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Mangrove carbon stocks

Indonesia mangroves:
High C-stocks - could meet 
a quarter of a 26% emission 
reduction target by 2020 by 
conserving mangroves from 
deforestation



Natural
(Mg C ha-1 yr-1)

Restored
(Mg C ha-1 yr-1)

AB biomass 
+ leaf litter

16.6 16.2

Soil 2.2 1.5

Tidal re-instatement facilitates natural 
regeneration 

10 years –
restoration 

Components of carbon 
cycle have restored

Mangrove carbon sequestration



• Deforestation exceeds reforestation

• Mangrove gross deforestation rate in Indonesia is 
estimated at 18,209 ha yr-1 (Arifanti et al., 2021)

• Mangrove net emission rate is 28 Tg CO2e r-1 

(Arifanti et al., 2022)



NFI plots combined with 
various research plots in 
Indonesia’s primary 
mangrove forests

Studies on AGC in Indonesia’s 
primary mangrove forests

Studies on AGC in Indonesia’s 
secondary mangrove forests

NFI plots combined 
with various research 
plots in Indonesia’s 
secondary mangrove 
forests



• Carbon Stocks

• Emissions from Organic Soils on Degraded Peatlands
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Live aboveground biomass

(trees, shrubs, grasses)

Dead organic matter

(litter, coarse woody debris) 

Peat (depth, bulk density, C content) 

Pyrogenic carbon 

Measuring trees in secondary peat swamp forest 
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Improving emission estimates from tropical peatland fires



• There has been aa high uncertainty in the estimates of 
peat fire emissions, especially where peat swamp 
forest are burnt in more than one fire.

• Our study shows that after one recent fire about 90 Mg 
C ha−1 remains aboveground as the deadwood carbon 
pool.

• Following a 2nd consecutive fire, about a half of the 
deadwood is retained, mainly as CWD, or converted to 
pyrogenic carbon. 

Source: Volkova, Krisnawati, Adinugroho et al. (2021)



• Contribution of 
deadwood to peatfire
emissions is not 
properly accounted.

• Deadwood accounts for 
50–60% of 
aboveground carbon in 
recently burnt peat
forests

• PyC accounts for 12% 
of aboveground carbon
in repeatedly burnt
peat forests

Source: Volkova, Krisnawati, Adinugroho et al. (2021)
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CF increases with the depth of peat burnt

Source: Krisnawati et al. (2021)

Current assumption: complete 
combustion of peat (CF = 1) is an 

oversimplification






