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Hirata et al. 2008 
Agric For Met

Saigusa et al. 2013 
J For Res

13 
sites

27 
sites

Currently 
107 sites



Syntheses of carbon fluxes across Asia
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What did we learn from syntheses of carbon fluxes 
across Asia
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Two key findings

1. Temperature exerts the dominant control on spatial 
variability of GPP, RE, and NEP

2. Forest age and nitrogen deposition are the key factors 
for large carbon uptake in subtropical forests

e.g. Kato and Tang 2008 Global Change Biol; Hirata et al. 2008 Agric For Met; Kondo et al. 2017 Agric For Met

e.g. Yu et al. 2014 PNAS; Gao et al. 2016 Environ Res Lett; Kondo et al. 2017 Agric For Met
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Temperature control on carbon fluxes in Asia
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Large carbon uptake in subtropical forests
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PNAS

Gao et al. 2016 
Environ Res Lett
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From point to regional scales 
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Biosphere ModelEmpirical Upscaling of Eddy flux

Ichii et al. 2017 
JGR Biogeoscience:

Kondo et al. 2015 
JGR Biogeoscience

Ichii et al. 2013 J For 
Res; Remote Sens;
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Issues remaining in regional carbon flux estimates
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Syntheses of regional carbon fluxes are needed…
but there are issues in regional carbon flux estimations.
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Issues remaining in regional carbon flux estimates
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There are issues in regional carbon flux estimations... 
(1) a case of empirical upscaling

Kondo et al. 2017 Agric For Met

Sink

Source

Sink

Source

Based on Kondo et al., 2015 JGR

∙ Limited observations in tropics
∙ No legacy and nitrogen effects
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There are issues in regional carbon flux estimations... 
(2) a case of biosphere models (AsiaMIP)

Still large difference in 
spatial variability
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There are issues in regional carbon flux estimations... 
(2) a case of biosphere models (AsiaMIP)

Forcing:
∙ Atmospheric CO2 →
∙ Climate variables → 
∙ Legacy (age)
∙ Nitrogen deposition

Biosphere 
model

Output:
→ Carbon flux without
legacy and nitrogen 
fertilization effects

Still large difference in 
spatial variability
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Conclusion
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The current state of regional carbon flux estimations in Asia…
✔ Issues remaining in regional estimates, 

We need spatial information of legacy and nitrogen deposition

Empirical upscaling (SVR): 

1. Too much of carbon sink in tropics

2. Limitations in tropical observations

3. Do not consider legacy and nitrogen 
deposition effects

AsiaMIP: 

1. Large model-by-model variability

2. Variation in climate sensitivity 

3. Do not consider legacy and nitrogen 
deposition effects
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Nitrogen deposition Forest legacy



What is missing in regional estimates

Kondo M, Poulter B, Calle L, Liu YY, van Dijk AIjM in prep
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