
Hannes I. Reuter & Vincent van Engelen 

ISRIC World Soil Information
Beiträge zu e-SOTER

Symposium Bodeninformation 
- Grundlage für Bodenschutz, Wirtschaft und Forschung –

Dresden 12-13.10.2011



Symposium Bodeninformationen – Dresden - 12. / 13.10.2011

ISRIC objectivesISRIC objectives

1. collect, maintain and develop quality-assessed soil data

2. make soil data freely available, as ICSU WDS - Soils
3. maintain and develop a global collection of reference 

soil monoliths with samples
4. exhibit soil information in the World Soil Museum; 

education
5. use soil and auxiliary data for studies on global and 

topical issues (applied research)
6. inform global conventions, general public and decision 

makers with science-based soil information
7. strengthen collaboration with (inter)national institutions
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Decision makers and managers must 
have access to the information they 
need, when they need it, and in a 
format they can use

(Group on Earth Observations, 2010)
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Soil information by ISRIC: Soil information by ISRIC: OnOn--site  site  

An important aspect is our data 
rescue program, safeguarding older 
data sources which may be at risk of 
loss or deterioration, and digitizing 
these materials
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June 2011: Restructured websiteJune 2011: Restructured website

• Free access to a range of services/facilities:
• Data Download service
• Metadata service
• Map viewer  
• Web mapping service (WMS)
• Web processing service (WPS)
• World Soil Information Service
• World grids
• Global Soil Information Facility (GSIF)

• Several facilities are in the development stage

http://www.isric.org/data/data-and-applications
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Digital soil databasesDigital soil databases

Quality-assessed 
point data & 

area-class maps
(WISE, SOTER, HWSD)

http://www.isric.org/data/data-and-applications
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• Welche Bodeninformationen 
sind verfügbar ? 
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MetaData Service MetaData Service (operational)

http://www.isric.org/data/metadata-service
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•Wie visualisiere ich 
diese ? 
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OneSoil Map Viewer OneSoil Map Viewer (under development)

http://www.isric.org/data/web-map-service
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•Wie prozessiere ich 
diese ? 
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Web Processing Service Web Processing Service (production/development)

• Capability to compute soil functions or parameters of 
interest in the Soil Science domain

• Four different services are currently available:
a) Interpolation of quantitative soil profile properties using a spline 

function
b) extraction of:

- point information of soil information or auxiliary data sources for a 
given location on the planet
- soil information or auxiliary data sources for a given area on the earth 
specified by the corner coordinates

c) overlay of two raster data sources to provide statistical information for a 
predefined zone-grid (e.g. watershed, countries) for soil information or 
auxiliary data sources

• WPS delivers OGC conforming XML file(s)

http://www.isric.org/data/wprocessservice
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Web Processing Service Web Processing Service (production / development)

http://www.isric.org/data/wprocessservice
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Global Soil Information FacilityGlobal Soil Information Facility (under constr.)
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Slide Credit: Alex McBratney

Derived soil property mapsDerived soil property maps
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Derived areaDerived area--class mapsclass maps

http://www.iiasa.ac.at/Research/LUC/External-World-soil-
database/HTML/



General overview

e-SOTER
Regional pilot platform as EU contribution 
to a global Soil Observing System
FP7 project # 211758
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General overview

European Commission involved in initiatives which are developing
and improving the access of Europe to Earth observation 
capacities:

• Global Earth Observation System of Systems (GEOSS)
• Global Monitoring for Environment and Security (GMES)
• Infrastructure for SPatial InfoRmation in Europe (INSPIRE)

Specific research activities for GEOSS for environment and 
sustainable development with a soils link (GEOSS Work plan 2007-
2008):

• Supporting sustainable agriculture and combating desertification
• Supporting a global soils and terrain database at scale 1:1 M
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SOTER unit

SOTER units, their terrain components (tc), attributes, and location (Source: Van Engelen and Wen, 1995).
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e-SOTER Project

Components of a comprehensive 
Soil Observing System:

• data collection
• transformation
• data management 
• interpretations
• delivery
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Windows and pilots
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Status December 2010

Original SRTM
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Forest map 2000

Status December 2010
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No artefacts

Status December 2010
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Wetness index original SRTM

Status December 2010
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Wetness index SRTM no artefacts

Status December 2010
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Chemnitz pilot
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GA Rabat 10/2011

preliminary results of terrain classification
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e-SOTER outputs 

• knowledge, databases and algorithms
• thematic maps directly derived from the 

database
• e.g. pH map, soil map,

• thematic map based on interpretations 
of the database (applications)

• e.g. land evaluation, erosion risk map, or

• assessments in combination with other 
linked maps or databases

• e.g. land degradation assessment 
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Concluding remarksConcluding remarks
•Importance of soils and soil information is increasingly 
recognised in major global issues

•Increased demand for quality-assessed soil information by 
other scientific disciplines, policy and society

