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To test whether the application of the SWAT-Grid 

version achieves comparable results to SWAT 2012 for 

a small mountainous watershed in Germany.

Due to shallow soils over bedrock, lateral sub-surface 

flow is the dominant runoff-generation process.

Objective



Hydrological Processes
doi: 10.1002/hyp.10197

Development of a 
grid-based version of 
the SWAT landscape 
model



Grid-based SWAT landscape model

Channel flow

Landscape
flow

• Surface
runoff

• Lateral flow

• Shallow
groundwater
flow

The combination of the 
landscape routing model and a 
grid-based setup provides a 
spatially fully distributed model.



Grid-based SWAT landscape model



Study Site



Research area - Ammelsdorf catchment

Climate
(period 1961 – 1990)

Precipitation

1096 mm a-1

Mean annual 
temperature

4,3 °C

(Bernhofer et al., 2009)

Size

51 km²

Study Site



Input data for Ammelsdorf catchment

20 m resolution DEM
(GeoSN, 2010)

Land use, CIR 2005
(LfULG, 2010)

Soil map BK50
(LfULG, 2011)

Study Site



Model Set-Up

13 Subbasins
1312 HRU’S
5 min 5 years

13000 Gridcells
100mx100m
11 min 5 years

SWAT2012 SWAT-dis



Calibration – SWAT-Grid
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Parameter Min Max

SURLAG [days] 0 3

SFTMP [°C] -1.5 1.5

SMTMP [°C] 0 2

SMFMX [°C] 1 6

SMFMN [°C]      1 6

SNOCOVMX [°C]   0.5 3

SNO50COV   [°C] 0.01 0.99

TIMP [-]       0 1

AWC * [mm/mm]       -0.15 0.15

k_norock* [mm/h]  -0.15 0.15

k_rock [mm/h]      0 200

ALPHA_BF [-]  0.001 0.99

GW_DELAY [days]  0 50

GW_REVAP [-] 0.02 0.2

GW_QMN [mm]    0 100

Depth impervious layer* [mm]      -0.3 0.3

* Relative to initial value

• 500 Parameter Sets
• Two year warm up
• Calibration 2010-211
• Validation 2012

Objective function:
Average of NSE and NSE-log @ all 
available gaging station



Calibration

NSE: 
SWAT 2012 = 0.58
SWAT-Grid =  0.58

NSE: 
SWAT 2012 = 0.54
SWAT-Grid = 0.51

NSE-log: 
SWAT 2012 = 0.65
SWAT-Grid =  0.54

NSE-log: 
SWAT 2012 = 0.69
SWAT-Grid =  0.48

Outlet

Upstream 



Validation

NSE: 
SWAT 2012 = 0.50
SWAT-Grid =  0.75

NSE: 
SWAT 2012 = 0.45
SWAT-Grid = 0.54

NSE-log: 
SWAT 2012 = 0.70
SWAT-Grid =  0.64

NSE-log: 
SWAT 2012 = 0.65
SWAT-Grid =  0.58

Outlet

Upstream 



Spatial analysis – surface flow

SWAT
SWAT-Grid
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Spatial analysis – lateral flow
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 The application of SWAT-Grid leads to similar 

results as SWAT2012 in regards of model efficiency

 Differences in spatial output of both versions

 Both versions difficulties in snow melt periods

More data than measured discharge needed for 

validation of the model …

conclusions



Questions ???


