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ABSTRACT. The monthl y averages of Bowen ratio over the North Indian Ocean have been
compu ted. Three typical situations in the months of January, May and Septembe r are taken for the
present study. Month to month differences in the Bowen ratio over the stud)' region are found significant
and discu ssed in relation to the monsoonal behaviour of summer as well as winter.

1. Introduction

The ratio between sensib le and latent heat fluxes
OVer the water surface is called Bowen ra tio which is
one of th e useful par ameters to kn ow the exc hange of
heat energy in the marin e surfa ce layer and to est imate
the eva pora tion flux ove r the oceanic surface. It was
assumed as constan t by the earlier investigators
( Mosby 1936, Me Ewc n 1938) due to lack of suit­
able data. The Bowen rati o is high ly variab le quanti ty
bo th seasonally and latitudin ally (Jacob 1942, 1951 ) .
Higher fractional values of Bowen ratio over an area
indicate significant flux of sensible heat between the
atmos phere and the ocean. The lower valu es
of Bowen ra tio signify the importance of latent
hea t flux which was found to be relat ed to the rainfall
activ ity over the west coast of India ( Bhumralkar
1978 ) . A negative value indicates that hea t is cond uct­
ed from the atmos phe re to the ocean. In the present
study, the authors have exa mined the month to month
differences in the Bowen ratio over the North Ind ian
Ocean and discussed in rela tio n to the summer as well
as winter monsoonal behaviour.

1. Data and method of an alysls

Data on sea surface temperature. air temperature.
wet bul b temperatu re and wind speed for all m onths
for ten yea rs (1955-6 4) over the NOrth Ind'an Oce an
have bee n taken from the marine section of Ind' a
Meteorological Department . Me an monthly valu es of
all the observations, available fnr different synoptic
hours have been obtained fo r each grid of 2 0 lati ­
tude/ long itude square, the y also been linearl y inter­
polated fro m th e surrounding grid values for som e
gr ids where the ship observations are very much limit­
ed, and the Bowen ratio has bee n computed for all the
squ ares . Mean monthly values of sensible and lat en t
heat fluxes which are associated with Bowen ratio arc

well in agr eement with that of Hastenrath and La mb
( 1979).

The Bowen rat io is ca lculated on the bas is o f the
formula given by Bowen ( 1926) .

Bowen rat io (R) = Q, =, 0.66 (T, - Tal
Q, (e, - ea)

where, Q, and Q, are the sensible an d latent hea t
fluxes ove r the water surface respective ly
T. is the sea surface temperature (0C)

T. is the air temperature (0C) at 10 m level above the
sea surface

e, and e.~ are the saturated vapour pressure and vapo ur
pres sures of the sea a nd air at 10 m level above th e
sea surface respectively (g/em').

J. Dlscusslon of 'he results

The Bowen ratio ove r the North Indian Ocean is
estimated for all the 12 month s us ing the above
ment ioned method . T hree typ ical mon ths - Janu ary,
May and Sept ember - which corres po nd to northeast
monsoon , pre-monsoon and southwest monsoon sea.
sons res pectively are taken for a crit ical study.

The distribution of Bowen ratio over th e reg ion for
the month of January is shown in Fig. 1 (a).
The Bowen ratio is maximum ncar the equator with a
gradual decrease towards north reaching minimum
around 15 ON and a secondary maximum is observed
over the head Bay in the Bay of Bengal.

During the months of February and March a general
decrease is observed over the entire region, having
negative values in the lat ter month over the nor thern
parts of the Arabian Sea beyond 20 ON. It is maxi­
mum in the month of April over the eastern eq ua torial
part of the North Indian Ocean and dec reases to ward
north reaching negative values ove r the extreme north.
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