08		3.047937		5.768999		4.607		4.546

		1.19		14.85675		18.935999		16.049999		16.768999

		3.4		33.408829		114.568985		35.48		40.862

		2.54		7.584421		77.085693		8.011		12.9764

		2.38		0.81515		15.793198		1.242		2.582635

		1.55		0.595208		1.14171		0.8421		0.89

		0.64		0.15129		0.37413		0.2716		0.273245

		0.37		0.137828		0.25772		0.1844		0.20878

		0.42		0.084514		0.164167		0.1408		0.127036

		0.76		2.63405		2.7086		2.693		2.66775

		0.7		1.238175		1.32395		1.277		1.2846

		2.06		28.066051		41.008007		28.42		30.113501

		1.11		2.93385		36.981407		3.216		5.04945

		1.4		3.628277		18.701599		5.084		5.69805

		2.59		31.119915		76.355995		32.23		36.313999

		11.23		19.56797		134.417999		23.17		34.481998

		8.73		6.313892		66.6269		6.594		14.63845

		3.69		0.769685		13.006264		1.131		2.818795

		1.66		0.463826		9.70203		0.6725		1.195425

		1.37		0.176714		9.13336		0.2528		0.75102

		1.04		0.16277		8.54345		0.1945		0.683575

		0.99		0.13495		7.750579		0.1703		0.58042

		1.08		5.058527		11.565901		5.253		5.57955

		1.29		9.895774		16.0905		10.4		10.73075

		1.63		2.627355		9.017		2.879		3.20605

		2.51		8.417033		15.6087		8.956		9.7178

		8.11		87.426689		189.43898		87.190002		102.957001

		14.02		35.829334		255.35199		38.369999		80.113503

		9.66		8.13528		137.443054		8.292		44.547298

		4.64		0.926104		59.571732		1.158		12.94009

		3		0.843156		26.234159		1.079		3.578445

		2.33		0.43301		24.276812		0.566		1.88413

		1.73		0.210158		23.81356		0.2534		1.56776

		1.01		0.485783		23.013279		0.4926		1.735975

		1.71		10.371014		31.553001		10.49		11.64

		1.66		2.987453		24.469601		3.092		4.3128

		1.85		7.172562		27.363302		7.704		8.82965

		2.68		17.289412		35.259998		18.98		19.4275

		3.42		9.506138		34.030602		9.86		12.73175

		4.34		4.498839		25.745602		4.7		6.37235

		2.4		3.573987		19.957001		3.748		4.6958

		1.25		0.259343		5.13812		0.3976		0.656435

		1.36		0.123264		2.07934		0.172		0.314505

		1.14		0.090728		0.303184		0.1255		0.145794

		0.85		0.017676		0.057248		0.0435		0.039659

		0.85		1.8223		1.8775		1.877		1.8516

		4.44		36.000843		41.982998		36.169998		37.0205

		3.12		10.795618		69.272995		12.26		15.2415

		2.04		9.182084		61.147594		10.67		14.09225

		2.34		19.363386		79.951004		24.889999		36.826

		3.36		4.747405		67.257843		4.895		28.8085

		5		7.3375		49.337494		7.577		18.01935

		3.96		2.619423		15.595951		2.856		5.26165

		1.94		0.996687		9.59341		1.214		1.744655

		0.67		0.123165		7.27067		0.1752		0.59476

		0.72		0.150904		7.05208		0.1806		0.57151

		0.72		0.127456		4.19535		0.2205		0.39961

		0.77		0.156617		1.46627		0.1915		0.266675

		0.73		0.219345		0.304075		0.2457		0.266235

		0.79		2.3045		2.504334		2.474		2.4126

		p-factor=		0.36

		d_factor=		9.03

		R2=		0.31

		Nash_Sutclif=		-25.13
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sed

		7161		18966.300781

		161		4819.720215

		16		580.320007

		18		920.780029

		259		10294.100586

		1712		14160.799805

		584		16052.901367

		93		6559.759277

		1816		13130.070313

		46757		73694.296875

		283		7977.100098

		2716		38204.101563

		52321		72045.304688

		817		5725.400391

		1471		17970.900391

		78		3707.980225

		20		1210.649902

		26		253.30899

		28		4539.773926

		1747		12837.399414

		64		3997.300049

		25		2145.689941

		644		12910.400391

		995		6206.380371

		42		426.429962

		11412		17568.5

		59		1763.449951

		20		613.619934

		1117		6010.839844

		495		13233.699219

		0		3829.100098

		22746		40885.800781

		2015		18038.300781

		143		13145.5

		9969		20212.5

		236		4347.959961

		142		3311.699951

		463		8070.499512

		4636		19162.851563

		15743		22220.800781

		576		6435.099609

		967		7657.569824

		671		8066.090332

		9578		15981.959961

		138		4656.380371

		22		1837.23999

		23		2678.72998

		29103		42343.398438

		3155		23737.300781

		14802		48617

		3467		28041

		71		2924.119873

		162		1438.429932

		3507		8595.300781

		228		4995.239746

		23		1891.5

		35		956.289917

		847		4115.620117

		859		13843.699219

		2752		17502.699219

		266		5307.899902

		152		7030.799805

		376		5461.039551

		1498		10295.379883

		33907		26227.599609

		6013		56335.289063

		24158		51441

		3210		14631.700195

		7948		8061.760254

		1984		26930

		11803		18839.300781

		614		8418.200195

		4664		18537.400391

		202		9550.798828

		1237		12333.55957

		98		3658.469971

		0		6397.070313

		20049		15654.5

		15043		21332.298828

		532		9430

		13669		22286.902344

		142		4991.569336

		519		9091.229492

		3800		11137

		9217		22635.398438

		4985		27858.5

		13426		22531.597656

		781		12157.500977

		118330		94837.296875

		18776		31481.900391

		2776		10159.899414

		28206		35563.890625

		243		8441.099609

		2659		5221

		6707		12345.899414

		25208		21463.597656

		11256		22476.5

		562		3959.75

		587		4285.97998

		7776		7439.100098

		2291		8478.820313

		444		6433.57959

		3478		11542.019531

		270		8250

		22879		23474.398438

		2520		9440.999023

		49549		47892.5

		29551		22718.599609

		3086		19294.101563

		10650		26072.5

		6897		23983.099609

		1886		13199.298828

		4230		47841.800781

		2447		28071.5

		929		13917

		56200		102152

		7812		23211.001953

		317		8405.499023

		4360		11474.401367

		234		2445.600098

		38007		59268.601563

		51902		29731.800781

		541		11185.901367

		9165		14510

		38		2234.400146

		11		490.320007

		25		6404.740234

		12930		23093.800781

		37		2611.940186

		2874		28053.53125





tp

		24538		28011.498047

		6835		12281

		3555		3468.170166

		3431		3012.609863

		7731		11605.100586

		9561		13120.800781

		8307		21389

		4402		11596.848633

		9790		12625.200195

		83358		46959.601563

		8139		12576.350586

		10285		22023.5

		57975		40123.757813

		4559		9110.979492

		9750		9691.270508

		3527		6248.440918

		2253		2246.360107

		805		1815.859985

		2166		2479.220215

		11260		9614.270508

		3880		3761.760254

		2978		4160.510254

		9229		10963.871094

		9291		10669.499023

		3536		3388.980225

		23384		18620.199219

		4540		4763.370117

		3068		3071

		8337		6313.870117

		13704		17977.400391

		5194		6367.149902

		31351		21921.320313

		12663		25709.896484

		7199		15957.401367

		18039		23477

		4730		8878.620117

		4161		4614.459961

		6615		4773.97998

		14320		9184.169922

		26291		12509.610352

		6136		9873.569336

		4925		4599.959961

		3494		3456.940186

		24985		7774.19043

		4596		5843.5

		2683		2874.060059

		3877		2527.300049

		62299		23249.669922

		18427		21498.097656

		36071		37286.300781

		21501		34423.796875

		6314		7408.759766

		6493		4577.050293

		10756		8799.799805

		5725		6737.829102

		3479		4954.169922

		2626		3733.330078

		7620		5336.169922

		8475		17045.199219

		10713		16914.800781

		4857		8237.30957

		5276		7121.748535

		5355		4969.029785

		8016		4464.179688

		38734		14044.870117

		19271		19702.291016

		24948		28871.982422

		11869		11273.380859

		14733		7917.030273

		0		16398.449219

		17774		17666.220703

		6876		7288.639648

		12955		16632.570313

		7365		14858.930664

		11336		14088.599609

		5225		7019.600586

		8166		8194.339844

		37623		18290.300781

		28843		31093.400391

		7386		13572.669922

		21286		19724.300781

		3638		8573.519531

		6713		10768.839844

		11128		11827.399414

		20645		20430.900391

		16009		24461.701172

		25097		24595.099609

		6205		12021.389648

		21978		58897.511719

		30804		24069.0625

		7781		13281.749023

		27125		14461.710938

		3992		6459.769531

		5444		3520.889893

		12382		5990.189941

		28022		10798.120117

		28690		15739.80957

		3318		8643

		4567		4320.340332

		10953		6432.700195

		9344		7569.200195

		6472		6996.860352

		13575		11463

		5538		12432.19043

		39556		20751.751953

		11287		9482.399414

		70970		86045.195313

		12496		20144.488281

		14587		23751.601563

		20457		17562.199219

		19813		22557.998047

		6422		13900.900391

		13625		27168.998047

		12344		22731.789063

		7488		15002.729492

		38683		59536.003906

		21878		22749.542969

		4007		9144.339844

		8775		7072.219727

		2586		2794.819824

		40824		17900.339844

		46913		13044.270508

		4652		7899.609375

		8377		11166.849609

		2159		4117.089844

		1702		2161.469971

		3564		4372.870117

		30459		16449.458984

		4058		5223.709473

		12792		18357.191406





no3

		327963		386010

		143807		140777

		74951		34072

		69748		28904

		143360		146976

		114420		107494

		135732		167745

		79016		91964

		106591		116500

		372692		394797

		130685		124859

		125388		144077

		363543		362949

		98186		56732

		106758		53151

		61843		31945

		41506		23228

		22010		18839

		33329		28013.5

		87363		59793

		48379		27546

		44140		25108

		115259		157039

		171603		162269

		57990		25714

		293848		151568

		84829		61281

		56112		33110

		152462		64272

		224041		264867

		123700		103584

		242042		150332

		293872		264903

		202718		189186

		168388		111769

		88915		58523

		57281		41957

		73528		52664

		132032		105971

		135835		135023

		103518		94632

		47426		37794

		41310		33283

		80798		64693

		55672		32447

		31826		22199.400391

		40389		24474

		240931		268283

		249466		326079

		533071		519960

		490410		593220

		205428		68993

		121093		59320

		156280		75209

		138931		75408

		90067		56454

		71850		93535

		140132		74054
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Chart1

		327963		191937.234375		470157.8125

		143807		74793.367188		278752.15625

		74951		21375.75		75198.867188

		69748		22499.037109		44675.035156

		143360		79607.679688		198880.9375

		114420		79231.75		121520.992188

		135732		119494.453125		196865.1875

		79016		63731.050781		155516.1875

		106591		74650.90625		138480.875

		372692		266350.09375		470871.40625

		130685		73232.28125		251935.125

		125388		78152.007813		198885.859375

		363543		218875.515625		436479.125

		98186		36068.46875		117332.578125

		106758		39348.503906		60628.191406

		61843		22638.986328		57242.726563

		41506		18474.167969		41579.972656

		22010		10845.415039		31751.916016

		33329		19961.425781		39659.332031

		87363		29942.845703		58736.015625

		48379		22161.869141		39146.945313

		44140		19892.308594		30680.277344

		115259		48386.667969		165572.296875

		171603		80418.632813		210591.484375

		57990		14554.633789		53446

		293848		74854.265625		174254.109375

		84829		44203.730469		128998.78125

		56112		23365.472656		60298.875

		152462		34663.726563		90622.507813

		224041		159926.375		349988.9375

		123700		67901.070313		160344.0625

		242042		111034.289063		193544.484375

		293872		160892.796875		309020.125

		202718		118814.40625		276762.875

