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AUSTRACf. A two dimensional dynamical model for orographic rainfall develope d earlier
(Sacker 1966·67) was modified to inc:1 ude cases of parti ally saturated airstream in the vertical. In the
present investigation an a ttempt has been made to isolate the steady orographic ra infall from the total
precipitation ove r uneven terruin ami to exp lain the spatial and d iurnal variatio n of rainfall during the
southwest monsoo n season over the Western Ghats and over Khasi and Iai ntia hills. .'

1. Intrcduedou

Over the Indian sub-continent, the fortuitous
orientalion of orographic barrier s in the shape of
the Weslern Ghats and Assam-Burma hill s play
a major role in enha ncing mon soon rainfall over
the country. Season al distribution of rainfall ove r
Iwo locations along the Western Ghats and over
the Khasi & J aintia hills (Fig. I) br ing out the
strong orographic influence.

Ba nerji (1929) was rhc first to ma thematica lly
explore the proble m by considering the flow Ilf
an incompressible fluid ove r rigid wall like bar­
riers. The enhanc ement of pre cip itat ion occurs
due to the lift ing of air as a result of the perturba­
lion ca used in it by the orogra phy lead ing to
cooling, condensati on and precipitation of mois­
ture. H owever. the nature of the orograp hic pre­
cipitation is closely linked with the dynamics of
the airflow and mic ro-physics of the cloud struc­
lure. Nevertheless, over un even terrain also
several factors like horizontal convergence due to
synoptic and sub-synoptic systems, convective
instability etc add to the motion fi eld in ihe vert i­
cal thereby influencing the total precipitation. In
the pre sent invest igation an attempt ha s bee n

made to assess the relative role of terr ain -induced
vertical mol ion in the preci pitat ion process over
the mountainous regions.

2. Climatology of ralnfell

During the southwest monsoon season the
windward slopes of the Wes tern Ghats and the
Assa m hills lie almost in the direct path of the
mon soon wind s, thus getting co pious rainfall and
heavy clou dng. T he prevailing winds dur ing the
southwest monsoon season are from a southerly
d irection ove r Assam. The norm al ra infa ll is
found to incre ase fro m south to north as we pro­
ceed along a profile from the plains of Tripura
( Aga rtala) to the Khasi & Jaintia hills. The
ra iniest place Cherra punji is located on the
sout hern slope with annua l rai nfall of 1142 em
of which 837 em falls fro m June to Sep tem ber.
The hill range is 300 km in length and 70 krn
in wid th with highest peaks upto 2 km .

T he long range. of Westem Gh ats I 10 2 km
high rou ghly runs north to south, On the leeward
side no rth of 14 deg, N the land slopes gently
after the fi rst drop from the cre st eastwa rd . The
rainfall variation along stations in these mountain
<eelion suggests that " rai nfall enhancement is a

"The paper was presented in the 'Monsoon Prediction' symposium held at Indian Institute: of Technology. New Delhi
during t7-18 March 1979
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