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GSP?

The Global Soil Partnership was established in 
December 2012 as a mechanism to develop a 
strong interactive partnership and enhanced 
collaboration and synergy of efforts between all 
stakeholders. From land users through to policy 
makers, one of the key objectives of the GSP is 
to improve the governance and promote 
sustainable management of soils. 



Background - GSP

The Global Soil Partnership (GSP) cooperates very closely 
with various global mechanisms which address soil issues 
and which require improved information collection and 
sharing about the status of soils. 

This cooperation is important because FAO member 
countries are involved in various global activities through 
monitoring and reporting on natural resources, including soils. 
FAO is working to align these activities to improve 
knowledge and information exchange about soils. 



Background - GSP

Since its creation, the GSP has become an 
important partnership where global soil issues are 
discussed and addressed by multiple stakeholders. 
Key outputs demonstrate that the partnership was 
needed to fill an existing gap in the promotion of 
sustainable soil management. 

Among those outputs are the:



Establishment of the Intergovernmental Technical Panel 
on Soils

Submission of the proposal for the International Year of 
Soils 2015

Production of the Status of the World’s Soil Resources 
report

Establishment of Regional Soil Partnerships

Development of capacities in developing countries on 
digital soil mapping

Establishment of national soil information systems

what have been done?



Intergovernmental Technical Panel on Soils
The Intergovernmental Technical Panel on Soils 
(ITPS) was established at the first Plenary Assembly 
of the Global Soil Partnership held at FAO 
Headquarters on 11 and 12 of June, 2013.

The ITPS is composed of 27 soil experts 
representing all the regions of the world. The main 
function of the ITPS is to provide scientific and 
technical advice and guidance on global soil issues 
to the Global Soil Partnership 



Status of the World’s Soil Resources report

The SWSR is a reference document on the 
status of global soil resources that 
provides regional assessments of soils. 
The information is based on 
peer-reviewed scientific literature, 
complemented with expert knowledge and 
project outputs. 



Status of the World’s Soil Resources report



GSP – Regional Partnerships
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Regional Soil Partnerships were 
established in order to facilitate regional 
actions and to ensure that the 
partnership process becomes country 
driven. 



GSP – Regional Partnerships
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Regional Soil Partnerships build on 
existing regional networks or collaborative 
processes and provide guidance on regional 
goals, their required implementation 
mechanisms and should regularly review 
progress in reaching common objectives 
and targets.
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International Year of 
Soils 2015

Submission of the proposal for the International 
Year of Soils 2015

The Food and Agriculture Organization of the 
United Nations has been nominated to implement 
the IYS 2015, within the framework of the Global 
Soil Partnership and in collaboration with 
Governments and the secretariat of the United 
Nations Convention to Combat Desertification.

http://www.fao.org/global-soil-partnership/wsd2016/background/en/



GSOC’17
Global Symposium on Soil Organic Carbon
Over 450 participants among which 
scientists and practitioners working in 
related fields, from 111 countries and all 
geographical regions gathered together for 
the Global Symposium on Soil Organic 
Carbon, held from 21 to 23 March 2017 at 
FAO HQ, Rome.

http://www.fao.org/about/meetings/
soil-organic-carbon-symposium/en/



Establishment of the Intergovernmental Technical 
Panel on Soils

Submission of the proposal for a UN World Soil Day (5 
December) and the International Year of Soils 2015

Production of the Status of the World’s Soil Resources 
report

Establishment of Regional Soil Partnerships

Development of capacities in developing countries 
on digital soil mapping

Establishment of national soil information systems

what have been done?



Pillar 4

Capacity development programme 
on soil information is one of the 
main activities of PILLAR 4.



