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Background and Needs in Global C Management

Background:

> High uncertainty still remains in global & regional C-budget
due to limited spatial coverage in the observation and
uncertainty in models

> Next-generation GHGs Observing Satellites is needed
combined with aircraft, ship, and ground based observations.

» Improved data assimilation systems using multi-platform
observation data could lead better estimation of C source/sink.

Needs:

» Accurate C source/sink estimates to evaluate mitigation and
adaptation policies, with higher resolution, more operationally

» Detection of near real-time changes in C-cycle globally and in
the Asia-Pacific
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Recent progress Iin studies of
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Gas molecules in the atmosphere, such as carbon
dioxide, absorb sun light at their specific wavelengths
and the absorption intensities are determined by the
number of gas molecules. So by inversely analyzing sun
light reflected at the Earth’s surface, we can estimate
the amount and concentration of gas molecules.
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GOSAT Carbon Dioxide Concentration Map
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CONTRAIL: Atmospheric CO, and other trace gas

observation using commercial airlines

CONTRAIL Group

Atmospheric CO, concentration
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Atmospheric CO, Inversion with Siberian Tall Towers

http://www.cger.nies.go.jp/en/climate/pjl/tower/

National Institute for Environmetal Studies

| i Center for Global Environmental Research
Tower Network for
the Monitoring of Greenhouse Gases in Siberia

Figure 1 Locations of the monitoring towers in the network (JR-STATION) (red circles). Gray
circles indicates former observation sites. The alphabet combination indicates the code of the
sites (Table 1). Main cities are marked with white circles.

Japan-Russia Siberian
Tall Tower Inland
Observation Network
(JR-STATION)

More high-quality
atmospheric CO, data

— More realistic C
sink/source distribution

Photo 1 Monitoring tower in Berezorechka in the interior of West Siberian taiga




Atmospheric CO, Inversion with Siberian Tall Towers

Japan- Ru33|a Slberlan TaII Tower Inland Observation Network (JR-STATION)
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Case 1: NOAA flask data.
Case 2 used NOAA data and the Siberian aircraft over three sites
Case 3 used all data (i.e., case 2 + BRZ aircraft + all nine towers).

Case 4 used all data, as in case 3, and was solved by the
truncated SVD method
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Recent progress Iin studies of
Bottom-up approach



C-budget estimations based on network observation

FLUXNET (1996-)

World-wide network for monitoring
CO,, H,0, and energy exchanges
between terrestrial ecosystems
and the atmosphere (> 500 sites)

Archiving CH,, N, O flux data (started)
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Long-term monitoring of energy, water vapor, CO, fluxes

by EC method

Canopy:

@ Meteorology
‘@Fluxes of CO,/H,0/CH,/energy
» @ Spectral reflectance

.. @Phenology (camera)

Leaf:
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@C/N, Chlorophyl
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C-Cycle in the forest:

@ Soil environment (temp, water,
heat flux, C/N, ...)

@ Respiration (Soil, root, etc.)

@ Tree census, litter fall | fine root,
CWD
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AsiaFlux: A Regional Network in FLUXNET
AsiaFlux Tsukuba Office (NIES

http://asiaflux.net
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Welcome to AsiaFlux website!

AsiaFlux is a regional research network bringing together scientists from university and institution in Asia to study the exchanges of carbon dioxide, water vapor, and
energy between temrestrial ecosystems and the atmosphere across daily to inter-annual time scales.

For more details, please refer to the following article ‘About AsiaFlux

We wels your site inf ion, data article ion for AsiaFlux newsletter as well as AsiaFlux related publication information.

Please contact secretary [at] asiaflux.net!

Please LOG IN to the Member's area from right above if you are member. If you are not currently a member and would like to join and gain access to the AsiaFlux
members area, enroll yourself at Joining AsiaFlux menu and begin receiving all of the valuable AsiaFlux membership benefits today
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Model — Data Integration for C-budget Estimations

Eight different terrestrial models were validated using CO./H,O/energy flux
data obtained at 24 ecosystems (forests/grasslands/croplands) in Asia
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Long-term Trends in NDVI & Total Photosynthesis in Siberia

Trends in AVHRR-NDVI and modeled photosynthe5|s Slide provided by Dr. Ichii
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Data-Driven Top-down vs Bottom-up CO, Fluxes
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Regional CO, Budget by Top-down & Bottom-up Approaches

Bottom-up: NEP<—NPP-Rh; LUC+«plantation, cropland expansion;
River export flux; Biomass burning; Emission from fossil fuels

Top-down: Global inversion & region specific inversion using
reinforced aircraft data
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Summary and Suggestions

For accurate C source/sink estimates to assess mitigation and
adaptation policies, we urgently need:

» Multi-platform observations of GHGs & improved data sharing

Concentrations & fluxes based on next-generation GHGs
Observing Satellites, aircrafts, ships, ground stations etc.
particularly targeting the Asia-Pacific region

» Integration of such observations into improved data
assimilation systems

To interpret the cause of changes in C-cycle and to evaluate
human impacts on the changes, we have to have:

» Improved estimates of emissions from land-use change, fires,
and other anthropogenic sources

» High-resolution regional analysis to detect large point sources
» Monitoring GHGs & SLCP (CH,, O,, BC...) In E- & SE- Asia



