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Structure of presentation 

• Introductory lecture (~ 45 min): 

- Background 

- Soil organic matter and soil functions 

- Global distribution of soil organic carbon 

- Restoring SOM with improved management 

• Hands-on computer exercise (~ 45 min):  

- Simple Assessment CBP tools 

     
“Strictly speaking, any aspect of ‘soil C’ that could lead to a benefit of 
some sort for an individual or society should actually be considered 

as a ‘Soil Organic Matter’ benefit” 
 

(Feller et al. 2015, SCOPE Benefits of Soil Carbon) 

http://www.soilcarbon.org.uk/
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• Soils provide ecosystem services essential for human-well being 

• Within the next 2 decades the global demand for food is 
projected to increase by 50%, demand for water by 35-60%, and 
demand for energy by 45% (UNEP 2012) 

• Yet, the world’s soils are under increasing pressure 

 

Background  (1) 
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Background  (2) 

• Soil is a non-renewable natural resource on a human-life 
scale 

• Once degraded, soils lose their capacity to support 
ecosystem functions 

• Many of these functions are related to the beneficial 
properties of soil organic  

• Depleted SOM stocks can be restored to some degree 
through judicious Sustainable Land Management 
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Background  (3) 

 

• Managing soils to obtain multipe economic, societal and 
environmental benefits requires integrated policies and 
incentives aimed at maintaining and enhacing SOM 

• Different approaches and tools are required for reliable and 
verifiable estimates of changes in soil and biomass C at 
scales ranging from the individual plot to (supra) national 
level 
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SOIL ORGANIC MATTER AND SOIL 

FUNCTIONS 

Soil Carbon Benefits  
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Why study changes in SOM? 

• Traditional reasons 

- Soil processes 

- Focus on  agriculture, crop production (soil fertility) 

- Mainly plough layer  

- Field level, seasonal scale 

 
• New needs 

- Focus on environment and ecosystem services 

- Offsetting GHG emissions / Carbon trading 

- Soil profile to greater depth 

- Project-scale 

- Need to understand long-term trends 

- Inform the UN conventions etc. 



 
Benefits of Soil Carbon (GSOCmap training, 6-23 June 2017, Wageningen) 

 

Lal 2012 

Favourable properties of SOM 

Ecosystem services: 
“benefits people obtain 

from ecosystems” 
MEA (2005) 

Credit: NRCS 

http://www.globalsoilweek.org/wp-content/uploads/Markets-for-SOC_Lal.pdf
http://www.unep.org/maweb/documents/document.356.aspx.pdf
http://soils.usda.gov/sqi/concepts/soil_organic_matter/images/fig4.jpg
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SOM: a major determinant of the quantity 
and quality of many ecosystem services 

Ecosystem services:  
benefits people obtain  

from ecosystems 
(MEA 2005) 

Slide credit 

http://www.unep.org/maweb/documents/document.356.aspx.pdf
http://www.unep.org/maweb/documents/document.356.aspx.pdf
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjqgdu-_ofUAhWBzRQKHU9WDEgQjRwIBw&url=https://consult.southdowns.gov.uk/consult.ti/localplanpo/viewCompoundDoc?docid%3D6934964%26partId%3D6936340%26sessionid%3D%26voteid%3D&psig=AFQjCNG4kDt3qMVjhOyVOOu2RGjEYw3e_g&ust=1495696519697246http://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&sqi=2&ved=0CD8QFjAD&url=http://www.scopenvironment.org/Latest News/UYB_2012_CH_2-1.pdf&ei=JZl3UdP_IsqJ0AX76oGoBw&usg=AFQjCNE0QrGM66Mc-YGxaT4KMY-TOeZrKw&sig2=IBq495Dgw1QPbkE7yZ8Bwg&bvm=bv.45580626,d.d2k
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Comparing land use and trade-offs of 
ecosystem services  

Jonathan A. Foley et al. Science 2005;309:570-574 
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Ecosystems services and agriculture:  

trade offs and synergies 

Slide credit 

provisioniong  
services 

regulating services 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjAy8C5iYjUAhWB6xQKHffXCoUQjRwIBw&url=http://rstb.royalsocietypublishing.org/content/365/1554/2959&psig=AFQjCNH7lm9dyx7lvrIpSlEuB6bIFRFE2Q&ust=1495699578824268
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Ecosystem services have a clear connection 

with soil functions 
1) food and fibre (provisioning service) 