		168388		85984.945313		137141

		88915		35601.664063		111996.554688

		57281		35958.039063		59679.582031

		73528		44415.070313		57381.179688

		132032		61593.421875		122715.132813

		135835		83525.304688		158353.5625

		103518		42769.726563		162282.671875

		47426		36837.566406		47311.59375

		41310		30707.576172		38987.351563

		80798		39857.074219		72155.09375

		55672		21908.402344		52164.671875

		31826		18615.117188		36170.8125

		40389		20752.507813		26456.03125

		240931		97642.609375		291618.15625

		249466		171698.453125		380066.75

		533071		273241.21875		601427.5

		490410		325545		717031.75

		205428		34190.347656		250529.9375

		121093		39281.03125		130771.234375

		156280		44344.425781		112751.984375

		138931		61957.039063		103283.742188

		90067		47208.261719		72007.953125

		71850		56544.390625		122362.976563

		140132		41054.273438		103707.34375

		154906		72937.476563		133951.9375

		170545		118248.429688		168555.625

		87484		52303.386719		92287.5

		81866		72943.398438		88062.117188

		60368		44762.003906		60133.085938

		65555		42252.5		53836.5625

		143166		62180.125		110479.773438

		196023		100069.632813		192129.78125

		282069		184932.203125		350510.125

		134800		71879.601563		155015.765625

		82310		38589.617188		66215.367188

		0		78609.898438		191796.40625

		153443		149859.9375		318566.34375

		104432		56615.632813		136365.296875

		162120		131154.578125		284525.65625

		155476		125694.890625		267822.1875

		160255		134091.953125		270795.4375

		122472		43997.820313		147685.546875

		126196		39608.84375		80507.789063

		272291		151318.796875		326505.25

		350584		249810.359375		479445.03125

		175093		114936.09375		288237.40625

		294571		161989.625		288764.09375

		147724		74285.609375		175980.0625

		151001		87326.5625		174182.078125

		125750		80161.945313		121382.390625

		170346		110592.242188		157170.859375

		215458		166115.90625		294315.53125

		197189		145322.296875		290605.5625

		126112		85848.15625		138586.5625

		453504		399244.21875		787536.5

		197523		171579.03125		333269.3125

		130014		64737.417969		202804.15625

		147122		81490.601563		140297.578125

		84158		45297.996094		104143.671875

		60778		29393.388672		46497.742188

		88078		38946.792969		55137.089844

		110133		82897.648438		156434.53125

		141874		117633.320313		263688.59375

		82015		35413.746094		148694.3125

		74347		30100.216797		65293.613281

		83546		48085.027344		97947.984375

		93783		69757.71875		118450.921875

		109532		55014.238281		117323.414063

		173671		67926.148438		184421.703125

		132859		141432.140625		306734.21875

		271482		213226.359375		384868.875

		188847		44369.105469		92102.46875

		463779		265029.71875		547042.9375

		206854		159972.28125		262885.71875

		269947		229988.78125		421324.1875

		157359		119932.609375		205407.046875

		278148		201160.703125		343127.65625

		158281		96045		185565.828125

		193059		142637.734375		232918.0625

		149076		132445.4375		227939.171875

		144797		123334.882813		245491.703125

		549677		417677.0625		944428.0625

		199758		196427.109375		500744.59375

		110954		44141.328125		99807.445313

		82316		49319.761719		65679.867188

		48608		23270.308594		45307.878906

		128106		65195.359375		98678.085938

		114264		64644.957031		98455.5

		83426		43829.785156		82023.492188

		92458		65016.699219		123503.296875

		56754		13940.805664		69766.992188

		41407		13010.268555		44212.886719

		72661		21912.972656		37391.5625

		215276		127849.640625		260560.609375

		94399		44835.804688		135340.5

		187061		61925.148438		281281.34375
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		327.963		134.3560640625		611.20515625

		143.807		52.3553570316		362.377803125

		74.951		14.963025		97.7585273444

		69.748		15.7493259763		58.0775457028

		143.36		55.7253757816		258.54521875

		114.42		55.462225		157.9772898444

		135.732		83.6461171875		255.92474375

		79.016		44.6117355467		202.17104375

		106.591		52.255634375		180.0251375

		372.692		186.445065625		612.132828125

		130.685		51.262596875		327.5156625

		125.388		54.7064054691		258.5516171875

		363.543		153.2128609375		567.4228625

		98.186		25.247928125		152.5323515625

		106.758		27.5439527342		78.8166488278

		61.843		15.8472904296		74.4155445319

		41.506		12.9319175783		54.0539644528

		22.01		7.5917905273		41.2774908208

		33.329		13.9729980467		51.5571316403

		87.363		20.9599919921		76.3568203125

		48.379		15.5133083987		50.8910289069

		44.14		13.9246160158		39.8843605472

		115.259		33.8706675783		215.2439859375

		171.603		56.2930429691		273.7689296875

		57.99		10.1882436523		69.4798

		293.848		52.3979859375		226.5303421875

		84.829		30.9426113283		167.698415625

		56.112		16.3558308592		78.3885375

		152.462		24.2646085941		117.8092601569

		224.041		111.9484625		454.98561875

		123.7		47.5307492191		208.44728125

		242.042		77.7240023441		251.6078296875

		293.872		112.6249578125		401.7261625

		202.718		83.170084375		359.7917375

		168.388		60.1894617191		178.2833

		88.915		24.9211648441		145.5955210944

		57.281		25.1706273441		77.5834566403

		73.528		31.0905492191		74.5955335944

		132.032		43.1153953125		159.5296726569

		135.835		58.4677132816		205.85963125

		103.518		29.9388085941		210.9674734375

		47.426		25.7862964842		61.505071875

		41.31		21.4953033204		50.6835570319

		80.798		27.8999519533		93.801621875

		55.672		15.3358816408		67.8140734375

		31.826		13.0305820316		47.02205625

		40.389		14.5267554691		34.392840625

		240.931		68.3498265625		379.103603125

		249.466		120.1889171875		494.086775

		533.071		191.268853125		781.85575

		490.41		227.8815		932.141275

		205.428		23.9332433592		325.68891875

		121.093		27.496721875		170.0026046875

		156.28		31.0410980467		146.5775796875

		138.931		43.3699273441		134.2688648444

		90.067		33.0457832033		93.6103390625

		71.85		39.5810734375		159.0718695319

		140.132		28.7379914066		134.819546875

		154.906		51.0562335941		174.13751875

		170.545		82.7739007816		219.1223125

		87.484		36.6123707033		119.97375

		81.866		51.0603789066		114.4807523444

		60.368		31.3334027342		78.1730117194

		65.555		29.57675		69.98753125

		143.166		43.5260875		143.6237054694

		196.023		70.0487429691		249.768715625

		282.069		129.4525421875		455.6631625

		134.8		50.3157210941		201.5204953125

		82.31		27.0127320316		86.0799773444

		0		55.0269289066		249.335328125

		153.443		104.90195625		414.136246875

		104.432		39.6309429691		177.2748859375

		162.12		91.8082046875		369.883353125

		155.476		87.9864234375		348.16884375

		160.255		93.8643671875		352.03406875

		122.472		30.7984742191		191.9912109375

		126.196		27.726190625		104.6601257819

		272.291		105.9231578125		424.456825

		350.584		174.8672515625		623.278540625

		175.093		80.455265625		374.708628125

		294.571		113.3927375		375.393321875

		147.724		51.9999265625		228.77408125

		151.001		61.12859375		226.4367015625

		125.75		56.1133617191		157.7971078125

		170.346		77.4145695316		204.3221171875

		215.458		116.281134375		382.610190625

		197.189		101.7256078125		377.78723125

		126.112		60.093709375		180.16253125

		453.504		279.470953125		1023.79745

		197.523		120.105321875		433.25010625

		130.014		45.3161925783		263.645403125

		147.122		57.0434210941		182.3868515625

		84.158		31.7085972658		135.3867734375

		60.778		20.5753720704		60.4470648444

		88.078		27.2627550783		71.6782167972

		110.133		58.0283539066		203.364890625

		141.874		82.3433242191		342.795171875

		82.015		24.7896222658		193.30260625

		74.347		21.0701517579		84.8816972653

		83.546		33.6595191408		127.3323796875

		93.783		48.830403125		153.9861984375

		109.532		38.5099667967		152.5204382819

		173.671		47.5483039066		239.7482140625

		132.859		99.0024984375		398.754484375

		271.482		149.2584515625		500.3295375

		188.847		31.0583738283		119.733209375

		463.779		185.520803125		711.15581875

		206.854		111.980596875		341.751434375

		269.947		160.992146875		547.72144375

		157.359		83.9528265625		267.0291609375

		278.148		140.8124921875		446.065953125

		158.281		67.2315		241.2355765625

		193.059		99.8464140625		302.79348125

		149.076		92.71180625		296.3209234375

		144.797		86.3344179691		319.1392140625

		549.677		292.37394375		1227.75648125

		199.758		137.4989765625		650.967971875

		110.954		30.8989296875		129.7496789069

		82.316		34.5238332033		85.3838273444

		48.608		16.2892160158		58.9002425778

		128.106		45.6367515625		128.2815117194

		114.264		45.2514699217		127.99215

		83.426		30.6808496092		106.6305398444

		92.458		45.5116894533		160.5542859375

		56.754		9.7585639648		90.6970898444

		41.407		9.1071879885		57.4767527347

		72.661		15.3390808592		48.60903125

		215.276		89.4947484375		338.7287921875

		94.399		31.3850632816		175.94265

		187.061		43.3476039066		365.665746875
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				Discharge

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		94.64286		42.913483		93.141495		82.930717

		28.142857		13.365846		61.498444		27.48064														Regression Statistics

		12.857142		3.387445		19.480875		5.900858														Multiple R		0.9634308569

		12.142858		3.669069		8.536144		5.625928														R Square		0.9281990161

		40.785713		16.761812		40.209431		36.232857														Adjusted R Square		0.9276380709

		34.07143		28.598867		42.734615		42.044998														Standard Error		9.1491291848

		39.5		40.114326		49.988342		47.564999														Observations		130

		21.642857		14.924048		40.413635		24.545429

		39.357143		21.356817		46.879116		40.528														ANOVA

		118.64286		94.138374		127.84005		125.026436																df		SS		MS		F		Significance F

		36.357143		25.569988		66.718239		33.031429														Regression		1		138509.702793873		138509.702793873		1654.7053753515		4.52640674309893E-75

		73.071426		36.373272		104.13813		73.029289														Residual		128		10714.4402995908		83.7065648406

		108.214287		89.065392		130.662079		123.340004														Total		129		149224.143093463

		28.928572		19.038183		58.036018		24.124214

		43.57143		31.851871		54.013592		50.803566																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17.928572		11.078431		39.610859		17.962713														Intercept		5.2578614405		1.3267229974		3.9630438688		0.0001222811		2.632713355		7.883009526		2.632713355		7.883009526

		7.928571		5.930551		15.085517		7.324														X Variable 1		0.903245923		0.0222047389		40.6780699561		4.52640674309852E-75		0.859310054		0.947181792		0.859310054		0.947181792

