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Simulation of north Indian Ocean ci rculat ion
using a simple barotropic model and
some sensit ivity st udies
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AaSTRACl . A non-d ivergen t barotropic model has been formulated on the basis of splitting up method
and used to study the circulation in the- north Indian Ocean ( 1- 26" N, 46-99'" E). The circulation was simulated
for summer and winter seasons separately. It is found that the model simulated the summer and winter circu­
lations satisfactorily. It is also found that the meridional component of wind stress is dominant over the zona l
component in shapingthe Somalicurrent. Some sensitivity studies werealso carried Out and the results indicate
the importance of wind stress curl.
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2. The mocld

T he model is based on th e following differential
equa t ions (under hydrostatic ba lance a nd rigid lid
approx imatio n), co nsidered on a two d imensional
bounded region Q with a lateral surface a . The model
ocean is ho mogeneo us wit h respect to density and
assumed to be confined between two hor izontal plates :
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each season as forcing . Some se nsit ivity studies were
also ca rried out with d ifferen t idealised wind stress
of summer case.

I. Jntroduction

Several math ematic al modelling wor ks " ere carried
out in 50 's and ea rl>' 60 's using barotropic model s
to study th e general cilcula' ion of ocea ns (Sto mmel 1958,
Mun k 1950. Brya n 963) . In th e next two decades,
with increase in computat ional facilities and formula­
tion of numerical techniques more advanced three
di mensional mode ls we" att empted (Bryan 1969).
Due to availability of so phisticated ocean general
circulation models (OGCM) and ocea n eddy resolving
gene ra l circulat ion models (O EGC M) th e si mple ba ro­
tropic mod elling works were partial ly a bando ned in
the lasI deca de . However, due to co mplexity and co mp u­
tational expenses involved in OGCM and OEGCM
the si mpler two di mensional models are being reconsi­
dered 10 study specific problems, e.g.. the red uced
grav ity tran spor t model ( Luther and O'Brien 1985.
Simmons et al . 1988).

In th e presen t study we have used splitti ng up method
to formulate a sim ple non-d ivergent barotropic model
that is used to si mulate the major features of th e north
Indian Ocean circ ulat ion. The circulations for the
s ummer and winter seasons arc simulated starting
from a state of rest using th e surface wind st ress of
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