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Storm-induced sea-level changes at Saugor Island situated
ill north Bay of Bengal

S. UK..I.HDlL\X

S(u;m~ll Af'ron.nut ifYu L·JJlm,toT!J, RaHJ" Iore

(lIereirCtI .J .11"r,," 196.f)

ABSTRACT. Tho Itell level nt Sange r Island i" not f'iJ;flitieant ly affected hy freshet discharges or the r iver
Hooghly although there I\re eignificnnt changes at 0. eta tlon nlxmt ; O miles upstream ( ~ lin i8t. [r rg. P"T. 1!l:'i2, IM .1).
Daily departures of the observed t illal heights at ~l\llJ.,.'tIr ["law} from tho vulu..." predicted 1.Iy the till", pl'l',lict ing
machine we re obtained for selected periods when cyclo nic etorme nffectcdt he north ll lly of Benga l an d were located
100-2:.0 miles a way from SaU;"'Of leland. Tho monthly mean .l<·P.1rturo J.. was eubtrectcd from th e daily de-par.
tu res and the resultant valuee of (3-d". ) we're found to n ry I..-t wcc n 1 and :l ft.. On tho assum ption of (,) a mean
wind d istr ibution found as the ave rage of 8 large number of cyclonic storms in the Bay of Bengal. (il) nt"gligihlf> '"tati("
prel\'mre effect ami (iii) " wind-streeecocmcil'nt oCO·OO:?-t(Sverdrup), tho wind pile-up at Sanger Island caused b)' tho
wind SY8tel1l8 eseocintod with the cyclonic etorma. was computed. 1116 dopthe of the ocean needed for tho ecru­
putatdcn were taken from tho Admiralty chert..'\. Tho computed values of tho pile-up were found to agree fai rly
W II\I wit h t he va lues of (S-dm l, the mean percentage deviatio n being 10 per rent for the six Instances studied . 'I'hil4
1I11ggt'8tS that wind [lito-up accounts for near ly 00~r cent of the departure of actual tidal heights from tho predicted
vollies. Probab ly the remalnlng 10 per cent comes from the muss-transport cm..'Ct8 ussocintcd with the water currents
generated by the wind 1,)"Swml.
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1. Introduction
The trnnsference of (~nf'r,!!: V' from ai r t o wat er

through the nu-Iinm of ,~' illCl~ hag importn nt
consequ ences. A steady " wind (trag" 011 t he sur ­
face of th o continentn l shelf water can cause n.
pil ing-up of water ;'lga inst t he coast . Th is piling-up
manifest s it self as a departure of t lie observed tidal
height (reconk.J. by a tide gauge) from the value
predicted by a t itle-comput ing machine. Violent,
winds lU OUJl(1 the centre of 11cvclonic storm orosa­
ing th e coast ca ll, apa rt from pfJing up water , cause
a mass transport of water towards t he coast
(storm t ide).

In all suc h cases or r-levations of SCll level at a
coastal boundary, the magnitude a nd duration of
t hese elevat ions are influenced not only by the s tr u­
cture of the wind field around th e sto rm centre but.
a lso by the spee~1 nnd d irec tion of progression of
th e storm cent re, the character of th e general wind
field into wh ich t he storm advances, I(X;,1.1 topogra­
phy at t he coast line, continenta l shelf features,
stage of th e astronom ic-aI t ide, convergence or
(livergencc due to bays or cst unrics and so on.

3. Storm IIdes along tbe eo.s"
Instances are not wanting when the Bay of

Bengal coost has been struck hy stonn tides. Th e
r ise of sea. lewl :l&"ociatcd with t he laml·fall of a
storm is t he principal (,,;.l UBe of dc ,-.tlJ and (lest rue­
tiOll from tropical storn1.8. Tho Hea. may penetrat e
many m.i les inland a ncl t l'crt'hy spread snit wa.ter
oYer vast areas of land . "~a\"c action Inn\" also cause
cro~ion l' fOces.'''<''s far inland hc)"ond t ile nOTllln l
co:jStlille.

TIle surge (nh'i?T\"Ml tide minu.i nst ronmnica]
tide} gC'llerat('( l on th e open coast m O\" ('3 in land a..~

n. gravit y W;.lVC. If, therefore, there is a long:
ehnnnel openi ng into the sea. th e peak d isturban ce
at its end Inn)" occur a few hours after the ot her
signs of storm fury 11 l.\vC' begun to d imin ish. And
if t lie tide hap pens to be high at the time, severe
flooding may he caused severa l hours after st orms'
ill •ak.

3. Elamlnatlon of the tidal heights at saugorIsland

Saugo r Island is sit uated in the extreme north
1 ~IY of Bongal. where the river Hooghly o\,"ns int o
tho Bay of Bengal. The t ide measuring gange is
located on the W ilthem coastl ine of t ho island.

In ord er to s t udy t he ext ent to whi ch tidul
heights ut. Saugor Island are affected by the
mo vemen t of low pres1'>ure d isturhancos across
nor t h n il}' of Bengal, the following analys is was
carried 011 to

Height. of high and low waters recorded by a
tide-gauge at Snugor Isla11<1 dllring t he years 1918
Ilnd 19·19ahU ' Iuriug eert.,in selected mont Ie. of t he
years 19f>O-1955 Were compan~l with their predie­
t",1val ues published in t ho T itle TaMes of t"e I IIdiall
Oreall (Survey of India). The differences d o., i/,'1utcd
3 were l"hulat..~1 for t he high an,l low tides of nil
t hc t.l..1.ys of the periods f'xnmincd . Exc('pt for a few
(InyH "..hell there was on ly one lligh w.\ter or one
low water, 2 valucs of 8 for high a l1.l1 2 foJ' low
,mter were ob tainC'l] for each day in all the ot her
('ases. Th e dcv ia tion 3 reprCfloCnts the ell'ect Oil tho
predict ed t ide oftrnns itory meteorolog ic.'l factors,
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