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What are we offering?

 New soil map for SWAT+.

 Global scale.

 Spatial resolution 250 m.

 6 soil horizons (up to 2 m).

 For free.

 DSOLMap:
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Digital Soil Open Land Map (DSOLMap) 

INTRODUCTION METHODOLOGY RESULTS CONCLUSIONS

 Sanchez et al. (2009)

 Soil database

 GIS layer

Spatial database of soil 
properties
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 Dataset vs Database:

A database is an organized 
collection of data stored as 
multiple datasets.

A dataset is a collection of data 
generally associated with a unique 
work. www.openlandmap.org

www.python.org

Digital Soil Open Land Map (DSOLMap) 
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 Main features:

 Global scale  250-m resolution  6 soil horizons

Digital Soil Open Land Map (DSOLMap) 
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DSOLMap flowchart
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METHODOLOGY
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 Development a global soil database for the SWAT+ model

STEP 1

(Abbaspour et al., 2019)
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STEP 1

www.openlandmap.org

An open-access web-GIS system for global environmental 
layers created and hosted by the OpenGeoHub foundation. 

www.opengeohub.org

Source Acronym Reference 
US Government National 
Cooperative Soil 
Characterization Database 

NSCD https://ncsslabdatamart.sc.egov.usda.gov  

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

Land Use/Cover Area Frame 
Statistical Survey Soil database 

LUCAS  https://esdac.jrc.ec.europa.eu/resource-
type/soil-point-data  

Repositório Brasileiro Livre para 
Dados Abertos do Solo  

FEBR https://www.pedometria.org/febr/  

The Northern Circumpolar Soil 
Carbon Database  

NCSCD https://bolin.su.se/data/ncscd/  

World Soil Information Service 
Soil Profile Database 

WoSIS https://www.isric.org/explore/wosis  

  

 Global soil layers.

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

 >350,000 soil observations. 

Table 1. Main national and international soil point data sources.
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 Production of spatial information (GIS layers)  associated to DSOLMap

STEP 2
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 Selection of the best soil mapping approach from a hydrological point of view

STEP 3
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 Study area

STEP 3

Anduña watershed

Area 47 km2

Climate Oceanic

Precipitation 1,740 mm/year

Altitude 1,129 m.a.s.l

Land cover ~80% forest

Table 2. Main characteristics of the Anduña watershed.

Anduña watershed
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 Hydrological evaluation and comparison of DSOLMap with other global soil maps

STEP 4



RESULTS
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Digital Soil Open Land Map (DSOLMap) 

Parameter Description Units 

NLY Number of soil horizons within soil profile - 

ZMX Maximum rooting depth of soil profile mm 

Z1 Depth from surface to bottom of soil horizon mm 

BD1 Soil bulk density g/cm3 

AWC1 Available water capacity mm/mm 

K1 Saturated hydraulic conductivity mm/hr 

CBN1 Organic carbon content % of soil weight 

CLAY1 Clay fraction % of soil weight 

SILT1 Silt fraction % of soil weight 

SAND1 Sand fraction % of soil weight 

ROCK1 Coarse fragment content % of total weight 

ALB Moist soil albedo of topsoil horizon - 

USLE_K Soil erodibility factor of topsoil horizon cm/day 
  1Values per soil horizon

Table 3. SWAT+ required soil properties

 STEP 1: Development a global soil database for the SWAT+ model

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

DSOLMap lookup table

DSOLMap raster layer
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Digital Soil Open Land Map (DSOLMap) 
 STEP 3: Selection of the best soil mapping approach from a hydrological point of view

Table 4. Number of SMUs and statistical indices obtained in the Anduña watershed

Digital Soil 
Property Map

SMU HRUs
Daily Monthly

KGE NSE PBIAS R2 ED KGE NSE PBIAS R2 ED

DSOLMap 1H 2 857 0.54 0.01 -0.34 0.41 0.620 0.88 0.78 -0.93 0.8 0.160

DSOLMap 2H 4 1166 0.54 0.01 -0.37 0.41 0.620 0.87 0.78 -0.95 0.8 0.162

DSOLMap 3H 5 1335 0.53 -0.02 -0.27 0.41 0.634 0.87 0.78 -0.86 0.81 0.159

DSOLMap 4H 6 1414 0.53 -0.03 -0.26 0.41 0.638 0.87 0.78 -0.85 0.81 0.159

DSOLMap 5H 9 1484 0.52 -0.03 -0.26 0.41 0.640 0.87 0.78 -0.85 0.81 0.159

DSOLMap 6H 12 1535 0.52 -0.03 -0.26 0.41 0.640 0.87 0.78 -0.85 0.81 0.159

(Before calibration)
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Digital Soil Open Land Map (DSOLMap) 

USDA texture
classes

USDA soil
taxonomy

Soil suplementary information

DSOLMap 



How to download:
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Digital Soil Open Land Map (DSOLMap) 
 How to download:

www.wateritech.com



How to cite:



24
INTRODUCTION METHODOLOGY RESULTS CONCLUSIONS

Digital Soil Open Land Map (DSOLMap) 
 How to cite:

López-Ballesteros, A.; Nielsen, A.; Castellanos-Osorio, G.; Trolle, D.; Senent-Aparicio, J. (2023). DSOLMap, a novel 
high-resolution global digital soil property map for the SWAT + model: Development and hydrological evaluation. 

Catena, 231, 107339. 
https://doi.org/10.1016/j.catena.2023.107339

https://doi.org/10.1016/j.catena.2023.107339


CONCLUSIONS
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Conclusions

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

 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 is available in open access to encourage hydrological modellers to further explore 
its capabilities in depth.
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“Strive not to be successful, but rather to be useful” 
Albert Einstein (1879 - 1955) 
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