		4.714286		1.785509		7.939056		3.773715

		7.714286		8.296588		25.437574		16.216143

		31.714285		27.898775		47.782337		47.979996

		13.571428		14.675172		26.078556		17.097214

		12.5		9.195699		17.894842		10.825928

		34.142857		24.386993		49.09761		48.230003

		38.07143		18.833586		41.989407		31.294498

		10.071428		2.097977		14.894445		4.880572

		74.85714		27.05616		58.460526		59.108566

		15.714286		7.104307		25.867432		10.612856

		9.571428		3.80858		12.21876		5.870143

		24.928572		8.613903		23.095501		20.542858

		46.785713		34.305405		53.860119		51.164284

		28.142857		15.348507		31.321732		17.461857

		84.428574		52.797005		100.737946		83.699287

		62.642857		55.668007		68.93631		64.884285

		42.57143		41.113724		60.883518		46.767857

		72.64286		50.036922		64.787384		63.394997

		38.57143		10.664537		42.012398		17.589573

		23.714285		9.367557		19.501678		13.2145

		22.214285		21.158623		28.87718		27.80143

		40.714287		28.746386		47.565845		47.44857

		55.07143		42.985924		71.542152		62.958569

		26.857143		15.772221		57.665493		27.801432

		14.928572		23.865467		30.301638		26.687857

		14.357142		22.855558		26.977419		26.295641

		36.5		27.091749		53.918083		49.908928

		18		13.386976		40.295055		19.530355

		8.928572		8.873159		17.218784		9.575

		10		10.464343		13.906543		12.280216

		84.428574		53.867657		110.832405		110.363579

		78.071426		70.414711		89.90802		82.942139

		147.5		117.759254		139.833771		141.423569

		94.285713		102.14473		122.372269		112.757858

		33.785713		7.121491		69.534729		16.829214

		21.642857		5.027964		18.379387		7.844643

		38.57143		15.217714		28.394409		25.826073

		31.928572		14.06115		22.29039		17.484217

		14.357142		7.521641		12.659852		9.430571

		10.5		4.482456		10.452003		7.031143

		36.285713		6.681089		21.968195		14.597072

		45.857143		25.584148		43.758808		41.710712

		50.92857		45.367245		56.865631		53.524288

		27		17.703917		32.476341		19.577143

		18.5		19.609257		24.163572		23.546572

		15.928572		18.741541		23.449398		19.961857

		23.357143		21.627207		34.849041		32.745571

		59.285713		49.363358		71.038483		70.557861

		73.5		68.988342		107.417503		98.948006

		118.928574		107.941093		136.343384		122.398567

		44.785713		40.394508		72.351952		51.775002

		34.642857		28.689466		45.791546		30.532785

		68.14286		45.313274		78.487633		78.504997

		54.857143		58.795944		76.426689		66.332138

		31.857143		25.367748		52.557594		30.551216

		59.92857		49.575081		66.226059		66.659996

		44.42857		40.522942		55.309288		44.501431

		42.642857		42.694843		52.589737		48.474495

		25.857143		8.729518		32.618263		17.683786

		33.785713		10.219427		27.080643		21.697428

		86.285713		39.371128		67.609726		64.339287

		95.071426		64.280663		84.54467		81.112144

		45.07143		38.324913		65.015068		39.419998

		79.64286		61.443676		68.15947		66.189995

		28.571428		16.83091		39.516617		21.935715

		46.07143		20.601019		45.876438		36.193073

		48		33.840149		47.771877		43.835716

		67		56.52747		72.349373		67.925003

		77.785713		63.920197		83.421677		80.736427

		74.714287		55.875286		78.842735		66.34642

		43.714287		36.616795		52.505268		40.097858

		161.142853		142.190979		192.547867		188.183578

		96		79.938026		90.879807		83.767143

		38.57143		24.845901		68.633026		34.422855

		60.642857		43.898331		67.655846		66.036575

		26.142857		25.177801		42.950336		27.32814

		19.142857		16.754194		28.407364		18.393284

		36.714287		30.205652		46.23716		44.787144

		50.142857		45.939892		67.834496		65.358574

		61.642857		58.601913		74.45771		72.62072

		21.714285		12.569628		53.900444		19.464857

		23.214285		10.412706		23.363794		16.704714

		23.857143		15.12203		32.80471		28.812572

		28.785715		23.777622		31.236898		30.710144

		33.142857		19.168726		34.231503		25.10479

		40.92857		19.96841		42.22961		38.632004

		30.785715		27.306919		47.662979		35.987144

		77.928574		54.715202		73.405037		72.418571

		51.92857		24.359917		50.530716		34.375004

		143.142853		99.309998		137.026459		130.670731

		70.785713		62.702892		78.825165		73.011429

		75.928574		70.596809		89.442558		74.275002

		65		44.905785		69.906097		58.93214

		100.35714		65.606392		82.316277		77.794998

		61.642857		42.530399		68.154114		51.203564

		91.785713		71.767029		103.618225		97.178566

		67.64286		60.496918		75.305115		70.76786

		56.5		45.237865		70.711418		49.454281

		210.785721		161.529907		224.326401		217.771439

		91.928574		70.894363		113.280098		80.457138

		34.785713		20.601719		49.763802		28.632143

		32.642857		30.001551		36.289722		32.716427

		15.928572		9.234099		21.343943		10.657215

		65.64286		59.932716		94.691856		92.297859

		77.14286		60.249977		72.654778		69.112144

		41.07143		32.363647		52.187523		37.218571

		51.357143		43.084217		50.74585		49.694283

		17.142857		3.128314		29.505074		9.613857

		8.857142		2.181171		10.999122		3.138572

		16.785715		10.588628		20.646599		18.875929

		55.642857		43.175575		62.014759		63.445709

		22.285715		7.67035		25.244186		10.894714

		73.571426		19.427715		94.79705		68.021141

				Sediment

		observed		L95PPU		U95PPU		Best_Sim

		7161		2138.872803		193123.140625		18966.300781														SUMMARY OUTPUT

		161		856.647766		27959.689453		4819.720215

		16		86.671509		5281.157227		580.320007														Regression Statistics

		18		89.165817		13474.242188		920.780029														Multiple R		0.8171296617

		259		878.005432		100853.617188		10294.100586														R Square		0.667700884

		1712		1111.034668		110258		14160.799805														Adjusted R Square		0.6651047972

		584		1435.00647		138508.890625		16052.901367														Standard Error		8909.3690861511

		93		911.213013		41268.800781		6559.759277														Observations		130

		1816		1032.916504		137006.125		13130.070313

		46757		4505.165039		386037.6875		73694.296875														ANOVA

		283		1235.59021		74207.328125		7977.100098																df		SS		MS		F		Significance F

		2716		2205.389893		358401.5625		38204.101563														Regression		1		20415340906.8021		20415340906.8021		257.1951264686		2.04840826378479E-32

		52321		5418.286133		249793.75		72045.304688														Residual		128		10160237761.6979		79376857.5132652

		817		954.79834		54845.023438		5725.400391														Total		129		30575578668.5

		1471		1205.151001		155245.359375		17970.900391

		78		610.666504		30159.330078		3707.980225																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		20		135.103714		14330.057617		1210.649902														Intercept		-4175.7465522146		1072.5828006485		-3.8931694128		0.0001584395		-6298.0348453484		-2053.4582590808		-6298.0348453484		-2053.4582590808

		26		46.531322		2983.381104		253.30899														X Variable 1		0.7124122845		0.0444221968		16.0373042145		2.04840826378478E-32		0.6245153797		0.8003091893		0.6245153797		0.8003091893

		28		390.052856		65888.398438		4539.773926

		1747		1081.206055		115584.070313		12837.399414

		64		456.43277		40444.753906		3997.300049

		25		313.699005		22623.150391		2145.689941

		644		1273.929443		110462.070313		12910.400391

		995		977.763		38116.574219		6206.380371

		42		70.268509		2461.594238		426.429962

		11412		1381.355835		136464.75		17568.5

		59		319.161804		11518.240234		1763.449951

		20		110.557831		5485.76416		613.619934

		1117		381.248138		49987.9375		6010.839844

		495		1346.187256		109620.226563		13233.699219

		0		717.456848		31157.625		3829.100098

		22746		2473.931641		295495.3125		40885.800781

		2015		1451.81665		125069.148438		18038.300781

		143		1365.649414		105859.484375		13145.5

		9969		1528.141357		178053.6875		20212.5

		236		600.297668		30085.363281		4347.959961

		142		301.74942		49350.453125		3311.699951

		463		726.134155		53759.496094		8070.499512

		4636		1091.409668		123859.882813		19162.851563

		15743		1682.536865		183301.0625		22220.800781

		576		1025.314819		31754.052734		6435.099609

		967		719.82605		78958.554688		7657.569824

		671		714.487366		60867.808594		8066.090332

		9578		1185.316528		150365.75		15981.959961

		138		729.950134		31897.642578		4656.380371

		22		184.948792		18256.447266		1837.23999

		23		259.971741		27008.121094		2678.72998

		29103		2529.975342		278239.75		42343.398438

		3155		2086.449463		203708.015625		23737.300781

		14802		4515.334473		340544.125		48617

		3467		3280.638672		209346.234375		28041

		71		578.46814		15484.915039		2924.119873

		162		130.351334		16367.092773		1438.429932

		3507		626.567627		82888.742188		8595.300781

		228		588.750977		36255.585938		4995.239746

		23		162.50267		17896.025391		1891.5

		35		124.953903		7206.37207		956.289917

		847		337.801208		58903.023438		4115.620117

		859		997.806274		122804.367188		13843.699219

		2752		1460.847412		157648.71875		17502.699219

		266		757.559998		59540.027344		5307.899902

		152		687.759277		58113.390625		7030.799805

		376		669.57843		51535.601563		5461.039551

		1498		781.635864		93532.140625		10295.379883

		33907		1641.118774		181630.796875		26227.599609

		6013		2993.994385		341499.65625		56335.289063

		24158		4720.768066		338564.625		51441

		3210		1492.749023		107793.296875		14631.700195

		7948		942.077698		91973.835938		8061.760254

		1984		1851.677368		193106.9375		26930

		11803		1657.250244		139111.953125		18839.300781

		614		1238.243774		71355.273438		8418.200195

		4664		1663.321289		142885.5625		18537.400391

		202		1438.464844		83702.132813		9550.798828

		1237		1375.499634		110003.265625		12333.55957

		98		570.323059		17091.912109		3658.469971

		0		498.995544		61470.398438		6397.070313

		20049		1751.589111		138472.234375		15654.5

		15043		1763.645264		167527.796875		21332.298828

		532		1401.769775		99483.492188		9430

		13669		1777.447266		150619.515625		22286.902344

		142		868.398743		32511.888672		4991.569336

		519		1019.442505		113968.515625		9091.229492

		3800		1235.94104		129505.28125		11137

		9217		1761.28186		198634.15625		22635.398438

		4985		2254.554688		211861.359375		27858.5

		13426		1873.18103		166295.140625		22531.597656

		781		1369.408691		100707.171875		12157.500977

		118330		7155.280762		501800.46875		94837.296875

		18776		2570.591064		231217.3125		31481.900391

		2776		1229.977905		74376.375		10159.899414

		28206		1799.238525		216520.28125		35563.890625

		243		892.863159		73288.28125		8441.099609

		2659		654.504517		44871.777344		5221

		6707		1216.177979		117569.890625		12345.899414

		25208		1571.011841		176088.5		21463.597656

		11256		1819.062012		181680.59375		22476.5

		562		684.132751		28647.476563		3959.75

		587		404.170166		21898.087891		4285.97998

		7776		637.245667		74407.109375		7439.100098

		2291		804.36908		72446.84375		8478.820313

		444		867.841553		43254.25		6433.57959

		3478		830.372803		88854.820313		11542.019531

		270		1396.745605		49756.65625		8250

		22879		1810.252808		163689.5625		23474.398438

		2520		1278.279663		122351.351563		9440.999023

		49549		3420.77124		286923.4375		47892.5

		29551		2151.320557		198444.734375		22718.599609

		3086		2065.643555		158592.296875		19294.101563

		10650		1788.708496		191196.78125		26072.5

		6897		2569.033203		166661.046875		23983.099609

		1886		1367.030518		117727.242188		13199.298828

		4230		3327.202637		303718.71875		47841.800781

		2447		1887.035889		189793.859375		28071.5

		929		1670.791748		129050.007813		13917

		56200		9141.750977		544973.8125		102152

		7812		3091.453369		173379.0625		23211.001953

		317		958.738464		59071		8405.499023

		4360		1072.105103		97036.828125		11474.401367

		234		336.048126		28584.777344		2445.600098

		38007		2641.971191		324894.84375		59268.601563

		51902		2209.282959		208092.953125		29731.800781

		541		1205.644165		85427.796875		11185.901367

		9165		1366.384766		132237.0625		14510

		38		272.388794		5400.942871		2234.400146

		11		42.689075		2939.843018		490.320007

		25		376.688965		49886.082031		6404.740234

		12930		1322.789063		132580.5		23093.800781

		37		362.101105		12136.594727		2611.940186

		2874		1508.557251		234456.125		28053.53125

				Total_P

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		24538		10822.77832		58220.710938		28011.498047

		6835		5690.298828		47466.34375		12281														Regression Statistics

		3555		2381.729004		13034.535156		3468.170166														Multiple R		0.7320594303

		3431		2592.103516		5893.004883		3012.609863														R Square		0.5359110095

		7731		5734.026855		20892.341797		11605.100586														Adjusted R Square		0.5322853142

		9561		10843.803711		20094.181641		13120.800781														Standard Error		9643.3663749766

		8307		15178.475586		43666.046875		21389														Observations		130

		4402		7196.958008		27338.439453		11596.848633

		9790		7918.453613		22768.363281		12625.200195														ANOVA

		83358		33291.003906		87842.179688		46959.601563																df		SS		MS		F		Significance F

		8139		9717.719727		33700.0625		12576.350586														Regression		1		13745442225.6973		13745442225.6973		147.8091715354		4.39111072056458E-23

		10285		10611.405273		49751.464844		22023.5														Residual		128		11903297925.3797		92994515.0420286

		57975		27213.628906		73755.554688		40123.757813														Total		129		25648740151.0769

		4559		4996.729004		33919.472656		9110.979492

		9750		6736.720703		16086.822266		9691.270508																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		3527		3154.425049		19271.496094		6248.440918														Intercept		1897.541982834		1298.4134209019		1.4614312763		0.1463477224		-671.5907695854		4466.6747352534		-671.5907695854		4466.6747352534

		2253		1663.597534		5078.771484		2246.360107														X Variable 1		0.8544490915		0.0702806065		12.1576795292		4.39111072056459E-23		0.7153869059		0.9935112771		0.7153869059		0.9935112771