2) fresh water by its filtering action (provisioning and regulating 
service) 

3) biodiversity (supporting service)  

4) physical and cultural environment for human activities 
(cultural service) 

5) raw materials (provisioning service) 

6) pool for carbon (regulating service) 

7) archive expressing our geological 
and archeological heritage 
(cultural  service)  

Bouma et al. (2014) 

EU Soil Protection Strategy (2006) 
 

http://scholar.google.com/scholar?oi=bibs&hl=en&cluster=5810518903923624156&btnI=1
http://ec.europa.eu/environment/soil/three_en.htm
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Need to maintain or increase SOC content 

Maintaining SOC storage at an equilibrium or increasing SOC 
content towards the optimal level for the local environment can 

contribute to achieving the SDGs; also UNFCCC, UNCCD, 
and Paris Agreement  
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‘In the absence of policy interventions, it will be rational for individual farmers in tropical 
countries to manage their soil carbon at socially sub-optimal levels since soil carbon is part 

of the national and world natural capital’  

 
 

Izac 1997 

Principal benefits of SOM management at 

various spatial and temporal scales 

Van Noordwijk et al. (2015) 

http://www.sciencedirect.com/science/article/pii/S001670619700044X
http://blog.worldagroforestry.org/index.php/2013/03/27/1808/
http://blog.worldagroforestry.org/index.php/2013/03/27/1808/
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GLOBAL DISTRIBUTION OF SOC 

Soil Carbon Benefits 
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Definition of SOM and SOC 

• Soil organic matter: “the organic fraction of the soil exclusive of 
undecayed plant and animal residues”  (SSSA 1997) 

• Humus, is more commonly used when referring to the well-
decomposed organic materials (humic substances) 

SOM% = SOC% x 1.724% 
(Van Bemmelen factor; the actual range 

in nature is large, about 0.2-3.0) 

http://www.google.nl/url?sa=i&rct=j&q=beneficial+soil+organic+matter+properties&source=images&cd=&cad=rja&docid=M8qbd4CPbpNHoM&tbnid=cfMCmOKHtHkklM:&ved=0CAUQjRw&url=http://www.cmg.colostate.edu/gardennotes/212.html&ei=T9p4UY7RO4qo0wXlzYGwBA&bvm=bv.45645796,d.d2k&psig=AFQjCNEp20ZSR50hTCYeLP3Vm1X9llkXuA&ust=1366961102399806
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Total Soil C versus SOC  

• Total Soil C= Soil Organic Carbon + Soil Inorganic Carbon  
(TotC = SOC + SIC)  
 

• SIC is most common in soils of semiarid and arid regions (e.g., 
Calcisols; calcic and calcaric qualifiers in WRB) 
 

• Lab analyses: SOM generally includes only those organic 
materials that accompany soil particles < 2 mm sieve (Nelson 
and Sommers, 1982) ; many differences in analysis methods! 

 

 

http://www.isric.org/about-soils/world-soil-distribution/calcisols
http://web.cals.uidaho.edu/soilorders/files/2013/01/Hist_04b.jpg
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Carbon flow in agro-ecosystems 

http://ww.mri-jma.go.jp/Project 

http://www.mri-jma.go.jp/Project/1-21/1-21-1/carbon_land_e.gif
http://www.mri-jma.go.jp/Project/1-21/1-21-1/carbon_land_e.gif
http://www.mri-jma.go.jp/Project/1-21/1-21-1/carbon_land_e.gif
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Carbon stocks in biomass and soil 

Ruesch and Gibbs 2008 

http://www.grida.no/publications/rr/natural-fix/page/3724.aspx
http://cdiac.ornl.gov/epubs/ndp/global_carbon/carbon_documentation.html
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Carbon in natural ecosystems 

Grid Arendal 

Overall there is more C in soil than in biomass 

http://www.grida.no/publications/rr/natural-fix/page/3725.aspx
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Factors that regulate SOC stocks 

Davidson and Jannsens (2006)  
Drivers of change: Policy, Climate, Pollution, Land use 

http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
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* Mg C per ha to 1 m depth (Batjes 2016) 

Global distribution of SOC stocks 

SOC stock (Pg C) Source 

 
0-1 m  0-2m 

1395 - Post et al.(1982) 

1462-1548 2376-2456 Batjes (1996) 

1580 - Kasting (1998) 

1500 2456 Robert (2001) 

1417 - Hiederer and Köchy (2012) 

1455 1923* Wei et al. (2013; * to 2.3m) 

1408±154 2060±217 Batjes (2016) 

“Although the estimates for global SOC stocks tend to converge, the 
regional patterns can differ widely between maps” 
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How much C can a given soil type store? 

