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Relation between eoaporation over the Arabian Sea and rainfall

at the west coast of India during summer monsoon

CHA NDRAKANT M. BHUMRALKAR

Stanford Research Institute, Califo rnia, U.S.A.

ABSTRACf. Qua si-synoptic latent heat fluxes have: been compu ted over the Arabian Sea for the period 20
June 10 19 July 1963. During this same period. the monsoon rainfall at the west co ast of India was measured and
found to be divided into three distinct phases : preintcnse, intense and postintense. Whereas the correlation between
the latent heat of ev?poration over the Arabi~~ S~.a and the intensity o f rainfall at the west coast of India is generally
good , the compu tations also show that precipitation over the central and eastern Arabian Sea exceeds the moisture
that evaporates into the atmosphere from the Arabian Sea. The results of the study suggest that while latent heat
exchanges over the Arabian Sea playa significant role in the rainfall patterns at the west coast of India, a cause-and
effect relationship is not clear.

1. Inlroduction

Various studies have highlighted thc individual
characteristics of rainfall over the Indian subconti­
nent. A large number of Indian meteorologists
believe that the topogra phic relief of the Indian
subcontinent is the chief cause of both summer
and winter precipitation; others have linked the
migration of tbe so-called Inter-Tropical Conver­
gence Zone (ITCZ) with the rainfall pattern of
India, on the assumption that rain always accom­
panies the line of convergence. Colon (1964)
bas suggested that energy exchanges between the
Arabian Sea and the monsoon air have consider­
able influence on the monsoon flow and the
synoptic weather patterns over India. Findlater
(1969) has suggested that variation s in the cross­
equatorial speed of a system of low-level jet streams
whicb are closely associated with the ITCZ over
the Arabian Sea and western India, have an impor­
tant regulating influence on the rainfall over India.
Recently, Walker (1975) has concluded that the
monsoon rain system of western India can exist
only by interaction with the convective tropospbere.
However, due to inadequ ate observational coverage
of tracts west of India, most of thc explanations
have remained more or Icss conjectural.
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The principal objective or this paper is to examine
the relationship (if any) between the fluctuations
of rainfall at the west coast of India, south of 20oN,

and the synoptic-scale latent-heat exchanges over
the Arabian Sea.

2. Analytical procedures and the available data

(a) Region

Fig. I shows the location of the Arabian Sea
relative to the entire Indian Ocean and the border­
ing land masses.

For the purpose of this study, I selected a region
(Fig. I, hatched portion) characterized by a sur­
face flow that always reaches the west coast of
India (south of 20°N) during the summer monsoon
period. Flow that deviated away from the west
coast was excluded from consideration because it is
not expected to have significant influence on the
rainfall there, and tbe flow to the coast from the
surrounding land masses was excluded to obviate
the influence of factors other than air-sea exchanges
over tbe Arabiau Sea.

(b) Time period

This investigation covers tbe period from 20 June
1963 to 19 July 1963 (botb days inclusive). I
