		805		988.688232		3242.922119		1815.859985

		2166		1879.647827		3677.876465		2479.220215

		11260		6420.378418		13612.425781		9614.270508

		3880		2141.365723		9866.529297		3761.760254

		2978		2739.218018		9701.017578		4160.510254

		9229		5376.953125		15928.995117		10963.871094

		9291		5387.975586		27730.699219		10669.499023

		3536		2041.096802		12352.764648		3388.980225

		23384		8601.926758		64024.683594		18620.199219

		4540		3077.912354		21133.216797		4763.370117

		3068		2143.9104		8148.018555		3071

		8337		4366.773926		35203.414063		6313.870117

		13704		12134.4375		34241.703125		17977.400391

		5194		5673.041992		17006.90625		6367.149902

		31351		15250.039063		48270.421875		21921.320313

		12663		15636.09375		38540.34375		25709.896484

		7199		14414.516602		32581.058594		15957.401367

		18039		17246.431641		57131.128906		23477

		4730		5657.898438		28271.509766		8878.620117

		4161		3132.020508		10491.65332		4614.459961

		6615		3371.72168		7577.014648		4773.97998

		14320		6145.583984		13929.136719		9184.169922

		26291		9055.144531		20723.037109		12509.610352

		6136		4141.635254		33450.617188		9873.569336

		4925		3473.369385		9222.578125		4599.959961

		3494		2513.991455		7798.330078		3456.940186

		24985		3998.599365		12472.554688		7774.19043

		4596		3349.462402		19150.128906		5843.5

		2683		1942.503906		8366.598633		2874.060059

		3877		2134.318115		2716.442139		2527.300049

		62299		11468.626953		32830.679688		23249.669922

		18427		13908.817383		34629.917969		21498.097656

		36071		26890.300781		62749.230469		37286.300781

		21501		21541.171875		59278.59375		34423.796875

		6314		3223.233154		42311.839844		7408.759766

		6493		3128.410889		13980.164063		4577.050293

		10756		7808.972656		53654.757813		8799.799805

		5725		5377.677734		16618.023438		6737.829102

		3479		3852.188232		9409.898438		4954.169922

		2626		2354.163574		7031.84082		3733.330078

		7620		3439.398193		11732.702148		5336.169922

		8475		12001.695313		37680.972656		17045.199219

		10713		15453.8125		35364.414063		16914.800781

		4857		7585.336426		19501.980469		8237.30957

		5276		5098.572266		11640.959961		7121.748535

		5355		3028.400879		10215.766602		4969.029785

		8016		3401.577148		7140.385254		4464.179688

		38734		9680.856445		24284.169922		14044.870117

		19271		14522.754883		38561.761719		19702.291016

		24948		23314.617188		52240.605469		28871.982422

		11869		8125.509766		26692.021484		11273.380859

		14733		5385.368652		23435.521484		7917.030273

		0		9849.014648		23144.029297		16398.449219

		17774		12002.326172		31561.939453		17666.220703

		6876		5064.71582		20916.193359		7288.639648

		12955		10804.141602		26620.328125		16632.570313

		7365		8921.545898		30444.369141		14858.930664

		11336		8604.798828		24829.728516		14088.599609

		5225		3097.323975		20959.925781		7019.600586

		8166		5566.148926		22400.037109		8194.339844

		37623		9509.898438		33096.988281		18290.300781

		28843		19577.890625		66997.945313		31093.400391

		7386		11108.078125		36916.566406		13572.669922

		21286		16847.404297		31251.425781		19724.300781

		3638		5822.908691		22593.183594		8573.519531

		6713		7008.045898		17244.894531		10768.839844

		11128		10869.429688		20406.082031		11827.399414

		20645		18332.976563		46094.371094		20430.900391

		16009		18423.677734		48151.753906		24461.701172

		25097		21331.050781		43817.371094		24595.099609

		6205		9925.410156		20960.318359		12021.389648

		21978		39271.859375		107121.414063		58897.511719

		30804		19775.576172		43241.992188		24069.0625

		7781		8110.72168		38711.546875		13281.749023

		27125		8943.371094		25213.767578		14461.710938

		3992		4761.424316		18303.677734		6459.769531

		5444		2699.508789		8124.84375		3520.889893

		12382		4667.596191		9185.49707		5990.189941

		28022		7493.806641		15772.633789		10798.120117

		28690		10849.430664		24913.318359		15739.80957

		3318		3947.87915		32494.480469		8643

		4567		2242.985352		9741.220703		4320.340332

		10953		4421.986328		8717.912109		6432.700195

		9344		4688.387695		11984.530273		7569.200195

		6472		4128.632813		16026.568359		6996.860352

		13575		6593.137207		16247.1875		11463

		5538		6238.481445		24658.685547		12432.19043

		39556		14009.575195		32920.019531		20751.751953

		11287		7964.431152		21236.160156		9482.399414

		70970		30213.472656		133018.109375		86045.195313

		12496		16947.283203		33220.324219		20144.488281

		14587		18337.244141		41733.027344		23751.601563

		20457		14114.80957		30456.365234		17562.199219

		19813		16887.771484		34210.503906		22557.998047

		6422		12882.054688		28025.042969		13900.900391

		13625		22126.591797		44681.097656		27168.998047

		12344		18595.058594		39220.753906		22731.789063

		7488		12539.505859		31603.052734		15002.729492

		38683		37321.445313		98735.335938		59536.003906

		21878		18577.818359		50232.421875		22749.542969

		4007		6338.0625		24146.191406		9144.339844

		8775		5916.082031		13132.349609		7072.219727

		2586		2069.791504		8564.847656		2794.819824

		40824		10613.929688		35267.792969		17900.339844

		46913		11687.223633		25190.4375		13044.270508

		4652		6369.053711		17654.332031		7899.609375

		8377		8978.933594		17544.8125		11166.849609

		2159		2088.258545		18902.90625		4117.089844

		1702		1540.87146		9222.498047		2161.469971

		3564		2417.308594		5981.273438		4372.870117

		30459		10581.385742		27264.859375		16449.458984

		4058		3182.552002		15205.586914		5223.709473

		12792		7236.040039		35323.191406		18357.191406

				Nitrate

		observed		L95PPU		U95PPU		Best_Sim														SUMMARY OUTPUT

		327963		191937.234375		470157.8125		386010				327.963		134.3560640625		611.20515625

		143807		74793.367188		278752.15625		140777				143.807		52.3553570316		362.377803125						Regression Statistics

		74951		21375.75		75198.867188		34072				74.951		14.963025		97.7585273444						Multiple R		0.9167058008

		69748		22499.037109		44675.035156		28904				69.748		15.7493259763		58.0775457028						R Square		0.8403495252

		143360		79607.679688		198880.9375		146976				143.36		55.7253757816		258.54521875						Adjusted R Square		0.8391022558

		114420		79231.75		121520.992188		107494				114.42		55.462225		157.9772898444						Standard Error		41099.6567797251

		135732		119494.453125		196865.1875		167745				135.732		83.6461171875		255.92474375						Observations		130

		79016		63731.050781		155516.1875		91964				79.016		44.6117355467		202.17104375

		106591		74650.90625		138480.875		116500				106.591		52.255634375		180.0251375						ANOVA

		372692		266350.09375		470871.40625		394797				372.692		186.445065625		612.132828125								df		SS		MS		F		Significance F

		130685		73232.28125		251935.125		124859				130.685		51.262596875		327.5156625						Regression		1		1138088681932.66		1138088681932.66		673.7514519837		7.71823843077245E-53

		125388		78152.007813		198885.859375		144077				125.388		54.7064054691		258.5516171875						Residual		128		216215268788.634		1689181787.41121

		363543		218875.515625		436479.125		362949				363.543		153.2128609375		567.4228625						Total		129		1354303950721.3

		98186		36068.46875		117332.578125		56732				98.186		25.247928125		152.5323515625

		106758		39348.503906		60628.191406		53151				106.758		27.5439527342		78.8166488278								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		61843		22638.986328		57242.726563		31945				61.843		15.8472904296		74.4155445319						Intercept		46330.9871366178		5409.9974405421		8.5639573116		0		35626.3830473073		57035.5912259283		35626.3830473073		57035.5912259283

		41506		18474.167969		41579.972656		23228				41.506		12.9319175783		54.0539644528						X Variable 1		0.7189312363		0.0276973039		25.9567226742		7.71823843077202E-53		0.6641273891		0.7737350834		0.6641273891		0.7737350834

		22010		10845.415039		31751.916016		18839				22.01		7.5917905273		41.2774908208

		33329		19961.425781		39659.332031		28013.5				33.329		13.9729980467		51.5571316403

		87363		29942.845703		58736.015625		59793				87.363		20.9599919921		76.3568203125

		48379		22161.869141		39146.945313		27546				48.379		15.5133083987		50.8910289069

		44140		19892.308594		30680.277344		25108				44.14		13.9246160158		39.8843605472

		115259		48386.667969		165572.296875		157039				115.259		33.8706675783		215.2439859375

		171603		80418.632813		210591.484375		162269				171.603		56.2930429691		273.7689296875

		57990		14554.633789		53446		25714				57.99		10.1882436523		69.4798

		293848		74854.265625		174254.109375		151568				293.848		52.3979859375		226.5303421875

		84829		44203.730469		128998.78125		61281				84.829		30.9426113283		167.698415625

		56112		23365.472656		60298.875		33110				56.112		16.3558308592		78.3885375

		152462		34663.726563		90622.507813		64272				152.462		24.2646085941		117.8092601569

		224041		159926.375		349988.9375		264867				224.041		111.9484625		454.98561875

		123700		67901.070313		160344.0625		103584				123.7		47.5307492191		208.44728125

		242042		111034.289063		193544.484375		150332				242.042		77.7240023441		251.6078296875

		293872		160892.796875		309020.125		264903				293.872		112.6249578125		401.7261625

		202718		118814.40625		276762.875		189186				202.718		83.170084375		359.7917375

		168388		85984.945313		137141		111769				168.388		60.1894617191		178.2833

		88915		35601.664063		111996.554688		58523				88.915		24.9211648441		145.5955210944

		57281		35958.039063		59679.582031		41957				57.281		25.1706273441		77.5834566403

		73528		44415.070313		57381.179688		52664				73.528		31.0905492191		74.5955335944

		132032		61593.421875		122715.132813		105971				132.032		43.1153953125		159.5296726569

		135835		83525.304688		158353.5625		135023				135.835		58.4677132816		205.85963125

		103518		42769.726563		162282.671875		94632				103.518		29.9388085941		210.9674734375

		47426		36837.566406		47311.59375		37794				47.426		25.7862964842		61.505071875

		41310		30707.576172		38987.351563		33283				41.31		21.4953033204		50.6835570319

		80798		39857.074219		72155.09375		64693				80.798		27.8999519533		93.801621875

		55672		21908.402344		52164.671875		32447				55.672		15.3358816408		67.8140734375

		31826		18615.117188		36170.8125		22199.400391				31.826		13.0305820316		47.02205625

		40389		20752.507813		26456.03125		24474				40.389		14.5267554691		34.392840625

		240931		97642.609375		291618.15625		268283				240.931		68.3498265625		379.103603125

		249466		171698.453125		380066.75		326079				249.466		120.1889171875		494.086775

		533071		273241.21875		601427.5		519960				533.071		191.268853125		781.85575

		490410		325545		717031.75		593220				490.41		227.8815		932.141275

		205428		34190.347656		250529.9375		68993				205.428		23.9332433592		325.68891875

		121093		39281.03125		130771.234375		59320				121.093		27.496721875		170.0026046875

		156280		44344.425781		112751.984375		75209				156.28		31.0410980467		146.5775796875

		138931		61957.039063		103283.742188		75408				138.931		43.3699273441		134.2688648444

		90067		47208.261719		72007.953125		56454				90.067		33.0457832033		93.6103390625

		71850		56544.390625		122362.976563		93535				71.85		39.5810734375		159.0718695319

		140132		41054.273438		103707.34375		74054				140.132		28.7379914066		134.819546875

		154906		72937.476563		133951.9375		118200				154.906		51.0562335941		174.13751875

		170545		118248.429688		168555.625		151368				170.545		82.7739007816		219.1223125

		87484		52303.386719		92287.5		71273				87.484		36.6123707033		119.97375

		81866		72943.398438		88062.117188		85711				81.866		51.0603789066		114.4807523444

		60368		44762.003906		60133.085938		51829				60.368		31.3334027342		78.1730117194

		65555		42252.5		53836.5625		50077				65.555		29.57675		69.98753125

		143166		62180.125		110479.773438		104253				143.166		43.5260875		143.6237054694

		196023		100069.632813		192129.78125		153871				196.023		70.0487429691		249.768715625

		282069		184932.203125		350510.125		286169				282.069		129.4525421875		455.6631625

		134800		71879.601563		155015.765625		101001				134.8		50.3157210941		201.5204953125

		82310		38589.617188		66215.367188		43222				82.31		27.0127320316		86.0799773444

		0		78609.898438		191796.40625		183222				0		55.0269289066		249.335328125

		153443		149859.9375		318566.34375		258736				153.443		104.90195625		414.136246875

		104432		56615.632813		136365.296875		83369				104.432		39.6309429691		177.2748859375

		162120		131154.578125		284525.65625		245205				162.12		91.8082046875		369.883353125

		155476		125694.890625		267822.1875		218683				155.476		87.9864234375		348.16884375

		160255		134091.953125		270795.4375		224179				160.255		93.8643671875		352.03406875

		122472		43997.820313		147685.546875		83471				122.472		30.7984742191		191.9912109375

		126196		39608.84375		80507.789063		64462				126.196		27.726190625		104.6601257819

		272291		151318.796875		326505.25		277820				272.291		105.9231578125		424.456825

		350584		249810.359375		479445.03125		383137				350.584		174.8672515625		623.278540625

		175093		114936.09375		288237.40625		155307				175.093		80.455265625		374.708628125

		294571		161989.625		288764.09375		219256				294.571		113.3927375		375.393321875

		147724		74285.609375		175980.0625		114085				147.724		51.9999265625		228.77408125

		151001		87326.5625		174182.078125		135087				151.001		61.12859375		226.4367015625

		125750		80161.945313		121382.390625		92924				125.75		56.1133617191		157.7971078125

		170346		110592.242188		157170.859375		132397				170.346		77.4145695316		204.3221171875

		215458		166115.90625		294315.53125		262843				215.458		116.281134375		382.610190625

		197189		145322.296875		290605.5625		206405				197.189		101.7256078125		377.78723125

		126112		85848.15625		138586.5625		103885				126.112		60.093709375		180.16253125

		453504		399244.21875		787536.5		659929				453.504		279.470953125		1023.79745

		197523		171579.03125		333269.3125		234420				197.523		120.105321875		433.25010625