• Determined by many factors such as rainfall, temperature, 
vegetation/land use and soil type 

• Some of these factors are: 

- determined by the climate 

- fixed characteristics of the soil 

- influenced by management practices 

 

Soil forming factors:   
        s = f(cl, o, r, p, t, ...)  
 where:  

 s  - soil properties 
 cl - regional climate 
 o  - potential biota/man 
 r   - topography 
 p  - parent material 
 t   - time 

                                 (Jenny 1941) 

Source ?
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Potential for SOC sequestration varies 

with climate 

 

        Low 

   Medium 

   Medium 

Temperature 

M
o
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tu

re
 

Wet 

Dry 
Cool Hot 

       High 

‘Higher C-costs may be 
incurred in (degraded) areas 
where natural processes do 

not effectively  favour 
SOC sequestration’ 

* Large uncertainties remain 
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Jones et al. (2004) 

Soil mineralogy 
Soil drainage… 

Factors affecting soil organic matter 
 

http://eusoils.jrc.ec.europa.eu/esdb_archive/octop/octop_data.html
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• Large uncertainties are associated with estimates of mean SOC 
content of a soil taxonomic unit 

• Coefficients of variation often > 65% 

 

 

Batjes (1996) 

Mean SOC content by FAO soil unit 

http://dx.doi.org/10.1111/j.1365-2389.1996.tb01386.x
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Summarizing 

For given climate/soil stratum, the possible magnitude and 
rate of SOC sequestration depend on: 
 

• Reference and baseline level 

• Antecedent SOC pool (land use history) 
• Soil type: 
- depth of soil 
- clay content & mineralogy 
- internal drainage/aeration 
- soil nutrient status (N,P,K,...) 

• Land use management  
• Socio-economic conditions  
  and incentives 
• Policy 

-Eq.  
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RESTORING SOM WITH IMPROVED 

MANAGEMENT 

Soil Carbon Benefits  
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Millenium Ecosystem  Assessment 
(2005) 

Most of the conversion of 
these biomes is to cultivated 

systems 

SOC losses (Lal et al. 2011) 

Historic:        320 Pg C 

Since 1750:   156 Pg C 

2010-2030:     30 Pg C 

Current rate: ~1.1 Pg C yr-1 
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31% 

a)  Global annual emissions of anthropogenic GHGs from 1970 to 2004 
b)  Share of different anthropogenic GHGs in total emissions for 2004 
c)  Share of different sectors in total anthr. GHG emissions in 2004 (Forestry includes deforestation) 

 IPCC (2007)  

Global anthropogenic GHG emissions 

Expressed as 

CO2eq(uivalent) 

ttp://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr.pdf#36
ttp://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr.pdf#36
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What is a CO2eq? 

• Based on Global Warming Potential (GWP) 

• A relative measure of how much heat a greenhouse gas traps 
in the atmosphere 

• Compares the amount of heat trapped by a certain mass of 
a given gas to the amount of heat trapped by a similar 
mass of carbon dioxide  

• Calculated over a specific time interval 

• IPCC SAR considers a 100 yr period  
(GWP:  CO2= 1 ; CH4= 21 ; N2O= 310) 

 

 

http://www.ipcc.ch/publications_and_data/ar4/wg1/en/tssts-2-5.html
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GLOBE Carbon Cycle Project (2010) 

Global carbon cycle 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=vdAeLr2oyAzXWM&tbnid=5W-2-2veo7ia8M:&ved=0CAUQjRw&url=http://www.nasa.gov/topics/nasalife/features/globe-workshop.html&ei=BoJeUbetAqqI4ASQs4DYAg&bvm=bv.44770516,d.bGE&psig=AFQjCNFmtWcl6Nz66G8GEzx2N221LxKLJA&ust=1365234217978992
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Overall perturbation of the global carbon 

cycle by anthropogenic activities 

Le Quéré et al. (2016) 

