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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.

Same procedure for all basins Different procedure depending on data availability
( iE ) KA‘)
Qrop yigld Water Balance S.treamﬂc.)W Nitrogen
\ (time series) y (soft data) (time series) (time series)

All calibration steps are revisited against the water balance.
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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

407

w
o

Yield (tonnes/ha)

database).
: : ) — .
Parameters ol == wmiEiE:
T Ei $ hd hd
» Adjust to Danish conditions, e.g., o D S ¥ | | i — T
days to maturity, base and maximum s GRmmo R G vr meen e e e
temperatures, harvest index, nutrient Kolding Fjord example
uptake.
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WATER BALANCE

Soft data keep calibration physically
plausible where direct observations are

. ey incomplete.

( t: 620.52 h
| » Evapotranspiration: consistent with
national and literature ranges

surq: 129.02 \5

» Baseflow/runoff ratio: consistent with tile-
drained areas and previous literature (tile
flow dominant for drained HRUs)

Root zone

latg: 15.01

sw_init: 387.43

sw_final: 404.36

Soil

C: 256.42
—

\
qtile: 152.74 (193.59) f I
sw_ave: 340.93 \/

dep_wt: 18.50 m

f-flo: 181.13
s-flo: 7.72

pert

Aquifer >

p: 8.61
D

» Groundwater/percolation: consistent with
previous studies.

Deep aquifer

Kolding Fjord example
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STREAMFLOW & NITROGEN

ISEFJORD

Kolding Holckenhav Roskilde Ise

Calibration: n Calibration Calibration!

1 station Calibration: 4 stations 4 stations

Validation: 2 stations Validation: Validation:

3 stations Validation. 4 stations 4 stations

Type. 2 stations Type: Type.
manual Type. automatic automatic
manual
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Streamflow Nitrogen
[time series) (tirme series)
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Calibration:
5 stations
Validation:
5 stations
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NSE

SOME STATS

NSE by Station and Period — Streamflow
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Station
Vester-Nebel A
Gudse Malled
Seest Malled
Vindinge-Ullerslev
@rbaek
Svinninge A
Elverdamsaen
Kalvemose A
Tuse A
Havelse A
Veerebro A
Hove A
Langvad A
Spang A
Rohden A
Vejle A
Grejs A
Hajen A

0.9

NSE by Station and Period — Total Nitrogen
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Station
Vester-Nebel &
Vindinge-Ullerslev
Brbask
Svinninge A
Elverdamsden
Kalvemose A
Tuse A
Havelse A
Vaerebro A
Hove A
Langvad A
Spang A
Rohden &
Vejle A
Grejs A
Hejen A
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CHALLENGES

-
Groundwater Flow partitioning at Lake with two
inflow hydraulic outlets
Add groundwater structures Avoid using the
inflow as a point Flow splitting cannot downstream station;
source. be parameterized use an upstream
without station instead.

measurements. Use
the upstream station
for calibration.
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STREAMFLOW & NITROGEN ERNEAN

Kolding Fjord example N R i

Stations are selected with local knowledge

. Legend
before performance metrics are _ svam
. Lakes
interpreted. o Gauping stations
Subbasins
B Calibration/Validation
[ validation
. . g . [ validation
» Temporal and spatial verification B Mo used
[ ungauged
» Tile drain parameters
25 S km A
25 sim A
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STREAMFLOW & NITROGEN

Streamflow
(time series)

1. Sensitivity analysis to understand parameter behaviour and significance.
2. Calibration begins based on process understanding.

