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ABSTRA CT. A single-level primitive equation model is used to predict the movement of monsoon
depressions over the Arabian Sea and the Bay of Bengal. The data used are for the Monsoon Eltp~riment- 1979
(MONEX -79). The model formulation IS based on shallow water equations . The finite-differencing scheme is
designed to c~nsef\o'e total energy and mas.s over the domain during the ~ourse o.f integrat ion. The initial input
to the model IS the .s ':'~J~t1v~ly analysed wind field from which geopotentlal field .15 derived through balance wind
relation. DynamiC initializa tion IS used to balancethe mass and wind fields consistent With the model equations.
The movement of three depressions has been studied. The model is able to predict their movcmmt to a limited
degreeof accuracy. The total energy is conserved well during the course of integration.
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1. Introduction

The quasi-geostrophic assumption has been
found to be quite useful for predicting the be
haviour of atmospheric flow ~n the middle and
high latitudes. Over the tropical belts however,
this assumption 15 not very satisfactory, parti
cularly for regions close to the equator. There
fore the quasi-geostrophic models are not very
adequate for predicting the behaviour of the tro
pical atmosphere. A pri~itive equation model
is comparatively b<:tter suited f,?r thl~ purpose.
To predict the d:ta~l~ of th ree. dimensional flow,
a multi-level prinuuvc equau on model mcor
porating friction, r:<diatio.n pr"",:sses! the hydro
logical cycle and air-sea interactton IS necessary.
However verification statistics of models tried
so far apPcar to suggest that for prediction of tropi
cal systems, particularly tracks of circulation 
systems, a simple barotropic model. often per
forms fairly well. Further, 10 the tropics, the pres
sure gradients are generally weak and often comp
licated by large observational errors. For this
reason, the wind which is more accurate and n.u
merouS, is preferred to pressure or geopotential
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as basic input to tropical models. In the present
paper, a simple single-level primitive equation
barotropic model has been used with wind as
input to predict the behaviour of monsoon de
pressions that formed in the Bay of Bengal and the
Arabian Sea during the period of the Summer
Monsoon Experiment (MONEX-1979).

2. Model equatlom

Shallow water equations in the flux form, neg
lecting friction, used in the formulation of the
one-level primitive equation model are outlined
below :

(Symbols used are described in Table I)
ohu ohat = -D2 (u) +Ihv-h a cos 8 cA (I)

ohv ohat = - D.( v)- l lr u - h a a8 (2)

iJ.!'.~ - Dt ( 1)
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