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Fact box of Denmark:

Total area: 42934km?

Total length of coastline: 7314km
Highest point: 170.086m

Biggest lake: Arresg (39.5km?)
Longest river: Gudena (176km)
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B Watershed delineation

Administrative nation-wide delineation.

Approx 3350 subbasins with an average
size of 15 km?.

Adopted to monitoring gauges.
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B Watershed delineation

| In-depth GIS processing to prepare
subbasin and river shapes to be utilized
as “burn-in" in SWAT+:

Geometry issues
+  Segment validation
Conceptual clean-up
Disconnected regions
One river per sub basin
Directional sorting

Development of algorithm to position
outlets at each sub basin and at the
perimeter of the fjords

Splitting of “too large” sub basins while
keeping track of the original.

Implementation of lakes




Model setups and parametrization ) waterech

B Land use

+ Based on the nation-wide processing by Aarhus University called
"Basemap” supplemented with information by SEGES about
agricultural fields

« 10xI0mM raster resolution.

« +/000 agricultural fields have
been explicitly embedded into the
land use map for this particular
watershed.

« Each field is an explicit HRU in the
model setup to allow individual
agricultural practices.

BASEMAP 04

Documentation of the data and method for the elaboration
of a land use and land cover map for Denmark

DCE - Danish Ce i No.252 2022

AARHUS
/ N universiTY

DICE - D20SH CENTRE FOR ENVIRONHENT AND ENERGY.
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Soil map and soil database

Based on a Danish soil map by Aarhus University

Soil parametrization is based on the approach by Lopez

10x10mM raster resolution.
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High-Resolution 3-D Mapping of
Soil Texture in Denmark

Soil texture which is spatially variable in nature, is an important soil physi-
calpropeny that goves most physicl, chemical iological, <nd yrlog-
al p sail texture variability both in
verical and lateral dimensions s enacal for proper crop and land manago:
ment and environmental studies, especially in Denmark where mechanized
agriculture covers two thirds of the land area. We modeled the continuous

pth function of texture distribution from 1958 Danish soil profiles (up to
2 2-m depth) using equal-area quadratic splines and predicted clay, si
sand, and coarse sand content al six standard soil depths of GlobalSoilMap

culated.
Fal example, in the prediction of silt content at 0 m 5cm demh, imws that
registered a higher level of importance included the soil map scored (90°%),
landscape types (54%), and landuse (27%), while factors with lower scores
worodirct insolation (17%) and sopo spect (14%). Model validtion 20%
of the data selected randomly) showed a ediction performance in
the upper depth intenvals but increasing pv ction error in the lower depth
intervals (e.g., R? = 0.54, RMSE = 3.7 g kg™ for silt 0-5 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, sil, fine sand, and coarse sand content for - 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 1o the rest of the study
arca, whereas in the western part of the country there was litlle clay but a
high coarse sand content at all soil depths. The eastern and central parts of
the country are cich i cay bt due (o leaching surface s are cly cu-
viated with subsequent accumu i fower depths. We found oqual-area
quadratc splns and regression el e pronsing lools for soi profile
harmonization and spati ion of texture properties at national exten-
tacross Denmark.

C, akaike I data; DEM, digital clevation
model; Dsw, digial soil mapping: G, gcagrzuh: information system; lidar, light
detction s anging 157 1 sface paremete; ME, meen s MFD, il
direcion; MRVB, muli-resoluion index of valley botom fliness; ©, quaniative data
RMSE, root mean square error; RNE, relative nugget effect; SAGA, system for automaled
goscentic analyses, S sandard deviaion; TN, siangular gl networ, W,
fopographic wetness index

L I bl I esource,isa dy d complex bio-
Smmuuyaung,na( oford, 2004), alli h,and

acts as a foundation for several environmental processes. Soil texture, whichis

spasially variable in narure (Barrough. 1993).is anc of the most important physical
propertics hysical, chemical. biolagical
erties and processes in soils. Spaial variability i texture contributes to variations
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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
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ABSTRACT

1. tntroduction

czential for

Hydrological modelling iz
o i i v . it

weates rezources in quancty and qualicy

Thic reseasch paper add

resolutions, addiog .m..\r.m unertainty 0 bplslogal modls devpe calbsson clre. o sl
= i sroper

