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ABSTRACT

Wave data collected on board RV Gaveshani in central Bay of
Bengal during Monex-79 are analysed for significant wave height (Hj),
average period (T,),zero-crossing period (T;) and spectral width parameter
(E). A modified method to compute wave persistence is suggested
and persistence diagrams for different wave height levels are presented for
both rough and calm conditions and their implications discussed. Except
in onc case, values of H, exceeded | m, and over 60% of values are
between 1 and 2 m. 759 values of T, are between 7-5 and 9-5 sec and
values of E are concentrated between 0.7 and 0-9.
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INTRODUCTION

The data available so far on wave measurements in Indian Ocean ace mainly
yestricted to a few coastal aveas (Dattatsi, 1973; N.J.O- Repoit. 1977; Gopinathan,
athe and Ramaraju. 1979)- Theie is a general lack of continuous wave data in
thc open oczan. During the south~west monsoon of 1979. RV Gaveshani occupied
twe stationary positions in cential Bay of Bengal undes the Mcnex-79 programme.
This opportunity was used to collect continuous wave data in the Central Bay of Ben-
gal- The data was used to compute common wave characteristics vepresenting typical
monsoonal conditions in the cpen ocean- A modified method to calculate wave persis—
tence has also been suggested- A study of pessistence of differcnt wave heights in a
given vegion becomes useful in such cases- Persistence of 2 wave condition has two
aspects. One is how long will it take fov a relatively scvere wave condition to calm
dcwn and the othci is how leng will a relatively calm condition vemain. The foirmer
aspect is studied as pevsistence of waves (also known a: persisience of storm). while
the latter is studied as peisistence ol calm-

MATERIAL AND METHODS

During 58th cruisc of RV Gaveshani in connection with Monex-79. wave
data wcoc celiceted at two  siationavy Iccations in centyal Bay of Bengal (Fig- 1)
using a shipbo/nc wave rccorder. The wave secgrder, designed and developed by
Instituie of Oceanogsaphic Sciences. UK, is @ modifizd version of an cadlies one
developed by Tucker (1956). The vcccrds weve taken cvesy thice hours. each with a
length of 15 min- Position I (13°N and 85°E) wzs cccupied by RV Garveshani fiom
July 19 to 23 and Position IT (16N and 87°E) from July 24 to 31. In ail. 96 wave
records weic collected for this study. Thc wave data tiom both the locations weic
combincd to give a representative wave condition in central Bay of Bengal. Wave
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records were analysed in 2ccordance with ihe meihod suggested by Diapey (1966).  Wave
heights weie coirected for depth aticnuation effect. Significant wave heights (H,)
obtained from all rrcovds aive yepiesented in Fig. 2 in the foim of a percentage
exceedance cuive.

Wave persistence was ¢btained by counting the number of occasions for which
a given wave height persisted for at least a given length of time. Fig- 3 (pevsistence
of waves) is drawn by plotting the number of occasions for which the conditioens at
or above a given height level persisted for a ceriain duration or more- While Fig. 4
(peisistence of calm) is drawn by plotting number of occasions for which the conditions
a! or below a certain height level peisisted- In both the cases, it is the number of
cecurrence for each height level which is plotted against the duration of their persis—
tence. Diaper (1966) suggested a method for calculating wave persistence wheie in the
number of otcuriences when conditicns persist at or above (or below in the case of
pessistence of calm, Draper. 1976), a certain height level is to be plotled against
the length of time for which they pessist. However, in our persistence diagiams, we
have plotted the number of occurrences when conditions at or above (o at or
below in case of calm) a certain height level persist for at least a given length of
time, e-g- while counting a certain height level say fer 6 hours, occurrences peisis—
ting foi 9, 12 hours etc. ave also included in the count- This is obvious because
if 2 condition persists for 9 houss, it has to have de facto persisted for 6 houss
as well- In the earlier method ccunis of lower duration do not include spells excee-
ding that duration- Pessistence curves are usually drawn for a season or a yeai-
Inthe present paper, we have developed a ncw method cf computing pessistence with
a new definition- Al present, we have applicd this method to only 12 days of wave
observation during a typical monsoonal condition- This method has certain advan—
fages over the traditional Draper’s method as discussed in vesulis- It is expected
that if the methed is found satisfactory, it may be applied to longer spells like
a season or 4 year.
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Fig. 1. Station locations. Fig. 2, Distribution of significant wave heigh
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A spectyal width parameter (E) was calculated for the wave records using the
relation,

