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Variabi lity of Upper Winds over India

3. Results

Charts showing st~8d ine88 factor (in
per cent ) und valu es of atn ndard vector devia­
tion (in knots) in respect of the four months
for t he selected levels are shown in Figs. 1
to 4 and 5 to 8 respectively. The isopleth s
for steadi ness factor are drawn for 30, 50,70
and 90 per cent , while t hose for sta nda rd
vector deviation are drawn at intervals of
5 kn ots. Th e main features of these charts
are discussed below in the light. of the genera l
circulation over India I and neighbourhood
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ABSTRACT. Information about t he norm al uppe r wind s ll~ well /lit the ir varl abllity with respect to
di rection and speed are useful facto rs for aviatora , Based on normal upper willits at. the pihal (ttation~ in I ndi a
nud uelchbourbo od, th e flte-l\d ineKII faf" tnr Ill uL th e KtnnJa.rd vector de viat ion hav e been computed at selected
levels for four ty pica l month s, ,TI\ 11111U)'. April, .Iuly and October. Charts de picung th ese par amet ers have
been prepared and th e result s disC'ul'tol('o. I
t , Introduction known. Their results IUWH been mnd e 11~

""ith the rapid growth in aviation it. has of in thi s paper for calculating Q .

become neeessarv for tho forecas ters to 1

supply accurate 9 fol'eC'.3,stR of upper winds 2. Data used
upto very high levels. In th e absence of In the present ~tt1dy, 'afternoon wind {lata
act ual wind data for the higher levels one for th e levels 1,5, :\ ·0, 5 ' Oand 9·0 kill a.s.I,
has necessarily to base th ese forecast s for th e four representat.ive months J anuary,
on tho normal upper wind charts supple- April, .Tu ly and Octoher have been examined
meuted with t he latest synopt ic charts. for 57 Indian pibal stat ions and 13 extra-

Indian sta t .i ons. Normals based on all data
"For a proper understnnding of the upper I I '1' - ~ e I n. . . . upto 1950 have ieen uti IS'" tor nr Ian

wind patterns at t he vari ous levels It IS t ti hil tl I t f tl ..
I

f -.1' 8 a rons w ) e H~ e ll a or ie remalnJllg
uecessary to know th e ' egree 0 stea diness t t ' It t t l '00 t 194" '1'1
f I

. I . I ~. . d s a reus re a eo In pen up 0 /. ie
o t ie WII H M Wit I respect. to rurcctron an ' h f l ' 5 km i II d 1 tl I ' 1 num er 0 0 iservat tons upto III III eac I
spece over an a. 10V6 ie n~rma Wille S month W<'TO of the order of 200 or more for
smce t ho normal resultant. winds !>ecome t t ' e tl ' I ' 1 t I I tl

t ti lv if I . 1'1" II many s a lOU R; lor ie llg res eve ' ie
represcu auve on VI t re vana 1I i t y Il~ smn . I I h t 10 e t of"y. I 1 . "' . " . nnm rera were on \" a 0 11 per c n

t
'I'"'t l,ell1,g a v~ctt or, I.ts dvnrlllttlOn IS eonI-I those for the lowe; levels especia lly in tho

rJ }II C( >y vann IOn III irec IOn a li we h TJ I I r. I" . . monsoon mont B. re I q anr a va ues ror
as III spe.... The steadiness fuotor q which II t l "0 ib I .t ti e th I I I. I . f h a .ne j pi a ~ a tons l OT . e eve s am
I S t ie percentage ratio 0 t e vector mean 1 ' I

. II' t tl . I d i . months referred to a Jove were computer .wtnr R 0 18 menn wmr spec Irrespective
of direct ion 1'" (q=l00 VHI I'. ) provides a
usefu l measure for the scat ter of winds with
regard to direction. Another measure of
verinhility of winds which takes into account
variations both in direction and in speed is
tho standard vector deviat ion o This
parame ter is defined a.l;J the root mean square
of the sca lar par t of the vector depar tu re
between the observed and vector mean
winds. Brook s and others (1916) derived an
approximate relation between q and all'H

for a normal dist r ibution and presented a
table for est imating o when VR and V. arc
