		130014		64737.417969		202804.15625		107008				130.014		45.3161925783		263.645403125

		147122		81490.601563		140297.578125		107239				147.122		57.0434210941		182.3868515625

		84158		45297.996094		104143.671875		51820				84.158		31.7085972658		135.3867734375

		60778		29393.388672		46497.742188		30725				60.778		20.5753720704		60.4470648444

		88078		38946.792969		55137.089844		50714				88.078		27.2627550783		71.6782167972

		110133		82897.648438		156434.53125		141287				110.133		58.0283539066		203.364890625

		141874		117633.320313		263688.59375		238110				141.874		82.3433242191		342.795171875

		82015		35413.746094		148694.3125		74694				82.015		24.7896222658		193.30260625

		74347		30100.216797		65293.613281		48807				74.347		21.0701517579		84.8816972653

		83546		48085.027344		97947.984375		88868				83.546		33.6595191408		127.3323796875

		93783		69757.71875		118450.921875		109083				93.783		48.830403125		153.9861984375

		109532		55014.238281		117323.414063		89701				109.532		38.5099667967		152.5204382819

		173671		67926.148438		184421.703125		164092				173.671		47.5483039066		239.7482140625

		132859		141432.140625		306734.21875		225756				132.859		99.0024984375		398.754484375

		271482		213226.359375		384868.875		314731				271.482		149.2584515625		500.3295375

		188847		44369.105469		92102.46875		51975				188.847		31.0583738283		119.733209375

		463779		265029.71875		547042.9375		415990				463.779		185.520803125		711.15581875

		206854		159972.28125		262885.71875		212508				206.854		111.980596875		341.751434375

		269947		229988.78125		421324.1875		319040				269.947		160.992146875		547.72144375

		157359		119932.609375		205407.046875		156501				157.359		83.9528265625		267.0291609375

		278148		201160.703125		343127.65625		290936				278.148		140.8124921875		446.065953125

		158281		96045		185565.828125		128004				158.281		67.2315		241.2355765625

		193059		142637.734375		232918.0625		203741				193.059		99.8464140625		302.79348125

		149076		132445.4375		227939.171875		178101				149.076		92.71180625		296.3209234375

		144797		123334.882813		245491.703125		174296				144.797		86.3344179691		319.1392140625

		549677		417677.0625		944428.0625		799640				549.677		292.37394375		1227.75648125

		199758		196427.109375		500744.59375		308414				199.758		137.4989765625		650.967971875

		110954		44141.328125		99807.445313		60626				110.954		30.8989296875		129.7496789069

		82316		49319.761719		65679.867188		52409				82.316		34.5238332033		85.3838273444

		48608		23270.308594		45307.878906		26269				48.608		16.2892160158		58.9002425778

		128106		65195.359375		98678.085938		84261				128.106		45.6367515625		128.2815117194

		114264		64644.957031		98455.5		90249				114.264		45.2514699217		127.99215

		83426		43829.785156		82023.492188		65881				83.426		30.6808496092		106.6305398444

		92458		65016.699219		123503.296875		111216				92.458		45.5116894533		160.5542859375

		56754		13940.805664		69766.992188		30681				56.754		9.7585639648		90.6970898444

		41407		13010.268555		44212.886719		15010				41.407		9.1071879885		57.4767527347

		72661		21912.972656		37391.5625		35303				72.661		15.3390808592		48.60903125

		215276		127849.640625		260560.609375		216137				215.276		89.4947484375		338.7287921875

		94399		44835.804688		135340.5		71313				94.399		31.3850632816		175.94265

		187061		61925.148438		281281.34375		212196				187.061		43.3476039066		365.665746875
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p-factor 
% observed data bracketed by the 95PPU (            1) 

r-factor
The ratio of the average distance  between the 95PPU band by the
 standard deviation of the  measured data (             0)

Model uncertainty

p-factor = 55
r-factor = 1.2



Calibration rating

• All calibration ratings are subjective

• Trying to reach these subjective values is not justified

• At best they should be used as a very rough guide

• We should just report what we have 

• Trying to reach a certain goal makes it very tempting to massage the 

data to reach that goal  





How to work with parameter ranges

1. Comparing two distributions

• Landuse/climate change

• BMPs – terracing, contour farming, filter strips, strip cropping

• Changing fertilizer regime, tillage practice, irrigation, etc. 
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To Compare two samples directly

Where:

• �𝑋𝑋1  is the average of sample one

• �𝑋𝑋2  is the average of sample two

• 𝜎𝜎12 is the variance of sample one 

• 𝜎𝜎22 is the variance of sample two 

• n   is the number of simulation

• i   is the number of observations  

𝑍𝑍𝑖𝑖 =
�𝑋𝑋1 − �𝑋𝑋2
𝜎𝜎12 + 𝜎𝜎22

𝑛𝑛
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Z-Score



Z-score > 3.0
Highly different
 

2.5 < Z-score < 3.0
Significantly different

2.0 < Z-score < 2.5
Marginally different

Z-score < 2.0
Not different 
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Risk analysis is defined as:

• The assessment of the potential effect of a managerial 
intervention versus doing nothing 

Terracing Decrease soil loss

Contour farming Reduce runoff

Filter strip Decrease soil loss

Grade stabilization Decrease channel slope steepness

Grassed Waterway Reduce channel erodibility

Streambank stabilization Decrease movement of  TN and TP

BMP                                                      Effect
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Risk analysis



Calculation of  Risk:

Risk = Pr(failure) * Cost(failure)

Pr(failure) = Likelihood of  an adverse effect 
e.g., passing a threshold of  contamination, or soil loss, or runoff, etc.

Cost(failure) = Can be expressed in monetary or health or 
environmental or uncertainty terms.
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Risk analysisRisk analysis



i- Estimate the reduction in soil loss at the outlet of  a 
watershed as a result of  terracing taking model uncertainty 
into account
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Example: Terracing

ii- Calculate the risk of  implementing terracing, i.e., 
is the cost of  saving > the investment



Flow  Range Sediment   Range Nitrate  Range total phosphorus Rage

r__CN2.mgt -0.2  0.2 v__PRF_BSN.bsn 0.2 0.25 v__RCN.bsn 1 5 V__PSP.bsn 0.5  0.7

v__ESCO.hru 0.7  0.1 v__SPEXP.bsn 1.3  1.5 v__N_UPDIS.bsn 5 30 V__ERORGP.hru 2  4

v__GWQMN.gw 0.0 1000 v__SPCON.bsn 0.001  0.002 v__SHALLST_N.g
w 

0     100 V__LAT_ORGP 0  100

v__REVAPMN.gw 0.0   1000 v__CH_COV1.rte 0.12 0.14 v__ERORGN.hru 1 4 V__BC4_BSN.bsn 0.3  0.35

v__GW_REVAP.gw 0.0
2 

0.06 v__CH_COV2.rte 0.2  0.25 v__NPERCO.bsn 0        1 V__RS5.swq 0.05 0.1

r__SOL_AWC().sol -0.5  0.5 V__ERORGN.hru 2 4 v__LAT_ORGN.gw 0       100 V__USLE_P.mgt 0  1
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Some typical parameters



r__CN2.mgt -0.08927 0.080631

v__ESCO.hru 0.834495 0.934149

r__SOL_AWC().sol -0.44507 0.03172

r__SOL_K().sol -2.28205 -1.08942

r__SOL_BD().sol -0.35689 0.187254

v__ALPHA_BF.gw 0.041521 0.055373

v__GW_DELAY.gw 42.53216 65.54935

v__GW_REVAP.gw 0.056003 0.102077

v__GWQMN.gw 903.2833 1123.265

v__RCHRG_DP.gw 0.519902 0.773894

r__SLSUBBSN.hru 0.119423 0.188895

r__OV_N.hru -0.33536 -0.11899
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Calibrate for flow



r__CN2.mgt -0.08927 0.080631

v__ESCO.hru 0.834495 0.934149

r__SOL_AWC().sol -0.44507 0.03172

r__SOL_K().sol -2.28205 -1.08942

r__SOL_BD().sol -0.35689 0.187254

v__ALPHA_BF.gw 0.041521 0.055373

v__GW_DELAY.gw 42.53216 65.54935

v__GW_REVAP.gw 0.056003 0.102077

v__GWQMN.gw 903.2833 1123.265

v__RCHRG_DP.gw 0.519902 0.773894

r__SLSUBBSN.hru 0.119423 0.188895

r__OV_N.hru -0.33536 -0.11899

r__PRF_BSN.bsn -0.77937 -0.46642
r__SPCON.bsn -0.23262 0.076431
r__SPEXP.bsn -0.2267 -0.14566
r__CH_COV1.rte -0.59822 -0.23061
r__CH_COV2.rte -0.40361 -0.29225
r__USLE_K().sol 0.084748 0.117076
r__USLE_P.mgt -0.25525 -0.01533
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Calibrate for sediment



Implement terracing



SUFI2           : SWAT-CUP program: SUFI2, SPE, PSO
output.rch        : swat output file name
1                  : number of  variables to get (such as: discharge, sediment, ET, etc.)
11                           : variable column number(s) in the swat output file
R-SED_OUT         : Names of  variables

27                         : total number of  subbasins in the project

1                  : number of  subbasins to get for the first variable
26                         : subbasin numbers for the first variable. 

1973               : beginning year of  simulation not including the warm-up period
2006               : end year of  simulation

2                           : time step (1=daily,2=monthly, 3=yearly)

//Remarks

• File:  Extract_rch_No_Obs.def

Make a No_Observed iteration in SWAT-CUP

• extract_No_Obs_rch.exe
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Make a No_Observed iteration in SWAT-CUP



Response to questions



• Selection of relevant parameters to calibrate

• Interpret the final range of parameters

• How to know when a model is calibrated?

• How to use the “calibrated model” to predict flow and make further analyses 

(climate change impact for example)  if the best simulation is not adequate to 

represent it ?

• Automatization of calibration: is there a way to do it ? (because the procedure 

explained in the videos is time-consuming when you have to build 20 versions of the 

model for example).

What you expect to learn – Mathilde Puche   



Selection of relevant parameters to calibrate

Modelling hydrology and water quality in the pre-alpine/alpine Thur watershed using SWAT. 
Abbaspour et al., Journal of Hydrology (2007) 333, 413– 430. https://doi.org/10.1016/j.jhydrol.2006.09.014 

https://doi.org/10.1016/j.jhydrol.2006.09.014


A continental-scale hydrology and water quality model for Europe:
Calibration and uncertainty of a high-resolution large-scale SWAT model
K.C. Abbaspour et al., Journal of Hydrology 524 (2015) 733–752. https://doi.org/10.1016/j.jhydrol.2015.03.027 

Selection of relevant parameters to calibrate

https://doi.org/10.1016/j.jhydrol.2015.03.027


Selection of relevant parameters to calibrate



The final parameter ranges are your calibrated parameters. The range 

shows the uncertainty about them.   

The ranges must be propagated in all model uses

Interpret the final range of parameters



In reality, we will never know!

 
• But in practice when the next iteration doesn’t change the objective function 

value

• When the next iteration reduces p-factor too much and most of your observed 
data are not bracketed by 95ppu, which is the simulation result.

• A calibrated model is always conditional and probabilistic (includes uncertainty)

• So, the right question is how to reduce the uncertainty in the calibration 
of a hydrologic model

How to know when a model is calibrated?

Corpus ID: 11879396
Calibration of Hydrologic Models: When is a Model Calibrated?
K. Abbaspour
Published 2005, MODSIM Conference, Melbourne, Australia
Engineering
https://www.semanticscholar.org/paper/Calibration-of-Hydrologic-Models-%3A-When-is-a-Model-
Abbaspour/75ddd759b7bccbfa9207e505205df32519ef557f 

https://www.semanticscholar.org/paper/Calibration-of-Hydrologic-Models-%3A-When-is-a-Model-Abbaspour/75ddd759b7bccbfa9207e505205df32519ef557f
https://www.semanticscholar.org/paper/Calibration-of-Hydrologic-Models-%3A-When-is-a-Model-Abbaspour/75ddd759b7bccbfa9207e505205df32519ef557f
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• You always have to propagate the parameter uncertainty

•  Show the uncertainty in the output using 95ppu 

How to use the “calibrated model” to predict flow and make further analyses (climate change 
impact for example)  if the best simulation is not adequate to represent it?
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• Update tmp.tmp and pcp.pcp, update dates in file.cio, and the 

extract_No_Obs_*.def

• Check the appropriate boxes in SPE_Extract.bat and 

SPE_No_Obs_Post.bat (uncheck others)

• Run an “iteration” with as many simulations as the final calibration run 

and all the parameter ranges.

• Run SPE_No_Obs_Post.bat

• In the Outputs/Outputs No Observed see the 95PPU 

Example: application to climate change
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The calibration of hydrologic models is time-consuming. 
Often it is an iterative process.  

However, if you include the correct processes in the model, then you don’t need more 
than 2-3 iterations. So, the idea of looking at the initial simulation can help with including 
the right processes.
 

