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Mechanism of cold water regions observed in winter in the Indian Ocean
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ABST RACT. Two cold sea surface temperature (SSn regions are found in the Arabian Sea in
boreal winter. One is located northeast of Madagascar. and another is located in a northern pan of
Arabian Sea. The mechanism for appearance of the cold water is investigated by using mon thly
climatological ocean observation data. The co ld water found northeast of Madagascar is caused by
upwelling owing 10 Ekman divergence associated with a reversal of wind direction. On the other
hand. the decrease in SST in a nonhem pan of Arabian Sea is basically caused by decrease of net
heat nux associated with reduced shortwave radiation and increased laten t heat nux. These results
are cons istent with resu lts obtained from a numerical investigation by McCreary and Kundu (1989) .
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I. Introduction

The Indian Ocean is the smallest of all oceans
including the Southern Ocean and has several different
features compared with other oceans. The most striking
difference is the seasonal reversal of Ihe Somali Current
depending on the wind direction of the monsoon. Also
the northern boundary of the Indian Ocean is located
at considerably low latitudes. As a result. intermediate
and deep water cannot be formed in the northern
Indian Ocean. Therefore. heavy water must come from
the Southern Ocean and Ihe Mediterranean Sea including
the Persian Gulf, The Red Sea, and the Australatian

(645)

Mediterranean Sea (Tomczak and Godfrey 1994).
Surface warm water nows into the Indian Ocean from
the Pacific Ocean as the Indonesian Through Row
and return 10 the Atlantic Ocean in the inter-ocean
exchange system of sea water (Gordon 1986). The
exchange of sea water in the Indian Ocean is considered
to be an essential pan in the global system. The role
of tne Indian Ocean in the global climate system is
discussed in detail and summarized by Godfrey el al.
(1995). They demonstrated that many scientific

questions about the Indian Ocean still exist and
mentioned about what oceanic processes generate and
maintain SST anomalies as a basic question.
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