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Long term trends in the frequency of monsoona l cyclonic disturbances
over the north Indian Ocean
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ABSTRACT. Long term trends in the frequencies of cyclonic disturbances ti.e , depressions and cyclo nic storms)
and the cyc lonic storms form ing ove r the Hay of Bengal and the Arab ian Sea durin g the sou thwest monsoon season
(Ju ne-Se ptember) ha ve been stud ied utilizing 110 years data from IRc)()· 1999. There have ban signi ficant dec reasing
trends in both the freq uencies but the freq uency of cyclon ic dis turbances has dimini shed at a faster rate. 111(' trend
ana lysis shows thai the frequ ency of cyclonic disturbances has decreased at the rate of abo ut six 10 seve n disturbances per
hundred years in the monsoon season . The freque ncy of cyclonic sim ms of monsoon season has decreased at the rate of
one to two cyclones per hund red years.

Key words - Cyclonic disturbance. Trend analysis. Variability. Cyclonic storm . SOUlhw~( monsoon.
EI Nino l Southern Oscillation (ENSO).

I. Introd ucti on

The role o f tropical cyc lones and de pressions in the
cli mate of trop ics can not be overemphasized (Riehl.
1979). The freq uency of monsoon depressions forming
over the north Indian Ocean especially ove r the Ray of
Bengal is important for the summer rains over the central
and northern parts o f Ind ia. The main objective of the
present study is to doc ument lo ng term trends in the
frequencies of depressions and cyclonic storms form ing
over the Bay of Bengal and the Arabian Sea duri ng the
southwes t monsoon seaso n.

Ther e have been so me climato logical studies on the
storms and depr essions in the Indian seas (Rai Sircar ,
1958) but none of these have loo ked into the long term
trend s in the frequen cies of cyclonic disturbances of the
north Indian Ocean. Most of the studies on depressio ns
and cyclone s ha ve dealt with the pred iction of mo vement
of these systems rather than prediction of their frequency
(Sikka and Suryanarayana. 1968; Datta and Gupta. 1975;
Neumann and Mandai. 1978).

The variabilities of different scales in the time-series
of the freque ncies of cyclonic disturbances may not be
same in all the seasons. Similarly. the variabilities in the
time-se ries of annual freq uency may not reflect the
inherent variabi lities in different seaso ns. Therefore there
is a need to exa mine the (rends in the seasonal frequencies
of cyclonic disturbances ove r the Bay of Bengal and the
Arabian Sea. As monsoon depressions and cyclones are
important weather systems of su mmer monsoon and there
are large variatio ns in their frequencies . an attemp t has
been made here to examine the long term modes in their
frequencies.

2. Dat a a nd method ology

The frequencies o f monsoon depressions and
cyclonic stor ms that formed ove r the north Indian Ocean
area from 5°N-35 ° N and 50° E- IOO° E (i-e, ove r the Bay
of Bengal and the Arab ian sea taken together) dur ing the
period 1890- 1970 have been obtained from the IMD atlas
(IMD. 1979 ). The freque ncies during the period 1971-90
have been extracted from the addendum to the same
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