ALNFLYEZS OF UUAVZE OFF YAZM OO0 THE EiST COAST OF -LSIA

DU MR Fo CEAIDRALIOHAS 3
Hezd, Scientist 3
Ocscn Engineering Divn Ocezn Ingineering Jivn o
waztional Inctitute of .laticnzl Inctitute of :
Oceznogrzrhy, : Oceznograonhy,
Jgnz Pzula, Goe~-4C3C04 Dona Paulz, Goz-402004
AZSSTRACT

The wave climzte off Yznam con the east concs of Indi: use ovolua—
ted based on the time ceries catae on waves cellecteld v inct .llinc o Duceh
wove rider buoy 3t en oilshore cIition vith about 90 m, wazer "genh lor
the wiole veor from June 1983 to Moy 1994, Tne 2nilofud wWove rocaris of-
tIingd on chart popor wore znclvecd ucing tnho "d:“c:': Tiicl. wonThviice
veriation cf tne sicrificent wave ncigint (M) ani Lere- L"—:SOCZiﬂ? roried
(T2) 2n< the cumulative dircripution of cianificant wave hoiche {ig) and
maiiimum weve hoicnt (Hmaw) are cresentcy one Liccocussod. nh_lyﬁls cf wvove
dots for toe couthwest monsoon (June To ZOpLOmDOri, Ine NOrITiicLSh miOnL ocH
(October to Janusry) and the fair vectner (Fobruzmy <o Mav) poricdic hzve
beon uncertarcn to eveluate the wove climote in thwee swasons ol wie veor,

Yanam is situated on tie east coact of Inuic, about 15 cutn
of Kekinades Poct town at the mouih of Godavari (Gzutam) river. z wave
climete in this reagion is cdominetsd by the scuthwest znd norineast mensoons.
Severe wave conditions however, ere Iound tTc occur during the southuest
monsoon ané during the periods of severe cyclones wiich are cguite Ifre-
guent on the east coast when compzred to the west-coest., Continentel shell
in this region is very narrow comparing to the adjoining coastal recions

and is only about 20 km wide. The study of the wave climate in tnis recion
has attained very oreat importance cue to the increasing érilling activit-
ies of tne 0il and Raturzl Gas Commission of India for the exploration and
exploitation of tne cfishore oil and gas. Study of wave climete is also
useful in the evaluation of the coastal processes and development of nearby
Kaiiinada port.

METHOD CF STUDY

A wvaverider buoy was deployed off Yanam at 90 m depth at the
location shown in Fig. 1. The waves were recorded for 20 minutes duration
for every 3 hours from June 1983 to May 1984 covering a period of one
complete year thereby covering all the seesons. The analogue record of
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FIG. 1 LOCATION MAP

i waves were obtained on chart pepesr roll and the digitized records for
every C.5 sec obtained on magnetic cassette tepe. Tne chart papor recor

_were anzlysed for important wave parzmeters using the Tucker's mothod

- (Pucker, 1953) and the results zre presented in the papsr. The uzucl egua-

i tions used are

H

1 5 0.289 0.247
—— = 2 {2 1InN)?% (1 + - ) .o 1
v Mg z in rQ:z (in lq ) 2
gg_ -= 2 (2 in N )% (1 ‘ 0.211 - 0.103 ) .. 2
Vlno in N, ~ A{an Nz)2

31n which H1 = A + C and H2 = B + D

: The largest of m, obtained from eguations 1 and 2 above is uSed
- for computing Hs from the following relationship

HS = 4\/m°
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where,
A = The height of nicthest o
= = The height of secong hi
C = The gepth of deepezt tr
D = The depth ¢i second das
Y = umcer ef cero-uzcrescei
Te = Rcoot mean snuare o the
lis = Number of crectsz in carc
RISULTS &1I0 ZIECUssIon

Dictribution of wave heicnht:

During the vear o wave mezsurements, the cirsificont wave nziant
(iig) veriec Zrom 0.89 m to 2.60 m in June, C.98 m %c-2.50 r ir Julw, 0,20
™ 6 2.52 m in august, C.8% m to Z.4E8 m in September, 0054 m =0 3.22 min
Octoper, €.53 m to 2,45 m in loverber,” 049 m to 1.84 & in ' Decemter,
Cei2 m to 1,46 m in Januzry, 0.34 m to 2.60 m in Fenruary, C.44 m <o
1.20 m in Maren, C.32 to 1.08 m in ~pril a2nd €.93 m TG 2.55 @ in bev.

con nerlod ol June

it was observed thct Curinge tne colthwost monc
to Septerber, the wover (He) were severe vith heisnte rencine Zrom 0.89
tc 2,060 m ané were moderately hich <urinc thc norin ecct monscon of Cote
ooer to Januiry between C.42 and 2.45 m and thie wove neichts wore  lees
during the fair weather pericd from Februory to bay r:n:inq‘bctwcea .22
and 1.20 m.
The maximum wave necicht
1.5 m to 4.4 m in July, 1.2 m to I,
erber, 0.8 m te 2.8 m in Octodber, (.7
3.2 m in Lecemiyer, 0.3 m to 2.4 moin J¢
CeEé m to 2.8 m in Morcon, 0.2 m to 1.6
Mav., Thco hichast gsignificant wave iicdi
Jurne, July Znd Februzry and tac nishes
£.40 movics onseyved in July zng Feirug
dis::}hut}on 95 Hg and lipax: civing por
wave heights for eacn montn.