Gt C yr-1 

http://www.earth-syst-sci-data.net/8/605/2016/essd-8-605-2016.pdf
http://www.earth-syst-sci-data.net/8/605/2016/essd-8-605-2016.pdf
http://www.earth-syst-sci-data.net/8/605/2016/essd-8-605-2016.pdf
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Gt C yr-1 (Le Quéré et al. 2016) 

    Decadal mean in main components of 

    anthropogenic CO2 budget 

 

http://www.earth-syst-sci-data-discuss.net/5/1107/2012/essdd-5-1107-2012.html
http://www.earth-syst-sci-data-discuss.net/5/1107/2012/essdd-5-1107-2012.html
http://www.earth-syst-sci-data-discuss.net/5/1107/2012/essdd-5-1107-2012.html
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• Human-induced increase in atmospheric GHG 
concentrations, some 49 Pg CO2eq yr-1 

• About 1/3 comes from changes in land use, hence 
important technological potential for mitigation  

• Some 90% of this potential can be achieved by enhanced 
C sequestration through improved land and water 
management* 

 
 

Estimated mitigation potential 

*  Smith et al. ( 2007), UNFCCC (2008) 
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    ‘It is easier and probably cheaper to preserve than 

     to restore SOM’ 

+:  Socially/financially/politically more demanding types of interventions, and time scales, will 

be needed to bring back SOC towards their original levels  
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++++ 

+++ “Restore” 

B 

time 

+++++ “Rehabilite” 
C 

After: HP Liniger/WOCAT  

+ “Prevent SOM losses” 
A 

Restore SOM levels? Preserve SOM? Rehabilitate SOM? 

Measures/Costs 
SOC mass 

https://www.wocat.net/
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Restoring depleted SOM 

• Mainly achievable through SLM interventions : involves  
managing soils for multiple economic, societal and 
environmental benefits 

 

• Total (technological) potential of C sequestration in world 
soils is estimated at 0.4 to 1.2 Gt C yr-1 * 

 

• Management practices that also improve food security and 
profitability are most likely to be adopted 
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  Constraints on agricultural C sequestration 

 

 

  
 “The maximum feasible C sequestration potential at any given 
 location will seldom be realized due to a series of biological,  

 physical, social, and political constraints” 

 

 

 

Sanderman et al. 2010 

http://www.csiro.au/~/media/CSIROau/Flagships/Sustainable-Agriculture-Flagship/SoilCarbonSequestrationPotential_SAF_PDF Standard.pdf


 
Benefits of Soil Carbon (GSOCmap training, 6-23 June 2017, Wageningen) 

 

Changes in SOC mass with land use change 

After: Lal, 2004 

Well-designed field sampling 
will help quantifying how SOC 
dynamics change upon changes 
in climate, atmospheric CO2 
concentration, and  land use 
management 

S
O
C  
 

m
a 
s 
s 

SOC reference 

Judicious SLM interventions 
can improve SOC mass 

SOC baseline 
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Describing SOC dynamics 

• Often functionally described using models that explicitly consider 
pools differing in residence times (Davidson and Jannsens 2006) 

 

 

 

 

 

 

 

 

• “SOM/SOC should be considered as a continuum of organic material 
in all stages of transformation and decomposition or stabilization” 
(Lehmans and Kleber 2015)  

 

http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://dx.doi.org/10.1038/nature16069
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Mean residence time 

Jastrow and Miller 1997 

• Average MRT ~ 30-50 yr 
 

• SOC reservoir is quite responsive to perturbance /management    
over timescales of decennia  
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Permanence of changes in SOC pools 

Bell and Lawrence (2009) 
a b 
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The so-called ‘Soil C dilemma’:  

Shall we hoard it or use it?  

Janzen (2006) 

http://www.stapgef.org/sites/default/files/Soil organic matter and ecosystem services - K. Paustian.pdf
http://www.sciencedirect.com/science/article/B6TC7-4HM86K5-1/2/ff98a8733513258e4e4a0d99eae740ac
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Often much scope for improvement ... Farmers are key and need support ... 

Soil management affects SOM levels 
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Should identify regions and land management practices 
with a high potential for GHG emission reduction and net SOC 

sequestration  across  the full range of climate/soil/land use 
types. 

