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Fig. 1 Residual atmospheric carbon (black line) and El Fig. 2 Global carbon flux from terrestrial biosphere
Nino monitoring index (red line) (JMA 2007). Residual calculated by Sim-CYCLE (black line) and El Nino
atmospheric carbon is converted from growth of glo- monitoring index (red line) (JMA 2007).

bally averaged mixing ratio (Conway et al. 2007) by
1ppm=2.1GtC.
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Fig. 3 Inter-annual variation of global CO, fluxes calculated by Sim-CYCLE divided into 5 latitudinal ranges (90N-
50N, 50N -20N, 20N -0, 0-208, 20S -90S).
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Fig.4 A map of terrestrial regions used in TransCom3

Layer2 experiment (Baker et al. 2006).
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Fig. 5 Inter-annual variations of regional terrestrial biosphere CO, fluxes calculated by Sim-CYCLE. Note that color

of each line is not same as corresponding region of Fig. 4.
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Region No lag 1 year lag Region No lag 1 year lag
North America(N) 0.29 -0.10 Siberia 0.13 0.46
North America(S) 0.61 0.12 West Asia -0.07 0.66
Central America -0.58 0.21 Sout-Fast Asia -0.71 0.51
South America 0.66 -0.08 Australia -0.06 0.61
Africa(N) 0.24 0.45 Europe -0.03 0.39
Africa(s) 0.46 0.11

Table 1 Correlation coefficients between increase of annual mean ENSO monitoring index and increase of annual CO,

flux at regions shown in Fig. 4 for the period of 1981-2000. For increase of regional flux, both no lag data and 1 year

lag data are used to calculate coefficients. |r[=0.45 corresponds to 95% significance level under two-sided test.
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Fig. 6 Inter-annual variation of global CO, fluxes calculated by TransCom3 Layer2 inversion method using UCI
transport model (Prather et al. 1987). The red line, blue line, black line represent terrestrial flux, ocianic flux, and total

flux respectively.

Annual CO2 flux of land region : GISS.prather

T T T
3.5 F =
3k 4

—3 [ North America(N) _Africa(N) South—East Asia =
-3.5 - North America(S) Africa(s) —i
—4 F| Centrol America  Siberia  Europe E
—4.5 - West Asia g
_5 I I |
1990 1995 2000

YEAR(1988—-2001)

Fig. 7 Inter-annual variation of regional land CO, fluxes calculated by TransCom3 Layer2 inversion method using UCI
transport model (Prather et al. 1987).
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Region No lag 1 year lag Region No lag 1 year lag
North America(N) -0.38 -0.31 Siberia 0.11 0.17
North America(S) 0.06 -0.19 West Asia -0.17 -0.15
Central America -0.45 0.25 Sout-Fast Asia 0.29 0.50
South America 0.48 0.16 Australia 0.25 -0.40
Africa(N) 0.48 0.33 Europe -0.04 0.26
Africa(S) -0.15 0.32

Table 2 Correlation coefficients between increase of annual mean ENSO monitoring index and increase of annual

regional CO, flux calculated by TransCom3 Layer2 inversion method using UCI transport model (Prather et al. 1987)

for the period of 1988-2000. Same as Table 1, no lag data and 1 year lag data are both used to calculate coefficients.

[r|=0.52 corresponds to 95% significance level under two-sided test.
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Inter-annual Variation of Carbon Flux between Atmosphere and Terrestrial Ecosystem
Simulated by Biogeochemical Model
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Synopsis

Inter-annual variation of carbon flux between atmosphere and terrestrial ecosystem was simulated by biogeochemi-
cal process-based model (Sim-CYCLE). The calculated year-to-year variation of global carbon flux is similar to
that of atmospheric carbon increase and highly correlative to variation of annual mean ENSO monitoring indices by
ayear lag. This correlation is a result of summing up fluxes of regions those are not close to ENSO monitoring area.
But, amplitude of variation of global carbon flux by Sim-CYCLE is too small than that of atmospheric carbon
increase. Moreover, there still remain large discrepancies between fluxes calculated by Sim-CYCLE and TransCom
inversion method.
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