Distribution of wave period T-:

2

During the study period, the zerc up-crossing period (Tz) varied
from €.0 to 12.2 sec in June, 6.5 to 11.8 sec in July, 6.7 to 11.2 sec in
August, 5.0 to 11.9 sec in September, 5.9 to 14,8 sec in October, 5.5 to
16.4 sec in November, 4.2 to 10.0 sec in December, 4.8 to 19,3 sec in
January, 4.7 to 12,2 sec in February, 4.1 to 12.5 sec in MNarch, 3.6 sec
to 12,3 sec in 2pril and 3.8 to 8.8 sec in May., 1In generzl the wave
periods were low during the southwest monsoon {(June to September) compared
to that of the northeast mcnsoon and fair weather periods. Figs.4 snd 5
present ronthwise distribution of Tz and Typ,, giving percentage occurr-
ence of different wave periods for each month, Tupsy is the wave period
corresronding to the maximum wave height in each record,

Joint &istribution of Hg versus T;:

The joint distribution of significant wave height Hg and the
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corresnondéing zero-up-crossing weve period T- ZIcr
sessons namely, the southwest monsoon, the northea

o e threc-Zifierent
fzir weszther peridd zre presented in the form of s

b
[
st mensoon: =Znd | tn
cotter disgcram in
Tl =ig0 Grat

£ic. 6, Lines of same wave stcepnese parameter (Hg/Tz) zre sl awn in
tne same Iigure.
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FIG.6 JOINT DISTRIBUTION OF Hs AND Tz.

In figure 6, <distinct ciffercnces in characterittics of uove are’
observed in the three different seasons. Iuring the southweci moncoon,
most predominant values of Hs and Ty are observed tc be 1,75 m cnd 7 sec
respectively, whereas in the northeast monscon tiey are 1,0 m and & sec
respectively and in the £zir weather period the most predominant kg and
T, are 0,75 m and 7 sec respectively. Precdominantly the waves were found
+0 Qccur with steepness.parameter lyinc bketween 0,02 and 0,04 in the
southwest mensoon, 0.01 and 0.04 in the nérthwest monsoon and 0,01 and
0.04 in the fair weather period. Thus the joint distribution diagram of
figure 6 indicetes that the monsoon waves are found to be steeper and
higher when compared to those occurring in the fair weather period. &n
important feature of the waves is that the wave steepnesses at the place
of measurement are much lower than those for the waves occurring in the
cenerating area (Draper 1966). If the waves are predominantly swell, the
wave steepness would be much lower than that of the wave in the genera-
tion)area where the steepness parameter can even exceed 0,08 (Powers et zl.
1968). '

Cumulative distribution of Hg, Hpay and Tyt

The percentage exceedance of significant wave height, Hg the
maximum wave height Hpax and the zero-up-crossing period T; observed during
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the year are snown in Fig, 7. It is observed thst the significant wave
neight of 1.5 m exceeded §% of the time, 1.0.m exceeded 24% of the “ime
~&nd 0,5 m exceeded 57:» of the tims. The maximum wave neignt of Z.0 =«
gxgeeaea « of the time 1,3 m enceeded 37 of the time, 2.0 m coceeded .
58 of tne time and (.5 m elcoedsd 845 of the <ims. The Zerc-up-crossing
variod o 9 sec excezded 13% of the time, § sec exceeded 21U of fie =ims,
3 ecac

7 sec exceeded 36% of the time, 6 sec exceeded 584 ci the <imc,
exceeded EOH of the time and ¢ sec exceeceﬂ 97.. of <ne time
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Fig.7  Cumulative distribution of Hg, Hp.. and T,

COZCLUSION

Freom the =2nalysis of one vear wvave datz, it is
the wave climate off Yanam on the east coast of ;n iz i= dominated by
the two monsoons namely tne southwést and the nortnezst monsoons. The
wave heights were found to be hicher and steeper during the wouthwest
monsoon (ane-SeDtembﬂr) vith the significent wave height, varyving betwveen
0,82 to 2.60 m followed by the northwest monsoon (Oct Der-ucnuﬁryj avring
vhich wave heights are mocerately high verving from C0.42 +to 2.45 m.

Whereas during the fair weather pe riod (rebruary to May) the waves are
low with heights varyin¢ between 0.32 and 1.30 m.

Though the east coasst is prone to freguent cyclones, no major
cyc¢lone occurred during the study period. The wave measurements during
the occurrence of a cyclone would be of great importznce for the east
coast of Indiz. Design wave has to be arrived at based on extreme waves
generated as a result of cyclones occurring in the region, For this
purpose, it would be necessary to select a few severe cyclones which
occurred during the past 10 to 20 years and. using a reliable wave hind-
casting model, predict the highest waves for each cyclone. The wave data
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e cvcleones cen beuset for extrems value statizticzl .
mininc the desicn wave hoight for various reiurn per—
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