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Why Perform This Study?

.

* Global Climate Change

Warmer and wetter conditions
expected in study area

* Increase in Urban Area
* Increase in impervious surfaces

* Decrease in agriculture and forest
land

* Future Streamflow and Water
Yield
* Determining trends for future . e

scenarios Aerial View of College Station, Texas USA and
overlay of predicted Land Use/Land Cover for the
year 2050
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Inflows and Outflow in Watershed

Three Inflows

USGS 08110800

* “Navasota Rv at Old San Antonio Rd nr Bryan,
X"

USGS 08108700
*  "“Brazos Rvat SH 21 nr Bryan, TX

USGS 08110000

* "“Yegua Ck nr Somerville, TX"

Single Outflow

USGS 08111500 -

* "BrazosrvnrHempstead, TX" USGS 08110000 “Yegua Ck nr Somerville, TX".
Data from this point is one of three streamflow
inputs for the SWAT Model.




Urbanization
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Predicted Land Use/Land Cover for the year 2030 and 2050 in Brazos County, Texas USA compared with Land
Use/Land Cover from 2011. The future maps: LC2030 and LC2050 are created by the Multi-layer Perceptron.




Land Use/Land Cover Changes
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Global Climate Models

Description of the six GCMs used for scenario inputs.

Model Name Counrty Spatial Resolution

BCC-CSM 1.1-m Beijing Climate Center, China Meteorological

h‘ o o
Administration Model China 1.9"°x1.9

C ity Climat Model National
CCSM4 ommunity Climate S\(stem odel Nationa USA 0.94° x 1.25°
Center for Atmospheric Research

Centre National de Recherches Meteorologiques

NRM-CM F 0 °

¢ CM5S Climate Model rance 14"x14
Hadley Global Environment Model 2 - Earth United

HadGEM2-ES365 y v o 1.25° x 1.88°
System Kingdom
Institut Pierre-Simon Laplace Climate Model 5

IPSL-CM5A-MR , , P France 1.25%x 2.5°
Medium Resolution

MIROCS Model for Interdicipinary Research on Climate Japan 1.4 % 1.4°

version 5
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Historical rainfall in mm/day compared with expected range of future rainfall from six
Global Climate Models.



RCP 8.5 Temperature

B Tmin Present - 2050 ® Tmax Present - 2050 ® Tmax 1981 - Present ® Tmin 1981 - Present

Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec

Time (months)

Historical Temperature in °C compared with expected range of future precipitation
from six Global Climate Models.



Methods

* Model Set-Up

Calibration/Validation

* Baseline Scenario

No Streamflow input
WaterYield
Streamflow

*  Future Scenario

Six GCMs Used

Two Land Use/Land Cover
dates

Twelve scenarios

science for a changing world

NOAA and USGS data were used
as inputs for the SWAT model
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Manual Calibration

* Initial simulation — No Calibration!
* NSE:0.74

* Three parameters Calibrated
° CN, ESCO and SOL_AWC

*  Baseline Simulation

* NSE:0.83 Final Values of
Calibrated
Calibration and Validation Statistics Parameters
2008 - 2015 Model Final
NSE Pbias R Parameter| Value
Calibrate (2008 - 2011) 0.89 3.6% 0.90 CN 80
Validate (2011 - 2015) 0.84 18.98% 0.87 SOL_AWC 0.09
ESCO 0.7
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Results

* Impact of Climate Change and Urbanization
» Two factors considered together

* Streamflow will increase
* Increased annual maximum and average streamflow

* WaterYield will decrease
* Decrease average water yield
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R tati i f
Streamflow “three GCMs with Baseline

Streamflow scenario

‘ Comparlson Of Monthly Monthly Average Streamflow (cms)
Ave rage Month |Baseline |CCSM4 HadGem2 MIROCS
1 99.7 117.1 109.8 121.3
*  Streamflow expected to 2 768 | 975 1205 715
: H 3 96.4 105.6 92.9 90.8
Increase in 7 OUt Of 12 4 41.3 67.3 70.7 83.4
months 5 127.7 175.1 137.5 119.9
. 6 70.2 131.9 75.6 90.3
*  Monthly average increase ; 539 £9.9 1E 147
expected to be about 7% 8 78 | 602 458 1127
o 9 1155 | 90.3 95.3 61.2
*  Streamflow will rise at an 10 1191 | 1581 963 91.9
. . . . 11 81.3 86.1 111.2 98.9
increasing rate with time. > S s T 1. B

= Decrease

| | =Increase
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Wate r Yi e | d Representative comparison of
three GCMs with Baseline Water

Yield scenario

) Compa nson Of Monthly Monthly Average Water Yield (mm)
Month |Baseline |CCSM4 HadGem2 MIROCS5
Ave rage 1 47.7 49.7 46.7 51.5
. 2 35.2 37.1 455 27.5
. WaterYle_Id expected to 3 194 457 a0s 305
decrease in 6 out of 12 4 237 291 303 355
5 66.1 75.3 59.6 52.0
months 6 37.9 55.5 32.5 38.3
* Monthly Average will ; 370'33 ;2; ;gé 4;3
decrease by 10% across the 9 55.0 383 399 263
Study area 10 58.1 67.5 41.7 39.8
11 39.5 35.8 46.1 41.1
12 41.5 23.6 52.3 36.2
= Decrease

[ ] =Increase
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Conclusion

* Streamflow will increase
* Historical Max Average: 295 cms

* 2030 Max Average: 298 cms
* 2050 Max Average 306 cms

* WaterYield will decrease
* Simulated Monthly Average: 44 mm

* 2030 and 2050 Monthly Average: 38 mm

e OWAT
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