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ADSTRA(.7. In this article instrumental records of W /lVPli And wind apeeda at Digha have been utilised to
forecast Wl\ VA che rae teristics , nam('I:r, the wave periodA",I wa ve hclzht, The spectrum of waves a8 devi sed by Neuma
nn, hag been used to eete bli..h an empirica l r('lul ioflJolhip between th e wind peed end the period of mnimum weve
hcigbt, al!'O this hes been used to deri ve a rcte tlonehip between the wind speed and the optimum value of wa ve
freq uency. Co-cumulative power llpet'fra have been drawn to ' tudy the diatribu non of energy. and the lligni6cant
ran." of periods of the 8<"& wevee at tliffcrent wind 8JJOe'Il1s. From the observed records, vahiM oCmaximllrn wa ve
helgbte at corresponding wind 8)K'CII" have been determined . .An empirica l relati ofl8hip between tho maximum wa ve
h<'i~hl in deep 1M. and the speed of the generat ing wind is eete bllehed. Significant wave heights at corrcepondlng
wind speeds were also calculated. and no formula relating lI ignificant wave height to the wind speed has been
provided.

I . Inlrodu.tlon

The study of wave characteristics are generally
based on two methods :

(1) A mathematical method bused 011 the physi 
cal laws of fluid mechanics, and

(2) Statistical methods based on wave obser
vations and their relationship with wind
speed and coasta l geometry.

For scient ific investigation of the nature of
waves and tides at Digha an instrument, namely,
Frequency ~[odulated Pressure Recorder was
installed to record thc waves and t ides. With th is
instrument pen records of waves and t,ides for ten
minutes were ta ken at an interval of 2 hr from 6
Ul. to 6 P.l l. These records (1968 to 1970) have
been analysed and used to obtain the wa ve spee
trum. The wind speeds were taken by a recording
type anemometer at an interval of I hr from 6
A.M. to 6 P.ll.

In this art icle the wave spect rum and thc wind
speeds were used to forecast the characterist ics of
waves at Digha , by Neumann's method (1953).

2. Ge neration or waves

Wavcs in th e open ocean grow by the transfer
of energy from the wind blowing over th e ocean
to the underlying water, but th e mechanism by
which th is is achieved is not yet fnUy understood.
There are several th eories on th e mechanism of
energy transfer, notably developed hy .Jeffreys
(1925), Sverdrup and Mlillk (19·17), Eckart (1953),
Ph illips (1957), but we st ill do not understand
man)" aspects uf wave formation. In general,

the formation of the waves depends upon th e fetch
and th e velocity and the duration of th e wind.
Any of the factors can set a limit to the amplitude
of wave s. Even winds of great st rengt h and of long
duration can not produ ce large waves, if the fetch
or the distance over which th e wind blows is limited.
Thus limitation would be intluenced by the
meteoro logical situation, and by the confiCJuration
of the land which determines the water .:'vailable
for wave generation. Hence, the exposure of a
coast is a very significant factor on the size of the
waves reaching the beach.

The wind waves under study includ e only the
gravity waves whose frequencies are of th e order
of the 1 to lO- t cycles per second. The long period
waves, such 8S, swells, tides, surfs etc are excluded.

3. Wave eharacterlstles

Waves in open ocean are difficult to aualyse as
t he wind blowing over the enormous expanse of
a large ocean changes its direct ion and velocity
from place to place. However, the wave charac
teristics, which are significant, may be divided
into three main groups. They are :

(i) length, velocity, period and height ;

(ii) steepness and form; and

(iii) energy of the wa ve.s,

(i) Length, velocity, period and hei'J"t - Accord
ing to classical hydrodynamios the three para
meters of an ideal wave are wave length (L),
velocity (C) and period (T ). They are related by
L = CT. Wave length and period are related by '
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