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1.Grassland soil C stocks are substantial. 

 

 

 

 

Carbon stocks in grassland ecosystems 
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Carbon stocks in grassland ecosystems 
         – conceptual framework 

 



1.Grassland soil C stocks are substantial. 

 

2.Management impacts carbon stocks – C stocks 

are susceptible to loss 

 

3.Carbon lost from grassland systems can be re-

gained through changes in management 

 

4. Improved management practices can increase 

soil carbon stocks 

 

 

 

 

Carbon stocks in grassland ecosystems 
      



Some numbers:  
5.1Bha  730Mha converted to cropland 

~415Pg C (in top 20cm)  ~at least 30 PgC lost due to conversion to cropland 

Carbon flow in grassland ecosystems 
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Carbon stocks in grassland ecosystems 
     – technical potential for sequestration is large 

 



1.Grassland soil C stocks are substantial. 

 

2.Management impacts carbon stocks – C stocks 

are susceptible to loss 

 

3.Carbon lost from grassland systems can be re-

gained through changes in management 

 

4. Improved management practices can increase 

soil carbon stocks 

 

5.Technical potential for sequestration in grasslands 

is large 

 

Carbon stocks in grassland ecosystems 
     What do we know? 



Carbon stocks in grassland ecosystems 
     – limited knowledge about costs/benefits 
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Carbon stocks in grassland ecosystems 
         – how to assess global potential? 

 



Degraded soils
Cultivation
Domestic exploitation
Deforestation
Overgrazing
Industrial exploitation

(Glasod database; Oldeman 1994)
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Carbon stocks in grassland ecosystems 
         – how to assess global potential? 

 



(LADA ISRIC report, 2008)
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Carbon stocks in grassland ecosystems 
         – how to assess global potential? 
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Soil organic carbon (somtc) at grazing level that best matched LADA NPP
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Carbon stocks in grassland ecosystems 
         – how to assess global potential? 
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Soil organic carbon difference
Transition from LADA baseline to max NPP 

(1986 – 2006) 



Carbon stocks in grassland ecosystems 
     Net C stocks don’t always decline 



1.The potential for carbon sequestration driven 

by restoration of degraded grasslands is 

substantial 

 

2.Opportunities vary as a function of type and 

severity of degradation. 

 

3.Restoration seems likely to be very 

challenging in some rangeland – carbon 

benefits may be small (even negative), costly, 

and slow to realize.  

 

Restoring value to grasslands 
       – quantifying benefits 




