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Earth system is composed of several reservoirs (boxes) such as atmosphere, hydrosphere,

biosphere, geosphere and humans. Mass and energy circulations are occurring between these reservoirs.

In long-term period, the steady state conditions are attained. However, in a short-term period, geologic

events (e.g., volcanic activity) and humans activity (e.g., anthropogenic CO, emission to atmosphere)

largely influence the amount and concentration of elements in reservoirs. For example, atmospheric
CO; concentration has been increasing during the last 250 years due to the anthropogenic CO»
emission. Global geochemical cycle simulations based on multi box model (linear and pseudononlinear

model) are useful to clarify the changes in atmospheric CO, concentration and climate (e.g., atmospheric
temperature) during the past and in the future. In this paper, the results of previous model calculations
on those CO> and temperature changes during the past (e.g., 108 years, 6.0 X 10¢ years, and 120

years) are given. The unsolved problems on the calculations (the uncertainty of parameters, assumptions

on the calculations etc.) are cited.
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Fig.1 Interaction between subsystems in earth system.?
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Fig.2 Global carbon cycle including geosphere.®
Unit: 1015 g of Cl/year.

Table 1 Amount of carbon in reservoirs (in 10'5 g).3

Atmosphere 690
Terrestrial biosphere 450
Dead terrestrial organic matter 700
Marine biosphere 7
Dead marine organic matter 3,000
Dissolved carbon in seawater 40,000
Recycled elemental carbon in the lithosphere 20,000,000
Recycled carbonate carbon in the lithosphere 70,000,000
Juvenile carbon 90,000,000
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Table 2 Carbon fluxes between reservoirs.® Numbers of reservoirs are same to those of Fig.1.

Transfer Between Reservoirs Rate
From To Process (in 10'5 g/ year)
1 2 Net photosynthesis on land 48
2 1 Rapid decay of terrestrial organic matter 23
1 4 Net photosynthesis at sea 35
4 1 Rapid decay of marine organic matter 5
2 3 Accumulation of dead terrestrial organic matter 25
4 5 Accumulation of dead marine organic matter 30
3 1 Decay of dead terrestrial organic matter 25
5 1 Decay of dead marine organic matter 30
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Fig.3 Two box model (mass transfer between box 1

and box 2). F: flux, k: rate constant.
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Fig.4 Preindustrial global carbon cycle in steady state based on eight box model.® Unit of the amount of carbon

in reservoir is giga (G, 1 giga=1 X102 ton and unit of flux is gigaton/year.
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Fig.5 The changes in atmospheric carbon (unit: 10'5¢/1000Mtons) and emission (GtonsC/yr) with time since 1860.%)
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Fig.8 The global carbon cycle model considered by
Berner et al. (1991).9
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