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What are we offering?

UNIVERSIDAD CATOLICA
DE MURCIA

DSOLMap:

> New soil map for SWAT+.
» Global scale.
> Spatial resolution 250 m.

> 6 soil horizons (up to 2 m).

> For free.
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Digital Soil Open Land Map (DSOLMap) UCAM

Sanchez et al. (2009)

> Soil database
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Digital Soil Open Land Map (DSOLMap) UCAM

Ce ©
°. : o @
® A dataset is a collection of data => R

®e ... ® O '=> generally associated with a unique ages ”openLandMap
® 9 O work.

@ 09 www.openlandmap.org
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Y/ ,=> A database is an organized .=> P th
collection of data stored as pg On
multiple datasets.
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Digital Soil Open Land Map (DSOLMap) UCAM

Main features:

Global scale 250-m resolution 6 soil horizons
1H 0-50mm
2H 50 - 100 mm
~"_: | 3H 100 - 300 mm
4H 300 - 600 mm
5H 600 - 1000 mm
6H 1000 - 2000 mm

——
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DSOLMap flowchart UCAM

PYTHON SCRIPTING ENVIRONMEN

Development of a high-resolution global digital soil map for the SWAT+ model Production of spatial information (GIS layers) associated to DSOLMap
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Development a global soil database for the SWAT+ model

STEP 1

Extraction of

soil information
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.,OpenLandMap |=> An open-access web-GIS system for global environmental s ope"

layers created and hosted by the OpenGeoHub foundation. =
www.openlandmap.org www.opengeohub.org

Table 1. Main national and international soil point data sources.

Source Acronym Reference

US Government National NSCD https://ncsslabdatamart.sc.egov.usda.gov

Cooperative Soil

Characterization Database

Africa Soil Profiles Database AfSP https://www.isric.org/projects/africa-
soil-profiles-database-afsp

Land Use/Cover Area Frame LUCAS https://esdac.jrc.ec.europa.cu/resource-
Statistical Survey Soil database type/soil-point-data
Repositorio Brasileiro Livre para  FEBR https://www.pedometria.org/febr/

Dados Abertos do Solo

The Northern Circumpolar Soil NCSCD  https:/bolin.su.se/data/ncscd/
Carbon Database

World Soil Information Service WoSIS https://www.isric.org/explore/wosis
Soil Profile Database

> Global soil layers.

> 3D (longitude, latitude, depth) machine learning predictions.

> >350,000 soil observations.
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Production of spatial information (GIS layers) associated to DSOLMap
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Selection of the best soil mapping approach from a hydrological point of view

[ =
DSOLMap
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) . .Time scale
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| 2H o
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2 | 3H ) |} Anduna | Statistical :::;i':;
w ) - watershed - i ]
[y DSOLMap : : i i evaluation approach
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Atlantic Ocean N
A _% Table 2. Main characteristics of the Andufia watershed.
Anduna watershed
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Digital Soil Open Land Map (DSOLMap) UCAM

STEP 1: Development a global soil database for the SWAT+ model
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Digital Soil Open Land Map (DSOLMap) | ~ ucam

STEP 2: Production of spatial information (GIS layers) associated to DSOLMap
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Digital Soil Open Land Map (DSOLMap) UCAM

STEP 3: Selection of the best soil mapping approach from a hydrological point of view

SWAT I Table 4. Number of SMUs and statistical indices obtained in the Andufia watershed

Digital Soil o Daily Monthly
N

SOIL & WATER Property Map KGE NSE PBIAS R!  ED KGE NSE PBIAS R? ED
ASSESSMENT TOOL
(Before calibration) DSOLMap IH 2 857 054 001  -034 041  0.620 088 078  -093 08  0.160
bsoLmMap | DSOLMap2H 4 1166 054 001 037 041  0.620 087 078  -095 08  0.162
N 1H r

. Y DSOLMap3H 5 1335 053  -0.02 027 041  0.634 087 078  -086 081  0.159

DSOLMap

. 2H J DSOLMap4H 6 1414 053  -0.03 026 041  0.638 087 078  -085 081  0.159

DSOLMap

! 3H | DSOLMapSH 9 1484 052  -0.03 026 041  0.640 087 078  -085 081  0.159

Dsc:l:Map DSOLMap 6H 12 1535 052  -0.03 -026 041  0.640 087 078  -0.85 081  0.159
[ DsoLMap |

