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Dynamics of orographic rainfall
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ABSTRACT. A two-di mensional dynamical model for orographic rainfall was developed earlier
(Suker 1966, 1967) with particular reference to ths W:!!tern Ghats, The model assumes a saturated
atmosphere with n eutral static stability. In the present paper this model has been applied for some more
cases in W:slern Ghats and also for some cases in Khasi and Jaintia bills. With the model the terrain
induced vertical velocities have been computed and the sam: have been used to compute rainfall. The
computedrainfall distribution agrees w~1I with the observed rainfall distribution bothror Western Ghats and
Khasi and Jaintia bilh during tbe active mcnscon situations. The peak in rainfall distribution is seen to
be purely an orographic effect.

Somemodifications have been made in the rnad el for its application during me weak moruoon situa ..
tions. Tbe results for the variouscases arc discussed vIJ~Q-,IJ th e different synoptic situations.

I. Introduction

The role of orography in precipitation enhance­
ment has been long known in a qualitative way.
The effect of topography at leasl in broad sense
is to enhance the rainfall on the slopes facing the
winds and producing a rain shadow zone in the
leeward side. The enhancement of precipitation
occurs due to the lifting of air as a result of the
perturbations caused in it by the orography
leading to cooling, condensation and precipitation
of the moisture. Nevertheless several other factors
like horizontal convergence, convective instability
and microphysical process play important parts
in the precipitation mechanism even over the moun­
tainous regions. The problem is highly complex.

The monsoon rainfall over the Western Ghats
and Khasi and Jaintia hills is believed to be stron­
gly orographic in character. During the south­
west monsoon season the windward slopes of the
mountains lie almost on the direct path of mon­
soon winds getting copious rainfall and heavy
clouding, the rainfall decreasing on the leeward
side. Rao (1976) has pointed out the factors
which cause the enhancement of rainfall on
account of orography in great details.

In the present investigation an attempt has been
made to study the dynamic inlluence of orography
on the rainfall distribution in Khasi and Jaintia
hills and the Western Ghats. A simple two­
dimensional model based on physical and dynami­
cal considerations of airflow across a barrier was
proposed for Western Ghats by Sarker (1966, 67).
The model has been used to account for the
distribution of rainfall along two sections in the
Western Ghats (Bombay-Pune and Mangalore­
Agumbe) and over the Khasi and Jaintia hills in
Assam. The model appears suitable for explaining
the general character of rainfall in these moun­
tainous areas. In addition. some modifications
have been introduced to test whether presence of
unsatura ted initial conditions can be taken into
account to explain the differences in observed and
computed rainfall during weak monsoon situa­
tions.

2. Rainfall distributlen In t~es. region

Before proceeding to the actual model of oro ­
graphic rainfall. it is of interest to examine
the observed features of rainfall over the Khasi and
Jaint ia hills and the Western Ghats ina broad sense.
The prevailing winds during the southwest monsoon
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