 
Measurement / monitoring / modelling 

Recommended Management Practices (RMP) 
 

- Many different measures to protect or improve soils and manage SOM 
    

- But their net  GHG effect still needs to be assessed … 
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Carbon 
sequestration in 

world soils 

Grasslands/grazing lands 
o Controlled grazing 
o Low stocking rate 
o Improved pasture 

species 
o Water conservation 
o Fire management 

Croplands 
o No-till farming 
o Mulching 
o Cover cropping 
o Integrated nutrient management 

(compost, manure) 
o Complex rotations 
o No residue burning 
o Biochar and other 

ammendments 
o Perennial grains 

Peat lands 
o Rewetting 
o Regulating water table 
o Establishing native species 
o Cultivating biomass 

Degraded lands 
o Afforestation 
o Vegetative barriers 
o Water conservation 
o Soil fertility enhancement 
o pH management 
o salinity management 

Agroforestry 

Nature conservancy 
Silvo-pastoral systems 
Agro-silvo-pastoral systems 

Paludiculture 

SOWAL-FAO ( 2009)  

Priority agro-
ecosystems for C 

sequestration in world 
soils, with examples of 

recommended 
technological options 

http://www.fao.org/
http://www.fao.org/
http://www.fao.org/
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Some C sequestration rates 

Recommended practices C sequestration potential 

(Mg C ha-1 yr-1) 

Conservation tillage 0.10-0.40 

Winter cover crop 0.05-0.20 

Soil fertility management 0.05-0.10 

Elimination of summer fallow 0.05-0.20 

Forages based rotation 0.05-0.20 

Use of improved varieties 0.05-0.10 

Organic amendments 0.20-0.30 

Water table management/irrigation 

 

Lawn & Turf 

0.05-0.10 

 

0.5-1.0 

Minesoil reclamation 0.5-1.0 Lal et al., 1998 

* Such estimates may vary widely between studies … 
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Effects of depth of sampling … 

cm 

Depth-integrated SOC stock in alternatively managed 
or converted grassland versus traditionally managed 
grassland against depth of sampling 

Changes in SOC stock reported in the literature 
depend strongly on the depth of sampling; 
generally, the “response ratio” decreases with 
increasing depth of sampling 

S 

O 

C 

 

s 

t 

o 

c 

k 

Govers et al. 2012 
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Should consider equivalent soil mass … 

Impacts of management on SOC storage will be mis-interpreted if 
changes in BD are not accounted for. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* Examples assumes concentration remains constant at 2% or 20 kg C Mg-1 soil ’ 
   (Ellert and Bettany 1995)  
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Effects of possible disturbances 

• Climate change: warming increases respiration rates,  
SOC  

• Warming and atmospheric CO2: stimulate plant 
growth, SOC  

• Disturbance by tillage: increases respiration rates,  
SOC  

• Harvesting: reduces input, SOC  

• Land use change: SOC     or SOC   

 

For recent discussions, see: Davidson and Jannsens (2006), Smith 
(2012),  Lu et al. (2013), Luo et al. (2016), Levèvre er al. (2017) 

http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.nature.com/nature/journal/v440/n7081/full/nature04514.html
http://www.sciencedirect.com/science/article/pii/S1877343512000711
http://www.sciencedirect.com/science/article/pii/S1877343512000711
http://www.scopus.com/inward/record.url?eid=2-s2.0-84876109062&partnerID=40&md5=e4bb1768484f8fd1aa84f83a8ad111c8
http://dx.doi.org/10.1002/2015GB005239
http://www.fao.org/3/a-i6937e.pdf
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Part I - Concluding remarks 

• Response time of SOC to Δ(management) =  decades  

• Sequestration rates possible under alternative management 
systems may be lower than proposed in earlier studies 

• Possible gains for a given soil/climate type are finite (in capacity 
and time) 

• Must consider net carbon gains (full GHG accounting) 

• Soil C sequestration can buy ‘us time’ until the alternatives to 
fossil fuel take effect 

• Should focus on co-benefits: job creation, increased soil quality; 
improved water retention ; increased yields ; biodiversity 
preservation … 
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Part II - Hands-on computer exercise  

Excercise with Simple Assessment CBP tools 
(Kakamega, Kenya) 

http://cbp-web1.nrel.colostate.edu/
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Many different procedures/protocols … 

