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A Two—Dimensional Ocean Thermohaline Circulation Carbon Cycle Model

Xu Yongfu, Wang Mingxing
(LAPC, Instutute o f Atmospherie Physics, Chirese Academy o fSciences, Beijng 100029)

Jin Xiangze
(LASG, Instrtute o fAdtmaos pheric Physics, Chinese dcademy o fSciences, Berjng 100080)

Abstract This paper presents an ocean carbon cycle model driven by a constant flow field produced
by a two-dimensional thermohaline circulation model. Under the assumption that ocean biogenic var-
ben is considered Lo be in a dynamic equilibrium, the inorganic carbon cycle is emphatically studied.
Under the forcing of given preindustrial atmoespheric carbon dioxide concentration, carben cycle model
is integrated for over five thousand years 1o obtain a steady state. For the human perturbation. pre-
scribed atmospheric carbon dioxide concentrations are ysed as the upper boundary condition. Results
show that the oceans can take up 36% of carbon dicxide released by human activities for the period of
1980~ 1989. By using industrial emission sources of carbon dioxide and a combined model of the at-
mosphere and ocean, a marginal airborn fraction of 0.66 is obtained for the period of 1980~ 1989,
Through the comparison of the results from these two methods, it can be deduced that before industrial
revoiution a non-industrial source exists. while after 1940, an extra sink is needed.

Key words thermohaline circulation  carbeon cycle model  non-industrial source