1- Soil management
2- Awareness raising
3- Research
4- Information and data
5- Harmonisation

GSP Pillars
The mandate of the GSP is to 
improve governance of the limited 
soil resources of the planet in order 
to guarantee agriculturally 
productive soils for a food secure 
world,

In order to achieve its mandate, the 
GSP addresses five pillars of action 
to be 



Pillar 4

Aims to enhance the quantity and 
quality of soil data and information: 
data collection (generation), 
analysis, validation, reporting, 
monitoring and integration with 
other disciplines



GSP - Capacity Development

The aim of this capacity development 
programme is to introduce recent concepts 
and techniques of DSM to soil 
scientists/staff who work at national soil 
science institutes in soil mapping related 
activities. This should reflect on developing 
and updating national and regional soil 
information.



Background - GSOCMap

The GSP is currently tasked to provide support 
on soil carbon issues. FAO and the GSP 
Secretariat were approached by the United 
Nations Convention to Combat Desertification 
(UNCCD) Secretariat to share information 
about the GSP and the possible pathways to 
contribute to improving soil carbon 
information and data.



During the 5th Session of the GSP’s 
Intergovernmental Technical Panel on Soils (ITPS) 
held in March 2016, collaboration between ITPS, 
the Science Policy Interface (SPI) of the UNCCD, 
the Intergovernmental Platform on Biodiversity and 
Ecosystem Services (IPBES), and the 
Intergovernmental Panel on Climate Change 
(IPCC) was discussed. 

GSP/ITPS were requested to conduct a global 
SOC assessment based on country-level 
spatial soil data sets, combined to a new 
global SOC map (GSOCMap). 

Background - GSOCMap



• Request from the UNCCD to ITPS to prepare a Global Soil 
Organic Carbon map as a contribution to the SDG process 
(indicator 15.3.1).

• Part of the ongoing activities to establish the Global Soil 
Information System under the Pillar 4.

• Need to empower member countries to develop their own 
national soil information using state of the art 
techniques/methods.

• Crucial need to make SOC baseline available considering the 
dynamic nature of soils.

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Background - GSOCMap
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.. training/capacity development 



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Köchy, 2015



According to the data recorded in the HWSD the total SOC stock were computed 
separately for the topsoil layer (0 - 30cm) and the subsoil layers (30 - 100cm). Where 
the soil depth was less than 100cm stocks were computed to that depth. The SOC 
stocks thus computed for the two layers were then combined to provide an estimate of 
SOC stock in t ha-1 to a nominal depth of 1m

R. Hiederer, M. Köchy 2012



UNEP-WCMC updated Global Carbon Map
The updated global carbon map improves upon the rather coarse data on soil carbon (IGBP-DIS 2000) that were 
used in UNEP’s Carbon and biodiversity: a demonstration atlas (Kapos et al. 2008). A global map of estimated 
soil carbon stocks to 1m depth was generated based on the soil organic carbon and bulk density values 
included in the HWSD (FAO/IIASA/ISRIC/ISS-CAS/JRC 2009). The data in the HWSD were adjusted and 
missing data filled in where possible. It therefore provides a better tool for visualising the distribution of carbon 
stocks, which are dominated by soil stocks in some parts of the world such as boreal peatlands and tropical 
swamps.

Scharlemann, J.P.W., R. Hiederer, V. Kapos and C. Ravilious (2011) UN Environment World Conservation Monitoring Centre 
Updated Global Carbon Map.





A system for automated soil mapping based on global 
compilation of soil profile data and publicly available 
remote sensing data.
SoilGrids is a system for automated soil mapping based 
on state-of-the-art spatial predictions methods. SoilGrids 
predictions are based on globally fitted models using soil 
profile and environmental covariate data. Currently, 
SoilGrids.org serves a collection of updatable soil property 
and class maps of the world at 1 km / 250 m spatial 
resolutions produced using automated soil mapping 
based on machine learning algorithms. 







