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Research area - Ammelsdorf catchment

O

S B8 (period 1961 — 1990)

Precipitation
1096 mm a1
Mean annual
temperature
4.3 °C

(Bernhofer et al., 2009)

Size
51 km=2

(:OOS[G earth

50044'15.42" N 13°39'38.26" O Hohe 773 m  sichthdhe 14.14 km

SWAT 2017 Warsaw, Poland Slide 3



TECHNISCHE
@ UNIVERSITAT
DRESDEN

Introduction

Input data for Ammelsdorf catchment

Land use

I BEECH (Forest land)
I MOOR (Forest land)
[ PAST (Pasture land)

Elevation

P 908 m Il SPRUCE (Forest land)
I URLD (Urban)

531 m B WATR (Water)

20 m resolution DEM
(GeoSN, 2010)

Land use, CIR 2005
(LfULG, 2010)

SWAT 2017 Warsaw, Poland

[ TAGRL (Agricultural land) § L i A

Soils
I Cambisols
77 Podzols
| Stagnosols
[ Gleysols
B Anthrosols
[ Arenosols
I Histosols

Soil map BK50
(LfULG, 2011)
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discharge ( m’s™)
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— discharge
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NO,-N [mg/I]

Min: 0.71
Max: 8.14
Mean: 1.85
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The Loadflex-R Module
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Relationship established via
interpolation between
measurments

Relationship established via linear
model between measured
discharge and solute concentration

Relationship established via linear
regression model between
measured discharge and solute
concentration based on Loadest
(Runkel et al. 2015)
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Methods Load calculation with Loadflex

Method

Linear Interpolation
Triangular Interpolation
Rectangular Interpolation
Spline Interpolation

Smooth Spline Interpolation
Distance Weighted Interpolation
Linear Regression Model
Loadest Regression Model 1
Loadest Regression Model 2
Loadest Regression Model 3
Loadest Regression Model 4
Loadest Regression Model 5
Loadest Regression Model 6
Loadest Regression Model 7
Loadest Regression Model 8

Loadest Regression Model 9

a0 +allnQ
a0 +allnQ+a2InQ2
a0 +al InQ + a2dtime
a0 + al InQ + a2 sin(2ndtime) + a3 cos(2ndtime)
a0 +alInQ + a2 InQ2 + a3dtime
a0 +alInQ + a2 InQ2 + a3 sin(2ndtime) + a4 cos(2ndtime)
a0 + al InQ + a2 sin(2ndtime) + a3 cos(2ndtime) + a4dtime
a0 +alInQ+ a2 InQ2 + a3 sin(2ndtime) + a4 cos(2ndtime) + a5dtime

a0 +alInQ+ a2 InQ2 + a3 sin(2ndtime) + a4 cos(2ndtime) + a5dtime + abdtime?2
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Loadflex Application
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discharge ( m’s™)
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NO,-N [mg/I]
Min: 0.71
Max: 8.14
\A Mean: 1.85
20l09 20I10 20I1’I 20I12 20I13
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Nitrate-N Loads ( kg day™)

1500 2000 2500
1 1 1

1000

500
1

o -

— predicted
® validation

R%:0.98
MAE: 17.77

L) ) 1 1 1
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Ammelsdorf gauge

e 14 Subbasins
e 1312 HRUs

* Discharge data Ammelsdorf &
Rehefeld (LHWZ, 2012)
2006-2012

 Water quality data Ammelsdorf
(TUD)
2009-2012

 Fertilizer input ~230 kg N hala

® Outlets/Gauges
— Stream
]Basins

0051 2 3 4
s Kilometers
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Parameter Min Max
| SURLKAG 0 3 Surface Runoff |
SFTMP -2 0.5 Snow
SMTMP 0 2 Snow
TIMP 0 1 Snow
CMN 0.0001 0.001 Nitrogen .
NUPDIS 10 30 Nitrogen o
NPERCO 0 1 Nitrogen
RSDCO 0.01 0.1 Nitrogen
CDN 0 2 Nitrogen
SDNCO 0.95 1.01 Nitrogen
AWC -0.15 0.15 Soil
k_norock -0.15 0.15 Soil *
k_rock 0 200 Soil
CHN 0.01 0.3 Routing
CHK 0.01 30 Routing
ALPHA_BF 0.001 0.99 Groundwater
GW_DELAY 0 31 Groundwater
GW_REVAP 0.02 0.2 Groundwater
GW_QMN 0 100 Groundwater
DEPIMP 1500 3000 Groundwater

SWAT 2017 Warsaw, Poland

5000 parameter sets
Latin-Hypercube-sampling with
the FME R-package (Soetaert &
Petzoldt, 2010) based on
Pfannerstill et al. (2014)

Best parameter selected
according KGE
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Results - Hydrology

discharge ( m35'1)

14

12

10

Objective Function:
NSE: 0.7
KGE: 0.82

T
2009

T
2010

T
2013
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Nitrate-Loads

2000

-;Q?Uestion:

g NSE: 0.07

2ls there a way how we can chegck the simulatjon resuItJ between the obsert&tioAs?/
g MAE:117.03

500

T T T T
2009 2011 2012 2013
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Results — comparison SWAT and Loadflex

Nitrate-Loads (kg day'1)

500
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NSE: 0.04
KGE: 0.54
MAE:126.71

L)
2009

)
2010

1 1
2011 2012
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Discharge could be well captured by the model = weakness during snow melt periods
Comparison of SWAT simulated Nitrate-Loads and observed Nitrate-Loads show larger
uncertainties

The comparison between the SWAT simulation and the Loadflex Predictions showed
similar quality as for observations 2 but includes more data points

Simulation reliable for times w/o observations?

Next steps:

e Include event based monitoring data in the Loadflex predictions = see whether this
improves simulations quality
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