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A n..,'TIt,.\(''T. The p."pt"t fl i .'{(·t1~~f"" with the aid IIf dtagmm..i th<' nriahHit)· of the upPf'r winll~
at I:! eewin ~tRliOl\>t in India lJa!>cd nil monthly normals compu ted from daily observational date .
Tho monsoon ami winter cfrculetions arc chareetcrtsed by dietlnct p.uterns ofu pper wind variah ilit)"
with clmracteriet if' tran'litional pa tterns in )[A)'/ ,' 1I110 and tieptcmbcr/Ocloht-r.

r. Introduction

Tilt> va riabi lity o f lIpp(lr winds OV('f' hulia
bused 0 11 the results uf pibal observutiona
has been discussed by Krishnan, I'eut and
Ananthnkri slmsn (196I ) for the fonr typi
1',,1 mont hs J nnuary , April , .lu ly and Octo
ber, for th e levels of \ · 5, :1 ·0, 5 ·0. lind 9 ·0
kill u.s.l. It. is well known that on cloud,'
cll\Ys pihnl observations can givC' win~l
informa tion only upto the bnse of t he cloud
layer a nd as such, pibill winds nre definitely
biassed in favour of oeensions of clear skies
especiully for higher levels in the atmosphe re.
Rawin ohservutions do not 8ulTN from thi s
limitation. HC' Il(·.(' it wns considered to he
of interest to oxam ine the vnriahility of
upper winds at the rnwin stations in India.
Data of twelve rawi n stat ions, the monthly
mean uppror winds for which have hc('il
recently computed by the UPIK'r Air Section
of the Met('orologiral office, Poo na hnve been
utilised in t he present study,

2. Analysis 01 D::.ta

The names of tho twelve rnwin stat ions.
their gco1=-rraphical co-ordinates. and the IlC·
riod covered bv the wind data utilised
ill each esse arc g;wn in Table \, B,,,,,,,I 011

]200 Z rnwin ascents the monthly mean
values of vector wind speed I' , scalnr
willa speed 1', and the di rectio n of the
resultant wind in degrees from north D
were computed for t he following lr vels
Surface, 0, 3, 0·6 , 0 ,9, 1'5, 2,1, 3,0, 3,6,
·1,5, 5'4, 6· 0, ;'2, 9 ·0, 10'5, 12,0, 1-1'1,
16·2 and 18·0 kill above sea level, Above

9 km t here Wag a rapid decline in t he tot al
number of obse rva t ions. The number of
observat ions at the level of 16 ·2 km wna
only ab out 10 per cent of the number for t he
lower tr opospheric levels ill some cases.

From the values of r r and J', the con
stuncy of't he wind g= lOf(r, /I' , )wns calcul
ated for nll levels. The result s arc presented
diagrammatirally in Fi gs, I to 12 for th e
twelve rnwin st ntions. In these figures the
variations of 'l» 1' .. and 1J with elevation
are shown for tho individual months of
the year. (IOO- g) may be takrn as a measure
of t he vari ability of the winds.

3. Results

The variabi lity of uppr r winds at th e di
fferent stations as brought out. by r'igs. I to
12 is closely linked with th e seasonal chanlles
in the upper air circulation oyer India.
Broadly sp('nking the summer monsoon cir
culation conditions prevail during the four
mouths June to September and the winter
mOll800l1 circulation conditions duritlg' the
six mont hs November to April. )I a); nnd
October arc transitional months. Against.
this general background th e features shown
by t he individual stat ions in th e order of
increasing lat it ude have been examined.

(I) Tr im llt/r llllt

Inspect ion of Fi ll. I shows t he grea t simi
larity in the vari ati on of V. , D and q
with' height for the months .Tune to Septem
bel'. The scalar mean wind speed shows
two maxima, a. lower maximum of the order
