SoilGrids data (GeoTiffs) can be obtained either via the 
web-mapping interface at www.soilgrids.org, via FTP. 
To download the complete global maps please use the 
FTP service:

ftp.soilgrids.org - FTP Service (Global GeoTiffs)
 

SoilGrids.org — Web Service (GeoTiff Tiles)

ftp://ftp.soilgrids.org/
ftp://ftp.soilgrids.org/
https://soilgrids.org/
https://soilgrids.org/
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NATIONAL EFFORTS

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Many recent national and regional SOC maps were developed; (at least  70 
publications from 50 countries), with improved national data bases and upscaling 
models       

Poland 50,000 samples    

Slovakia 16,636 soil profiles

Denmark 45,000 samples



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

● Precise and reliable global view on soil organic carbon (SOC) is 

needed under different UN conventions and related processes 

● Soil carbon is key indicator related to water and nutrient 

dynamics of soils, its decomposer activity, and the physical soil 

structure/stability.

● A combination of reliable national SOC estimates around the 

globe can provide a new baseline on the currently existing SOC 

density.



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

● Country-driven approach

● Generate SOC soil grids : use existing soil profile data and soil 

(polygon) maps, combined with digital soil mapping

● Build on UNFCCC/IPCC GHG definitions and reporting 

methods (see GSP-Guideline, 0-30 cm; (if possible subdivide 

depth classes; GlobalSoilMap.NET Specs: 0-5 cm, 5-15 cm, 

15-30 cm, 30-60 cm, 60-100 cm and 100-200 cm)

● Build on existing national capacities and extend these

● Develop first indicator for the Global Soil Information 

System (GSIS) - GSP demonstration project  



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Country-driven 

approach



GSOC Map:  National contact points and INSII 

 INSII: International Network of Soil Information 



GSOC Map: Capacity development

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands



BANGKOK 24-29 APRIL 2017



GSOCMap Specifications
• Guideline: detailed specifications

• 1 km grid (global raster)

• 0-30 cm, forest floor and peat <100

• Metadata (input data, upscaling)

• Spatial mapping: conventional 

upscaling and DSM

• Uncertainties (quantitative, 

qualitative)

• Cookbook: detailed methods and 

working steps, especially data 

preparation and DSM

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands



Two Key Documents

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands



SOC Mapping Cookbook

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

The cookbook provides generic 
methodologies and the technical steps 
to produce a SOC map. This includes 
step-by-step guidance for developing 1 
km grids for SOC stocks, as well as for 
the preparation of local soil data, the 
compilation and pre-processing of 
ancillary spatial data sets, upscaling 
methodologies, and uncertainty 
assessments. 
Guidance is mainly specific to soil 
carbon data, but also contains many 
generic sections on soil grid 
development due to its relevance for 
other soil properties.



SOC Mapping Cookbook

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

The main focus of the cookbook is on the upscaling of SOC 
stocks in the GSOCMap and as such it supplements the “GSP 
Guidelines for sharing national data/information to compile a 
Global Soil Organic Carbon (GSOC) map”. It provides technical 
guidelines to prepare and evaluate spatial soil data sets to:

− Determine SOC stocks from local samples to a target depth 
of 30 cm;
− Prepare spatial covariates for upscaling; and
− Select and apply the best suitable upscaling methodology.



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Download
http://www.fao.org/3/a-bs901e.pdf or 

https://goo.gl/hu3zWt 

http://www.fao.org/3/a-bs901e.pdf
https://goo.gl/hu3zWt
https://goo.gl/hu3zWt


Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Specifications
http://www.fao.org/3/a-bp164e.pdf



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

If there are countries with a complete lack of SOC 
measurements, a sampling campaign may be 
conducted in representative soil types under typical land 
use. Due to the limited time available to produce the 
global SOC map, however, this cannot be done in a 
sufficiently representative manner.

!



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Data sources for SOC mapping 



Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

Analytical methods to determine 
SOM and SOC

● Total soil carbon from dry combustion with higher 
temperatures (elementary analysis)

● Total soil organic matter (SOM) (dry combustion by Loss on 
Ignition)

● SOC from wet oxidation 





Calculation of SOC stocks for sampling locations 
and target soil depth 

The amount of fine earth is one of the basic parameters to estimate SOC stocks in the 
mineral soil as well as in peat layers. This amount depends on the volume of soil 
considered (depth x reference area), the bulk density (BD) of the soil, and the stone 
content. 