1 5H ) @

[ DsoLmap |

6H

DSOLMap
3H
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Digital Soil Op

Soil suplementary information
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How to download:



. -~
How to download: I YT e @ o — =
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WateriTech SERVICES. PROJECTS ~ RESOURCES

Data

www.wateritech.com At B . e s
Data resources

WAT: hydrological model requires four key data sovirces for its application (digital

of=the=art:m

S - I_ ap. soil map, land cover map and weathe: data), and the GOTM-WET lake
oiL maps bir model requires minimum two datz sources (hypsograph and weather
Local soil properties can greatly influence the hydrology of a watershed. Complex

hydrological models such as SWAT+ therefore also requires a large set of soil is page, you can learn how to acjuire data from free globally available

parameters to be able to simulate accurately the hydrology of a lich will allow you to set up x model from scratch, for any location in the

L g o soil types is often a cumbersome and difficult ave also produced a s«ries of video tutorials, available on our training page,

process that often requires application of a range of pedo-transfer functions. which onstrate howyou . ay process these global datasets by a series of GIS

can translate soil textural properties into the soil parameters needed by the model 3 ¥ o
(. clipping c'ata foryour area of interest), so that they can be applied in

While the SWAT* model comes with a global soil dataset. more detailed datasets are flzccet

available. which could improve the performance of the model We utilized the review JR——
of pedo-transfer functions by Abbaspour et al. 2019 (doi.org/10.1038/541597-019—

©0282-4). and derived all the required soil parameters in SWAT+ format using the

median output value for a range of different pedo-transfer functions available for a

given soil parameter. These unique datasets will provide you with a good basis for

your model application. no matter where you are in the world.

Openland Map is a global (except Antartica) soil map derived from machine learning
methods and hundreds of thousands soil profile observations. The raster resolution is
Openland 250m and the map includes six soil Layers. Soil properties nesded for the SWAT+ soil

database were derived by WateriTech in collaboration with UCAM using a wide range of

soil map pedotransfer functions.

The Digital Scil. Openland Map (DSOL Map) can be downloaded right here.

Soil Map (zipped raster. 725 MB)
Soil database (SWAT+ format. 0.2 MB)
Soil lookup table (SWAT+ format. 0.1 MB)  [Dewhiead

Soil taxonomy (Supplementary information. 0.1 MB)
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ARTICLE INFO ABSTRACGCT
Keywords ‘This research paper addresses the ongoing challenge of developing fine-resolution global digital soil property
SWAT+ model maps for modelling icati ical models are essential for understanding watershed

Digital soil property map
Soil database
High resolution

dynamics and the impact of human activities on water resources. Soil data, which plays a crucial role in the
hydrological cycle, is a requisite model input. Global digital soil property maps usually have coarse spatial
resolutions, adding considerable uncertainty to hydrological models despite calibration efforts. To address this
issue, anew global digital soil property map with 250 m spatial resolution, known as Digital Soil Open Land Map
(DSOLMap), was developed and evaluated in this study. The DSOLMap has a finer spatial resolution than existing
global soil maps and a more detailed soil profile divided into six soil horizons. This new high-resolution global
digital soil property map was tailored to the SWAT + model format. SWAT + is the latest released version of the
Soil and Water Assessment Tool (SWAT), one of the most comprehensive hydrological models, and is widely used
worldwide, A hydrological evaluation was conducted with the DSOLMap and its results were compared o wo
other global soil databases using the SWAT + model in a basin located in the north of Spain. The findings showed
that using more detailed, finer-resolution soil data, such as those that the DSOLMap offers, improved the hy-
drological performance of the SWAT + model on a daily scale before and after calibration and validation pro-
cedures. The DSOLMap represents a global step forward in hydrological modelling, notably for regions with
scarce or unavailable soil information. This new digital soil property map can help decision-makers address
global challenges related to water resources and environmental issues through hydrological modelling.
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Conclusions UCAM

A new global digital soil map with a spatial resolution of 250 m and a six-horizons soil profile is
provided for direct use with the SWAT+ model.

The DSOLMap represents a step forward in hydrological modelling worldwide, especially for
regions where soil information is scarce or limited.

The DSOLMap is available in open access to encourage hydrological modellers to further explore
its capabilities in depth.
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