
Mausam, (1982),33, 3,343-350

551.553.21 : 55 1.5 15.1

Behaviour of monsoon depressions m simple
quasi-geostrophic models

SURANJANA SAHA
School of Environmental Sciences,

I awaharlal Nehru University. New Delhi
(Received 27 l uly 1981)

"'~ -~ "" ..mm 'OR~) srf<mi .m ~'O ~ 1j.f.nM - _ lfI . "'"'"'" lIftmi 'lit 'll'!lf" "'
~,~ oj;~~ oj; ............ f"'l~ f<ol1 '"" t 1..,.;m if m~~ ,fta p l1 '!lf" lflii>r ('ll;mr- 79) "' ~'l~ "'
~~~. I 'll'llf" <=tii 'Ia 1f'R 'Ia 'll'!W' "lA1~ '" 'l"~~~, fi<rn : '{'l Slftmrl oj; I I'l """'" f!;ln
'IlI1 t I 00 ~fimil .. <j'RITJfl' .."I ... 'fUu"I >it f""" 'IlI1 aI

ABSTRACf. A single level quasi-geostrophic bare roplc model and a two level quasi-geostrophic
baroclinic model have been integrated to study the b haviour of monsoonal flow. The data utilised
are those collected during the summer Monsoon Experfrnent (Mo nex-79). The movement or monsoon
depressions, an important feature of monsoonal flow, t.l'i studied in particular by these models. The
comparative performance of lite models is also examine .

1. Introduction

The quasi-geostrophic models arc known to
be not very adeq uate for predic ting the detailed
behavio ur of atmospheric motion in the low
latitudes. However, Shukla and Saha ( 1970 ) ,
Mukherji and Dalla (1973) and others app lied
such models to predict the movement of monsoon
depressions with encou raging result s. The
present work is to study the behaviour of two
quasi-geostrophic models, I'iz., a single level
barotropic model at 500 mb and a two level
baroclinic model applied at 250 mb and 750
mb, with wind as the basic input. 11 is now
well recognised that wind measurem ents over
the trop ics are generally far more reliable than
the observed geopo tential height values, parti­
cularly over the southern parts of the Indian
Pen insula. whcre the spatial gradients of
geopotential heights are rather weak. The wind
fields in these latitudes (below 15 deg. N ) ,
therefore provide a better repre sentation of
synoptic patterns. The models are applied to
two synoptic situations with depression in the
Bay of Bengal and one with depression in the
Arabian Sea during summer Monex-79. Mean
values of the diagnostic parameters, such as the
vorticity, the square of absolute vorticity and the
total kinetic energy etc, arc monitored dur ing
the course of integration so as to examine the

invaria nce of these quantities in the two models.
1;he relative performance of the two models and
the forecast errors are also discussed.

2 Model equations

The formulat ions of the two models are given
detail in this section. Symbols used are:

8 : latitude
lP :pressure
Z : height in metres

L y : grid distance in the north-south (y) direction
L x : grid distance in the east-west (x) direc tion

= /:;y cos 8

L p : pressure-interval between levels 0-2 and
2-4 = -500 mb

b. t : time interval = I hour
~ : horizontal wind vector

u, v : componen ts of V in the x and y directio ns
respectively

~ : vert ical velocity = dp/dt
r.. :acceleration due to gravity = 9 .8 metre sjsec?
~ : radius ofthe earth=6371 . 229 km
!J : an gular velocity of the earth = 7. 29 X Io-' /sec
r: Coriolis pa rame ter=2 !1 sin 8
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