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| samararibejde med Aarhus Universitet og SEGES:

. Et oplandsanalysenotat
. Opscetning af oplandsmodel (SWAT+)

. Workshops og indarbejdelse af spildevandsdata i SWAT+ model

. Design og karsel af en roekke virkemiddel-scenarier med SWAT+ model
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AP 1.1 Analyser af oplandet M1
AP 1.2 Opszetning af oplandsmodel M2 M3
AP 1.3 Modelscenarier - opland M4 M5
AP 3.1 Spildevands og dambrugsdata M6

Notat med en beskrivelse af oplandets karakter, herunder nceringsstoftransporter.

Kort notat, som beskriver modelinputs, datatyper og kilder.

Notat med modelbeskrivelse og ~dokumentation.

Scenarieworkshop (SEGES tovholder).

Modelinput og datakilder

Notat og GIS filer med scenarieresultater for op til max. 10 scenarier. Evt. udestdende

scenarier (ud af de max. 10) kan keres senere i 2026. e

Lelbende kommmunikation, hvor der proesenteres og diskuteres mulige metoder og data formater for forbedrede
spildevandsdata fra de vigtigste forsyningsselskaber og dambrug. Ferste version af input data fra Spildevandsselskaber
og dambrug forventes klar senest i start oktober 2025, hvor der afleveres kort notat, som beskriver datakilderne, og den
tidslige fordeling (variationen over dret) af N og P punktkildebelastning til Vejle Fjord. Punktkildedata og scenarier diskuteres
0gsd p& workshop (M4).
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SWA Soil & Water e
Assessment Tool g

SWATH+ er en procesbaseret agro-gko-hydrologisk oplandsmodel
Modellen er holistisk og omfattende med mange procesinteraktioner

Open source og med et kcempestort netvoerk af forskere og brugere, som lgbende
tester og forbedrer modellen

Et of modellens hovedformdl er at simulere moengden og kvaliteten af overfladevand, og herudfra at
forudsige de miljgmaessige konsekvenser af cendringer i arealanvendelser, landbrugspraksis samt
effekter af klimaforandringer
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The combined effects of fertilizer reduction on high risk arcas and
w risk areas, investigated using the
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SWAT model for a Danish c:
Extended SWAT model for dissolved reactive phosphorus transport in

Blicher-Mathicsen and Deneis Trolle




Hvad er SWAT+

A
WateriTech

Soll & Water

SWA

| kystvandrdadsregi arbejdes der parallelt med
opscetninger af SWAT+ oplandsmodellen for:

Assessment Tool

« Vejle Fjord
 Kolding Fjord

« Holckenhavn Fjord
« Haderslev Fjord

« Roskilde Fjord
 Isefjord

LONGLINE

ENVIRONMENT

Modelling of Ringkebing Fjord to support
policy-makers for compliance with the EU
Water Framework Directive

DRAFT REPORT

DECEMBER 2023

Leonard Bernard-Jannin, Joao G. Ferreira, Joao Lencart & Silva,
Alhambra M. Cubillo, Gerhardus Diedricks

DATE: June 2024
FOR: NORDBALT-ECOSAFE

SWAT+ model protocol for Odense Fjord
Catchment, Denmark

DATE:
AUTHORS:

CITEAS:

024. SWAT+ model protocol for Odense Fiord
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Model-inputs

Arealanvendelse

« Baseret pd Basemap4 fra Aarhus Universitet
mMed supplerende informationer om arealer i
omdrift fra SEGES.

