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Emission from fossil fuel and increase of CO
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Fig. 1 CDIAC (Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, Department
of Energy) data of annual CO, emission from fossil fuel consumption (Marland et al. 2009) (the red line)
and NOAA/ESRL (National Oceanic & Atmosphere Administration / Earth System Research Laboratory)
data of annual increase of atmospheric CO, (Conway and Tans 2009) (the black line). As for NOAA/ESRL
data, CO, concentration data was converted by the rate of 1ppm=2.1GtC.

LAND OCEAN

Fig. 2 TransComa3 Layer2 region map of land (left) and ocean (right).
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Global annual CO2 flux : output.iguchi
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Fig. 3 Interannual variation of annual CO, flux from land (the red line), ocean (the blue line) and total
globe (the black line) estimated by TransCom synthesis inversion method.

Table 1 Long term trends of global CO, fluxes shown in Fig. 3. Unit of the trends is GtC/yr. Lower values
in round brackets are t-value. A trend is significant if |t|=2.09 (for 10-year trend, |t|=2.26).

1988-2008 | 1988-1998 | 1998-2008
0.037 0.118 -0.036
Total Globe (0.68) (0.71) (-0.26)
0.011 -0.041 0.060
Total Land (0.37) (-0.48) (0.82)
0.048 0.077 0.024
Total Ocean (1.23) (0.64) (0.23)
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Annual CO2 flux of land region : output.iguchi
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Fig. 4 Interannual variation of annual regional land CO, flux estimated by TransCom synthesis inversion
method.

Table 2 Long term trend of regional land CO, fluxes shown in Fig. 4. Unit of the trends is GtC/yr. Lower
values in round brackets are t-value. A trend is significant if |t|=2.09 (for 10-year trend, [t|=2.26).

1988 1988 1998 1988 1988 1998

Region Region
- 2008 - 1998 - 2008 - 2008 - 1998 - 2008
Boreal _ 0.001 -0.044 0.085 | Boreal Asia | -0:033 -0.087 -0.071
North America| (0.08) (-1.79) (2.63) (-2.39) | (-3.40) | (-1.63)
Temperate -0.013 0.106 -0.157 Temperate 0.043 -0.037 0.092
North America| (-0.53) (1.90) (-3.53) Asia (2.53) (3.21) (2.88)
Tropical 0.041 0.089 0.058 South East 0.042 0.164 0.063
America (1.77) (1.82) (0.80) Asia (1.64) (3.21) (0.71)
Temperate 0.000 -0.041 0.021 Australia -0.023 -0.003 -0.042
South America | (-0.01) | (-0.49) (0.37) (-2.98) | (-0.21) | (-1.84)
North Africa | -0-013 -0.008 -0.092 Europe -0.019 -0.039 -0.001
(-0.58) | (-0.13) | (-1.80) (-1.54) | (-1.13) | (-0.02)

0.010 0.019 0.008

South Africa
(0.68) (0.48) (0.19)
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Annual CO2 flux of ocean region : output.iguchi
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Fig. 5 Interannual variation of annual regional ocean CO, flux estimated by TransCom synthesis inversion
method.

Table 3 Long term trend of regional ocean CO, fluxes shown in Fig. 5. Unit of the trends is GtC/yr. Lower
values in round brackets are t-value. A trend is significant if |t|=2.09 (for 10-year trend, [t|=2.26).

1988 1988 1998 1988 1988 1998

Region Region
- 2008 - 1998 - 2008 - 2008 - 1998 - 2008
Northern 0.028 0.055 0.054 Tropical 0.000 -0.015 0.014
Pacific (2.17) (12.99) (1.28) Atlantic (0.08) (-2.83) (3.46)
Western -0.008 -0.066 -0.003 Southern -0.001 0.025 0.006
Tropical Pacific| (-0.66) | (-2.51) | (-0.08) Atlantic (-0.14) (0.80) (0.39)
Eastern -0.029 -0.065 -0.062 Southern 0.010 -0.020 -0.015
Tropical Pacific| (-2.73) | (-2.35) | (-2.53) Ocean (0.71) (-0.42) | (-0.73)
Southern -0.008 -0.021 0.010 Tropical 0.001 0.024 -0.023
Pacific (-0.54) | (-0.52) (0.28) [Indian Ocean| (0.09) (1.10) (-1.16)

0.001 -0.027 0.035 Southern -0.007 0.064 -0.018

Arctic O
TS (06) | (114) | (L76) [indian Ocean| (0.53) | (183) | (0.91)

Northern 0.024 0.005 0.063
Atlantic (3.49) (0.31) (4.57)
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Fig. 6 Interannual variation of regional fire CO, emission for 1997-2005. Data is ORNL DAAC Global Fire

Emission Database Ver. 2.1.
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Fig. 7 Anomaly of fire CO, emission shown in Fig. 6. The broken line is anomaly of regional CO, flux

estimate by synthesis inversion method.
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TransCom TransCom  Experiment,

Decadal Trends of Estimated Global and Regional CO, fluxes

Takao IGUCHI

Synopsis

Using synthesis inversion method of Transcom, interannual variations of regional surface CO, fluxes
were estimated for the period of 1988-2008. Then for the estimated fluxes, long-term trends were calculated.
The result shows that the annual global flux from ocean seems to be increasing, but the global flux from
biosphere doesn’t have a significant trend. As for regional fluxes, some land regions show significant trends.
The positive trends of Temperate Asia, Tropical Asia, and Tropical America correspond with combustion of
fossil fuel and land use change in these regions. Other significance trends of land regions are thought to be
due to responds of terrestrial ecosystems to climate change. Also some ocean regions show significant trends.
Regions of mid-high latitude of Northern Hemisphere show high positive trends. Flux from east tropical
Pacific region shows negative trend. CO, emission from fire does not contribute to the long-term trend of

annual increase of atmospheric CO..
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