
Ma usam, ( 1983), ~. 4, 399·404

551.515 : 551.513 (210.5)

Numerical simulat ion of storm surge envelopes associated
with th e recent severe cyclones imp inging on t he east and
west coasts of India

S. K. GHOSH, B. N. DEWAN ' and B. V. SING H

Meteorological Office, New Delhi
( Received /4 A pril / 982 )

lIT< - "1. 1975 "q·I......, ,".qT~, '1'1 1977" 'rH'''~'t'RT'Im '1'11978" ""'" ""''''' it~~ "",""'\ ,,~r·
fll'ii .. ilRT'Irq ",,\~ l' """,rm fovn 'I'll I ;Pr 'J.'f,T'ft 'lirtlnii ..:r~ 'lI1-.: """I, " "'''''''' " I"f
irw>IHr 'fom ii'l lIHi ~ I • . •

ABSTRA(: f . Envelopes of storm surges generated by the Porbandar cyclone of 1975. Andhra
Pradesh cyclone of 1977 and Pam bnn cyclone of 1978 arc simulated on the computer. T he loca tions
and the magnitudes of peak storm surges are found to he in good agreement with observations.

idealized cyclone striking the coast of Bangladesh, Das
et al. (19 74 ) extended the above mentioned study for
application to the coasts of West Bengal and north
Orissa. They evolved a set of pre-computed nomo­
grams with the help of which storm surges could be
objectively predicted if storm parameters, viz., pres­
sure drop and storm speed arc gfvcn. These
nomograms, however, have limited applicability for
storm intensity. Ghosh (1977 ) has evolved pre-com­
puted nomograms with the help of which storm
surges can be predicted on the cast coast of India
north of latitude 10 dcg, north.

1. Introduction

Before the advent of high speed electronic compu­
ters, attempts at prediction of storm surges were made
by empirical means or by I~C lise of simplified
mathematical models. Both the above procedures have
obvious limitations. In spite of these limlta tlons some
important relationship between storm surges ami
meteorological parameters were found out hy such
studies. For example, Conner et al. (1957) found the
correlation cocfficic nt of 0.68 between the observed
maximum sea level elevation and the lowest central
pressure of hurricanes, Harris ( 1959) found a corre­
lation coefficient of 0.75 between storm surge and two
parameters, viz.• the centra l pressure and the distance
of the 50 fathom (90 m) line from shore.

In India such a prediction model W3S pioneered by
Oas ( 1972) . He conducted a numerical experiment
and computed the peak s torm surge generated by an

While prediction of peak surge is very important,
it is also necessary to have an idea of quantitative
dispersion of surge along the coast (i .e.. surge enve­
lope) so that the coastal stretch upto which

A more rational method of prediction of storm significant surge is expected can be estimated for the
surges is, however, to formulate a set of ditTerential purpose of evacuation of population. Moreover, in
equations governing the motion of the sea by incorpo- orde r that a prediction scheme is considered reliable,
rat ing various driving forces and bottom stress, and it is necessary that the computed surges are verified
then solving the equation, numerically. But the princi- witb observations, In this paper an attempt is made to
pal equat!on of a ~ni fied theory of the hydrody namic compute, with the help of a numerical model, the
processes Involved an storm surge generation, even in surge envelopes associated with a few recent cyclones
ten~or not".tion (F?rtak !962) almost fills a page. impinging on both t~e east and west coasts of India,
1111s equauon obviously IS too complicated to admit and the computer printouts of the surge envelopes are
nur~eric.al solutio.n. We may therefore take recourse to ~, presented. The computed mag.nitudes and .locations of
a SImplified version of momentum and mass equat ion ~!lL peak surges are compared with observa tions.
by neglecting non-linear interactions, as was done ' I h
first by Ekman ( 1905 1923) . Numcrical solutions . ~ t c recent years there h.ave be~n three cases. of
of such equations have' been obtained on computers slg~ l fican~ storm surges associated with the following
during the last two decades. - eye ones . '

(i) the Porbandar cyclone of October 1975 ,
(ii) the Andhra Pradesh cyclone of November

1977,

(iii) the Parnban cyclone of November 1978.
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