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ABSTRACT . A cyclonic sto rm wave model is developed to co mpute maximum significant wave heigh ts in
J eep wurcrs in the nay of Ben ga l a nd the Arabian Sea . Surface wind field requi red for such computa tio n is
simulated by a cyclonic storm model (Basu a nd Gh osh 1987) in which balance of all forces. includi ng friction .
is assumed. Bretschneider' s (1972) hurricane wave mod el is used for computation of maximum significant wave:
heights. Pre-computed wave-prediction nomogram is evo lved for operational usc. Computations verify " ell
with observation s recorded on research vessels and oi l rigs.

I. lmroductlon

The combined effect of winds and waves creates
hazards to ships. When winds a rc strong a nd waves
high, a vessel's safety is jeopardised and therefore.
fo rewarnings of such phen omena a rc esse nti al.

There arc m an y em pirical bu t usef ul fo rec ast m odels
for wave param eter s wh ich a re related to surface wind
spe ed a nd fetc h. Th e mod el equat ion s arc de veloped
basically by wo rki ng O Ul simple regressions based on
observations. However, these models cannot be used to
compute wave fields associated wit h tropical cyc lones
because of so me special characteristics of the wind
fields associated with them. T hese cha ruc.cristics are
extreme wind speed in wall clo ud zones. relatively small
dimen sion s resu lting in small fe tch a nd the motion of
the cyclone. Co nseq uent ly, a num be r of atte mpts have
been made in com puti ng wave field ' genera ted by eye­
Iones.

Francis Jr. ( 1944) was th e first to present a m ethod for
forecasti ng cyclone waves. Bretschneide r (1959) develo­
ped a fo rm ula fo r de term ining the maximum significa nt
wave height a nd the pe riod . Ij ima L"/ al, (1968) proposed
a for mula fo r typ hoon wave field , incl uding the maxim um
val ue for the significa nt wa ves, Bret schneider ( 1972)
made impro vement o n his ea rlier pa per ( 1959), and
evolved a new for m ula based on addit ional data and
experience. Utili sing a few o bservations recorded o n the
o il rigs in Bombay High, Mukherjee and Siva ramakrish­
nan (1977 , 1980) have put forward an empir ica l model

for the distribution of winds and wa ve.s gen erated
by a cyclonic storm in the Arabian Sea . Dexter ( 1983)
revie wed wave fo recas t models. now in use in various
pa rts of the globe. Accord ing to him Bretsch neide r's
model is simple. easy to apply and useful, Bretschneider
(1972) used a gradient wind fo rmulat ion given by
Graham and Nunn (1959) and obtained a maximum
sustai ned wind at a heigh t of 10 m above the s urface bv
red ucing the maximum gradient wind by a factor of
0 .865 a nd by add ing to it ha lf th e cyclone transmission
speed.

But the gradient wind docs not ta ke in to co nsideration
the effect of the fric tional force. which mak es winds
spiral inward to a cyclone centre, as o bscrva.ions
ind icate, As the wind is the most importa n t para meter
fo r wa ve gene rat ion. we use a cyclo ne wind model
( Basu and Ghosh 1987) which ta kes in to conside ratio n
balance of fo ur forc es - the pressure gradient , centrifugal ,
Co rio lis and frictional - ac ting on a tropical cyclone.
The wind mod el al so uses a cyc lone pressu re pro file
which is evo lved from o bservations of surface pressu re
observations, associated with a few past cyclonic storm"
in the Bay of Benga l. Bretschneider 's (1972) wave
model. is however, used in the present paper.

2. Data and method of anal ) sis

Accurat e meas urement of wave is understanda bly
difficu lt. Th is has resul ted in inadequat e wave data in
o ur a rchives. Verificat ion of the results of any model
has a certa in degree of uncertainty. In th e present study
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