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Rapid economic and population growth
Fossil fuel CO2 emission
Land use change 
(deforestation, afforestation)

Environmental Changes
Climate Change, Pollution

Potential hotspot of GHG budget change
Peatland and fire in SE Asia
Rice paddy (CO2, CH4 etc.)
Warming, desertification

Asia: as a unique environment

Top 10 Industrial CO2 emission 
(Year 2014; PgC/year)

[Source CDIAC]

AsiaFlux
covers

Global Total
9.31 PgC/yr
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Land Use Change net CO2 flux in SE Asia

[Calle et al. 2016; ERL]
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Growing Season Temperature Changes for 1982-2011.

[Ichii et al. 2013; RS]
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[www.asiaflux.net]

AsiaFlux as a regional monitoring network 



AsiaFlux Organization

Chair: 
Dr. Akira Miyata
(NIAES, Japan)

Vice-Chair: 
Prof. Sheng-Gong Li
(CAS, China)

Vice-Chair: 
Dr. Nobuko Saigusa
(NIES, Japan)

Regional Networks

JapanFlux

ChinaFlux KoFlux ThaiFlux

(2014 – present)

Unique Feature: Involving many regional networks
No big funding (voluntary basis)
Importance of capacity building



AsiaFlux Activities

• International joint project
• Workshop
• Training course



International Project: From CarboEastAsia to CarboAsia
A3 Foresight Program: CarboEastAsia (2007-2012)

[PIs: Prof. Joon Kim (Korea), Prof. Guirui Yu (China), Prof. Takashi Hirano (Japan)]

- China, Korea, Japan collaboration
- Many Joint Seminars
- Special Issues (Biogeosciences, J. For. Res)

http://www.carboeastasia.org/



Expansion of CarboEastAsia to cover whole Asia. 
In particular, tropical/subtropical 

forests and cropland

Data integration & synthesis
• Expansion of AsiaFlux Database
• The first AsiaFlux report on the Asian carbon budget 

and implications for the global carbon cycle
(We are working…)

Capacity development and networking
• Activate national/regional networks
• Cultivate next generation scientists

[PI: Dr. Akira Miyata]

International Project: From CarboEastAsia to CarboAsia
APN (Asia-Pacific Network): CarboAsia (2013-2016)



Recent Activities
The AsiaFlux Workshop 2014

Bridging Atmospheric Flux Monitoring to National 
and International Climate Change Initiatives

(IRRI, Los Baños, Philippines, Aug. 2014)

The AsiaFlux Workshop 2015
Challenges and Significance of Ecosystem 

Research in Asia to Better Understand Climate 
Change (IITM, Pune, India, Nov. 2015)

The AsiaFlux Mini Workshop
Remote Sensing and Ecological

Environmental Monitoring
(NTU, Taipei, Taiwan, Mar. 2016)



Training Courses
AsiaFlux training and seminar

on methane flux and carbon cycle 
(Mymensingh, Bangladesh, Feb. 2014)

AsiaFlux training & seminar
on tropical ecosystem monitoring

(Cat Tien National Park, Vietnam, Dec. 2014)



Forthcoming Event: AsiaFlux WS 2017 in Beijing

http://asiaflux2017.csp.escience.cn/dct/page/1

June 30:
Training Course
Application

July 20:
Abstract Submission

Aug 14-16:
Training Course

Aug 17-18:
AsiaFlux WS

Aug 19:
Field Excursion



AsiaFlux Activities

• International joint project
• Workshop
• Training course

Issues: a. Joint project is mainly for travelling, and most
of actual measurement are voluntary-basis.
(= site observation is based on site PI’s funding)



AsiaFlux data status

• Registered site
• Data availability
• Contribution to FLUXNET2015



AsiaFlux Registered Sites [Site-Registered]

107 sites



AsiaFlux Registered Sites [Data on AsiaFlux DB]

36 sites



AsiaFlux Contribution to FLUXNET2015

FLUXNET2015

FLUXNET2015 (near future)

AsiaFlux Office is promoting 
data submission…

(7)

(6)



AsiaFlux data status

• Registered site
• Data availability
• Contribution to FLUXNET2015

Issues: a. Not many sites data publically available.
- Voluntary basis, No strong obligation
- Publication first
- Little experience in data sharing?

Situation is slightly changing.. (personal feeling by KI)



Scientific Progress

• Site data synthesis
[Yu et al. 2014 PNAS; Kondo et al. 2017 AgForMet]

• Data-Model Intercomparison (MIP)
[Saigusa et al. 2013; Ichii et al. 2013; J. For. Res.]

• Data-driven CO2 fluxes, top-down vs bottom-up synthesis
[Ichii et al. 2017; JGR-biogeosci]

• SE Asia network
[Hirano et al.]



Synthesis of AsiaFlux data

[Yu et al. 2014 PNAS]

[Kondo et al. 2017 AgForMet]



Evaluating ecosystem models with AsiaFlux data

[Saigusa et al. 2013; Ichii et al. 2013; J. For. Res.]

Terrestrial Carbon Cycle Models (8)
BEAMS, Carnegie-CASA, PnET
Biome-BGC, CLM-CN3.5, VISIT
LPJ, TRIFFID

Consistent Driver for 1901-2010



Data-driven estimation of CO2 fluxes in Asia

[Ichii et al. 2017; JGR-biogeosci]

AsiaFlux + other (FFPRI, European DB etc.)

+ MODIS products
+ ML (SVR)

Consistent data processing [Ueyama et al. 2012]



Data-driven estimation vs Topdown (GOSAT) estimation

Data-Driven (SVR) NEE in Asia
[Ichii et al. 2017]

GOSAT Inversion (NBP)
[Maksyutov et al. 2013]

AsiaFlux upscaling shows
closer seasonal variation with 
GOSAT in Siberia/East Asia.

Gaps remain in S. Asia and SE Asia.

[Ichii et al. 2017; JGR-biogeosci]



Flux towers across tropical peatlands in SE Asia
 About 15 towers in Indonesia and Malaysia for CO2, energy and CH4 fluxes
 In intact peat swamp forest (PSF), drained PSF, logged PSF, burnt ex-PSF and young and mature oil palm 

plantations 

Drainage

Haze

Peat burning

Oil palm
[Hirano et al.]



Summary
AsiaFlux site summary: 107sites registered

36 site data in AsiaFlux DB (accessible)
13 site data to FLUXNET 2015 (7 sites done; 6 sites near future)

Issues: Funding for international collaboration
Long-term funding
Maintaining existing sites

Scientific Outputs: Cross-site synthesis
Model comparison
Upscaling (Data-driven estimation)
Top-down vs bottom-up synthesis
Network across SE Asia for environmental change detection
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