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Mountain waves over northeast India
and neighbouring regions

U. S. DE

/ nstittiU of Tropical ~~y, Poena

ABSTRAC1', Theoretical computations of the "aYe lcngttlt oC mountain ",anMI hu ft beenm~. (rom the avail.
able windand tempera ture data over northell, t Indiaand neighbouringregions. The nMultll hant beeoecmpered with
tho obeervetlonal data and have been found to agree with them.
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1. InlrodueUOD

The influence of orography on the flow 01 air,
cloud patterns ami rainfall are well known, For
mation 01 typical wave clouds On the lee of moun
taillll is one of such phenomena. It has boon
theore tica lly os,..blished that under suitable
oonditions of therma l stability and wind flow,
w..Vtlll liN formed on the 100 of mouutaina, These
aro ..lao supported by observational st ud ios
m ide in different parts of t he world wit h t he help
01 gliders, light ai rplanes and radar tracked no
lift balloons eto.

In recent years cloud pictures have boon made
\18e of by Doos (1962), Fritz (1965), Cohen et 01.
(1966, 1967) to identify mountain waves. De
(1970) reported the occurrence 01 mountain
wovea in the AHaam-llllrIlla hill. wi th tho U80 of
APT pictures from ESSA-3. H e worked out the
wave longths of these waves and 0180 d iscussed
their fermation in relation to the atmospheric
wind and t hermal structure. In the casoa studied
by h im, he found that t he condi t ione of .tatio
•labil ity and the d irection of wind tlow with r08
poet to the mountain rauges as requ ired by. theory
were satisfied, In the presen t st udy au attempt
has boon made to work out from theorv the wave
lengtha of mountain waves and compare them
with observed wavelengths. The data used in
this study are the same a. used earlie r and taken
from the cloud pict ures from ESSA-3 dur ing
the period 1966-68.

2. Tbeory ot computation

In order to verify the observed VaIU08 01 wave
longtha of mountain waves, a two-dimensional
sroady state linear model (Sarker 1965, Sawyer
1960) baa been oonsidered,

The equation for vertical velocity for suoh a
model in x-x plane i8 given by,

a"", + J' w, + f (' ) '" = 0 (1)
oZ' or '

where, W ="',exp( g2R~ Z )

fez) = g (~./) - ~ '~;.~J + e*T ' -
g )1dU 2 (dU)' (g-R,)'

- XRT u .J; - xRT dz - 2RT (2)

U and T represen t wind speed and tempera
ture ill t ho undisturbed airflow whieh i. a Iuno
t ion of z only.

r* is the dr>' ad iabatic lapse rate,
r ia the act ual laP"" rate, and
X = c, I G. = 1.4

:rhe val ues .of fez) h8' :0 boen computed by
UBmg the rsdioaondc-rewin data of Gauhati
(260 06' N, and 91° 35'E ). The computod profiles
01 f(.) with height showed that the required
cond itions for the formation of 100 waves were
fu lfilled, Two typical C3IlOII are shown in Fib'"
1 and 2.

(a) AMlytirol JIetJwd

To solve equation (I) analyti0311y the value. of
I(z) are approximeted by an wrponential function
of the typo-

fez) = 10 e - A. (3)

where, fo and A are cOlllltante chosen to repro
sont f ez) ill the.entire atmosphere. Further, the
ground profile 18 assumed to b. sinusoidal. For
t hia we write,

"', = 11' e ;!z (4)
Substituting (3) and (4) in (I) We get,
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