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ABSTRACT

A Dutch wave-rider buoy was deployed in the coastzl waters off
Daman at about 27 m water depth and wavec were recorded for 20 minutes at
every 3 hours from 14 May 1982 to 26 November 1982, The msasurement also
includes the waves occurring during a cyclonic storm passing off this
region in 6 - 10 Novemoer 198B2. The anclog data recorced orn chart poper
were analvsed using Tucker's Method. From the cstudy, it is fcund that
the southwest monscon waves curing June to August were high and steeper
than those occurring during the fzir weather season. Distribution of
various wave parameters such as time history and cumuclative distributions
of significant wave height (Hg), maximum wave height (Hgmax), zero-up
crossing wave period(T,) and wave period corresvonding to m=ximum wave
height (THpax) and joint distribution of Hgand T; are presented snd dis-—
cussed.

INTRODUCTION

The offshore region off Daman in South Gujarat is of particular
importance owing to the extension of offshore o©il and gas production
activities in the west coast as well as the location of the proposed sub-
marine gas pipeline leading to Umbrat on the northern coast of Gujarat.
The coast in this region is low-lying, fringed with bushes and sandy
pecket beaches with intermittent rocky outcrops (West Coast of Incdia
Pilot, 1961). The nearshore off Daman is very shallow with an average
slope of 1 : 1000 upto 30 m water depth. Beyond this depth it attains
still flatter slope as a result of shoals, spits and banks present ct
the entrance of the Gulf of Cambay. The sea bed in the nearshore region
mostly consists of clay and silt, The tides at Daman are semidiurnal
with spring tide having a range of about 5.5 m and neap tide about 2.5 m
(Indian Tide Table, 1982), The tide-dominant currents measured in the
area varied from 0,50 to 1.75 m/sec. The winds have seasonal character-
istics with strong monsoon wind blowing from west to southwest during
May to August. The study of the wave climate in this region is of para-
mount importance for the offshore development, This paper presents some
important results of wave data analysis carried out based on wave rider
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MET=CD OF STUDY

2 Dztawell waverider buov was deploved at 27 m cdepth measure
a c iae 2t the location shown in Fig, 1. The waves vere racordéed
in analog form on chart paper rcll and also in digitized form for everv
o] sec on a macgnetic tape cassette. The recording wze done Zor 20
curztion feor every 3 hour intervals Irom 14 Mzy 1982 to Z& tovermber 1082
covering the entire southwest monsoon season znd bevcnd. ‘

Ty, L 3, . A, ks S S8
1 W SCALE  *

. [} 1 ?(.

2’: ‘_"

g é

4

25&

] J -
09 ARABIAN EA
;

e
TN »’ (18

é LOCATION OF WAVERWER BUOY

Fig. 1 Location map

-

The anslog records were analysed using the following ecuations
(Tucker 1963) in order to compute the significant wave height (Hs) and
zero-up crossing period (T3),

H
1. -2 (2 1n Nz)%( 1+ 2'229 - D.247 ) ceees 1
My n Yz {(in N,)

Hy 3 0.211  0.103 ' |
—=— = 2 (2 in NZ) (1 - N - 2 S eneas 2

Vg - IRz (15 W)

The highest mg obtained from equations 1 and 2 above is used to éompute Hg
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RESTLTS AND DISCUSSIONS

Distrikution of wave heichts:

Hs = 4vmg
H = A+C
1 _
B = S+ D
2 :1200
2 = T
: 2
.¥here A = The neight cf highest crest Zreom AL,
B = The heicht of second hicnest crest frem MiL.
c = -The depth oI deepest trouch frem Mil.
D = The &epth of second deepest trouch Srem MIL,
iz = Nemober of zerc up-crossing weves.
g = Root mean sguzre cf the vater surfaceé 2levztion.

