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ABSTRACT

A comparative study of the three wane forecasting technigues for the deep
water off Cochin, India, has been made. After corvecting the hindeast values for
shallow water effects, the data has been compared with the values oblaised from d
pressure type wave recorder.

" For deep water,the hindcast values of the wave heights obtaived by Darbyshire’s
method are found to be low compared to those by the techniques of Wilson and
Pierson-Neumann-James. The hindeast values of significant periods for all the three
techniques are, in general, within = 309 errot.

~ For shatlow water, the Wilson’s technique gives closer values to the recorded
values than the other two techniques.  The hindeast values of signfficant perjods for

all the three techniques are lower than the recerded values: however, Wilsow™s aud

- Darbyshire’s tethniques show a better correlation with the recorded values,
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The knowledge of wave iO"C;aBUI";J is becoming more and more important
due to its numerous applications in naval operations, rescue, operations, coastal
engincering, erosion problems and s¢ on. At present our understunding of thr::v
generation and decay of wind waves is not perfect; hence the wave forecast obtained
for an area using differcnt wave Yorecasting technigues may differ feom one another.
The purpose of this study is to find out which forecasting technique is best suited for
the area under study. The theee wave forecasting techniques made use of in the
present study are Witson's (Wilson, 1955), Peirson-Neumann-James' (Peivson e al.,
1955) and Durbyshire's (Durbyshire, 1952).

COLLECTION AND ANALYSIS OF THE DATA
(¢} Wave recording:

A pneumatic pressuge type wave recorder was installed at a depth of about
2.5m. &t the site shown in Fig. 1. The instrument automaticaliy switches on every
hour and records waves for 27 minutes.  In the preseat set up, waves of more than
2 metres height will gencraily not b recorded, because the waves break at a dapth of
about 1.3 umes the height of the wave, A samiple record of 13 minutes duration -
giving the toughest sea condition was chosen from ¢ach 27 minutes record and was
processed for computing height tszcmﬁmnt gysrage and highest 199 o) and significagt
peirbd (Srivastava and V:Jayar jan, 1967)

(&) Wave windcasting:

Starting from the wave recorder site. three radial lines, each ropresenting about
600 pautical miles in length were drawn oa the India Meteorolopicai Departmisnt’s
isobaric charts for the period for which the wave records were available (June 3rd to
June Z4th, 1966). The central line was chosen in the direction of the most predomi-:
nant wind, while the ‘other two were drawn at an angle of 30° to this line on cither
side. Geostrophic wind was determined from the nomogram prepared for this
purpose (Srivastava, et al., 1968) for points marked cvery 60 nautical miles along the -
radial lines taking the wave recorder sjie as zero.  Surfuce wind for wuh point was
determined by correcting the geostrophic wind fer Iriction and curvature by using
the curves presented in U8, Army Coasta) Engineering Research téchnical memos
(1954).  The surfuce wind so caloulated will be at an angle of about 15° to the isobars.
The component of the corrected suriace wind along the radial lines were determined
for each 60 nautical miles,  The surface wind velogitics thus obtained were plotted on
a time versus distance geaph iwind field diagranj and contdiired for S nautical miles -
interval. Whils contouring, the ship reported data wherever available was - ulso -
- considered. . ST ’ B
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The ﬁt F - T disgram of Wiwn was weod 6 got the sighiticaat keight, signic
ficant periog and the time of occurrence of the highest wave by chosing vavious genseo-
. tipgpoinis.in the wind field disgram. The effect of decay of the waves while wavelling

from the generating arca to the shallow waters was dutermined by using Sverdrun-

Munk decay curve (1951).