+ +/7000 marker i oplandet

+ SEGES er ved at udtroekke og definere:
. Lgndbrugprakss BASEMAP 04
« Rotationer B e sl e i

+ Afgrededatabase

AARHUS
/ NP aversy

58 KR RS 40 R

P ]
cr00001_rot 54 0

till 4 1 0.000 fallplow null 0.00000
plnt 4 2 0.000 barl null 0.00000
fert 4 15 0.000 elem n broadcast 10.00000
fert 5 1 0.000 elem n broadcast 118.49894
fert 5 15 0.000 elem n broadcast 34.71024
fert 5 15 0.000 org_n broadcast 20.40484
harv 8 10 0.000 barl grain 0.00000
kill 8 10 0.000 barl null 0.00000
skip a 0 0.000 null null 0.00000
till 4 1 0.000 fallplow null 0.00000
plnt 4 2 0.000 barl null 0.00000
fert 4 15 0.000 elem n broadcast 10.00000
fert 5 1 0.000 elem n broadcast 61.45882
fert 5 15 0.000 elem n broadcast 78.21989
fert 5 15 0.000 org_n broadcast 47.83751
harv 8 10 0.000 barl grain 0.00000
kill 8 10 0.000 barl null 0.00000
skip 0 0 0.000 null null 0.00000
till 4 1 0.000 fallplow null 0.00000
plnt 4 2 0.000 barl null 0.00000
fert 4 15 0.000 elem n broadcast 10.00000
fert 5 1 0.000 elem n broadcast 37.81885
fert 5 15 0.000 elem n broadcast 55.61875
fert 5 15 0.000 org_n broadcast 51.88006
harv 8 10 0.000 barl grain 0.00000
kill 8 10 0.000 barl null 0.00000
skip 0 0 0.000 null null 0.00000
till 4 1 0.000 fallplow null 0.00000
plnt 4 2 0.000 barl null 0.00000
fert 4 15 0.000 elem n broadcast 10.00000
fert 5 1 0.000 elem n broadcast 41.27637
fert 5 15 0.000 elem n broadcast 67.98206
fert 5 15 0.000 org_n broadcast 60.89132
harv 8 10 0.000 barl grain 0.00000
kill 8 10 0.000 barl null 0.00000
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Baseret pa “Tekstur2024” fra Aarhus Universitet
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Pedology

High-Resolution 3-D Mapping of
Soil Texture in Denmark

Soil texture which is spatially variabl ture, is an important soil physi-
cal property that governs most physical, chemical, biological, and hydrologi-
cal processes in soils. Detailed information on soil texture variability both in
vertical and lateral dimensions is crucial for proper crop and land manage-
ment and environmental studies, especially in Denmark where mechanized
agriculiure covers two thirds of the land area. We modeled the continuous
th function of texture distribution from 1958 Dan sm\ proiles o to
a 2.m depth) using equal-area quadratic s dlay, silt, fine
sand, and coarse sand content at six standard soil depths al GlobalsoilMap
project (0-5, 5-15, 15-30, 30-60, 60-100, and 100-200 cm) via regression
rules using the Cubist dafa mining tool. Seventeen environmental variables
were used as predictors and their stres rediction was also calculated.
v example, in the prediction of silt content at 0 to 5 cm depth, factors that
registered a higher level of importance included the soil map scored (90%),
landscape types (54%), and landuse (27%), while factors with lower scores
were direct insolation (17%) and slope aspect (14%). Model validation (20%
of the data selected randomly) showed a higher prediction performance in
the upper depth infervals but increasing prediction error in the lower depth
intervals (e.g., R% = 0.54, RMSE = 33.7 g kg™ for silt 05 cm and R? = 0.29,
RMSE = 38,8 g kg™! from 100-200 cm). Danish soils have a high sand content
(mean values for clay, silt, fine sand, and coarse sand content for 0- to 5-cm
depth were 79, B4, 324, and 316 g kg™, respectively). Northern parts of the
country have a higher content of fine sand compared to the rest of the study
arca, whercas in the western part of the country there was littlo clay but a
high coarse sand content at all soil depths. The castern and central parts of
the country are rich in clay, but due to leaching, surface soils are clay elu-
viated with subsequent accumulation at lower depths. We found equal-area
quadratic splines and regression rules to be promising tools for sail profile
harmonization and spatial prediction of fexture properties at national exten-
facross Denmark.

akaikeinf C I data; DEM, digiel clevation
madel; DSM, dwal il mapping; G, geographic informaton sysiem; lida, light
detection and ranging; LSP, land surface parameters; ME, mean ear; MFD, muliple-flow
diection; MRVBI, muki resoluticn index of valley botom flatncss ©, quantaive dita
RMSE, o0t mean square error; RN, relative nugget effect; SAGA, system for automat
geoscientiic analyses; SD, siandard deviation; TIN, wiangular frmegular nevwork; TWI,
topographic wetness index.

