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An analytical model for mountain wave in stratified atmosphere
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ABSTRACT.• An analytica l, two-dimensional compe rer model has been deve loped for real lime prediction of
mountain wave due (0 Pirpanjal mountains over Kashmir valley. Simulation of the L2 profile has been made with realistic,
non-zero value s al higher levels and exponentially dec reasi ng values atlower level s. Unlike Doo s ( 196 1), present sol ution has
no restrict ion on the value of wave number C.l). Validit y of (he mode l has been tested with the sa tellite observed waves in
seven cases and actuaJ aircraft report in one case.
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I. In troduction

The problem of airflow over mountaino us regions has
been studied intensively for the past several years by using
linear and nonl inear models. Lyre ( 1943) and Queney
(1948) probably. provided the starting point for these inves
ligations. They obtained some observed features of airflow
over mountains in a simple two-dimensional, single layer
model. Scorer ( 1949) used an atmusphere stratified in two
layers. Although this represen tation of atmosphere is rather
simplified. the results were illumina ting and gave rise to
extensive studies of two or more layer models. Scorer ' s
model represented constant L2 (Scorer' s parameter) profile
in the two layers with discontinuity at the interface. Since
then a number of attempts were made to simulate the actual
atmospheric profile more realistically.

Although linearized theory uf internal gravi ty waves
due to orography is strictly applicable to shallow mountains
and small amplitude waves only, it has been widely used 10

study large variety of mountain shapes and atmospheric

profiles. to obtain a fairly good idea of airflow pattern (Duos
1961. Vergeiner 197 1. Klemp and Lilly 1975). Philips and
Brown (1983) has recently carried out experimental valida
tion of the waves predicted by the linearized theory and
actual aircraft observations. They found that linearized the
ory is good enough in predicting the wave- length. Ampli
tude of the wave. however. was noticed to be slightly more
than what was predicted by the linearized model. Over
Indian region Sarker (1965) studied the waves generated due
to Western Ghats.

Over Jammu & Kashmir region. Pirpanjal ranges. hav
ing near north-south orientation fonn a favourable barrier
for the generally prevailing westerly winds in this region .

Earlier attempts to simulate the Scorer's profile as a
continuous model may be broadly classified into two cate
gories - an exponentially decreasing single layer model
(Foldvik and Palm 1959. Sarker 1965) and a multilayer
exponent ial model with appropriate matching condit ions for
vertical veloci ty and its vertical gradient (Danielson and
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