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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

»

¢ o = M w
[ IS IRS EENIS I CRRS IR IR NS <)

o

CQ2(GtC)
|

|
| | U
ES [e% N o
T

[
—\
uuluuluuluulm‘I‘mlm‘lm‘I‘mlm/‘(‘Kl‘u‘Im‘l‘mlm‘I‘mluuluuluu

| | |
I
[ BN RS

a

1990 1995 2000 2005
YEAR(1988—2008)

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 trend of global CO, fluxes shown in Fig. 3 for the period of 1988-2008.

Long-term trend
(GtClyr**2)
Total Land 0.011
Total Ocean 0.048
Total Globe 0.037
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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 for the period of 1988-2008.

Region Lo?gJenn Region Long-term
rend trend
Boreal North America 0.001 Boreal Asia -0.033
Temperate North America -0.013 Temperate Asia 0.043
Tropical America 0.041 South East Asia 0.042
Temperate South America 0.0 Australia -0.023
North Africa -0.013 Europe -0.019

South Africa 0.010
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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 for the period of 1988-2008.

Region Lo?g-term Region Long-term
rend trend

North Pacific 0.028 Tropical Pacific 0.0

West Tropical Pacific -0.008 South Pacific -0.001

East Tropical Pacific -0.030 Southern Ocean 0.010
South Pacific -0.008 Tropical Indian Ocean 0.001
Arctic Ocean 0.001 South Indian Ocean -0.007
North Pacific 0.024

— 318 —



(2007) TCO,fafin o Al fEtE 3 F5 1 S AL 72 B K EE 1 e
MZEMMARIED MLy RERLED, ZFOMHEITH]
WO oOER L 0 ITNE ol FRMEKOBL
DESESNTWHILmE TIXIRNE 727 T v 7 AD
E# LU FERONRD ST, TDO—FT, B
KFHEFHDOELSICT T v 7 AREAD R L K
RS H o, T OWEEITEE L —iho
BAIRIC L DCODMIEIEE LTambiTWna R,
¥+ iHro=—=alc ko THEFSHAEA L, CO,
MHEEMNMET LR DH 5, Zoft, RiEza
TR TIHWT 5 v 7 ZOEMBO R A ST,
KEHFCORED EHIZ L D EEDORD NEH &
LTCEILNDD, SOLRIAENLETHD,

5. F&E®

B # O GLOBALVIEWS — 4 % T 1979~2008
FEOMBIZ OV THIRIEIC L 5C0,7 7 v 7 A5
DHEE #AT o TR, WEED O O oA e -
NHOREOEINE K& BBl T2 EWv I fER
D7z, BE R RO RSN U 7 SEIO T bR gk o
PREEIC X 2 oo getENE W EIR TH Y,
FRLA T D 5 V0 T LT, LiEnd-
The EARERIZE 2 KRAFCOOWIN 1ITHEZ TR
57, LLARMESTLAREESG H DD, FEMITEE L
DD 7T v 7 ZER G E D THRERICHTH D M
B D, WEIZ DWW T SR OHRE D 5 D CO,
BRI L TR0, FRICALEER T ORISR F )
ST, —J7, B B G TR R S o ik B
RRWO L TNDENIERL 2T,

#

AL THWWEO FECET 277 han,
T—X, f@Rfr7 e 7 Z AidTransComas — A — T &
0 ES N2 UE Uiz, HRTE TR W 72 5o O COL il
55 — % [XNOAA/ESRL GLOBALVIEW 7 — & ~2—
VEVEBGNELE LT, KFmSLOFig. 1THW 1k
FIREHEIRCO,7 5 v 7 A D F — Z [ZCDIACHK — A
NR—=V LY, KAFPCO,FEMBEET — ¥ 1
NOAA/ESRS Global Monitoring Divisionds — A ~X—
FOBAHWEZLE Lz, WiREICBT 5 KAk T
TV & 7o COL M 5 HBRIL A K F AT IE | A 7
4 TRz — (RELRFA) OA——a 2
— X —EfEALTITWE Lz, DL EOBBICHE A
FLET,

& Xk

B W, KRE O Bk (1999) : 3WILEIXET L
Z AW REA T T 2 COMBDWFTE, B KT
T4, %54275B-1, pp. 385-396

A dE (2008) - KAUHRIRE T LA HV TR
EIC KD HIC0,7 T v 7 A L Z DX LB D
e, PISEHTIERTAE R, #55175B, pp. 399-407.

