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4DVar (Four dimensional variational data assimilation)
AIRS (Atmospheric Infrared Sounder)
ALOS (Advanced Land Observing Satellite)
APN (Asia—Pacific Network for Global Change Research)
Aqua: (EOS PM-1) a multi-national NASA scientific research satellite
AVHRR (Advanced Very High Resolution Radiometer)
BEAMS (Biosphere Model integrating Eco-physiological and Mechanistic Approaches using
Satellite Data)
CarbonSat (Carbon Monitoring Satellite)
CASA (The Carnegie Ames Stanford Approach)
CDIAC (Carbon Dioxide Information Analysis Center)
CFC (Carbon Fiber Reinforced Carbon)
CONTRAIL (Comprehensive Observation Network for Trace gases by Airliner)
DIAS (Data Integration and Analysis System)
DGVM (Dynamic Global Vegetation Model)
ECMWF (The European Centre for Medium—-Range Weather Forecasts)
EDGAR (Emission Database for Global Atmospheric Research)
EnKS (Ensemble Kalman Smoother)
ENVISAT (Environmental Satellite)
ESA (European Space Agency)
FLUXNET: a global network of micrometeorological tower sites
FTS (Fourier Transform Spectroscopy)
GAW (The Global Atmosphere Watch)
GCOS (Global Climate Observing System)
GCP (The Global Carbon Project)
GEO (Group on Earth Observations)
GEOSS (The Global Earth Observation System of Systems)
GFED (Global Fire Emissions Database)
GOSAT (Greenhouse Gases Observing Satellite)
GRENE (Green Network of Excellence)
TAGOS (In-Service Aircraft for the Global Observing System)
1COS (Integrated Carbon Observation System)
IPCC (Intergovernmental Panel on Climate Change)
MODIS (Moderate Resolution Imaging Spectroradiometer)
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NICAM (Nonhydrostatic Icosahedral Atmosphere Model)

NOAA (National Oceanic and Atmospheric Administration)

NASA (National Aeronautics and Space Administration)

0C0-2 (Orbiting Carbon Observatory 2)

ODIAC (Open source Data Inventory of Anthropogenic CO, emission)

ORCHIDEE (Organizing Carbon and Hydrology In Dynamic Ecosystems)

PALSAR (Phased Array L band Synthetic Aperture Radar)

SAM (Southern Annular Mode)

SAR (Synthetic Aperture Radar)

SATREPS (Science and Technology Research Partnership for Sustainable Development)
SCIAMACHY (Scanning Imaging Absorption Spectrometer for Atmospheric Chartography)
SOCAT (The Surface Ocean CO, Atlas)

TanSat (Chinese Carbon Dioxide Observation Satellite Mission)

Terra: (EOS AM-1) a multi-national NASA scientific research satellite

TM5: Global Chemistry Transport Model, Tracer Model 5

TransCom (The Atmospheric Tracer Transport Model Intercomparison Project)

UEA (University of East Anglia)

VISIT (Vegetation Integrative Simulator for Trace Gases)

WDCGG (World Data Centre for Greenhouse Gases)

WMO (World Meteorological Organization)
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[Abstract]
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natural phenomena, Earth environmental observation, Carbon cycle, Research roadmap

A research road map was proposed aiming at identifying primary issues and tasks
that must be undertaken to accelerate the development of an effective system for
observing and evaluating the impacts of climate-carbon cycle feedbacks. This road map
provides a way forward for achieving a better estimation of the global carbon cycle and
detecting its changes by suggesting a list of required studies including not only scientific
targets but also infrastructures that allow us to find minor signs of the changes. A
committee was established to review the road map based on discussions at three meetings
in the fiscal year of H24. The discussions covered the following topics.

Critical regions and effective indices were identified particularly in the
Asia-Pacific for detecting changes in the carbon cycle. Based on a review of published
papers and preliminary analyses, areas that should be monitored were suggested for early
detection of the impacts of climate-carbon cycle feedbacks. Effective parameters such as
various precipitation and vegetation indices were proposed to detect potential hotspots for
climate change.

Next, plans were suggested to integrate various observational data and models for
developing a system for early detection of carbon cycle changes. Based on the integration
of satellite observations including GOSAT (Greenhouse gases Observing SATellite),
airborne and ground-based observations, and atmospheric, oceanic, and terrestrial carbon
cycle models, the primary issues and tasks were identified to accelerate the development
of an effective system for observing and evaluating the impacts of climate-carbon cycle
feedbacks. Scientific and technological issues were also highlighted to improve methods
for optimizing model parameters using the observational data.

Finally, a road map was proposed for achieving a better estimation of the global
carbon cycle and the impact of climate-carbon cycle feedbacks. A list of required studies
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was proposed including not only scientific targets but also infrastructures that would
allow us to find minor signs of the changes. The target area was the whole globe, with an
emphasis on the Asia-Pacific and the critical areas of potential hotspots suggested by the
present study.
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