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Vertical currents associated with standing waves
over Mussooree

K. RAGIIAVAK
JIeleorological (!Ulee, 1'0011 0

(Receired 23 February 1957)

AUSTRACT. Sum o l)l~M·V:Ltin 'l.'\1 evi dences on th e occurrence of vigoeoue vertical currents assoc iated with
sl.llrl1ling wavos OV6r ~{I1 "''Sl''l roo art' pr~~nt...d an,i di scuseod, Sta nding wevce aro found to have sufficient lift for
gliders to soar to tho et ratcephcre over Debra Dun valley.

r. Introduction

Glider pilots arc reported to be int erested
in vort.i-ul currents that lir e associated with
nitflow llCTOS~ tho :\!llR.~()Ore(· nclgc towards
Dehrn D un valley where stnnrlinc waves are
believed to exte;"l upto abuut 9000 metres
above 1'it',Jl level (Raghavau ID5G). A few
obse rvational evidences on the occurrence or
strong ve rt ica l curr ents over the Mussoorco
range us well as over Delrru Dun valley when
northorlv winds hluw ill I he lower levels
cf the atmosphere over -'llIl'\sooroo arc, there
fore , presented and d iscussed in thi s not')
mainly from t Ill' point of view of gliclinf!.
2. Topography

The :\[uSo-;oorce rnnze is situated at the
northern bord er of tI,;; I!reat low land pla in of
H indus tun between the gor~es of the JUl.ll1U\
and the Ganges (Fig . 1). Running pract ically
east-west it is about 17 km lon~ and 5 ).:111

broad at its tup with all a\-crg'~ elevation of
about :WOO met res. TIle range is rugged
with dense trupieul woods lit places at the
foot-hills. To the cast adjoining the ) [nssooree
is the Lundour range lying northwest to south
east with an average olevnt ion of about 2:WO
metres.

The )1".,.oore. ridge drops 600 m in abou t
2·5 km to Happy va lley on the north, the
slope being abo ut 1 : 4. Bordering Happy
valley which is about 3 ·5 km broad is situat
ed the Ka):!t ihha rangr-, average elevation
2300 m, beyond which is a series of parallel
runge ' increasing to an average elevation of
over 6000 III in a distance of 50 km upt o the

first line of !'Ilowy ranges. Snowy range
succoorls f'llowy range that rises with great
nhruptness to elevations of aho ut 8000 In

oyer 11 belt of ,,0 to i Okm in width. Further
north arc the upper valley. of the Indus and
Snnpu ami the great Tibetan plateau .
~'us..coree is hence 011 the southern margin of
BIl exte nsive mounta in and platea u region.

The pilot balloon observatory at )[w,source
(lat. :\00 2j 'N, long. 780 05'E, elevation
~050 m) di rectly overlooks to th e south Ill!

npen level allu vial plain , 250 to 500 kill broad,
Dohra Dun valley at t he foot of the MIL~'OOrt,e

range that urop~ 1000 III in ahout "km (1 : 0)
em the south, is about 1i km broad and
JOO m in elovution OIl the average and lies bet
ween the .JUJUIlU nnd GangeH rivers, To the
south is th e Shivalik range which unlike the
~Iusf'oorce, is at places broken and iHof an
average elevation of about 600 m. Dehru Dun
valley with the ~reat low land plain of H indus
tan to the south and the massive range to the
north is admirably situated for hm-wnring.
3. Data

One of th e methods of detecting the oxis
tence of verti cal currents in the atmosphere
with pilot balloon ascent [La ird 1952) is by
finding the deviation of the observed increas
"Ii in IIeight }If'r minute from the estimated
rate of ascent in still air. It is based on the
assumption that the increaeo and decrease of
the observed rnt e of ascent from t he estimat
ed rate of ascent are solely due to ascending
and descending currents respectively . In
F igs. 2, 3, 5 and 8 are plutted at one minute














