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ABSTRACT. Usinga certain pressure profilebasedonactual observa tion s, horizontal distribution of surface winds
are derived which are used for numerical simulation of waves in deep sea. A quasi-equilibrium of four major forces :
pressure gradient, centrifugal,surface frictionand coriolisforcehavebeenassumed. Wave charts preparedinthe form of
polardiagrams can be utilised for operational wave forecasting. Though the solution of the non-linearequations used
in themodelneeds theaidofa computertheoperationalforecasterneedto use only simple parameters like pressure drop
at thecentre. radius of maximum wind and the speed of movement of the storm. Hindcast of somereliable data indicate
high skillsco re for the mode l.

1. Introduction

Shipping is the chea pest moans of transportation of
bu lk and heavy ca rgo. T he needs of the modern ship­
ping ind ustry a re :

(i) Safety of navigation and weat her routing,

(ii ) Estimation o f extreme values of waves and

(iii) Spectral distribution of waves.

Due to the importance of the global shipping in recent
years, numerous empirical and numerical wave models
have been develo ped in various pa rts of the globe. To
prevent a ship from observing slamming", ro lling in
ad verse wave cond itions its speed or course need be
changed. D 'fferent types of ships, I';: ., a heavy deek
cargo vessel, a tanker o r a passenger liner deserve to
be hand led separa tely. Weat her routing ofships, thu s,
become imp ortant economic and safety considerati ons.
Meteo rologi cal or oceanogra phic infor mation in the
form o f forecast for most favourable route saves time
and reduces risk to an ocean liner .

Generation of ocea n waves in a storm field is ma inly
due to high wind speed and consequent energy transfer.
P rominent investigators, like Sverdrup and Munk
( 1947), Phillips (1957), Bretchncider (1972), Mukherjee
and Sivaram akrishnan ( 1977, 1981, 1983) have attemp­
ted to prediet waves based on semi-empirica l methods,

W. M. O. manual (1976) on handboo k of wave ana­
lysis and forecasting details so me simple graphical
methods of prediction of oc...n waves. Dexter (1983)
summarises some more reeent methods of wave pre­
diction . Recen t trends a re for predicting ocean waves
based un energy ba lanee equa t ion co ntai ning five
energy transfer processes. Acco rdin g to these method s,
in order to mainta in co mputa tiona l stability the rela­
tio n between the time step and the grid interva l need 10 be
adhered to. This puts a serious co nstra int 011 the currently
ava ilable comp utet memory in smaller centres. Moreover,
the results of semi-empirica l models a re qu ite com parabl e
with the numerical models in use now. Som e amo unt of
dependence on empirical relat ions is inevitable since our
knowledge of the growt h mechanism of wind waves in
limited.

In the present paper an attempt has been made to first
generate an wind field based on semi-empirica l relat ions.
A stationary cyclone will subject an air parcel in its field
to four forces : (1) the pressure gradient force, (il) the
coriolis force, (iii) the centrifugal foree and (iv) the fric­
tion fo rce, In case of a moving cyclone a fifth force, the
translatory force com es into existence. Out of these for­
ces coriolis and storm motion forces depend linearl y on
the wind motion while the centrifugal and friction forces
are proportional to the square of the wind speed . The
pressure gradient for ce is, however, indepe ndent of wind
speed.
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