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What is SoilGrids

Global soil mapping

• Series of global grids with predictions
of soil types and properties

• seven standard depths

• High resolution: h 8 arcseconds

• 250 m at the Equator

• A product of Machine Learning

• Open Access and Open Source

• Increasingly used in global studies

• User support provided
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Brief history of SoilGrids

Evolution

• Soil properties predictions for Africa at 32 arcseconds resolution.

• Predictions for the World at 32 arcseconds resolution.

• Predictions for Africa at 8 arcseconds resolution.

• For the World at 8 arcseconds resolution.

• Increasing data volume and geographic coverage.

• Increasing computational demands.

• Constant methodological improvement.
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Which data are available

SoilGrids predicted variables

Site characteristics Physical prop. Chemical prop. Classi�cation

• Depth to bedrock
• Probability of R horizon
• Soil organic carbon stock

• Bulk density
• Clay content
• Coarse fragments
• Silt content
• Sand content

• Cation exchange capacity
• Organic carbon content
• pH (H20 & KCl)

• World Reference Base
• USDA Soil Taxonomy

I Seven standard depth levels for physical and chemical properties.
I More than 180 global rasters.
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The Mapping Process
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Soil Pro�le database

150 000 soil pro�les

800 000 standardised

observations & measurements
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Environmental Covariates

220 global grids
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Environmental Covariates

Multiple sources

• Long-term averaged monthly mean and stand. dev. of climatic variables (MODIS).

• DEM-derived surfaces: slope, pro�le curvature, valley bottom �atness, valley
depth, negative and positive topographic openness, etc.

• Long-term averaged monthly mean and standard deviation of the MODIS
Enhanced Vegetation Index (EVI).

• Lithologic units based on Global Lithological Map (GLiM).

• Landform classes based on the USGS Map of Global Ecological Land Units.

• Global water table depth.

• Land cover classes for 2014

• . . .
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Digital Soil Mapping work�ow

• 12 000 CPU-hours

• 256 GB of RAM (bare minimum)

• 2 TB of high-speed HDD

• 40 di�erent R packages

• over 20 other libraries/programmes

github.com/ISRICWorldSoil/SoilGrids250m

SoilGrids



In the Scienti�c press
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How to access SoilGrids
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soilgrids.org
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soilgrids.org
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soilgrids.org
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soilgrids.org
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data.isric.org - OGC web services
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ftp.soilgrids.org
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SoilInfo mobile phone app
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User support
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Applications
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AfSIS - mapping soil nutrients
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AfSIS - mapping soil nutrients
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Soil water holding capacity
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Soil water holding capacity
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MARSOP - rootable depth
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Soil Carbon modelling
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Soil Carbon debt
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Soil Carbon mapping
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Plant Science
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Hydrologic modelling
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SoilGrids in peer reviewed literature

Citations per area, by Web of Science

Research area N Research area N

Environmental Sciences Ecology 84 Remote Sensing 9
Agriculture 82 Biodiversity Conservation 8
Geology 46 Evolutionary Biology 8
Water Resources 30 Forestry 8
Science Technology Other Topics 29 Geography 7
Meteorology Atmospheric Sciences 21 Computer Science 6
Physical Geography 16 Marine Freshwater Biology 5
Plant Sciences 11
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What's ahead
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Future developments

Scienti�c

• Quantifying and mapping Uncertainties.

• Space-time mapping (organic carbon).

• Derived soil properties: support evaluation of soil functions.

• Cartographic projection: shift to equal-area.

• Develop covariates from the Sentinel programme.
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Future developments

Technical

• Modern Machine Learning engines:
• mlr (R);
• Dask-ML (Python);
• Julia.

• New �le service in development.

• Modernisation of the web site.

• Raster tilling with VRT.
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A collaborative e�ort

SoilGrids improves with Community contributions

• Feedback on predictions.

• Improving soil observations &
measurements:

• better quality;

• wider spatial coverage.

• Share your data:
https://www.isric.org/explore/share
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