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AB8TltAcr. T he d inrn 'l1 variati on of nppt.·f wind", O\I.' r the Inlli ,u l su b-continent has been e x,un in ...1with
re ference 10 t he normal s of up p-r winds from pi lut ball oon JLSf'('r.tstnkcn ne ar about. 02'00, fli{)(J a niI I!")()(} I!"T upto
6 k m. T hi:. hns bee n acco un ted fur as mainly du e to fliff"['f'ntilll llf'niing fir coo ling of the "l\riLIIS pa rl [1 of t he
eount rv ftKSllC ia lctl with t 11(' vert it·at mon-'m l'l;t elf a ir due 10 convection and an expresalou has 11t'('1I d('rin11 ron .
hccling di ur nal variation wit h th o diff('n'nt i8 11 1t'a t in~ and vertical movemen t , lJifl..reu tta l tll'a t ing fI{ la nd and
9 NI. an'&8 R.n.' found to affec t winds upto 3 km iu eeneral and upto 6 km in April . tho f'tr(wt in t he lo\\ ,-r le vel... hI·jng
m ore prominout in the Wl'st cotLBt th an in t he ('MIt eoest . ~"mp noteble inst;m Ol.",s o f t h(- di urna l "anal ion '0\ hi ch
have an f'fTl"l't on tho clime to !..·.;.r of th e \"Iniou! rci! ions a.rc also cons.id- red .
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sea breezes is intend ed to be d iscussed in a
sepa rate paper .

Th e diur nal variat ions were exa mined wit h
charts in which vector differences in rcsu1·
ta nt winds between mornjn~ aIHI afternoon
P I-A), afternoon a m] night (A-N) and
nigh t nnd lIIorning (X-)f) were plotted.
The se diurnal differences in velocities (which
for convenience IUay I)e called as diurnal
vector) CUll give nn idea of the na t ure of
diurnal cha nge if t he v..inds at va rious stations
are already known.

Such charts were constructed for the four
months under consideration for 1, 2, :\, '-1, G
and 9 kill with normals of all the stations
which had at least 30 observations for each
observa tiona l hour. The 9-km level was the
highest for which charts could be prepared
since regular asce nts werc made twice upto
that level un til recently. Th e charts for
A-1' and lII-)[ could be" prepared only upto
3 kill since night ohservat ions are Hot general
Iy ava ilable above 3 km. Charts for .luly
were not prepared above 3 km because of
few observa tions at th e majority of th e
stations. Of th e charts prepared, th e 9 km
om's were not of anv use beca use of th e
absence of data for many stat ions and nurner
OUg inconsistencies. A select few of the charts
are reproduced in Figs. I to 20 (pp. 21 !i~219 ).

2. Tfstl ng the slgnlneance or the Diurna l Veetols

Th is was done by I -Ifst (Fish er 19GO)
taking th e mean diurnal vector differences
for each month for all th e years for whieh
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The diurnal variation of upper winds over the
Indian Sub-continent
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I. Introduction

Diurnal variation of upper winds play nn
important role in th e tropics. For temperate
lat itud es it is generally assumed that lit tl e
diurnal vnr iat.ion exists above UJC geostro
phic wind level and that va riation ii-I lower
levels arc du e to exchange of mom entum
from th e geostrophi« level to th e surface.
Fu rquharson ( 19~9) first pointed out the
existe nce of diurnal va riation even ill
geostrophic levels over Tropical ..-\fricl.l as
due to the difference in he~lting of th e a ir
layers in different regions, II i~ conclusion
wns bused 011 {lata from onlv onc stnt iun aml
he did not examine th e win~d'i nt. higher levels
in detai l. I t is also well known tha t eon
sidemhlc variat ion exists over 1ndia . In
th e climat ic charts ( 1!1I:1 ) published by th e
India Meteorological Department wind!" a re
given separa te ly for morning' and afternoon
onl y for 0·5 and 1'0 kill a nd diurnal vari ation
a t higher levels has not been considered .
A st udv of th e broad features of the
diurnat'variation of winds in th e free air at
and above 1 kill over India and neighbour
hood has been made in the present paper.
Normals of npper winds worked out by th e
I ndia )[eteorolol(ical Department from pilot
balloon ascents for the three observat ional
hours, ,'iz., 0000-0230, 0600-0900 and 1400
1600 1 T were utilised ami the st udv res
t rieted to four represen tative months, riz.,
.T annary. April• .Jul y and October. The most
importa nt diurnal variation in the coasta l
s ta t ions, viz.• th e phenomenon of lan d and






