If you have 20 models to calibrate, I suggest 

•  Make sure the initial model is calibratable, 

• Run the SPE (SUFI-2) a couple of iterations with around 200-300 simulations

• Use parallel processing

• Make sure you have a good machine with many CPUs (32)  and a large RAM (64 GB) 

(can find one for around $1,800)

(Using the so-called automated programs like PSO, GLUE, ParaSol, etc. will take more 

runs)  

Automatization of calibration: is there a way to do it? (because the procedure explained in the 
videos is time-consuming when you have to build 20 versions of the model for example).
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Criterion GLUE ParaSol SUFI-2 Bayesian inference with cont. 
autoregr. error model
MCMC IS

Goal function Nash-Sutcliffe Nash-Sutcliffe Nash-Sutcliffe post. prob. density post. prob. 
density 

a__CN2.mgt
v__ESCO.hru
v__EPCO.hru
r__SOL_K.sol
a__SOL_AWC.sol
v__ALPHA_BF.gw
v__GW_DELAY.gw
r__SLSUBBSN.hru
a__CH_K2.rte
a__OV_N.hru
2σdry
2σwet
2τdry
2τwet

-16.8  (-29.6, -9.8)1

0.76  (0.02, 0.97)
0.22  (0.04, 0.90)

-0.16  (-0.36, 0.78)
0.11  (0.01, 0.15)
0.12  (0.06, 0.97)

159.58  (9.7, 289.3)
-0.45  (-0.56, 0.46)
78.19  (6.0, 144.8)
0.05  (0.00, 0.20)

-
-
-
-

-21.0 (-21.9, -20.1)
0.67 (0.65, 0.69)
0.16 (0.13, 0.20)

-0.37 (-0.41, -0.34)
0.07 (0.08,  0.08)
0.12 (0.08,  0.13)

107.7 (91.2,115.2)
-0.59 (-0.60, -0.58)
35.70 (27.72,37.67)

0.11 (0.07, 0.10)
-
-
-
-

-26.9 (-30.0, -7.2)
0.82 (0.43, 1.0)

1 (0.34, 1.0)
-0.1 (-0.58, 0.34)
0.07 (0.05, 0.15)
0.51 (0.23, 0.74)

190.07 (100.2, 300)
-0.52 (-0.60,  0.03)
83.95 (69.4, 150.0)

0.06 (0.00, 0.11)
-
-
-
-

-14.2 (-16.8, -11.6)
0.74 (0.63, 0.75)
0.94 (0.39, 0.98)

-0.29 (-0.31, 0.78)
0.12 (0.1, 0.13)

0.14 (0.11,  0.15)
25.5 (17.8, 33.3)

-0.55 ( -0.56, 0.15)
78.3 (68.0, 86.2)
0.12 (0.00,  0.19)
0.93 (0.81, 1.10)
2.81 (2.4, 3.9)

38.13 (29.5, 53.8)
3.42 (2.4, 8.0)

-19.60
0.62
0.27
0.01
0.05
0.91

33.15
0.58

147.23
0.08
0.87
2.30

28.47
0.92

NS for cal (val) 0.80 (0.78) 0.82 (0.81) 0.80 (0.75) 0.77 (0.77) 0.64 (0.71)
R2 for cal (val) 0.80 (0.84) 0.82 (0.85) 0.81 (0.81) 0.78 (0.81) 0.70 (0.72)
3p-factor cal(val) 79% (69%) 18% (20%) 84% (82%) 85% (84%) -
4d-factor cal(val) 0.65 (0.51) 0.08 (0.07) 1.03 (0.82) 1.47 (1.19) -
Uncertainty 
described by 
parameter 
uncertainty 

All sources of 
uncertainty

Parameter 
uncertainty only

All sources of 
uncertainty

Parameter 
uncertainty only

Parameter 
uncertainty 

only

Difficulty of 
implement.

very easy easy easy more complicated more 
complicated

Number of runs 10000 7500 1500 + 1500 5000 + 20’000 + 
20’000

100’000

Comparing uncertainty analysis techniques for a SWAT application to the Chaohe Basin in China
Yang et al., 2008: 1-23. https://doi.org/10.1016/j.jhydrol.2008.05.012 

https://doi.org/10.1016/j.jhydrol.2008.05.012


• The Latin hypercube sampling

• Using p-factor and r-factor (maybe even Z score) for calibration 
instead of NS, PBIAS

•  What are your thoughts on KGE

• Nitrate calibration (also sediment calibration)

• Validation

What you expect to learn – Katie Mendoza



Latin Hypercube (Stratified Sampling) Sampling

1           2          3           4

1           2          3           4

1           2          3           4

1           2          3           4

1           2          4           3

3          2          1           4

1           3          2           4

4           2          3           1

1-       1,3,1,4    
2-       2,2,3,2    
3-       4,1,2,3    
4-       3,4,4,1

If you want to make 4 simulations:



Using p-factor and r-factor (maybe even Z score) for calibration 
instead of NS, PBIAS

• NS, etc, measure two signals, but we are actually dealing with two 
distributions

• NS, etc, correspond to one set of parameters. But many sets of parameters 
can produce statistically similar NSs



KGE is a statistical metric commonly used as an objective function in 
hydrological model evaluation. 

Maximize:

                                                           , and r = correlation coefficient

• KGE combines multiple aspects of the hydrograph, including the mean, std 
dev, and correlation into a single metric. This allows for a more holistic 
assessment of the model's ability to reproduce observed variables.

• KGE is relatively robust to outliers

What are your thoughts on the Kling-Gupta Efficiency (KGE) 



• RSR is a straightforward and easy-to-understand metric, calculated as the 
ratio of the root mean square error (RMSE) to the standard deviation of 
the observed data. 

• RSR accounts for the difference between the mean of observed and 
simulated data and the variability

The Root Mean Square Error Ratio (RSR) 

The RSR is a commonly used objective function in hydrological model calibration



The percent bias (PBIAS) 

PBIAS is a commonly used objective function in hydrological model 
calibration

 

• PBIAS is a simple and intuitive metric, representing the percentage 
difference between the observed and simulated values. 

• PBIAS is scale-invariant allowing a direct comparison of model 
performance across different catchments or datasets with varying scales.

• Shows if a model is over or under-estimating. But only accounts for bias 
and not variability



Sum of Squared Ranks (Average of Rank Squares) (SSQR) 

The Sum of Squared Ranks or the Average of Rank Squares (SSQR) 

Where i here is the rank of measured and simulated variables.

• By ranking the observations and simulations, SSQR focuses on the relative 
order or position of the values. It is non-parametric

• SSQR is less sensitive to extreme values or outliers compared to other 
objective functions that directly consider the differences between observed 
and simulated values. 

• SSQR can be useful in quantifying the performance of a model in capturing 
the relative severity or intensity of drought and flood events. 



Nitrate calibration (also sediment calibration) 

• Calibrate flow first

• Add and calibrate nitrate parameters. Keep parameter ranges for flow 
the same

• Add and calibrate sediment parameters. Keep parameter ranges for 
flow and nitrate the same

• Add and calibrate phosphor parameters. Keep parameter ranges for 
flow, nitrate, and sediment the same



Validation

• Use  about 1/3 of the data

• Make sure calibration and validation data have similar 
mean and variances 

https://www.youtube.com/watch?v=7E9qxRzwmV4&t=468s

https://www.youtube.com/watch?v=7E9qxRzwmV4&t=468s




SWATCUP-Premium

• SPE Single Objective Function (This is similar to SUFI-2)

• SPE Single Objective Behavioral

• SPE Multiple Objective Function

• SPE Multiple Objective Behavioral



• The program SPE Single Objective is like the SUFI-2 
program. 

• A choice of 11 objective functions can be used to estimate 
SWAT parameters. 

• The approach and input files are the same as what they are 
for SUFI-2. 

SPE Single Objective Function 



• The program SPE Single Objective Behavioral optimizes the 
parameters based on a set of behavioral solutions 

• The user identifies a behavioral threshold, and optimization 
method, i.e., NS>0.7 

• The New_Parameters are calculated based on the 
behavioral set only 

• Therefore, the uncertainty band here is smaller compared 
to the non-behavioral case

SPE Single Objective Behavioral Function 



• The program SPE Multiple Objective allows the user to build an objective 
function made up of several objective functions. The program uses the 
following function as goal function:

• Maximize: 
 multi_goal = (w3R2 + w5NS + w6BR2 + w9KGE + w11MNS) -
  [w1MMSE + w2SMSE + w4CHI2 + w7SSQR + |w8PBIAS| + w10RSR]

• Where wi's are the weights of the corresponding functions. 

• An example of a multi-objective function is the following function:

• Multi_goal = w3R2 + w5NS  - |w8PBIAS|

SPE Multiple-Objective Function 



16    : number of observed variables

5     : Objective function type, 

1=mult,2=sum,3=r2,4=chi2,5=NS,6=br2,7=ssqr,8=PBIAS,9=KGE,10=RSR,11=MNS

0   0   1   0   0.122   0   0   0.0050   0   0   0     :weight of each objective function

-2    : min value of objective function threshold for the behavioral solutions

1     : if objective function is 11=MNS (modified NS),indicate the power, p.

SPE Multiple-Objective Function 



SPE Multiple-Objective Function Behavioral

Similar to the Single Objective Function, the Multiple-
Objective function can also have a threshold to 
discriminate between simulations
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https://www.youtube.com/@2w2e-channel 

SWAT-CUP videos

https://www.youtube.com/@2w2e-channel
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• Local (one-at-a-time) sensitivity analysis

p1

p2
X

X

4. Sensitivity analysis  -  one-at-a-time
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Licensed SWATCUP Programs 
from 2w2e Consulting

SWATCUP-2019   - SUFI2, PSO, GLUE, ParaSol, MCMC
  - Single Objective Function

SWATCUP-Premium  - SPE (SUFI2), PSO
- Single-Objective Function, 
- Single-Objective Function Behavioral,
- Multi-Objective Function,
- Multi-Objective Function Behavioral 

SWATplusCUP    - SPE (SUFI2), PSO
- Single-Objective Function, 
- Single-Objective Function Behavioral,
- Multi-Objective Function,
- Multi-Objective Function Behavioral 



Licensed SWATCUP Programs 
from 2w2e Consulting

SWATCUP-2019   - SUFI2, PSO, GLUE, ParaSol, MCMC
  - Single Objective Function

SWATCUP-Premium  - SPE (SUFI2), PSO
- Single-Objective Function, 
- Single-Objective Function Behavioral,
- Multi-Objective Function,
- Multi-Objective Function Behavioral 

SWATplusCUP    - SPE (SUFI2), PSO
- Single-Objective Function, 
- Single-Objective Function Behavioral,
- Multi-Objective Function,
- Multi-Objective Function Behavioral 
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Q:     Is there a calibration protocol for swat?
2000

The calibration of the SWAT (Soil and Water Assessment Tool) model involves an iterative, trial-and-error process, often supported by 
automated parameter estimation tools like PEST (Parameter ESTimation). The calibration process aims to adjust model parameters so 
that the model's simulated outputs closely match observed data. Key steps in the SWAT model calibration protocol typically include:

1. Selection of Calibration Parameters: Identify sensitive parameters that significantly influence the model's output. These parameters 
can include, but are not limited to, surface runoff, groundwater recharge, soil properties, and crop growth parameters.

2. Collection of Observed Data: Gather observed data for comparison with model simulations. This data can include streamflow 
measurements, groundwater levels, and water quality data from the watershed being modeled.

3. Initial Parameter Estimation: Set initial values for the calibration parameters based on literature, field measurements, or expert 
judgment.

4. Model Runs and Sensitivity Analysis: Perform initial model runs and conduct sensitivity analysis to determine the influence of each 
parameter on model outputs. This helps in focusing calibration efforts on the most influential parameters.

5. Calibration Process: Adjust the parameters iteratively to minimize the difference between the observed and simulated data. This 
process can be manual (trial-and-error) or automated using software like PEST.

6. Model Evaluation: Assess the model's performance using statistical measures such as the Nash-Sutcliffe efficiency, RMSE (Root Mean 
Square Error), and others to quantify the goodness-of-fit between observed and simulated data.

7. Validation: After calibration, validate the model using a different dataset from the calibration period to test the model's predictive 
capability.

8. Refinement and Uncertainty Analysis: Refine the model as necessary based on validation results and perform uncertainty analysis to 
understand the confidence in model predictions.

The SWAT model's user manual and scientific literature provide detailed guidance on the calibration process, including recommended 
practices for parameter sensitivity analysis, calibration, validation, and uncertainty assessment. It's also important to leverage the 
SWAT community forums and resources for specific advice and best practices tailored to individual projects.



Q:  Is there a calibration protocol for swat?
2023 

Yes, there is a calibration protocol for the Soil and Water Assessment Tool (SWAT) model. The calibration of SWAT models is a critical 
step to ensure that the model accurately represents the physical processes occurring within a watershed. The calibration process
involves adjusting model parameters within their plausible ranges until the model outputs closely match observed data for variables 
such as streamflow, sediment load, nutrient concentrations, etc.
A general approach to SWAT model calibration includes the following steps:

1.Pre-Calibration Input Data and Model Structure Improvement: Before calibration, it's essential to build the SWAT model using the 
best available data and knowledge. This includes selecting the most appropriate datasets for soil, land use, climate, etc., and ensuring 
the model structure accurately represents the watershed's physical characteristics. It's important to test different datasets and 
choose the best ones to proceed with. The initial model performance should not be drastically different from measured data; 
otherwise, calibration might be of little help. Including as many relevant processes in the model as possible is crucial at this stage.

