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Peat Swamp Forest is the main 
wetland type in Se Asia

Borneo



Peat accumulates in thick layers 
over thousands of years
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Source Nyoman Suriadiputra,  Wetlands International Indonesia



Peatlands cover 25 million ha in Se Asia

RPEA
: ASEAN Peatland Forests Project (APFP)



Peatlands in 5 SE Asia countries impacted by fire



Peatland fires lead to transboundary Smoke haze

MODIS image June 
2005 -
Red dots: fires
Courtesy MODIS Rapid Response 
Team
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Smoke Haze is the most serious regional 
environment problem in ASEAN



Root Cause: Linkage between Drainage and Fires



PEAT FIRE
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High loss of  peat layer due to fire…

Indonesia



Estimation of Carbon emission from forest 
and land fires (A case study of CCROM IPB-WWF, 2009)

• Sample plots (systematic purposive random sampling)
▫ Sebangau : Peatland 72 plots of 0.1 ha size in burned and 

unburned areas
▫ Tesso Nilo : Non peatland 30 plots of 0.1 ha size in 

burned and unburned areas
• Parameter measured:

▫ Fuel load (above and underground carbon stock)
▫ Vegetation analyses
▫ Water level
▫ Moisture content
▫ Fire severity 
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Above ground biomass emission 
(Seiler and Crutzen, 1980)

 M = A. B. a. b
Where :
M : Burned biomass total in an  

ecosystem (ton/year);
A : Yearly burned area (hectare/year); 
B : Biomass density (ton/ha); 
a : above ground  biomass fraction;  

and
b: burned above ground biomass 

fraction
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Under ground carbon emission

 M = A.B.E 

Where :
M : Burned carbon  in an 

ecosystem (ton/year);
A : Yearly burned area 

(hectare/year); 
B : Biomass density (ton/ha); 
E : Burning Efficiency 
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Peat fire classification(Artsybashev 1984)

1) Low fire severity: burned peat depth up to 25 cm

2) Moderate fire severity: burned peat depth from 25 to 50 cm

3) High fire severity: burned peat depth more than 50 cm

TINGKAT KEPARAHAN KEBAKARAN (FIRE 
SEVERITY)
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Results

 Comparison C emission in burned peat and burned above ground 
biomass in Sebangau
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Results
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Couwenberg et al 2010



Van der Werf et al 2008





Ballhorn et al 2009 



Comparison of assessments

 If we assume a total area of  1.9 million ha of peat soil burnt 
during the 1997 fires in south-east Asia (Heil et al., 2007), with 
each m2 emitting 26 kgC (Table 2), peat carbon emissions from 
the 1997 fires would have amounted to  494 Tg C. 

 This value corresponds well with the  486 Tg peat carbon 
emissions (67% of total emissions of 726 Tg) of van der Werf et 
al. (2008), who used CO measurements from the MOPITT 
satellite to optimize bottom-up estimates based on burnt area. 

 Above values are only slightly higher than the lower estimate of 
380–460 Tg peat carbon of Page et al. (2002)

 For  an average year 2000-2006 – 90Tg C for fire emissions
 Annual emissions from peat oxidation from drainage 130-170Tg 

C ( Hooijer 2010, Couwenberg 2010)



Recommendations

 Review update and expand the emission factors 
on fires in chapter 2 of 2006 Guidelines

 Compile available methodologies and emission 
factors for use at different tiers for fires in 
peatlands

 Differentiate between emissions in drained and 
un-drained sites

 Review range of GHG produced from peatland 
fires



Thank you
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