Baker, D. F., Law, R. M., Gurney, K. R., Rayner, P.,
Peylin, P., Denning, A. S., Bousquet, P., Bruhwiler, L.,
Chen, Y.-H., Ciais, P., Fung, I. Y., Heimann, M., John,
J., Maki, T., Maksyutov, S., Masarie, K., Prather, M.,
Pak, B., Taguchi, S. and Zhu, Z. (2006): TransCom 3
inversion intercomparison: Impact of transport model
errors on the interannual variability of regional CO2
fluxes, 1998-2003, Global Biogeochemical Cycles, Vol.
20, GB1002, doi:1029/2004GB002439.

Conway, T. and P. Tans (2009), Trends in Atmospheric
Carbon Dioxide — Global,
www.esrl.noaa.gov/gmd/ccgg/trends.

Gurney, K. R., Law, R. M., Denning, A. S., Rayner, P. J.,
Pak, B. C., Baker, D. F., Bousquet, P., Bruhwiler, L.,
Chen, Y.-H., Ciais, P., Fung, I. Y., Heimann, M., John,
J., Maki, T., Maksyutov, S., Peylin, P., Prather, M. and

Taguchi, S. (2004): TransCom3 inversion inter-
comparison: Model mean results for the estimation of
seasonal carbon sources and sinks, Global

Biogeochemical Cycles, Vol. 18, GB1010, doi:10.1029/
2003GB002111.

IPCC (2007): Climate change 2007 — The physical
science basis, Cambridge University Press, US.
Marland, G., Boden, T. A. and Andres, R. J. (2009):
Global, Regional, and National Fossil Fuel CO2
Emissions, in Trends: A Compendium of Data on
Global Change. Carbon Dioxide Information Analysis
Oak Ridge
Department of Energy, Oak Ridge, Tenn.

NOAA/ESRL (2009): GLOBALVIEW,
http://www.esrl.noaa.gov/gmd/ccgg/globalview/index.h

Center, National Laboratory, U.S.

tml

Quéré, C. L., Rédenbeck, C., Buitenhuis, E. T., Conway,
T. J., Langenfelds, R., Gomez, A., Labuschagne, C.,
Ramonet, M., Nakazawa, T., Metzl, N., Gillett, N. and
Heimann, M. (2007): Saturation of the Southern Ocean
CO2 sink due to recent climate change, Science, Vol.
316, DOI: 10.1126/science.1136188, pp. 1735-1738.

Schiermeier, Q. (2005): Trees don’t suck up carbon
dioxide as hoped, Nature News, Vol.2, doi:10.1038/
news050822-7/25.

TransCom (2007): The TransCom Experiment,
http://www.purdue.edu/transcom/index.php

— 319 —



Recent Trend of Global and Regional Carbon Dioxide Fluxes Estimated by Synthesis Inversion
Method using Atmospheric Transport Model

Takao IGUCHI

Synopsis

To estimate recent trend of global and regional annual surface CO, fluxes, TransCom3 Layer2
synthesis inversion method was implemented using three-dimensional atmospheric transport model for the
period of 1979-2008. For this study, input observational data was revised from GLOBALVIEW CO, data set.
The result showed that increase ratio of total ocean CO, flux was larger than that of total land CO, flux. The
increasing ratio of land CO, flux includes the increasing ratio of emission from fossil fuel, so the increasing
ratio of CO, flux from terrestrial ecosystem was smaller and maybe minus value. The CO, flux from ocean
increased at mid and high latitude areas, especially at North Pacific and North Atlantic. On the other hand,
the CO, fluxes from tropical and low latitude ocean regions slightly decreased.

Keywords: co2, carbon dioxide, carbon budget, inversion method
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