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Fate of Anthropogenic CO2 Emissions (2010)

Global Carbon Project 2010; Updated from Le Quéré et al. 2009, Nature Geoscience; 
Canadell et al. 2007, PNAS

プレゼンター
プレゼンテーションのノート
Important to emphasize:
High resolution satellite data archives are fragmented in time and coverage, and therefore often inadequate for regional-scale mapping for forest cover
Systematic satellite observations do not happen by themselves - space agencies must ACTIVELY plan and implement
There are 6 key components which must be considered



Human Perturbation of the Global Carbon Budget

プレゼンター
プレゼンテーションのノート
Natural land and ocean CO2 sinks removed 56% of all CO2 emitted from human activities during the 1958-2010, each sink in roughly equal proportion. During this period, the size of the natural sinks has grown almost at the same pace as the growth in emissions, although year-to-year variability is large. There is the possibility, however, that the fraction of all emissions remaining in the atmosphere has a positive trend due to changes in emissions growth rate and decline in the efficiency of natural sinks.
The trend in the ocean sink is estimated by using an ensemble of 5 ocean-process models for 1959-2008. For 2009 and 2010, the sink is estimated from anomalies calculated with a sub-set of these models. The models were normalized to the observed mean land and ocean sinks for 1990-2000, estimated from a range of oceanic and atmospheric observations. Models were forced with meteorological data from the US national Centers for Environmental Prediction and atmospheric CO2 concentration. The land sink is calculated as the residual of the sum of all sources minus atmosphere+ocean sinks. 

How the global carbon budget is put together:
Atmospheric CO2. The data is provided by the US National Oceanic and Atmospheric Administration Earth System Research Laboratory. Accumulation of atmospheric CO2 is the most accurately measured quantity in the global carbon budget with an uncertainty of about 4%.
Emissions from CO2 fossil fuel. CO2 emissions from fossil fuel and other industrial processes are calculated by the Carbon Dioxide Information Analysis Center of the US Oak Ridge National Laboratory. For the period 1958 to 2007 the calculations were based on United Nations Energy Statistics and cement data from the US Geological Survey, and for the years 2008 and 2009 the calculations were based on BP energy data. Uncertainty of the global fossil fuel CO2 emissions estimate is about ±6% (currently ±0.5 PgC). Uncertainty of emissions from individual countries can be several-fold bigger.
Emissions from land use change. CO2 emissions from land use change are calculated by using a book-keeping method with the revised data on land use change from the Food and agriculture Organization of the United Nationals Global Forest Resource Assessment 2010. Uncertainty on this flux is the highest of all budget components.
Ocean CO2 sink. The global ocean sink is estimated using an ensemble of five process ocean models. Models are forced with meteorological data from the US national Centers for Environmental Prediction and atmospheric CO2 concentration.  Current  uncertainty is around 0.5 PgC y-1.
Land CO2 sink. The terrestrial sink is estimated as the residual from the sum of all sources minus ocean+atmosphere sink. The sink can also be estimated using terrestrial biogeochemical models as in previous carbon budget updates. Current uncertainty 1 PgC.
More information on data sources, uncertainty, and methods are available at:
http://www.tyndall.ac.uk/global-carbon-budget-2010
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CO2 emission from deforestation, 1990s

Huge emissions from tropics
NIES (Ito et.al)



GEO task on “Forest Carbon Tracking”
Ultimate Goal: 

Establishment of a network of national 
systems

 
and associated regional test-

 sites, using satellite data and 
methodologies, to demonstrate forest-

 change monitoring capability, in support 
of  climate policy needs



Initial Focus Areas  
- SE Asia -



Agendas for discussion

• Global Forest Observations Initiative (GFOI)  
was proposed as the first task to commit to an 
operational contribution

• FCT conduct research activities responding to 
the policy demands: Rio+20  
1) Monitoring, Reporting and Verification (MRV) to 

support the UNFCCC/REDD+ development

2) Consideration of the tradeoff between global 
forest carbon management and other social 
benefits. 



Session program (part 1)
Overview of GEO FCT and GFOI

Miriam Baltuck (CSIRO, DCCEE, Australia), Co-Chair

Overview of the GFOI Space Data Coordination

Ake Rosenqvist (soloEO, Japan)

Overview of REDD+ activities in Malaysia

Hamdan bin Omar (FRIM, Malaysia)

Overview of REDD+ activities in Indonesia

Orbita Roswintiarti (LAPAN, Indonesia)

Overview of REDD+ activities in Vietnam

Nguyen Phu Hung (Forest inventory and planning institute, Vietnam)

Overview of National Carbon Project

CS Jha (FED, NRSC, India)



Session program (part 2)
Stability of GAMMA-NAUGHT and THE PALSAR based FOREST MRV SYSTEM

Masanobu Shimada, Manabu Watanabe, Takeshi Motooka, Tomohiro 
Shiraishi, Rajesh Thapa (Japan Aerospace Exploration Agency (JAXA), 
Japan)

Systematic collection of in-situ data for validation of remotely sensed 
information for regional forest carbon monitoring

Kenlo Nasahara (Univ. Tsukuba, Japan)

Research of forest carbon monitoring methodologies for REDD+

Tamotsu Sato (Forestry and Forest Products Research Institute (FFPRI), 
Japan)

Estimate on large scale carbon dynamics in tropical peatland-forest

Mitsuru Osaki and Kazuyo Hirose (Hokkaido Univ.)

Integrating ground observation, satellite remote sensing, and terrestrial 
ecosystem model for future forest carbon monitoring systems

Nobuko Saigusa, Akihiko Ito, and Yoshiki Yamagata (NIES, Japan)

Session summary and discussion lead by Co-chairs for FCT toward 
sustainability science



Emissions from Decomposition in Tropical Peatlands

Hooijer et al. 2009, Biogeosciences

355 Mt y−1 to 855 Mt y−1 (2006)

Minimum:     637 Mt y−1 CO2 (2000–2006)
Maximum: 2,255 Mt y−1 CO2 (1997–2006)

3-10% of FF emissions

Minimum: 
469 Mt y−1 CO2 (2000–2006)

Maximum:
1,400 Mt y−1 CO2 (1997–2006)

FireDecomposition
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