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Climatological study of sea and land breezes over Bombay

111. V. DEKATE

Meleorol<>gical 0;, Bomb" y

(Rrce1vr,l 19 October 19(4)

.\ DSTR.\ CT. In tl",1 11'f"<ol '1\~ l't udy, the 'rariouI"llspot'l l\ of the !O<'al winds at Santacruz -l'Ca and land Ort"('7.(>fI - thnir
Iroqucncy. !~IJlC zt uf un...· I . I\I'l"Onl})I1llyil\g tem pere t ueodrop and rhanp in n>11\tivo humidity hevobcen fitatilltirall)"
l\n.lo ly~'d. . IIIf! 1Il·'al\ mourhly s ll rrlt ('~ end upper winde up to 2· 1 kin huvo ul-c been l'tudjpd and tho rCoiulttt anI
dil«'llAAl-d.

1. Introduction

Studies of locnl wind hnve been m nde by nama­
nathan (1931) for Poona, Rall\I!as (1932) fer Knr a­
eli' , It "y (1!1·11) for Ala lr... an -I mure recently by
Sajnnni (1956) for Ahmedabad. The pro<ent study
for the city of Bombay is bused on the autographio
charts of Sant.acruz for th,' yMrs 1961 to 1964.

'!'he & n(,:\"rl1" Observatory (Lat. 19°7'N, Long,
72'51'E) is ill tho northern sub urb of Bombay oity
which is on the western coast of the Indian ponin­
snls.

Although tho statistical Malyoos are of limited
use for forecast ing purposes; t hey provide the
necessary background for developmen t of any
theoretical or empricn] method for forecasting.
In the present st udy, the various aspe-ts of local
wind - - s 'a and land bra-zes -their monthly fro­
quoney , time of onset accompanying temperature
IIrOp and ('hanges in relative humidity have been
' tat i. t iMlly analy' rd . The meanmonthly surface
and upp-r winds upto 2 · ] kID have boon stud ied
with a view to ~eta rough idea of the component
of the 10c.,1 winds at ,lifferent heights.

The actual wind at the surface and in lower level
of atmosphere at a coastal place can be taken ss a
composite of the gradient and the local wind. The
diurnal changes in surface wind arc further compli­
oated by the stshility - instability in the lower
levels which inhibits the mixing during the night.
with the upper winds and facilitates the same in the
hot ter pa rt. of the day. However , the name 'sea
hroozo' is ,;enerally applied to that manifestat ion of
the local wind , which set. in from sea on land
gr n"rally in the late forenoon or afternoon with a
change in direction of the wind and usually in
wind speed also.

The land brouxe at Bombay also seems to hav~
n component du e to Imt<lha tic winds from neigh­
bouring' mountains ; but however tho two p8.rt9

could not bo identified separately or even roughly
est imated . IIeuee in the following discussion, the
term 'land breeze' is applied to the composite wind
of the abov e mentioned two local wind components.

2. Data andClImatologieal analysis

The surfaoo data a re obta ined from the auto­
graphic charts of Dines P.T. nncmograms Indian
standard type wet and dr y bulb thormograms
and hair hygrogrsms. The upper air data used nrc
(NI GlIIT and 12 GMT rawin da ta.

'l'h e above data of Santacruz Cor 1961 to 1964
have IJOen analysed and the results a re sutnmarisod
below.

(n) Swface'IOiwl -Along the Konknn const
surface gradients are north to south from Novcm­
her to February, tho gr"'lient wind s have au
rastorly component during th..se months. The
pressuro gradient is reve rsed in summer months
and gradient winds have a weste rIy component.

During ~Iareh and October Ihe pressure
grad ients along the coast arc weak, Tahlo 1 gives
the monthly average number of days with typical
wind sh ift associated with sea breeze awl of days
of continuous winds from the sea . Dnriug
the months of October through April, the pheno­
menon of diurnal wind shifts is a regular occurrence.
The tabl e also shows that Bombay expe riences
wind s from the sea for a few hours prectioally on
every da y of the yoar dur ing this period .

In Table 2 the monthly frequency of tho time••
of onset of the RCl\ breeze from October through
. Iay have heen 'giveu . I t is seen from the table that
as the insolation incroases dnring the summo«
mouths the onset occurs earlier, It is ulso seen
that the variabili ty is greater in au t umn and
winter months than in summer, showing thereby
that the onset is controlled in winter more hy the
prevailing gradient wind than hy the diurna l












