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A theoretical study of Mountain Waves on Western Ghats
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ABSTRACT. The paper preeente the resu lts of a theoretical in vest igati on on the
occurrence of mountain waves on the lee of western Ghnt e. The uverage E·'" vertical
ercss.eectlon of the ghate is re presented by a mut hcmettca! expression and the expressions
for vertt cal velocity and. dtsplecemeut of streamlines nrc est ab lished for & two -dimensiona l
moti on making appropriate epprox bnerion in the 10r-"'1\ \"0 equation. Cowputatiun bee
been made for slx cescs for the winter se ,UMJ11 when t he wind is more or lese wcstcrfv end the
atmosphere is dry. It appea rs W8,·e lengths )(,l'lI tban 25 10m are not h.nportant for the
Weste rn Ubat s. It ie only the longer wa ves that give eppreclable amplitudes. Thc verioue
Ml5C!J are d iscussed in terms of t he d ist ribut ion ofwind speed and stability.

where .;, is the st ream function of t he
disturbance, nnd

I' - gfJ _ 1 d'U (2)
- 7]' -u ' dz'

fJ is the srsbiliry p''famete r( I /O) (dO/Jz), 0 the
potential temperature, U the undist urbed
wind speed assumed to be a function of z
only and g, the acceleration tIue to gravity.
k is the wave member,

Scorer showed from equation (1) tbat no
lee wave can occur with 12=constant . This
notion led Scorer to introduce the concept
of interface in the air stream dividing it into

t, Introduction

The mountain wn ve phenomenon or bettor
known a~ the lee wave assoc iated with a
mountain h.a~ been the subject of theoret ical
investi gations by many workers. The cla ...sieal
i llve8t i~atjon.,... in this field are clue to
Hay:oi!,h (1883) and Kelvin (1886) who
studied WM "OS in a stream of water set up by
an obst acle 011 the l.ed or ncar surface . IN Ta
(1943) ant! Qnlmey (1947) st udied w"ve~ in
the st ra ti fied atmosphere and gave solut ion
for air st ream, having uni form ,·clocity and
stability. It WI\> Scorer (1919, 1953) who first
intr oduced t he \'",iMion of stab ility nnd
wind Bpeed with heigh t. H iB simplified
perturbation equat ion i~ -

a' ';' + (l' -k') ';' = 0
az'

(I )

t wo or t hree layer; in each of which I' bas a
constnnt bu t d ifferent va lue an d he found
that in order that lee wnve should occur, [2
must decrease upwards.

Sawyer (1960) st udied the numerical
solut ion of the wave equation (I) with the
aid of a ll electronic computer which cnablctL
him to take various forms of 12•

Palm (1958), P alm aw l F oklvik (1960),
Foldvik and P,IIm (1957, 1959) were
th e first t o represent the " profile " y an
ana ly tical funct ion of the form

- ).:
J (z) <I« e

Asimilar method was also ndoptod by Doos
(1958, 1961, 1962) intlepcnllently . However,
while Doo• approximated t he I' ,profile by a
single exponential function for the entire
a tmo sphere, Pa lm and Foldvik divided the
atmosphere into 2 or 3 layers and replaced
I' ill each laye r by a d ifferen t appropriate
ex pression, constant or exponential, It must,
however , he recognised that the main ern
phn~is by Palm and Foldvik was given to
longer waves which necessitated them to
tak e mean wind anti stability at higher levels
than that recorded by sounding balloon". It
wus again shown by Palm an,l Foldvik
(1960) '" well as by Corhy and Sawyer (1958)
and Sawyer (1960) t hat t he mot ion in the
lower t roposphere (5 t06 km) ia iml cpcnl!ent
of t he " .I ",\·i on1' ofJ(z) 3 1>0\'0 the leYel where
J (z) attains its minimum valu e. The real








