raw

cn2 -15

cn2 -15, awc -1.0

cn2 -15,awc -1.0, k1.0

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, latqg 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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Nitrogen
(time series)
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| surg_ro: 13.59 Water balance ratios:
et / precip 042 surg/wyld: 036
T pet: 620.69 _
© precip: wyld / precip: 0.54  base / wyld: 0.64 =
g 902 13 cn: 61.6 Streamflow Nitrogen
[ (time series) (time series)
k] Q_ . surq = surg_cha + surg_res: 175.85 I I
c—:—\ base = latg_cha + latg_res +
[o ) =
wn 9 N flo_cha +flo_res +
(S - w
e . E © (L 5] qtile: 31384 . .
] = —
1. Sensitivity | * ] [T0 > | womsuqsomse w6 3Nd significance.
z & | canopy | |2
2. Calibration & ™ Dy surhe: 17259
o™~
E vegetation sno_pack: 0.1 sno_melt: 35.97 |surq_gen: 191.46 >B surg_res: 3.26
o N
. -@ surg_ls- 1549
AW root zone sw_init: 425.74 =
@ latq_cha: 7.22 = A
cn2 15 sw_final: 417.61
2 sw_ave: 373.49 latg: 43.53 B latq_res: 0.04
cn2 -15, awc -1.0 © - o @
. Eatq_m: 3627 ) | sw_change: -2.02 < | |qgtile: 220.54 latq_Is: 36.27
cn2 -15, awc -1.0, k- i @
[ih] -
— o aquifer :
cn2 -15, k 1.0 dep_wt: 20.32 @ q \[?_ flo_cha: 84 7
- 44 — fln rnec- 1 24
cn2 -15, awc -1.0, k + [StoF 210851 [ro- 12

cn2 -15, awc -0.6, K .
cn2 -15, awc -0.6, k :
cn2 -15, awc -0.6, k 2.0, epco esco , perco 0.4
cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3

seep: 10,72

kge pbias nse
1 0.745 119 0.617

, canmax

cn2 -15, awc -0.6, k 2.0, epco esco 1, canmax 2 , perco 0.3, latq co 0.
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 dra

Discharge (m3 5“)

2016 2017 2018 2019 2020

Date (year)
/v AARHUS 2026 SWAT CONFERENCE KATRIN BIEGER
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STREAMFLOW & NITROGEN

Streamflow
[time series)

1. Sensitivity analysis to understand parameter behaviour and significance.
2. Calibration begins based on process understanding.

raw
cn2 -15

cn2 -15, awc -1.0

cn2 -15,awc -1.0, k1.0

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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Nitrogen
(time series)
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STREAMFL

1. Sensitivity ana

surg_ro: 9.29

Water balance ratios:

2. Callbratlon bes sw_final. 386.62

raw

et /precipr 042 surg/wyld: 0.24
t: 621.26
2 precip: = wyld / precip:0.54  base [ wyld: 0.76
=] 993 02 cn: 54.8
=
@ ;1 _ surg = surg_cha + surg_res: 129.46
= ~ base = latq cha + latg res +
w 2 o flo_cha +flo_res +
T o 2 qtile: 409.31
:C' J—ul i 0 wyld = surq + base: 53877
& S| canopy 2
a & v P9 surq_cha 126 67
B| vegetation | |sno_pack: 0.22 |sno_melt: 35.05 |5urq_gent 139.2 »h=p surq_res: 2.79
@
B surg_ls: 9.73
WERBEENIE sw_init- 402 92 ey

9 latq_cha: 14.15
4=~ latq_res- 0.1

V> latq Is: 54.23

cn2 -15

cn2 -15, awc -1.0

cn2 -15, awc -1.0, k 1.0

2 sw_ave: 326.06
Ealq_rn: 54233 %‘; sw_change: -1.81 ’g qtile: 210.82
bl 151
dep_wt 18 26 =] LE/ aquifer
stor: 3463.21

deep aquifer

> flo_ls: 139.54

cn2 -15,k 1.0

cn2 -15, awc -1.0, k 1.0, ef

cn2 -15, awc -0.6, k 2.0, ef

cn2 -15, awc -0.6, k 2.0, ef

cn2 -15, awc -0.6, k 2.0, ef

AARHUS
/v UNIVERSITY

cn2 -15, awc -0.6, k 2.0, ef ~
cn2 -15, awc -0.6, k 2.0, ey =
cn2 -15, awc -0.6, k 2.0, eg
ch2-15, awc -0.6, k 2.0, epco

Discharge (m

DEPARTMENT OF ECOSCIENCE

159

107

2019)
kge pbias nse
0.837 -1.8 0.836

calibration, Vester-Nebel (2015-

— Observed
— Simulated

2016 2018
Date (year)

2020
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Discharge (m

Ir and significance.

Streamflow
[time series)

Nitrogen
(time series)

validation, Vester-Nebel (2020-
2024)

kge pbias nse
0.888 5.8 0.808

2020 2022

Date (year)

— Observed

— Simulated
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STREAMFLOW & NITROGEN

Streamflow Nitrogen
[time series) (time series)

Y ____ ¢
8000
Best Simulation vs. Observed Total N -~ A\f\l\
— ops \OVY
Sm s\xeam
kge nse pbias
=0 0.787 0.656 -13.6
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