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The importance of moving tropical disturbances over the Indian Ocean
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ABSTRACT. In this paper, some results are given which help support the idea that the tropical disturbances
propagating over the Indian Ocean during the northern summer, are an important phenomenon of the broad-scale
Indian monsoon .

Time-longit ude sections of cloud iness over the Indian Ocean during one month and a half of the 1975 summer
monsoon stress the existence of moving disturbances : eastward-moving ones in the northern Indian Ocean and
westward-moving OOCs in the southern Indian Ocean. These perturbations as welt as their zonal propagation are
also evidenced at ground level. From a comparative analysis with balloon trajectories, it is shown that they can
have an influence on tbe low-level air flow circulation over the Iodian Ocean.

The intensity of the M~scarene High Pressure, located near 300S. 500E. is studied in relation with the occur..
renee of the westward-moving disturbances. It is sho wn that these disturbances modulate the anticyclone intensity
of the broad-scale monsoon system with a quasi-biweekly period.

The relationship found by Findl ater (969) between the low-level cross-equatorial winds OVer Kenya and
rainfall over the western coast of India is investigated with focus on the tropical disturbances propagating eastwards
over the northern Indian Ocean. An increase of the intensity of the Somalia jet occurs. each time a perturbation
originates over the western Arabian Sea and begins moving eas twards. The rainfall mechanism Over the south part of
the western coast seems to be linked to these perturbations and rainfall maxima occur a few days before the pressure
minima. The relationship. with a 3·4 day lag between wind maxima over Kenya and rainfall maxima over the
western coast can bewell explained with the eastward-moving tropical disturbances.

1. Introduction

Th e southwest monsoon rainfall which accounts
for major par t of precipitation in India occurs in
pulses evidenced by the alternati ons of stro ng
and weak monsoon conditions , called "active"
and " break" monsoons. The physical phenomenon
which could explain these large -time varia tio ns
still remains greatly unknown. Tentative explana­
tio n has often been given by meteorologists which
focus on mechanisms occurring over the Indi an
region itself or at the mid-latitudes of the northern
hem isphere (Ramaswamy 1962). Little emphasis
has been placed in phenomenon occurring over
the oceanic areas of the broad-scale mon soon
system (Malurkar 1960) . Howev er , tropical
disturbances propagate over the Indi an Ocean
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as recently shown by Zangvi l (1975) from time­
longitude sections of satellite-derived data on
cloud brightness as well as space-time spectrum
analyses. Disturbances, with a nearly 9-day
period , were found propagating eastwards in the
northern Indi an Ocean and westwards in the
southern Indian Ocean. However, the ro le of
th ese perturbations as well as the relationship
with monsoon activity was not investigated.
During the period of the balloon experiment
presented in a companion paper , an analysis
of cloudiness coverage was made to study the
perturbations as well as their influence on the low­
level air flow circulation, using the balloon trajec­
tor ies. Th is study is presented in sect ions 2 and 3.

Kri shnamurti and Bhalme (1976) have recently
