The values of wind spesd, durstion snd faich for detevmining the significant
hcxght and significant period by using the so-cumulative specirst curves of Pisrson-
Neurpaan-James were taken from the wind field diagram.  The wave gata s6 obtained
was also corrected for decay as mentioned above,

For getting the significant wave height and pcx.iad using the forecasting curves
of Molli¢ Darbyshire and Draper (1963}, the same values of fetch and duration a3 used
for P-N-J metbod were used, The values were corrected for decay. The times of -

occurrence of the maximum heights in P-N.J and Darbyshire methods_were deter-
mined from the wind fidd “diagran:,

Refraction diagrams were draws for different periods and directions using the
sechuique of Arthur er al., (1952). The refraction Tunction, K (f, ) for thres diree.
tions and 12 different periods sfe presented in table 1. The doep water wave charam
teristics obtained by the three forecasting techuiques were correvted for shoaling -
refraction using table 1. Sorme of the deep water waves will be boewhing before reac dng,
the point of installation of the wave recorder. These waves were climinated atter
finding out the depth of breaking of the hindeast waves following the ‘nethOu given
in U.S, Navy Bydeographic cﬁcc Pub. No. 234 (1944),

A few sample records were analysed to determine whetber the waves recorded .
at the site are predominantly waves generated in shallow water or the decayed waves -
from decp water. It was observed in the record that the jow period waves were negli-
gible. Hence, it can be assumed that the wavas recorded by the wave recorder are
predominantly those that have been generated in desp water ‘The deep and “shallow
water wave hindcasts obtained by using varisus tevhnigues were plotted on graphs.
Fig. 2 gives a comparisor of differsnt wave forecasting techniques in decp water,

whiie Fig. 3 gives a comparison of various wave foreca sting techniques with the recor-
ded values in shallow water,

RESULTS AND DISCUSSIGNS

From Fig. 2 and 3, the vaives of sipnificant wave heights and periads were deter-
~ mined for every two bouts from all the curves, Graphs were prepared using these
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values, dc;ﬁin ing ihc varmtwm of sigrificant wave Lc@hia and permds { ‘*1;; 4t0 il) .
The dotted lines on the raphs are ‘the 42 209 %o and £30% ercor lines. From Fig 4,
1t can be gern that Wilson's ,mh,m,uc g enerall gives m her values for ‘,Egai!icam e
height w hile Dar byshire's zives lower: smi‘sw The deep w stcr significant pmoa.-.,ﬁ_
hindedst for ali the three technigues arein .,em:m} wnum k> 36 Ve eiter fine (Fig.-5)% .

%

The veason for Darbyshire’s technique giving Eem 't values for significant height
can be that, this technigoe considers a fetch of 190 pautival miies sufficient to génerate:
a fully deveiapcei sea for & wide range of wind x;;cw‘; w’*ii! 2 Wilson’s and P-N-J's
‘cclm;qu'.,s 3‘eaun e higher fetches and duratians for highor v wind s Jéed* Therefore, -
murawahug v'u!ucs of the hindeast siguificant heights are i:.}bh, to be low for high
wind Velocities and durations. At lower wind velecities, the deviations in the
hindcast s;gmﬁcant ‘heights are generally less,

‘Figs. 6, 7and 8 give e comp"v,'xon ot“ the rcurd d significa Ani wave : heights with
Wilson's, P-N-J's and Darbyshire’s hindcast values in shallow \vau,r‘ ‘Wilson's tech-

nigue gives closer values to the recosnded values than the nmer tx\o *echmquasg Darby- . . -

shire’s velues afe in general lower than the recorded -mvc.u

Figs. 9, 10 aud 11 give a comparison of the recor ded values of ihs- a:g,mﬁ..ant .

wave periods with the hindeast values obtained by the three tect mqué_s.., In all the .

three cases, the hindcast values are lower than the recorded vakues und ouf of the thrde
methods, Darbyshire’s and Wilson’s show a better correlation with the zecorded values
(sround 307%). Wa reason can be ussigned for this discregendcy at present. tiowever, .
the wave periods in dem waler are generally much lower than thut of the breakers -

on the coasts beause of the complex pature of the bcneratmg ares anu ihe sof xmg effect
at the coasts. :

C:}f:ccaﬂ.zvstomﬁ

Wilson's forgcasiing ;«"f;nmu, gives a better wrrelaﬁ  for the hz*z(ic.asl:E
significant wave height with the secorded velues than the other Iw:,a @ dmtques‘ in
shallow wuter. To get « betier vorrelation for the sigaificant peric dwuh the recorded .

period using Wilsen's md Darbyshire’s techniaues, i is suggested that the hmdc&st

vaiues of thc sq,nm ant periosd may be incredsed by about 3097,
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