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Increasing carbon dioxide emissions from fossil fuel use and land-use change has been perturbing the bal-
anced global carbon cycle and changing the carbon distribution among the atmosphere, the terrestrial biosphere,
the soil, and the ocean. SGCM(Simple Global Carbon Model) was used to simulate global carbon cycle for the
IPCC emissions scenarios, which was six future carbon dioxide emissions from fossil fuel use and land-use
change set by IPCC(Intergovernmental Panel on Climate Change). Atmospheric CO, concentrations for four sce-
narios were simulated to continuously increase to 600~1050ppm by the year 2100, while those for the other
two scenarios to stabilize at 400~600ppm. The characteristics of these two CO,-stabilized scenarios are to sup-
press emissions below 12~13 Gt Clyr by the year 2050 and then to decrease emissions up to 5 Gt C/yr by the
year 2100, which is lower than the current emissions of 6.3£0.4 Gt C/yr. The amount of carbon in the atmos-
phere was simulated to continuously increase for four scenarios, while to increase by the year 2050 ~2070 and
then decrease by the year 2100 for the other two scenarios which were CO,-stabilized scenarios. Even though
the six emission scenarios showed different simulation results, overall patterns were such similar that the amount

of carbon was in the terrestrial biosphere to decrease first several decades and then increase, while in the soil
and the ocean to continuously increase. The ratio of carbon partitioning to the atmosphere for the accumulated
total emissions was higher for the emission scenario having higher atmospheric CO», however that was decreas-

ing as time elapsed. The terrestrial biosphere and the soil showed reverse pattern to the atmosphere.
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Fig. 1. The schematic diagram of eight box carbon model with roughly estimated reservoirs and
fluxes. Carbon reservoirs are gigatons as carbon ((Gt C) and fluxes are Gt C/yr.
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Table 1. Cumulative carbon source and sinks with flow ratios in parenthesis for six scenarios at year 2050 and

2100 (Unit : Gt)

Emission scenarios

Year Source and Sink

AlB AlFI AIT A2 Bl B2
Fuel+Deforestaion  803(100%)  654(100%)  500(100%)  569(100%)  485(100%)  444(100%)
Atmosphere 501(62%) 433(66%) 227(45%) 346(61%) 203(42%) 167(38%)
2050 Land Biota -6(-1%) -29(-4%) 14(3%) -21(-4%) 22(5%) 25(6%)
Sail 141(18%) 90(14%) 117(23%) 91(16%) 120(25%) 117(26%)
Ocean 167(21%) 160(24%) 142(28%) 1563(27%) 140(29%) 135(30%)
‘uel+Deforestation  1865(100%)  2004(100%)  913(100%)  1649(100%)  865(100%6)  1035(100%)
Atmosphere 1072(57%)  1232(61%) 279(31%) 996(60%) 186(22%) 337(33%)
2100 Land Biota 52(3%) 59(3%) 63(7%) 21(1%) 97(11%) 88(9%)
Soil 359((19%) 331(17%) 278(30%) 273(17%) 303(35%) 322(31%)
Ocean 382(21%) 382(19%) 293(32%) 359(22%) 279(32%) 288(28%)
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