2. Sensitivity Analysis: Conducting a sensitivity analysis to identify which parameters significantly influence model outputs. This helps 
focus the calibration efforts on the most influential parameters.
3. Calibration Process: Adjusting the sensitive parameters identified in the sensitivity analysis to minimize the difference between the 
model's simulated outputs and observed data. This often involves using an optimization algorithm or manual adjustments based on 
expert knowledge.

4. Validation: After calibration, the model is validated with a different dataset (not used in the calibration) to ensure that the 
calibrated model can accurately predict watershed behavior under different conditions.
5. Uncertainty Analysis: Finally, conducting an uncertainty analysis is important to understand the confidence in the model 
predictions and the impact of parameter uncertainties on model outputs.

The calibration process can be supported by tools such as SWAT-CUP (SWAT Calibration and Uncertainty Programs), which facilitates 
the calibration and uncertainty analysis of SWAT models. SWAT-CUP uses various algorithms, including Sequential Uncertainty Fitting 
(SUFI-2), to automate the calibration process and quantify uncertainties.

Reference:
- Abbaspour, K.C., Vaghefi, S., Srinivasan, R., "A Guideline for Successful Calibration and Uncertainty Analysis for Soil and Water 
Assessment: A Review of Papers from the 2016 International SWAT Conference"; Page: 10.0; URL: [ref]
Year Published: 2018.0; Title: A Guideline for Successful Calibration and Uncertainty Analysis for Soil and Water Assessment: A 
Review of Papers from the 2016 International SWAT Conference.

https://doi.org/10.3390/w10010006




Q: What are the advancements in glaciers-SWAT modeling? 
2000 
There is not enough info to answer the question.

2001 
The Soil and Water Assessment Tool (SWAT) is a comprehensive model developed to predict the impact of land 
management practices on water, sediment, and agricultural chemical yields in large, complex watersheds with varying soils, 
land use, and management conditions over long periods of time. While SWAT is extensively used for hydrological and 
agricultural applications, including the assessment of climate change impacts on water resources, its direct application to 
modeling glacier dynamics or advancements is not explicitly detailed in the provided references.

The primary focus of SWAT, as described in the inputs, is on simulating the hydrologic cycle, soil moisture, runoff, 
evapotranspiration, and the impact of land use changes on water quality and quantity. It incorporates algorithms for 
hydrology, weather, soil processes, plant growth, and land management practices. Modifications to the model have been 
made to account for the effects of changing atmospheric CO2 on evapotranspiration and radiation use efficiency, and it has 
been linked to Geographic Information Systems (GIS) for setting watershed boundaries and extracting necessary input 
variables from digital databases. SWAT has been applied in various studies to evaluate the impact of potential climate 
change on streamflow, water quality, and water yield in different regions, including the Missouri River Basin and the Black 
Hills of South Dakota, USA.

However, the specific modeling of glaciers, including their advancements or retreats, typically requires specialized 
glaciological models or the integration of SWAT with other models that can simulate glacier dynamics. Some studies might 
use SWAT in conjunction with Regional Climate Models (RegCM) or other hydrological models that include glacier melt as a 
component of the hydrology to assess the impact of climate change on water resources in glacier-fed river basins. These 
applications would involve using SWAT to simulate downstream hydrological processes while relying on other models or 
data sources to account for glacier mass balance and dynamics.



Q: What are the advancements for glaciers-SWAT modeling? 
2020

The advancements in glaciers-SWAT (Soil and Water Assessment Tool) modeling have been significant, focusing on improving the accuracy 
and comprehensiveness of simulations related to glacier dynamics, snowmelt, and their hydrological impacts. Key advancements include:

1. Integration of Enhanced Snowmelt and Glacier Melt Modules: Modifications to the SWAT model have been made to better simulate the 
processes of snowmelt and glacier melt. For instance, Duan et al. (2020) introduced an improved SWAT model that incorporates modified 
snow melting and flood processes, significantly enhancing the model's ability to simulate ice and snow runoff in mountainous terrains like 
the Kunlun Mountains, China. This includes adjustments for accumulated temperature effects on precipitation form, aiming to improve the 
temporal accuracy of flooding simulations in alpine regions (Duan et al., 2020).

2. High-Resolution Temporal Simulation Capabilities: Efforts have been made to simulate hydrological processes at a sub-daily scale, 
addressing the need for high temporal resolution in areas with significant ice and snow melt. This is crucial for accurately simulating flood 
events in glacier-fed river basins (Duan et al., 2019).

3. Inclusion of Remote Sensing Data: The use of remote sensing data to enhance SWAT modeling of glacier and snow-covered areas has been 
a significant advancement. This includes the use of MODIS imagery for snow cover assessment and the integration of snow water equivalent 
data to improve snowmelt runoff predictions (Grusson et al., 2015).

4. Multi-Objective Calibration and Validation: The application of multi-objective calibration techniques using remote sensing products has 
improved the reliability of SWAT predictions in snow-dominated regions. This approach allows for a more comprehensive evaluation of 
model performance across different hydrological components (Liu et al., 2020).

5. Improved Representation of Glacier Dynamics: While traditional SWAT applications focused more on snowmelt, recent advancements 
have aimed at incorporating glacier dynamics into the model. This includes the simulation of glacier area changes over time and their impact 
on runoff (Qi et al., 2017).

6. Climate Change Impact Assessment: SWAT models have been increasingly used to assess the impacts of climate change on glacier melt 
and snowmelt processes, providing valuable insights into future water availability and management strategies in glacier-fed basins (Khadka 
et al., 2014; Zhang et al., 2015).

These advancements reflect ongoing efforts to enhance the SWAT model's capabilities in simulating complex hydrological processes in 
glacierized and snow-dominated catchments. The integration of improved snow and ice melt algorithms, high-resolution temporal 
simulation capabilities, and the use of remote sensing data are key factors contributing to the model's enhanced performance in these 
challenging environments.
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Q: what are swat's applications in climate change studies?
2000 

The Soil and Water Assessment Tool (SWAT) is a comprehensive, river basin or watershed scale model developed by the US Department of 
Agriculture, Agricultural Research Service. It is designed to predict the impact of land-management practices on water, sediment, and 
agricultural chemical yields in large, complex watersheds with varying soils, land use, and management conditions over long periods of time. 
SWAT's applications in climate change and land-use change studies are extensive due to its ability to simulate long-term impacts using readily 
available inputs and its computational efficiency. Here are some of the key applications:

1. Assessing Climate Change Impacts: SWAT can be used to evaluate the effects of climate change on water resources by simulating how 
changes in temperature, precipitation patterns, and CO2 concentrations affect evapotranspiration, soil moisture, and runoff. This helps in 
understanding potential future changes in water availability, flood risks, and drought occurrences within a watershed.

2. Evaluating Land-use Change Scenarios: The model can simulate the effects of various land-use changes, such as deforestation, 
urbanization, or changes in agricultural practices, on water quality and quantity. This is crucial for assessing the impacts of land-use planning 
and policy decisions on watershed hydrology and for developing strategies to mitigate adverse effects.

3. Water Quality Management: SWAT is capable of simulating the transport of sediments, nutrients, and pesticides across a watershed, 
making it a valuable tool for assessing the impacts of land-use and climate change on water quality. This can inform the development of 
management practices aimed at reducing pollution loads in rivers and lakes.

4. Integrated Water Resources Management (IWRM): By providing a holistic view of the watershed, SWAT supports IWRM approaches that 
consider the interconnections between land use, water use, and water quality under changing climatic conditions. This facilitates the 
development of sustainable water management strategies that balance human needs with environmental protection.

5. Agricultural Practices and Policy Evaluation: SWAT can evaluate the effectiveness of various agricultural practices (e.g., conservation tillage, 
nutrient management) in reducing runoff and improving water quality. It also helps in assessing the potential impacts of agricultural policies 
on water resources under future climate scenarios.

6. Hydrological Modeling and Prediction: SWAT's ability to simulate daily time steps over long periods makes it suitable for hydrological 
predictions under changing climate and land-use conditions. This includes forecasting streamflow, analyzing flood risks, and assessing the 
sustainability of water resources for future demands.

7. Ecosystem Services Assessment: The model can be used to assess how changes in climate and land use affect ecosystem services related 
to water, such as habitat provision, water purification, and flood regulation. This is important for conservation planning and for valuing the 
benefits provided by ecosystems. (In-house knowledge of gpt-4).



Q: what are swat's applications in climate change/landuse change studies?
2001

1. Climate Change Impact Assessment: SWAT has been used to simulate the hydrological response to climate change scenarios, 
including changes in precipitation, temperature, and CO2 levels. For instance, the study by Fontaine et al. (2001) utilized SWAT to 
model the hydrology of the Spring Creek basin in the Black Hills of South Dakota, USA, and simulate the impact of potential climate 
change. The study found that increased temperature led to a decrease in water yield, while increased precipitation and CO2 levels 
caused an increase in water yield. The model demonstrated that increased atmospheric CO2 could dampen water yield loss due to
increased temperature or decreased precipitation alone;
Reference:
- URL: [ref]

2. Evaluating Water Quality Impacts of Land Use Change: SWAT has been adapted to study the water quality impacts associated 
with land use conversion, such as converting farmland and forests to turfgrass. This involves modeling the relative changes in water 
quality associated with different land use scenarios, demonstrating SWAT's capability in assessing the environmental impacts of land 
use changes;
Reference:
- URL: [ref]

3. Water Yield Analysis under Climate Change Scenarios: SWAT has been modified to incorporate data from Regional Climate 
Models (RegCM) to analyze climate change impacts on basin water yields, such as in the Missouri River Basin. This showcases 
SWAT's utility in large-scale hydrologic modeling to assess the impacts of climate change on agricultural productivity and water
resources;
Reference:
- URL: [ref]
- Year Published: 2001
- Title: Impacts of climate change on Missouri River Basin water yield.

http://doi.org/10.1080/02626660109492798
http://doi.org/10.13031/2013.6117
http://doi.org/10.1111/j.1752-1688.2001.tb03626.x


Q: what are swat's applications in climate change/landuse change studies?
2021
The Soil and Water Assessment Tool (SWAT) has been extensively applied in various studies to assess the impacts of climate change 
and land use change on water resources, hydrology, and agriculture. Here are some of the key applications of SWAT in climate change 
and land use change studies:

1. Climate Change Impact on Water Resources: SWAT has been used to evaluate the potential future climatic changes and their effects 
on water resources management, water access, and agriculture. For instance, studies have utilized SWAT to understand the impacts of 
various climatic change scenarios on water resources in the Nzoia catchment, Kenya, and the River Mitano basin, Uganda, highlighting 
the importance of precipitation-evaporation balance and the sensitivity of projected streamflow to rainfall and temperature variations 
in regions like the Dinder River Basin, Sudan, and the Keleta River watershed in Ethiopia (Reference: A Review of SWAT Model 
Application in Africa; Page: 7; URL: [ref]
; Year Published: 2021).

2. Assessment of Land Use Change Impacts: SWAT has been applied to determine the effects of land use and climate changes on 
streamflow and sediment concentration, as seen in the Purna River basin, India. This includes evaluating the impacts of conventional 
agricultural land-use types on direct flows compared to those dominated by pasture and integrated rainwater harvesting land-use 
types (Reference: Improvement of the ESA CCI Land cover maps for water balance analysis in tropical regions: A case study in the
Muda River Basin, Malaysia; Page: 13; URL: [ref]
; Year Published: 2021).

3. Hydrological Responses to Climate Changes: SWAT has been employed to assess hydrological responses to climate changes in 
various regions, including the evaluation of climate change impact on the hydrology of the Himalayan River Basin and the assessment 
of the impact of climate change on surface hydrological processes using SWAT in cases like the Omo-Gibe river basin, Ethiopia 
(Reference: Evaluating watershed hydrological responses to climate changes at Hangar Watershed, Ethiopia; Page: 14; URL: [ref]
; Year Published: 2021).

4. Simulation of Hydrological Processes Influencing Water Supplies: SWAT has been used to simulate ecohydrological processes 
influencing water supplies in watersheds, such as the Tuul River watershed in Mongolia, demonstrating SWAT's capability in predicting 
streamflow upstream of dams and assessing the impact of land use spatial resolution on model performance (Reference: Simulation of 
ecohydrological processes influencing water supplies in the Tuul River watershed of Mongolia; Page: 14; URL: [ref]
; Year Published: 2021).

http://doi.org/10.3390/w13091313
http://doi.org/10.1016/j.ejrh.2021.100837
http://doi.org/10.2166/wcc.2021.229
http://doi.org/10.2166/hydro.2021.056




Q: Summarize all swat-modflow applications?
2000
 
The SWAT-MODFLOW integrated modeling approach has been applied in various case studies to address complex watershed and groundwater 
management issues. These applications demonstrate the versatility and practicality of combining SWAT (Soil and Water Assessment Tool) and 
MODFLOW (Modular Finite-Difference Ground-Water Flow Model) for comprehensive water resources management. The key applications 
summarized from the provided references include:

1. Rattlesnake Creek Basin, South-Central Kansas: This application focused on developing a comprehensive, long-term management strategy 
to address water problems such as groundwater declines and surface-water depletions. The integrated model was used to evaluate various 
management strategies and enforce water-rights conditions to optimize the use of available water resources. The model allowed for a 
complete analysis of the land-based hydrologic cycle, predicting the impact of management changes on total water supplies and evaluating 
the impacts of land use, irrigation development, and climate change on both surface- and ground-water resources (Sophocleous et al., 2000).