•Within the ICSU World Data System (WDS), ISRIC will 
continue to ensure the long-term stewardship and provision 
of quality-assessed data and data services to the 
international science community and policy community and 
other stakeholders

•e-SOTER provides knowledge, databases and algorithms for 
the European contribution to the completion of the World 
SOTER database



Think globally – Act locally
We can do this – through collaboration and 
sharing of information
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e-SOTER addresses four major barriers to a comprehensive soil 
observing system:

• Morphometric descriptions - enabling quantitative mapping 
of landforms as opposed to crude slope categories. This will 
build upon EU- initiated DEM landform classification 
procedures (Dobos et al. 2005);

• Soil parent material characterization and pattern recognition 
by remote sensing - enabling separation of soil processes 
within the landscape;

• Soil pattern recognition by remote sensing;
• Standardization of methods and measures of soil attributes 

to convert legacy data already held in the European 
Geographical Soil Database and various national databases 
to a common standard - so that they may be applied, e.g. in 
predictive and descriptive models of soil behavior.
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General overview
Two major research thrusts:

• Improvement of the current SOTER methodology at scale 1:1 
million by using moderate-resolution optical remote sensing 
systems to delineate geo-botanical units and to associate 
them statistically with existing parent material/geology and 
soil information 

• Advanced methodologies applied at scale 1:250 000 using 
geomorphic landscape analysis, geological re-classified 
remote sensing, and a remote sensing approach of soil
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Advances in:

Transformation
• e-SOTER will transform the pre-existing data and bring new 

information with remote sensing interpretation and DEM 
analysis to enhance all three components of the SOTER 
database: landform, parent material and soil information:  

• Landform: At the 1:1 million scale, landform units will be 
derived from analysis of the SRTM 90m DEM. The 
morphometric analysis will elaborate the SOTER landform 
definitions introduced by Dobos et al. (2005).
At the 1:250 000 scale, alternative methods to derive terrain 
parameters will be explored, in particular the comparative 
advantages of applying rule-based (MacMillan et al. 2000) and 
object-based segmentation techniques to the natural 
continuum (Köthe and Bock 2006); and fixed definitions as 
opposed to flexible definitions related to individual landscapes.
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Advances in:

Transformation (continued)
• Soil parent material: At the 1:1 million scale, delineation of 

parent material units will employ optical, medium-resolution 
satellite imagery, constrained by landform and anchored to 
available geological data. 
At the 1:250 000 scale, soil parent material will be 
determined from remote sensing data. 
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General overview
Advances in:

Transformation (continued)
• Soil characterization: At the 1:1 million scale, research will 

follow a pragmatic approach: 1) spatial patterns using 
available, optical medium-resolution satellite data, trained 
with existing soil mapping; 2) attribute data using the World 
Reference Base taxonomic units as carriers of information 
from documented to unknown sites, and harmonizing 
national datasets to create a common reference point.  
At the 1:250 000 scale, advanced remote sensing methods 
like airborne radiometrics and image spectrometry, airborne 
medium-resolution remote sensing, and low-resolution 
satellite data will be used to develop predictors for soil 
properties using two approaches: 1) classification and 
regression-tree analysis, and 2) evidential reasoning.
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Advances in:

Interpretations
• e-SOTER data will be used to run models that address 

threats defined in the EU Soil Thematic Strategy. Comparison 
will be made with runs made with the existing European Soil 
Database

Delivery
• The results of e-SOTER will be available through a web 

service of a data portal, providing the basis for a Global Soil 
Observatory. Linkage with the GEOSS architectural principles 
and interoperability arrangements will be sought
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WorldgridsWorldgrids (operational)

http://www.isric.org/data/worldgrids

http://www.isric.org/data/worldgrids
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WorldgridsWorldgrids (operational)

• Provides a repository of gridded predictors with global 
or at least partial global coverage

• As WDC for Soils, ISRIC facilitates the collation and 
use of multi-thematic gridded repositories of Digital 
Soil Mapping (DSM) covariates

• Contains over 100 grid maps at a 5.6 km resolution; 
1 km resolution maps are currently being added to 
the repository

• Functionalities include querying, extraction, and 
creating of an overlay of a user-specified zone grid 
and a defined covariate map

http://www.isric.org/data/worldgrids

http://www.isric.org/data/worldgrids
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World Soil Information Service World Soil Information Service (under review)

• All data managed or maintained by ISRIC will be 
made available online from one central database 
environment in one uniform format

• WoSIS will contain validated and authorized data 
with defined and registered accuracy and quality

• Spatially-enabled RDMS design is under external 
review (End of Sept. 2011)

• After adjustments, it will go into production and be 
accessible through different services (e.g., Data 
Entry, MetaDataService, WMS, WPS, …)

http://www.isric.org/data/wosis

http://www.isric.org/data/wosis
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World Soil Information Service World Soil Information Service (under review)

http://www.isric.org/data/wosis

http://www.isric.org/data/wosis
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General overview
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General overview
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