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Introduction  
While extensive research has investigated tree cover dis-

tributions in the tropics [1,2], a notable gap exists in un-

derstanding the response of tree cover to environmental 

variables and the underlying mechanisms in Indonesian 

ecosystems, with its vast peatland areas.  

 

 

 

 

 
 

 
 

 

Tree cover response to MAP [1] 
 

The understanding is important to assess the system be-

havior and the resilience of the ecosystems to changing 

environmental conditions. 

 

 

Hypothesis 

a) Nonlinear response of tree cover to fire in non-peatland 

b) Different feedback mechanism in peatland than in non-

peatland  
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Study Area  

Spatial distribution of tree cover in non-peatland (green) and peatland 

(red). The color darkness increases with the increasing tree cover.  

Results - Part 1 

Tree cover (2021) as a function of fire (2001-2021) in total incidents (A, B) and mean annual 

precipitation (2001-2021) in mm/year (C, D) in non-peatland (left) and peatland (right).  
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Frequency distributions of tree cover with increasing fire at various  

Human Footprint Index (HFI) levels**:  

a) Switch to low tree cover mode in non-peatland (A-D) 

b) Persistent high tree cover mode in peatland (E-H) 

Results - Part 2 
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a) No evidence for the fire-tree cover positive feed-

back in peatland. 

b) Implied higher resistance of peatland tree cover to 

fire compared to non-peatland with the same inter-

mediate fire incidents. 

c) Resistant tree cover exists following fire disturb-

ance in peatland.  

d) Amplifying effects of fire susceptibility on tree 

cover in non-peatland. 

e) Implication on different management practices re-

quired for peatland and non-peatland, to mitigate 

the ongoing climate change. 
Mean annual precipitation (mm) 

**HFI 0-0.1: dark green, 0.1-0.2: light green, 0.2-0.3: light orange, 0.3-1: dark orange  
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Tree cover distribution with fire: locations with high fire counts and 

high tree cover are close to the coasts (see areas in blue). 

Discussion and Conclusion 
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Relative importance in  

predicting tree cover  

(with fire count as the strongest 

predictor in peatland) 

***statistically significant  

(p < 0.001)  
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MAP (mm/year) in 2001-2021 

Total fire counts in 2001-2021 

References: 1. Hirota et al. 2011. Science 334:232-5; 2. Staver et al. 2011. Science 334:230–2. 
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