2. Lower Republican River Basin: This application explored alternative conceptual models of spatial heterogeneity related to the presence or 
absence of an underlying aquifer with shallow or deep-water tables. The SWAT-MODFLOW integration demonstrated methods for coupling 
separately executed simulations using successive approximation, particularly focusing on shallow groundwater interactions with the overlying 
soil profile (Sophocleous et al., 2000).

3. Wet Walnut Creek Basin: Instead of using SWAT as the watershed simulator, this application employed POTYLDR, a simpler code, linked to 
MODFLOW with little additional effort using the existing SWAT-MODFLOW linkage structure. This case study clarified the effects of watershed 
structures and irrigation water-use on stream yield, showing that the impact of watershed structures on stream yield was relatively small 
compared to the substantial effect of irrigation water use on streamflow (Sophocleous et al., 2000).

These applications underscore the integrated model's ability to handle stream-aquifer interactions, distributed well withdrawals, and multiple 
land uses effectively. They also highlight the importance of model calibration, the use of readily available data, and the need for models that 
are both comprehensive and practical for real-world, basin-wide management applications. The SWAT-MODFLOW integration enhances 
model calibration and reliability of model results, providing a valuable tool for water resource managers and decision-makers (Sophocleous et 
al., 2000).

References:
- Sophocleous et al., 2000. "Methodology and application of combined watershed and ground-water models in Kansas." 
Journal of Hydrology, 236(2000), 185–201; URL: [ref]
Year Published: 2000.



Q: Summarize all swat-modflow applications?
2008
 
The SWAT-MODFLOW integrated model has been applied in various studies to address complex hydrological and environmental issues across 
different geographical locations and scales. Here's a summary of its applications based on the provided references:

1. Musimcheon Basin, Korea: The integrated SWAT-MODFLOW model was successfully applied to the Musimcheon Basin in Korea, 
demonstrating its capability to simulate the spatio-temporal distribution of groundwater recharge rates, aquifer evapotranspiration, and 
groundwater levels. It also enabled the interaction between the saturated aquifer and channel reaches to be considered, showcasing the 
model's utility in understanding river-aquifer interactions and groundwater dynamics within a watershed (Kim et al., 2008).

2. Estancia Basin: The model was used in combination with SWAT runoff results and previous estimates of groundwater flow to assess the 
hydrological balance of the Estancia Basin. This application employed the MODFLOW-LAK2 package to evaluate modern hydrological 
conditions, illustrating the model's versatility in integrating surface water and groundwater components to assess basin-scale hydrology (Kim et 
al., 2008).

3. Bonello Coastal Basin, Northern Italy: Galbiati et al. (2006) presented the application of the SWAT model, linked with MODFLOW, to the 
Bonello coastal basin. This application was successful in predicting water and nutrient leaching from the surface to the aquifer, groundwater 
dynamics, aquifer interactions with the stream system, and surface water and nutrient fluxes at the watershed outlet. This demonstrates the 
model's effectiveness in addressing diffuse pollution and nutrient transport in coastal areas (Kim et al., 2008).

4. Rattlesnake Creek Basin, South-Central Kansas: An interface between SWAT and MODFLOW, called SWAT-MOD, was developed for the 
Rattlesnake Creek basin. This system is capable of simulating the flow of surface water, groundwater, and stream-aquifer interactions on a 
continuous basis, highlighting the model's applicability in drought impact analyses and integrated water resource management (Kim et al., 
2008).

5. Vergara Basin, Chile: The SWAT model's application for the Vergara basin confirmed its usefulness in making preliminary assessments of the 
potential impacts of land-use and climate changes on basin hydrology. This application underscores the model's potential in regions with 
limited data availability and its ability to provide valuable insights into hydrological processes under changing environmental conditions (Stehr 
et al., 2008).

6. General Applications: The SWAT-MODFLOW model has been extensively tested for hydrologic modeling at different spatial scales, including 
agricultural fields in southern Quebec, watersheds in Kentucky and Maryland, and the Bosque River watershed. These applications 
demonstrate the model's broad utility in hydrological modeling, including water discharge, groundwater dynamics, soil moisture, and nutrient 
transport across diverse landscapes (Zhang et al., 2008).



Q: What are the areas of SWAT-Modflow applications? 
2023
The Soil and Water Assessment Tool (SWAT) has been extensively applied in various studies to address a wide range of 
topics related to hydrology and water management. When coupled with MODFLOW, a model for simulating groundwater 
flow, SWAT can provide a comprehensive understanding of both surface and groundwater systems. Based on the provided 
references, here is a summary of SWAT-MODFLOW applications across the specified topics:
1. Water Availability and Management: SWAT-MODFLOW has been utilized to develop decision-aiding methodologies for 
agricultural groundwater management, demonstrating its capability to estimate groundwater recharge rates and test 
groundwater management scenarios (Pisinaras et al., 2013).

2. Groundwater and Surface Water Interactions: The coupling of SWAT with MODFLOW and MT3DMS has offered a 
comprehensive view of urban water systems, detailing spatial and temporal settings and demonstrating the benefits of 
integrated hydrologic modeling in understanding the interactions between surface water and groundwater (Eshtawi et al., 
2016).

3. Climate Change Impacts: The integration of SWAT with other models like GROWA and FEFLOW has been used to analyze 
nitrate contaminant vulnerability under climate change scenarios, indicating the potential of SWAT-MODFLOW to assess 
climate change impacts on hydrological processes and water quality (Uhan et al., 2011).

4. Urban Water Management: Eshtawi et al. (2016) demonstrated the application of SWAT-MODFLOW for urban water 
management by quantifying interactions between surface and groundwater in quantity and quality under expanding 
urbanization, highlighting its utility in urban water system assessments.

5. Pollution and Water Quality: The sequential coupling of SWAT, MODFLOW, and MT3DMS has been applied to simulate 
the effects of land use and climate change on recharge, pumping, and groundwater levels, including nitrate content, 
showcasing the model's ability to address pollution and water quality issues (Pulido-Velazquez et al., 2015).

6. Hydrological Processes and Geochemistry: The combination of SWAT with GROWA and FEFLOW for nitrate contaminant 
vulnerability analysis in the Lower Savinja Valley (Slovenia) exemplifies the use of SWAT-MODFLOW in understanding 
hydrological processes and geochemistry, particularly in identifying nitrate-vulnerable zones (Uhan et al., 2011).





Q: which parameters in swat govern surface runoff and infiltration?
2023

In the SWAT model, surface runoff is primarily governed by the CN2 parameter, which is the SCS runoff curve 
number for moisture condition II. The larger the value of CN2, the less permeable the underlying surface is, 
thus generating more runoff. Infiltration is influenced by several parameters, including the SOL_AWC
(available water content of the soil) and SOL_K (hydraulic conductivity of the soil). SOL_AWC affects the soil 
water-holding capacity, which in turn influences how much water can infiltrate into the soil before runoff 
occurs. SOL_K regulates lateral flow and infiltration through the soil profile. Additionally, the Green and 
Ampt infiltration method, if used instead of the SCS Curve Number method, directly models infiltration but is 
less commonly applied in SWAT due to its complexity and data requirements.
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Q: what are the sensitive parameters to flow and sediment transport?
2000 

The sensitive parameters affecting stream yield and groundwater recharge, which in turn 
influence groundwater levels, include watershed-related parameters such as the 
NRCS runoff curve number, 
soil properties (particularly available water capacity), 
crop type, and 
land use characteristics (especially irrigated area and water use). These parameters were found 
to be more sensitive than aquifer and stream hydrogeologic properties, such as aquifer 
hydraulic conductivity and storativity, and streambed hydraulic conductivity. Among the 
hydrogeologic parameters, aquifer hydraulic conductivity and storativity were identified as 
more sensitive than streambed hydraulic properties. This sensitivity analysis suggests that 
adjustments to watershed-related parameters, particularly runoff curve number and, 
secondarily, plant stress factor or soil moisture threshold value to trigger irrigation, are crucial 
during model calibration to produce relatively low errors in streamflows and groundwater 
levels. The calibration process also involved adjusting aquifer hydraulic conductivity within 
expected limits and optimizing aquifer storativity for transient conditions to minimize 
groundwater-level residuals for predevelopment (steady-state) conditions; 

Reference: 2000-Sophocleous-et-al.pdf; Page: 9; URL: [ref]
Year Published: 2000; Title: Methodology and application of combined watershed and.



Q: what are the sensitive parameters to flow and sediment transport?
2021

1. Flow:
- Initial curve number for moisture condition II (CN2)
- Saturated hydraulic conductivity (SOL_K)
- Average slope steepness (HRU_SLP)
- Maximum canopy storage (CANMX)
- Average slope length (SLSUBBSN)
- Groundwater delay (GW_DELAY)
- Manning’s “n” value for overland flow (OV_N)
- Effective hydraulic conductivity of the main channel alluvium (CH_K2)
- Bank storage factor (ALPHA_BNK)
- Available water capacity of the soil (SOL_AWC)
- Groundwater “revap” rate (GW_REVAP)
- Deep aquifer percolation factor (RCHRG_DP)

2. Sediment Transport:
- USLE equation support practice factor (USLE_P)
- Soil erodibility factor (USLE_K)
- Sediment concentration in lateral and groundwater flow (LAT_SED)
- Channel erodibility factor (CH_EROD)
- Linear and exponential factors for channel sediment routing (SPCON, SPEXP)
- Channel cover factor (CH_COV)
- Erodibility of channels (CH_COV1, CH_COV2)

These parameters were identified through sensitivity analyses in various studies, indicating their significant 
influence on the simulation of flow and sediment transport in different watersheds. The sensitivity of these 
parameters can vary based on regional characteristics, model setup, and specific hydrological and sediment 
transport processes being modeled.
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Abstract

The Soil and Water Assessment Tool (SWAT) has significantly advanced the modeling of water resources and 
nonpoint-source pollution in large river basins. Developed over three decades by the USDA Agricultural Research 
Service (ARS), SWAT's origins trace back to foundational models like CREAMS, GLEAMS, and EPIC. These 
models set the stage for SWAT's direct predecessor, SWRRB. SWAT, introduced in the early 1990s, represented a 
major leap in simulating management impacts on water and sediment movement in ungauged rural basins. It 
integrated enhanced components such as groundwater return flow, reservoir storage, crop growth modeling, and 
sediment transport calculations. The combination of SWRRB and the ROTO model enabled large-scale simulations, 
paving the way for SWAT's comprehensive watershed analysis approach. SWAT has continually evolved, 
incorporating in-stream kinetic routines from the QUAL2E model and a broad range of management practice 
simulations. This evolution demonstrates SWAT's commitment to robustly evaluating the effects of various 
management strategies on water resources and pollution, addressing complex environmental challenges. Globally, 
SWAT has been extensively applied across North America, Europe, Africa, and Asia. In the U.S., it plays a crucial 
role in TMDL assessments and conservation practice evaluations. In Europe, it supports the EU Water Framework 
Directive, among other initiatives. Its applications in Africa, China, India, South Korea, and Iran showcase its 
versatility in tackling hydrological and water quality issues, including climate change impacts and watershed 
management. SWAT's continuous development, including its latest versions, SWAT2019 and SWAT+, along with 
extensive documentation and support, underscores its importance in environmental research and management. 
SWAT's ability to simulate complex watershed interactions, incorporating processes like weather, hydrology, soil 
properties, plant growth, and land management, makes it an indispensable tool for scientists, policymakers, and 
environmental managers worldwide. In the current study, we follow the topical development of SWAT in various 
applications since 2000, highlighting its continuous advancements and broadening scope.



A comparison of Earlier SWAT and Later SWAT

2000-2004:

• Model Capabilities and Focus 
Primarily on basic hydrological processes

• Technological Integration 
With GIS was a significant advancement; however, the interface was less user-friendly 
and limited in capacity

• Application 
Focused on agricultural watersheds, mainly in the United States

• Data and Computational Resources 
 Applicatrions constrained in size and complexity. Data resolution and availability were 
also lower.



2019-2023

• Advanced Model Capabilities
Nutrient cycling, climate change impacts, more accurate representation surface- 
groundwater interactions. SWAT+ and other versions offer enhanced flexibility and 
precision.

• Broader Application Scope
Global applications, Beyond agriculture, Global water security issues. There's a stronger 
focus on integrated water resources management and climate change adaptation.

• Technological Advancements
Integration with high-resolution remote sensing data, climate models, and much 
improved computational power. User interfaces like QSWAT have made the tool more 
accessible and user-friendly.

• Community and Collaboration 
The SWAT user community has grown, fostering collaboration and the exchange of best 
practices through conferences and workshops. This has led to more standardized 
practices and enhanced model performance through shared knowledge.
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