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Unlocking the potential 
of soil organic carbon 



Soil Organic Carbon: the hidden 
potential  

• In the last three years, 
the GSP has been 
actively working to 
incorporate SOC into 
the global agenda.  
 

• In this sense, a series 
of activities have been 
developed to 
contribute to the know 
how to measure, 
monitor, manage, 
maintain and/or 
increase SOC stocks in 
a changing world. 



Implementation of 

the 

recommendations 

from the GSOC17   

Preventing further SOC 
losses and, where 
feasible, providing 

incentives to increase 
SOC stocks 



 
SOC represents the largest C pool 

contained in terrestrial ecosystems  
 

 Principal global carbon pools 



SOM dynamics in Heilongjiang Province 

Morrow Plots, Illinois 
Clearing Prairies (natural grassland) for agriculture 

Gollany et al, 2011  

Ren et al, 2018  

long-term rotations experiment in 
Uruguay by the Century model  

Climate change 

• Carbon emissions from LULCC represent the second largest 
anthropogenic source of carbon into the atmosphere. 

• This emissions are the most uncertain component of the global carbon 
cycle.  

Loss of SOC is 
the second 

biggest threat to 
soil functions 



Mulching Cover cropping 

Integrated Nutrient 

Management 

Rhizobium 

Complex farming 

systems 

No-till 

Sustainable soil managementcan increase SOC stocks 
on agricultural lands  

Lal, 2017 



 
Several publications about SOC sequestration 

 



Global Soil Organic Carbon Stocks on Croplands 

 
Available maps about SOC sequestration 

 

Fleskens et al, 2017 

Zomer et al, 2017 



Global SOC sequestration 
potential  

 
Available maps about SOC sequestration 

 

Total biophysical mitigation potentials (all practices, all GHGs: Mt 
CO2-eq. yrK1) for each region by 2030, showing mean estimates (B1 
scenario shown though the pattern is similar for all SRES scenarios). 

Global soil organic carbon restoration potential 

Smith et al, 2008 

Lal, 2004 



 
Several initiatives about C and SOC 

sequestration 
 



Estimates of global SOC stocks from the literature through 
time 

Median across all estimates 1460.5 Pg C  

Range 504–3000 Pg C 

n = 27 studies 



GSOCmap: the most recent global estimate 
of global SOC stocks in the top 30 cm  

Ground Data 

Measurements 

~1 Million 

 

Global SOC 

Stock  

~680 Pg   

Triggered further actions: Global Soil 
SOC Sequestration Assessment 



Why should we continue with this topic? 

• There are high expectations on the world's soils to 
contribute to  climate change mitigation and adaptation. 

• The United Nations Statistics Division (UNSD), defined 
the bellow and aboveground SOC stocks as a universal 
sub-indicator (15.3.1) to asses land degradation. 

• Need to contribute to enhancement of soil productivity 
and food security. 

• There is a request from member countries to generate 
updated information about the global potential of SOC 
sequestration. GSOC17, 6th GSP Plenary Assembly/26th 

COAG session.  
• Empower countries to know and generate their own 

information about their SOC sequestration potential. 



Why should we continue with this topic? 

• We approximately know the current SOC stocks 
GSOCmap and is guiding policies (i.e. Black soils). 
 

• We still do not know where there is potential for 
sequestering SOC so that policies and actions by 
countries are implemented. 



Global assessment of soil organic 
carbon sequestration potential 

(GSOCseq) 



Global assessment of GSOCseq 

 

Objective  

• Preparation of the GSOCseq map following a 
country-driven approach including country 
capacity development.  



Added value  
• Country driven approach (bottom-up). 

• Information will be  generated by national experts. 

• Information will be generated by the countries and for the 
countries. 

• Empowerment of the countries. 

• Capacity development at national and regional level trough SOC 
modeling and mapping workshops.  

• Estimation of attainable SOC stocks for each context and 
country. 

 

 

Global assessment of GSOCseq 



Phases Activities  Outputs 

Phase 1  
Preparation of 
technical 
specifications to 
develop the GSOCseq 

1. Preparation of concept note and 

technical specifications (ITPS, 

INSII)  

2. Call for preparation of the map to 
focal points 

Technical 
specifications  

Phase 2  
Capacity 
development in SOC 
modelling and 
mapping 
 

1. Preparation of a handbook 

2. Tailored capacity development in 

SOC modelling and mapping  

3. Preparation and provision of 

global datasets: official exchange 

of edaphic-climatic data between 

GSP-Secretariat and member 

countries.  

