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ABSTRACT. The paper presents the observational evidence of mounta in waves in the Indian region with
particular reference to the w estern Himalayas with the help of satellite pictures. Theoretical computations of the
wavelengths of mountain waves have been made from the available wind and temperature data over northwest
and northeast India and neighbouring regions. The results have been compared with the observational satellite
data and have been found to agree well. The observed wavelengths vary between 10 and 30 km.

1. Introduction

Occurrence of mountain waves over uneven terrain
is of considerable interes t to aviation. Mountain waves,
(Sarke r 1974), constitute a major hazard 10 aviation.
Thus, their detectio n and forecas ting is of grea t opera
tio nal importance. It is now well known that when
wind blows across a mountain range, while thermal
stability and wind flow arc favourable, waves arc formed
on the leeward of the mo untains. The orographic clouds
are visible manifestation of tbe Icc waves when sufficien t
moisture is avai la ble in thc atmosphere. In satellite
imageries these clouds are seen as grey 10 white bands
of clouds whicb can extend up to bundreds of kilometres
pa rallel 10 the wave producing mountain.

Since 1960, many authors have used satellite pictures
to identify the lee waves and to measure the Icc waves
from tbe sate llite pictures and compare them with Icc
wave length comp uted theoretically, Such observa
tions have been reported from different paris of the
world by Doos (196 1, 1962), Conover (1964), Fritz
(1965), Cohe n et 01. (1966, 1967), Woold ridge and
Lester (1969), Sarker & Calheiros (1974), Cruette
(1976) etc.

In India, De (1970, 1971) reported Ice waves as
evidenced by sate llite cloud pictures over nort heast
Ind ia. Observed wavelengths were compa red with
th e wavelength computed theoretically. Sinha Ray
and De (1982) hav e reported that in the winter seaso n
Ihe airstream over northwest India is prcdomin antl y
stable and is suita ble for the format ion of wave per
turbation provided the direction of the air flow has

an appreciable component normal to orography. In
this case an airstream moving northwestward, north.
ward or northeastward (southeasterly, southerly or
southwesterly winds), is favoured direction for the
forma tion of lee waves. They have found out theore
tically the wavelength of lec waves in 9 different cases
and it has been noticed that in all these cases Scorer's
criteria for existence of lee waves has been satisfied.

The Western Himalayas situated in the northwestern
part of the country plays an equally important role on
the weather in the northwest India . The aim of the
present paper is 10 furnish observational evidence of
mountain waves with particular reference to the Western
Himalayas and to compare the observed wavelength of
lee waves with that of theoretically computed lee
wavelength .

2. Data and technique

The topography of the area is shown in Fig. 1(a)
and Fig. I(b). Satellite cloud pictures of NOAA-7
8 and 9 for the period 1982-1985 have been considered
for selecting the mo untain waves over northwesr Ind ia
and over northeast India. From these catalogues
the cases in which Ihe mo unlain wave clouds were
clea rly discernible and co uld be iden tified were taken
up for further work. T he satellite pho tographs were
already grided. Some typ ical sate llite pict ures of lee
waves are shown in Figs. 2(a-d). T he wavelength o f
the Ice waves is measured as the distance between a
group of waves, divided by Ihe num ber of waves in
the gro up. Several measurements arc made a long diffe
rent lines pa rallel to the direction of waves in the wave
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