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Light eller AU Passata Bold MODEL CALIBRATION

The goal is not only to match discharge, but to build a water and nitrogen balance that is 

consistent with local agricultural and hydrological knowledge.

Water Balance
(soft data)

Crop yield
(time series)

Streamflow
(time series)

Nitrogen
(time series)

All calibration steps are revisited against the water balance.

Same procedure for all basins Different procedure depending on data availability



DEPARTMENT OF ECOSCIENCE

AARHUS
UNIVERSITY

2026 SWAT CONFERENCE

17 JUNE 2026

KATRIN BIEGER

ASSOCIATE PROFESSOR

Overskrift én linje

Light eller AU Passata Bold CROP GROWTH 

Purpose

➢ Use observed minimum, maximum, 

and average yields to check whether 

simulated crop growth and stress 

responses are realistic. (Data 

source: Danish agricultural statistics 

database).

Parameters

➢ Adjust to Danish conditions, e.g., 

days to maturity, base and maximum 

temperatures, harvest index, nutrient 

uptake.

Kolding Fjord example
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Light eller AU Passata Bold WATER BALANCE

Soft data keep calibration physically 

plausible where direct observations are 

incomplete.

➢ Evapotranspiration: consistent with 

national and literature ranges

➢ Baseflow/runoff ratio: consistent with tile-

drained areas and previous literature (tile 

flow dominant for drained HRUs)

➢ Groundwater/percolation: consistent with 

previous studies.

​ 
Kolding Fjord example
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Light eller AU Passata Bold

  

STREAMFLOW & NITROGEN

Kolding

Calibration: 

1 station

Validation: 

3 stations

Type: 

manual

Holckenhav
n

Calibration: 

2 stations

Validation: 

2 stations

Type: 

manual

Roskilde

Calibration: 

4 stations

Validation: 

4 stations

Type:

 automatic

Ise
Calibration: 

4 stations

Validation: 

4 stations

Type:

 automatic

Vejle
Calibration: 

5 stations

Validation: 

5 stations

Type:

 automatic
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Light eller AU Passata Bold SOME STATS



DEPARTMENT OF ECOSCIENCE

AARHUS
UNIVERSITY

2026 SWAT CONFERENCE

17 JUNE 2026

KATRIN BIEGER

ASSOCIATE PROFESSOR

Overskrift én linje

Light eller AU Passata Bold CHALLENGES 

Groundwater 
inflow

Add groundwater 
inflow as a point 

source.

Flow partitioning at 
hydraulic 
structures

Flow splitting cannot 
be parameterized 

without 
measurements. Use 
the upstream station 

for calibration.

Lake with two 
outlets

Avoid using the 
downstream station; 

use an upstream 
station instead.
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Light eller AU Passata Bold STREAMFLOW & NITROGEN

Stations are selected with local knowledge 

before performance metrics are 

interpreted.

➢ Temporal and spatial verification

➢ Tile drain parameters

Kolding Fjord example
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Light eller AU Passata Bold

1. Sensitivity analysis to understand parameter behaviour and significance.

2. Calibration begins based on process understanding.

STREAMFLOW & NITROGEN

raw

cn2 -15

cn2 -15, awc -1.0

cn2 -15, awc -1.0, k 1.0

cn2 -15, k 1.0

cn2 -15, awc -1.0, k 1.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2, cn3 0.4(to 0.9 same)

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.4

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, latq_co 0.01

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, petco 0.1

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3,  surlag 10,tile drain 100 30 22, chn 0.07
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Light eller AU Passata Bold

1. Sensitivity analysis to understand parameter behaviour and significance.

2. Calibration begins based on process understanding.

STREAMFLOW & NITROGEN

raw

cn2 -15

cn2 -15, awc -1.0

cn2 -15, awc -1.0, k 1.0

cn2 -15, k 1.0

cn2 -15, awc -1.0, k 1.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2, cn3 0.4(to 0.9 same)

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.4

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, latq_co 0.01

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, petco 0.1

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3,  surlag 10,tile drain 100 30 22, chn 0.07

kge   pbias   nse 

1  0.745  11.9 0.617  
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Light eller AU Passata Bold

1. Sensitivity analysis to understand parameter behaviour and significance.

2. Calibration begins based on process understanding.

STREAMFLOW & NITROGEN

raw

cn2 -15

cn2 -15, awc -1.0

cn2 -15, awc -1.0, k 1.0

cn2 -15, k 1.0

cn2 -15, awc -1.0, k 1.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2, cn3 0.4(to 0.9 same)

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.4

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, latq_co 0.01

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, petco 0.1

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3,  surlag 10,tile drain 100 30 22, chn 0.07
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Light eller AU Passata Bold

1. Sensitivity analysis to understand parameter behaviour and significance.

2. Calibration begins based on process understanding.

STREAMFLOW & NITROGEN

raw

cn2 -15

cn2 -15, awc -1.0

cn2 -15, awc -1.0, k 1.0

cn2 -15, k 1.0

cn2 -15, awc -1.0, k 1.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2, cn3 0.4(to 0.9 same)

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.4

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, latq_co 0.01

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, petco 0.1

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3,  surlag 10,tile drain 100 30 22

calibration, Vester-Nebel (2015-
2019)

kge pbias   nse  

0.837  -1.8 0.836  

validation, Vester-Nebel (2020-
2024)

kge pbias   nse  

0.888   5.8 0.808  
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Light eller AU Passata Bold STREAMFLOW & NITROGEN

kge   nse pbias  

0.787   0.656 -13.6    