! I bl I resource, isa dy d complex bio-
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acts asa foundation for several environmental processes Soil terrurc, whichis
spasially variable in narure (Burrough, 1993),is ane of the most important physical
properties I, biological,

erties and processes in soils. Sparial variabiliy in texture contributes to variations
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Opdateret jordbundstypekort

R&dgivningsnotat fra DCA - Nationalt Center for Fedevarer og Jordbrug

Anders Bjern Meller, Mogens Humiekrog Greve og Amélie Beucher

Institut for Agroekologi
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DSOLMap, a novel high-resolution global digital soil property map for the &%

SWAT + model: Development and hydrological evaluation

Adrian Lopez-Ballesteros ', Anders Nielsen ", Gerardo Castellanos-Osorio *, Dennis Trolle

Javier Senent-Aparicio
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Danish Soil Map for SWAT+

WateriTech
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Horizon_1

(3B-07) Lerjord

(IB-06) Fin sandblandet lerjord
(IB-05) Grov sandblandet lerjord
(3B-03) Grov lerblandet sandjord
(IB-06) Fin sandblandet lerjord
(IB-05) Grov sandblandet lerjord
(IB-03) Grov lerblandet sandjord
(3B-03) Grov lerblandet sandjord
(IB-06) Fin sandblandet lerjord
blandet

Horizon_2

(3B-07) Lerjord

(3B-07) Lerjord

(IB-05) Grov sandblandet lerjord
(3B-03) Grov lerblandet sandjord
(IB-06) Fin sandblandet lerjord
(3B-07) Lerjord

(IB-03) Grov lerblandet sandjord
(3B-05) Grov sandblandet lerjord
(IB-06) Fin sandblandet lerjord
blandet

Horizon_3

(3B-07) Lerjord

(3JB-07) Lerjord

(JB-05) Grov sandblandet lerjord
(IB-03) Grov lerblandet sandjord
(3JB-07) Lerjord

(3B-07) Lerjord

(3B-05) Grov sandblandet lerjord
(3JB-05) Grov sandblandet lerjord
(3JB-06) Fin sandblandet lerjord
blandet

10x10m oplasning

Horizon_4

(3JB-07) Lerjord

(1JB-07) Lerjord

(JB-05) Grov sandblandet lerjord
(IJB-03) Grov lerblandet sandjord
(JB-07) Lerjord

(3JB-07) Lerjord

(3B-05) Grov sandblandet lerjord
(JB-05) Grov sandblandet lerjord
(JB-06) Fin sandblandet lerjord
blandet
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Ml vejraato

10XI0km oplasning

&) WateriTech

@ ® Danmarks /v

o ® Meteorologiske  AARHUS UNIVERSITY
Institut

B Nedobor

B temperatur

B Relativ fugtighed
B ina

W rostring

W Nedbor
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« Observationsdata er i process

VAND- OG STOFTRANSPORT 2023

NOVANA

Center for i . 629 2024

AARHUS
/ N UNIVERSITET

DCE- NATIONALT CENTER FORMILI® O ENERG}

Der eksisterer 6-8 stoftransportstationer i ODA data. Der er enkelte stationer med huller i tidsserie og ncermere udvcelgelse af stationsliste afventer.
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. Der er afholdt made vedr. Punktkilder (27/8)
. Der er fremsendt dataserier for nogle punktkilder

. Der er rekvireret data fra DCE/AU pd& punktkilder
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. Fortsat indhentning og formatering af data
. Modelopsaetning, kalibrering og validering

. Oplandsanalyse (ledes af SEGES)

. Forberedelse af scenarier (feks. punktkilder, véidomréader, arealomlcegning)
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