BD Estimation

The following approaches may be used to derive 
bulk density: 
a) BD could be measured after sampling (report if 
stones were present in top soil samples, and thus in 
the sampling cylinders, and whether these were 
considered or not) 



BD Estimation

b) Calculated using appropriate pedo-transfer 
functions (provide reference to specify which 
function or estimation method was used)



BD Estimation

c) Use of default values from literature (provide 
citation, level of disaggregation) 



Stoniness

Approaches to derive the stone content include: 
a) Direct measurement from soil samples (weight of 
stones in a sample of known volume; if used, 
provide method and thresholds for material sizes) 



Stoniness

Approaches to derive the stone content include: 
b) Estimated during field work (if the stone content 
has been estimated using %-classes, it would be 
important to share the class codes) 



Stoniness

c) Cited values from literature (e.g. typical values 
per soil type and depth (provide sources) 



Target Depth

The target depth is 30 cm. It represents the topsoil 
most susceptible to management effects. 
If data are available for soil horizons, or according 
to country-specific depth classes, additional 
calculations have to be made to refer values to a 
soil block of 0-30 cm



STOCK Calculations



Stock Calculations





Spatial dimension: upscaling approaches 

a) Basic methodologies There are many possible upscaling procedures. All 
procedures will be accepted for the global SOC map as long as the depth 
dimension (0-30 cm) and the minimum spatial dimension (grid/raster 1 km) is 
fulfilled. However, the preferred upscaling method is digital soil mapping (DSM). 
In contrast to conventional upscaling, DSM allows the quantification of 
uncertainties. In addition, DSM-based SOC maps would conform to Pillar 4 
specifications for soil grids (thus also GSM specifications). 



Upscaling Methods





Space-Time
Temporal dimension: use of existing legacy data, 
baselines, and future updating
The long-term objective of the Global Soil Partnership is to 
enable global soil monitoring, and ultimately to update the 
SWRS report. This objective is fully in line with the needs to 
update sink/source assessments under UNFCCC/IPCC and 
the monitoring of SDG indicators (which also includes SOC). 
Therefore, in the design of this new initiative for SOC 
mapping, the temporal dimension needs to be considered. 
The UNFCCC has established 1990 as the reference 
year/baseline.





Documentation

The source data used and the methodologies for 
SOC mapping should be well-documented. A 
template for documentation will be developed and 
provided separately through the GSP Portal. 
Specifications 1 to 5 above serve as orientation for 
the metadata documentation. 



Data security
A GSP-Data Policy (Intellectual Property Rights) is 
currently being prepared by the Pillar 4 Working 
Group to ensure that the GSP data sharing 
principles – as mentioned in the Pillar 4 Plan of 
Action and Implementation plan – are fully 
respected. All national data will remain under the 
ownership of the data providers and shared data 
will only be used for the global SOC map.



Data security

An agreed IP Policy was 
jointly prepared during the 
INSII workshops and will 
be submitted for final 
consideration at the 
5th GSP Plenary Assembly 
in June 2017.



Data Sharing Policy
• Data shared by countries will be collected by the 

GSP Secretariat.

• The GSP data policy will ensure that the national 

data policies are fully respected.

• Data can be shared using common GIS formats 

and metadata should be compiled in an excel file 

(template has been provided through the 

cookbook). 



Roadmap



GSOCMap is not just a map!

Training on Digital SOC Mapping, 6 – 23 June 2017 ISRIC - Wageningen, The Netherlands

It supports the development and 

empowerment of national capacities to 

build their National Soil Information 

Systems.



GSP Secretariat:  gsp-secretariat@fao.org   

Technical Support: Dr. Yusuf Yigini, Dr. Rainer Baritz 
GSP-GSOC-Map@fao.org 

mailto:gsp-secretariat@fao.org
mailto:GSP-GSOC-Map@fao.org
mailto:GSP-GSOC-Map@fao.org