(DGOLMap), was study. The DSOLMap hat a e patial
glokal 208 maps and a more detailed soil profie divided into ix soil herisoes. This ne
digital ool property map was tailored to the GWAT + model format. SWAT + e the late
S s Water Assesement Tool (SWAT), ane of the most consprehensive hydeological models, and it wadely used
wockieade. A bydrological evalustion was conducted with the DSOLMap am s ressltz were compared to two
other siobal s0il databaces using the SWAT + model i a basia located in the nocth of Spain. The findings shovwed
that

cedures. The DSOLMap repeesents a slobal step forward in hydrological modelling, notably for regions with
scasce or umavailable sod infocmation. This new digital soil property map cxn help decision-makers addrese
clotal challenges related 1o weater resourees and envireamental oes through hdrological medelling

spacial resclucions chat coukl nevease model uncesainis
). With the recent expansion of satellite-based remote

the bydro- topography ariables

the mteractions becween  have mmproved consderably in ok impora sl gl picsrany
gy and the water cycle and the impacts of ac

ities on  Neverthelezz, mox -

). Hydrological  from remote sensing data pob s be rumml mhe(pvhnn' potnt

¢
models can aleo play a fundamental ole in watershed management by data measurements o by using predictive mappiag approaches (

erucial science-based insights (Lope

¢ policymakers in handling environmental issues by providing ). Soil point data observations are becoming increasingly

). Hydro-  available through various national and International providers (

logieal modelling typically Do several Inputs, such as  chmam

topography. land use, and soil input ). allowing for the generation of new global soil databases at fines
G can be obtained from Joca o nms datases, Jtptndmfoﬂ their  spatial resolutions. However, these soll dacasess are usually found
availabilicy for scartered among differenc ocganisations worldwide (

when local data are ot availsble, they often have relatively coarze 55). The format in which zoil data are customarily offered i also 3
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Bl Soil map and soil database

Danish Soil Map for SWAT+

WateriTech
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Other

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

10x1I0m oplesning

Horizon_4

(3JB-07) Lerjord
(1JB-07) Lerjord
(JB-05) Grov sandb
(IJB-03) Grov lerblar
(JB-07) Lerjord
(3JB-07) Lerjord
(3B-05) Grov sandb
(JB-05) Grov sandb
(JB-06) Fin sandbla
blandet

Importantly: For each
agricultural field the
dominating soil type was
identified and consequently
the soil map was tailored to
the perimeter of each land
use to avoid fields being
divided into multiple HRUS
during setup
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o ® Meteorologiske  AARHUS UNIVERSITY
Institut

.Wthher dOtG (i?;.o Danmarks /v

10x10km gridded data

[ Precipitation
B Temperature

[ Relative humidity
B wind

B Radiation
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B Monitoring stations

VAND- OG TOFTRANSPORT 2023

NOVANA

Videnskabeliq tapport fra DCE - Nationalt Center for Miljo og Energi . 629
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B Point sources

Waste water treatment plants, industry, aquaculture, storm water overflows, rural housing
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Bl Other relevant parametrizations

« Setups with dual aquifer

« Plant parameter adaptations to local conditions

+ Tile drainage of farm fields with less than 5% slope
+ Inclusion of atmospheric deposition

+ Application of a pre-defined flood plain areas

+ Insome cases input of groundwater from outside the topographical catchment

cr00001_rot 54 L]

« Agricultural rotations and schedules : -
plnt 4 2
fert 4 15
fert 5 1
fert 5 15
fert 5 15
harv 8 10
kill 8 10
skip 0 0
till 4 1
plnt 4 2
fert 4 15
fert 5 1
fert 5 15
fert 5 15
harv 8 10
kill 8 10
skip 0 0
till 4 1
plat 4 2
fert 4 15
fert 5 1
fert 5 15
fert -] 15
harv 8 10
kill 8 10
skip 0 0
till 4 1
plnt 4 2
fert 4 15
fert & 1
fert 5 15
fert 3 15
harv 8 10
kill 10




