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ABST RACT. Lch airfield normaliy experien ces gale 3P«cJ surface winds during the period from April to
October , From November to March. the winds arc relatively weak. The reaso n (or the gale strength speed
ap pears 10 be t h ~ channelling effect. Katabatic /a nab u tc fbw-s o r Fo ehn effe:ts do no t appear to b: t h ; signi 
ticanr co ntrib utor y factors. T here are numerous pomts along the river tndus. where similar gale strength speeds
arc: encountered and hence these appear to be good wind energy prospect ing potential sites.

Kl'Y words - Kata baricra nabauc flow, Foehn effects, Channelling effect.

I. InlrOOu(llo lI

From the Pamirs a number or mountain ranges.
radiate in a n easterly d irection. The most so uther ly
of these is the Himal ayan ra nge wh ich is the lo ftiest
and lo ngest range in the world . T he Himalayas which
run first so utheast wards fro m t he Pamir knot and lat e '
in an easterly direct ion constitute a massive mount ain
wall exte nd ing ove r 2500 km with a va rying widt h of
250 to 300 km. At its northern end Zanska r m oun tain ,
a nd Ladakh range ru n pa rall el to the Great Himal ayas.
Furth er 10 the nort h, a nd almos t parallel to th e H irna
layas is th e great Ka ra ko ra m range running so utheast
wards fro m the Pam ir kno t. The northern most ra nge
rad iating from th e Pa rnir i~ Tien Shan range which
runs in a n easterly direction through northern Sinkia ng,

Leh airfi eld is - itu a ted in the Indus valley at a height
of 3256 m. It i, bo unded by high ranges on the
no rth a nd so uth but eastern a nd weste rn ends are
more or less open . Th e area is arid and co ld.
The hills are devo id of any vegeta t io n. T he snow
line in summer is " t about 5.0 km a . rn.s. l. a nd by winter
it lowers do wn to valley level. Plan view map of the
area alo ng with contou rs is shown in Fig . I.

Leh airfield experiences st ro ng surface wind s during
the months of April to Septe mber, particularly in th e
afrernoo n and night. Th e wind fro m westno rthwest
d irect io n oflen reaches ga le fo rce . An attempt is
made in this paper to study the d iur nal a nd seasonal
variation of the surface wind at Leh airfield.

2. Earlier work

Lak shminaraya nan ( 1979 ) o n the ba sis of 1973· 76
surface wind data from Leh a irfield concluded that
st ro ng winds a re usuall y from westerly d irect io n.
The high freq uency of stro ng \iiinds is fro m April to
Oct ober d uring the aft ernoca/ f irst ha lf of night with

the maxima occ ur ri ng bel ween 1600 a nd 2000 1ST
at the airfi eld whi le in th e Leh town th e winds are
relat ively weak a nd he concluded that the st ro ng wind s
may be d ue to th e narrowing of the va lley.
Meiklejohn ( 1955) stud ied th e local surface wind at
Milfield , Northumberland in England and co ncl uded
th ai the wind was not purely kat a ba tic a nd its main
ca use appea red 10 be so me feat ure of the local topo
graphy. Defant (1951) explains the 'je t effect', as a
purely local increase in wind intensity o wing to pos
sibly cer tai n orographic configuration . T he pressur e
grad ients res ponsi ble fo r the 'je t wind effect' exlends
over very short horizontal distances and ca n be detected
o nly by special investi ga t ion. Atk inso n ( 1981) stated
tha t the mean velocity is larger in deep valleys t ha n in
shallow valleys. Yosh ino ( 1977) refe rs to a stud v
by Fu h where the relative wind speed in th e va llay is
dependent o n th e angle fJ between th e wind d irect ion
and th e vall ey as well as the ra t io of the wid th L of the
valley 10 the heig ht , H of the mounta in o n bo th s ides
of t he va ll~y. The wind veloci ty in th e val ley is greater
than th at on the o pen cou ntr y when th e ang le fJ j,
sma ller tha n 15' · 35° , but less when fJ is lar ger
t ha n 15°· 35°. In the fo rmer situation, the s ma ller
th e a ngle {J and the rat io L/H. the stronger th e wind
spe ed on th e valle y beco mes. but in th e latter sit ua 
t ion t he larger the angle fJ and small er l. tH, th e weaker
the wind beco mes . Thomas (1982) reported ' 10 1" leve l
mountain parallel jet streams' in the Sierra cooperative
pilot project. However , these je ts bet ween 600 and 1500
m a. g.l, were not local in nature but extended to more
than. 100 km i!, length . Mukherjee and Ghosh (1965)
st udied the arrflow on the Assam valley in d itlerenr
seaso ns and co ncl uded that except during th e monsoon
~ast erly air a t low levels originated f ro m th e H ima laya;
on the form of katabatic flow. During mon soo n th e air
tended 10 flow toward . tbe Himalayas. .
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a~~o~iatcJ ditlicult ics. On 20 Au g' gy. - rno k : cundlc
were used ~t eJiIT.::r:nt tim es 01 I ll : (J;. v ncar a hill and
photograph.., ta ken to s.::.: n r: : ,\i~ l cnc: of Ups.lo p:
down-lope wind.. and flow paucrn-.