SOC stock changes based on fixed depth or 
equivalent soil mass … 

IPCC Guidelines 
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Projects can have different MRV needs 

Bernoux 2013 

http://www.globalsoilweek.org/wp-content/uploads/Markets-for-SOC_Bernoux.pdfhttp:/www.globalsoilweek.org/wp-content/uploads/Markets-for-SOC_Bernoux.pdf
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Background CBP tools 

• GEF requires standard measurement protocol applicable to all 
projects involving interventions in natural resources 
management in a wide range of climate zones, landscapes, 
and soil types  
  

• CBP project developed modelling tools that are scientifically 
rigorous and cost-effective to establish the net carbon 
benefits of SLM interventions in terms of protected or 
enhanced carbon stocks and reduced GHG emissions 
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Features of CBP modelling system 

Developed to land use carbon project developers in selecting 
methods that combine livelihood benefits with climate change 
mitigation benefits: 

• On-line  

• User friendly  

• Applicable at any stage of a project  

• Can be used for different types of projects with different amounts 
of data  

• Spatially explicit output  

• Reporting in a standard format  
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CBP toolkit advisor 

http://cbp-web1.nrel.colostate.edu/
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Measurement and 
monitoring 

Modelling 
 

Concept behind the CBP toolset 
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Differences in methodological  complexity 

and data needs 

Source: http://www.gofc-gold.uni-jena.de/redd/, p.73 
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CBP Assessment Tools: 
 - Simple Assessment (Tier I) 
 - Detailed Assessment (Tier II) 
 - Dynamic Modelling (Tier III) 
 

http://www.gofc-gold.uni-jena.de/redd/
http://www.gofc-gold.uni-jena.de/redd/
http://www.gofc-gold.uni-jena.de/redd/
http://www.gofc-gold.uni-jena.de/redd/
http://www.gofc-gold.uni-jena.de/redd/
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LULC Soils Climate Project 
Boundaries 

+ + + 

Area Soil LULC Climate 

50000 ha FerralsolsLAC Forest land to 
Cropland 

Tropical moist 

76 ha HistosolsORG Wetland remaining 
Wetland 

Tropical moist 

2300 ha Fluvisols WET  Cropland to 
Agoforestry 

Tropical moist 

… … … … 

Main principle: Stratify project areas 

CBP 

tools/models 
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Simple Assessment 

 

 

 

• Impact of a project on carbon stock and greenhouse gas 
emissions 

• Requires information on land use changes and/or livestock 
production in the project area 

• Suitable for a quick assessment at any stage including 
proposals (ex-ante and ex-post)  

• Uses standard information on greenhouse gas emission rates  

• Uses default IPCC climate and soil classes 
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Simple Assessment 
(IPCC Tier-I inventory approach) 

SOC changes in mineral soils (IPCC 2006): 

                        H      

    Δ SOC =   Σ  (SOCt (h)  –  SOCt-20 (h) )  

                        h=1  
 

    SOC(h) = SOCREF *( FLU * FMG * FI) * A 
 

• SOCREF – reference carbon stock (for climate-soil stratum) 
 

• Stock change factors: 

• FLU – base factor (land use) 

• FMG – tillage factor (management system) 

• FI  – input factor (inputs of organic matter)  
 

• A – land area (for given stratum) 

http://cbp-web1.nrel.colostate.edu/
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Getting started ... 

• Download course materials: 
http://www.isric.org/documents/document-type/training-
material-gsoc-mapping-cbp-tools 

 

• Register at *: 
http://cbp-web1.nrel.colostate.edu 

 

 

 

 

* CBP tool is best used with Firefox, Chrome or Safari 

 

 

http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://www.isric.org/documents/document-type/training-material-gsoc-mapping-cbp-tools
http://cbp-web1.nrel.colostate.edu/
http://cbp-web1.nrel.colostate.edu/
http://cbp-web1.nrel.colostate.edu/
http://cbp-web1.nrel.colostate.edu/
http://cbp-web1.nrel.colostate.edu/


 
Benefits of Soil Carbon (GSOCmap training, 6-23 June 2017, Wageningen) 

 

 
 

 
 
 
 
 
 
 

www.isric.org 

“Irrespective of the climate debate, soil quality and its organic 
matter content must be restored, enhanced and improved” 
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