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Outline 



NPP (Field et al. 1998) GPP (Beer et al. 2010) 

Area Biomass 

Humid tropical forests 13% 340 Pg C 

Nonhumid tropical 
forests 

12% 63 Pg C 

Global terrestrial 
total 

100% 652 Pg C 

(Roy et al. 2001) 

Motivation 

Tropical forests are critical 
for global C cycle. 



Δ biomass 
between 1860 
and 2099 (Pg C) 

Δ Tree coverage between 
1860 and 2099  (%) 

(Sitch et al. 2008) 

Motivation 

Tropical forests are sensitive to climate change, 
but the mechanisms of how these forests 
response to climate change are poorly understood.  



(Nemani et al. 2003) 

Motivation 

Growth of vegetation in tropical regions 
are radiation limited? 



(Huete et al. 2006) (Myneni et al. 2007) 

(Saleska et al. 2003) 

Motivation 



(Phillips et al. 2006) 

(Xu et al. 2011) 

Motivation 



(Nemani et al. 2003) 

Motivation 



(Nemani et al. 2003) 

Motivation 



(Nemani et al. 2003) 

Motivation 

How vegetation activity varies in Southeast Asia?  
What climate factors drive the variations? 



 

Data 



GIMMS AVHRR NDVI3g: since 1981 
 
SPOT-VGT: since 1998 
 
MODIS (MOD13A2, C5): since 2000 

NDVI 



Sun-induced Chlorophyll Fluorescence (SIF) 

GOSAT Sun-induced chlorophyll fluorescence (since 2009) 

(Baker et al. 2008) (Frankenberg et al. 2008) 



• CRU TS 3.21 Precipitation, Temperature 

• SRB incoming shortwave radiation 

• GLC 2000 land cover 

Other data 



Results and discussion 



A remarkable decline 
in NDVI during dry 
season. 

Seasonal variation 

Distinct seasonal 
variation of climate 
factors from north to 
south Southeast Asia; 



The seasonal variation of 
greenness in Southeast 
Asia forests differs from 
Amazon.  

Seasonal variation 

(Huete et al. 2006) (Myneni et al. 2007) 



Seasonal variation 

(Elliott et al. 2006) 

Leafless during dry season 

Evergreen 



Seasonal variation 

NDVI represents 
greenness, chlorophyll 
content or potential 
photosynthesis ability   

SIF is related to 
absorbed radiation and 
stress (e.g. heat, dry), 
reflects instantaneous 
photosynthesis activity 



• At the season scale, in forests with pronounced 
wet-dry seasonal cycle, both NDVI and SIF decline 
during the dry season. 

• During the wet season, SIF is generally consistent 
with NDVI in the DF but contrasts to NDVI in the 
EF. 

 

Seasonal variation 



Interannual-dry season 



Interannual-wet season 



Interannual-wet season 



• At the season scale, in forests with pronounced wet-
dry seasonal cycle, both NDVI and SIF decline during 
the dry season. 

• During the wet season, SIF is generally consistent with 
NDVI in the DF but contrasts to NDVI in the EF. 

• At the interannual scale, the dry season NDVI was 
positively correlated with precipitation, but was 
negatively correlated with radiation, while the wet 
season NDVI was positively correlated with radiation. 

• Distinct driving factors of forests growth are found in 
Southeast Asia during different seasons.  

Summary 



Thanks for listening! 