The 1\\'0 mutuall y p:rp:ndicular cum pcn cnt-, of the
... urlac: wind. vi : .. I1Cl\ \ pi. n.IL:1 to the vaJl: y a nd i ;...
normnl componen ts were " \ :lIlli n: l.1 for katabat ic,'
a u..ba t ic wind etlccr . vector \\ inti urerucc and scala r
wind avcruee t. t each hour in i.l 11'0 11 1h were c.. lculatcd
to examine ~r h .: existence 01 moun ta in .vullev wind svstern
and to hav e a first guc« of th: pot en tia l 01· wind power.
The i:t \ '.:ra1!. : v':ChJI win<1 and :-ca l.· r wind at CW f\' alt er
ruue hou i ~ is giv..:n in Ta hl: I. lI igh'.::- t wind \-~.:I ocity
reached duri ng 24·111 period on an~ d ay in Ih: year is
giv,;: n in Tu ble I', The surface wind ha"! also o::n stu
dicd 11 \' makin u wind roses. but fo r brev itv sa ke. have
IlO! h":: 11 pr~.-~ill :d . Tim : section pf I hc P·R dOll:. along
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Fig. I. Plan \ic" mar of Lch area \\ ilh con tour.. and ob-cr
va tion pointe l-S
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J. 1}",lIa coljecnon, IInal~ ..i", and pr~nlaliun

Hour!y su rface wind d ata at the Lch airfield fo r the
vear 1988 has been collected and anulvsed. For studyi ng
ihe diurna l varia tion of the surface wind . which i'l
re lated to planetary bo undary layer and im m :d ia t .:
ni~her laye r, pilot balloon ascent s were taken ~ , t thr ':';
po ints locat ed a lo ng the valley . at all synoptic hours
fro m 2030 1ST u n 19 Aug ' 89 to 0530 1ST on 22 Au g ' 89.
Su bsequently, th e pilot ball oo n ascents were taken across
the vallev fro m 1730 1ST o n 22 A ug ' 89 to 1730 1ST on
24 Aug ' ~ H9. T he poi nt!' alo ng the \-'all~) have 0': ':11
labelled as I. 2 and J (Fig, t t. T he poin ts acro~ ~ th ,
valley have bee n la belled a- 4. 2 a nd 5. Th: po int 2 i~

the I.eh airfie ld, Th e observ at ion poi nts 1 to 5 a nd II"
d ist ances between them ha ve been 5 hO\\ 11 in Fi!!. 1.
Pilot balloon (PB) ascent s at more than thrc; po ints
... imultaneousl y could nnt hf' ta ken dul,;. 10 lo~hliC', :lnd
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