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Tropical forests:  
carbon sink. source, or neutral?	




Tropical forest is carbon neutral, as desert and ice sheet	




Distribution of terrestrial carbon exchange: NPP ~ Rh 
        

NPP = net primary productivity;  
Rh = heterotroph respiration	


(Ito et al.)	
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Key concepts 
Current situation of natural environment 
Assessment of biodiversity 
Estimation of human impact 
Improvement of agricultural productivity 
Management of water resource 
Investigation of soft foundation 



No rain and dense haze throughout  
July-August 1997	


Submerged forest in 
February 1998	




                           (Haraguchi and Seino)	
 
 
	


1997	


2011	
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Chasing ecosystem change 	


Distribution of peat 
Rubber plants on heath 
Rubber plants on peat 
Secondary forest 



Typical forest types in lowland Kalimantan 
 
 
 
 
Mixed dipetrocarp forest (MDP): hilly dry land 
 
Peat swawmp forest (PSF): wetland 
 
Heath forest (HF): wet wetland	
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Above-ground vs. below-ground carbon pool	


Anaerobic condition                                    Low temperature	




HF        ln(1/H)  =  ln(1/2.39D  +  1/35.9)

MDF  ln(1/H)  =  ln(1/1.90D  +  1/61.2)

PSF    ln(1/H)  =  ln(1/2.54D  +  1/25.5)

35.9  m

61.2  m

25.5  m

(Miyamoto et al.)	
Allometries across forest types	




HFa          lnW
l
  =  -­2.186+0.784lnW

tb
  

MDFb    lnW
l
  =  -­2.072+0.653lnW

tb
  

PSFab    lnW
l
  =  -­1.859+0.791lnW

tb
  

Slope  P  <  0.05

(Miyamoto et al.)	


Wetland trees are more leafy	




HFa          lnW
l
  =  -­2.090+1.085lnA

l

MDFb    lnW
l
  =  -­2.558+1.051lnA

l

PSFa      lnW
l
  =  -­1.987+1.049lnA

l

Intercept  P  <  0.0001

(Miyamoto et al.)	


Wetland tree leaves are thicker	




 
Fig. 2. Distribution of species in functional traits in (a) leaves and (b) stem wood. Three 

forest types are with different symbols, and shared species across forest types 
(Nk, Neoscortechinia kingii; Cc, Calophyllum calcicola; St, Shorea 
teysmanniana) are connected by dash lines. 

 
 
 
  

(a) (b) 

 

(Atikah et al.)	


Functional traits at sapling stage are different across forest types	


Wetland tree saplings are low in leaf nitrogen, 
and high in wood density	




HF 

PSF 

MDF 

Wetland forest is species-rich relative to their structure	

(Kohyama et al.)	
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Distribution of species in peat swamp forest  	


Close to river Away from river   

(Mirmanto 2011)	




Diversity of plant communities in peat land	


Mixed swamp 
forest 
Deep peat (7.5 m in 
Max)  
Tall and closed crown 
Shorea belangeran 
Buchanania spp. 
Semecarpus spp. 

Riparian forest 
1 to 2 m deep peat and closed crown by dense trees 
Combretocarpus rotundatus, Tristanipopsis obovata,  
Parastemon spicata 

Kerapah shrub (Waterlogged heath) 
Thin peat (only 0.2 m) and open crown with many bare areas 
Cratoxylon glaucum, Combretocarpus rotundatus,  
Dactylocradus stenosachys 

Riparian grassland 
1 to 1.5 m deep peat 
Gahnia cf. javanica 
Scleria oblata 



Ecosystem attributes                                      Candidate measures 
 
 
NPP                                                                          leaf mass, LAI 
 
 
NEP                                                                        
 
 
Biomass                                                                    canopy height 
 
 
Tree-species                                                             max. tree diameter 
diversity                                                                canopy heterogeneity 

10-40 yrs 

50-200 yrs 

250-1000 yrs 

0                 forest age axis 

Recovery time is different across properties	




There is variation in recovery times  
in terms of ecosystem measures; 
which represent various aspects of 
ecosystem services 
 
It takes several-times longer 
period for wetland forest recovery 	