: Variations in tne daily maximum significznt siave heicht (g) and
maximum wave height (Hpay) during the study period zre shown in Fig, 2.
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Fig.2 Dally variation of Hg and Hpay

The daily maximum significant wave height (Hg) varied from 0.62 m to

1.13 m in May, 1.13 m to 3.08 m during June;, 1.61 m to 3.22 m during July,
1,62 m to 2.99 m in August, 0.56 m to 1.45 m September, 0.37
in October and 0,25 m to 0.88 m in November other than cyclonic days.
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During the cvclonic pericd of 6 - 10 hovnmber €2, it variec from 1,00 m
to £.97 m, . : :

Similarly, *he daily maximum wave height Epay varied between
1.85 m &nc 5.13 m in Jun2,. 2.50 m 2nd Z.15m

1,00 m and 1.80 m in May,
ir; July, 2.35 m and 4.80 m in aAucust, 0,72 m and 2,20 m in September,
0,55 ¢ end ,.zJ m in Cctober and 2.25 m and 1,30 m irn Movember Zor pericd
other then the crcionic davs. Loring the cycilonic cave it viried betwesn
2.l m end £.460 m,
+he waves were high éuring Juns, July and Aucusc
=" can be expected dus tc the monscon eiffects, Zilcent
iod of Fovember €2, the hichest citnificant wove
g urre@ in July with the corfeswveoniing hichest maximum

weve neicht be2ing 3.3 m. Tnz nichest significant uvsve zng maximom wave
of heights 5,97 m and E,40 m resnnchlvely occurrcd during the cvcelonic

dzws in iHovember 82,

Distri ion of wave rperiod:

: © ‘The daily variation of zero-up-cressi
ing te the maximum sicnificant wave of ‘each day i
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Fig.3 Daily variation of T,

It varied from 4.1 sec to 11.9 sec in May, 4.4 sec to 7,5 sec in June,
4,6 sec to 747 sec in July, 5.5 sec to 7.5 sec in August, 4.9 sec to 9,5
sec in September, 4.8 sec to 16.7 sec in October and 4.0 sec to 18.2 sec
in November, ‘

The dally varlatlon of wave period correspondlng to0 the maximum
vy
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wave heicnt (Tymax) of each Gsv is shown in Fig, 4. It varied from 3 to
11 sec in May, 5 to 10 sec in Jduns end July, 6 0 10 sec in August znd

.

_September,;S to 16 sec¢ in Cctober znd 3 to 14 sec in liovember,
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Fig. &4 Dally variation of T Himax

Joint dirtribution of Hg ané Ty:

Joint distribution of sirnificent wive hiioht wnd Cero up-Tross-
inc period for the soutawest monscon period (Hay-Septl) and Zor tuc romdin-
inc periog (Oct-Rov) &re shown im Fig. S. During key te Sesptember, the
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Fig.5 Joint distribution of Hg and T,

o G-77



waves were found to be steepsr, mostly cistributed with the steeoness .
poremeter Hg/TZ lying between 0.02 to 0.5, In llovembsr and bece emper they
were opserved to be comparatively flatter having distributed cround bne '
wave steepness parameter Hg/T5) of 0.002. '

Curmulative distribution of Eg &nd Hyay

the

.The percentage exceedence of significant wave hsignt and <t
m=x:mur wave neicnt observed during the study periocC zre saown in Tig., 6.
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Fig. 6 Cumulative distribution of Hg and Hpay

the Time, 1.5 n Ior 20%
38 oI tne time. The

8]

e significant wave heicht edxceedsd 2 m for &0
ne timz, 1.0 m for 44% oI the time and C

cf i LS om o Zor
naimum wave height exceeded 3 m Zor 10k of the time, 2 m Zor 7. ol the
+ime, 1 m for 5C% of the time and C.5 m Zor &5 ol the tine. .

CORCLUS ION

The wave climate off Daman is dominated by southwest monscon
giving rise to high waves associated with short periods during June to
August. During the remaining period, other than cyclenilc days, the waves
were comparctively small with longer periods. The’ study area is prone to
freguent occurrence of cyclone during which tnhe wave neight could 1ncr°ase
enornously as was observed during the November 1982 cyclone giving a
maximum wave height of 8.4 m. Collection of additional wave data during
the cyclones can give very useful information on extreme wave conditions
to evaluate reallstlc design wave parameters for ocean engineering appli-
cations, -
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