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Simulation of Thermohaline Circulation and Global Warming
(DSimulation of Zonal Mean Thermohaline Circulation

Jin Xiangze and Zhang Xuehong
(LASG, Instiruie of Atmospheric Physicr. Chinese Academy of Sciences, Beifing 100080

Abstract

This is the first part of the work on the role of the rthermohaline circulation
in global warming event conducted with a simple coupled ocean-atmosphere maodel.

In order to establish the coupled model, 2 two-dimensional thermohaline circu.
lation model, which was the first formulated by Wright and Stocker in 1391, was
reconstructed first, The model consises of two basins: the Atlantic and the Pacific,
which are connected by the Southern Qcean. With annual mean surface [orcings, the
model has been integrated for 4000 years from a homogencous and motionless state.
The simulated thermohaline structure indicates that the North Atlantc is cooler
and saliner than the North Pacific Qcean. It is this characteristics that accounts
for the formation of present thermohaline circulation. The meridional distribution
of the air-sea heat exchange shows that the northern Neorth Atlantic is the main
source for heating atmosphere, The scositivity experiment of the thermohaline cir-
culation to the sea surface salinity flux indicates that it is necessary to increase the
surface salinity in the northern North Atlantic to obtain the reasonable thermohali
ne circulation in this zonal mean two.dimensional model, This paper also gives
some explanations for this especial treatment. In addtion, the convection is crucial
for the maintenance of the thermohaline circulation. By Comparing the restlt ot
seasonal cycle with that of non-seasonal cycle one can {ind that although the appa-
rent seasonal temperature variation only appears within the (wo uppermosi layers,
the inclusion of seasonal cycle strengthens the convection in high latitudes in win-
ter, which influences rhe thermohaline ciremlation directly and acrvates decp sea
water to transport more heat upward. This is an important factor in the ma‘ntena-
nce of a reasonable thickness of thermocline.

Key words: thermohaline circulation; sensitivity experiment; seasonal cycle.