E2=1-(T./T,)?

where T¢ is the average period and T, is the zere—crossing peviod- Fig. 5 vepresents
the ¢peciral width parameter in the foim cf a peicentage occuwence- A scatter
diagram velating significant wave height (Hs) to zero-crossing peciod (T,) is presented
in Fig. 6

RESULTS AND DISCUSSION

Significant wave heights arve iepresented in Fig- 2 in the form of an exceedance
curve. It is seen from this figure that though hejght varied from 0.97 to 4 m,
more than 60% of wave heights are between 1 and 2 m. Fig- 3 and 4 sepiesent
persistence of waves and peisistence of calm vespectively. Fiom these figures it
may be inferred how often and how long a given wave condition is likely to persist, e-g- it
is seen from Fig- 3 that these weie 51 occasions out of 96 when wave heights of 1.5 m
and above persisted for at least 15 hours- Similarly it can be seen from Fig. 4 that
there weie only 18 occasions when wave heights of 1.5 m and below persisted for at
least 15 hours- The former case being peisistence of waves (stoims), implies that
after 15 hours the wave heights ave likely 1o subside while in the latter case, it
implies that after 15 hours the wave heights are likely to exceed 1.5 m. For
planning programmes of vessels which have operational limitations in ceitain wave
climates, studics of persistence of wave become very useful. These studies will show
the likelihood of each wave condition occuiring, persisting, subsiding or woisening
in a given scason and iegion- The diagrams of pessistence of calm can be used in
planning opesations like drilling, pipe-laying, surveying etc. which require prolonged
calm condition- It is not possible to derive pessistence of calm from persistence of
waves and vice versa. In cases of persistence for 3 hours duration also, the number of
occusiences of calm cannot be obtained fromthose of wough- This is for the reason
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Fig. 3. Persistence of waves. Fig. 4. Persistence of calm,



—
N

SATHE AND GOUVELIA

»
?

3

5 -

PERCENTAGE OCCURRENCE

%8 o7r (o2 ] 09 ‘6
SPECTRAL WIDTH PARAMETER
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This way of repiesentation is more useful than eailier method (Dsapes, 1976).
e.g., if a sailov is interested in knowing whether a given wave climate will last for
say 6 hours, heiscertainly not interested in exactly ‘6 houss’ peisistence asis brought
out in earlier representations. He is, in fact, interested in whether the climate will at
least last for 6 hours: So cases of 9, 12 hours etc. also become meaningtul for him.
since they include his 6 houvs case. In such cases, cumulative persistence diagrams as
depicted in the present paper, becomes more useful as they do not underestimate
his safety margin.

Fig. 5shows distribution of spectral width parameter as poreentage occurrence -
The values ave concentrated mainly between (-7 and 0.9. The chift of spectral width
parameter towaids 1 is an indication suggesting that waves encouniered ave mostly
locally genevated (Draper. 1966). Scatter diagiam in Fig. 6 velating significant wave
height to zerc-cicssing perviod shows that although wave pericd ranges fiom 6.5
to 12 sec. 75Y%, of wave periods ave confined te 7.3 and 9-3 sec. Majority of thess waves
having the abceve periods have heights within 1-25and 2.25 m- Although speciral width
parameter indicates locally genevated waves the positicn of some of the data on the
scatter diagram of quite low sicepness suggests that theve is a substantia! swell
component as well
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