Handbook of SOC 
sequestration 
potential 
mapping 
 
Capacity building 
in SOC modelling 
at national and 
regional levels 

Phase 3 
Update existing 
information on global 
SOC sequestration 
potential 
 

1. Preparation of national SOC 
sequestration potential maps by 
member countries 

2. Delivery of national SOC 
sequestration potential maps. 

3. Quality assessment 
4. Harmonization and compilation 

of GSOCseq. 
5. Final review by ITPS, IPCC and SPI-

UNCCD. 
6. Launch during WSD19    

National SOC 
sequestration 
potential maps 
available.  
  
Global soil 
organic carbon 
sequestration 
potential map 
launched. 
 

 



Soil Carbon Gaps conceptual 
framework 

• Estimating the gaps and rates of carbon sequestration in the 
different regions and countries will allow to identify conditions 
with faster rates and greater potential to accumulate SOC, and to 
establish priorities for research, policies and management 
decisions. 



Technical manual on SOC 
management at the regional and 

sub-regional scale 





Technical manual on SOC management at the 
regional and sub-regional scale 

 
• This WG represented a response to the urgent need to 

identify and compile management practices and LUS 
that promote the preservation and/or enhancement of 
SOC stocks. 
 

“Promote sustainable management of soil resources for 
soil protection, conservation and sustainable 

productivity” 



Recommended 
management practices and 
actions for preservation 
and/or enhancement of 
SOC 

1. Unmanaged and Protected Lands 
(including virgin forests, rangelands, 
grassland, shrublands,  

2. Forestry (managed/silviculture). 
3. Forestry with agricultural or livestock 

activities: agroforestry, silvopastoral 
systems. 

4. Grassland, shrublands, and bare and 
sparse areas with low, moderate, and high 
livestock density. 

5. Rainfed agriculture - subsistence and 
familiar. 

6. Rainfed agriculture – commercial. 
7. Irrigated agriculture. 
8. Rainfed or irrigated agriculture with 

livestock. 
9. Urban areas. 
10. Wetlands with agricultural activities. 

Structure of the technical manual on SOC management 



• Description of the practice: Region and/or country where the practice can 
be applied, measurements and evidence-based results with the adequate 
statistical accuracy (include data from meta-analysis). 

• Context: Local environmental, socio-economic, cultural and institutional 
contexts.  

• Trade-offs: Possible synergies and co-benefits or conflicts with other 
practices. 

• Potential barriers to adoption: Considerations for adoption within the 
cultural and socio-economic context. Possible side effects that could 
negatively affect the climate change mitigation potential of the practice. 

• Benefits and management recommendations: Soil processes that enable 
SOC preservation and/or increase, case studies and success stories of 
effective practice adoption and achieved SOC/SOM 
preservation/increase. 

• Potential of C sequestration: For the recommended management 
practices, including the possible trade-offs of SOC sequestration efforts 
when assessing the full GHG balance. 

Structure of the technical manual on SOC management 



 
Special chapter on carbon-rich soils  

 



TIMELINE  

• Submission of chapters – by 30 November 2018 
• Editing to harmonize chapters (ITPS/GSP Secretariat, feedback 

process with lead authors) - by 30 December 2018. 
• Review by ITPS/UNCCD-SPI/IPCC/CIRCASA/4per1000 – by 31 

January 2019. 
• Preparation of final version – by 30 March 2018. 
• Final review and clearance by ITPS – by 30 April 2018 
• Layout and printing – by 30 May 2019. 
• Launch of the Technical Manual on Soil Organic Carbon 

management at the regional and sub-regional scale during the 
seventh Plenary Assembly of the Global Soil Partnership – from 
5 to 7 June 2019. 



Interpretation of GSOCmap for policy 
makers 



Interpretation of GSOCmap for policy makers 



 

Interpretation of GSOCmap for policy makers 



Guidelines for measuring, mapping, 
monitoring and reporting on SOC 

Stocks and stock changes  
 



135 experts from 
all GSP Regions 
responded to the 
Call  

Guidelines for measuring, mapping, monitoring 
and reporting on SOC Stocks and stock changes  

 



Challenges  
• Budget. 

• Global approach. 

Contributions  
• Reduction of global SOC data uncertainty.  

• Capacity building at the national and regional level.  

• Generation of long-term global data sets.   

• Development of National and Global Soil Information System (GloSIS), and 
SoilSTAT.   

• Adaptation of general knowledge to local conditions.  

• Strengthen public policies related to sustainable management of SOC and its 
relationship with degradation, food security and climate change mitigation and 
adaptation.  

• Make sustainable soil and land management decisions based on scientific 
evidence. 

 

 



 
 

Thank you for your attention 
 

Happy World Soil Day! 
 

#WorldSoilDay #StopSoilPollution 

https://twitter.com/search?f=tweets&q=#WorldSoilDay OR #soils&src=typd

