
:;,,1 ' ",,7(M)

Some aspects of t he Statistical Distribution of Upper Winds over India

S. RAXGAHMAN and H. Y. )IOKASHI

Mete<>rological Office, Poona

(Recei"ed 29 M,trch 196[))

ADSTR.V;T. For 1\ qlll\ntitl~t. i\"t. evn luatt. m of t he prf,bahililirs of uecurre nr-e o f llJlIH.'l" wind i1pt·pn and direr
tion e, n number Ilf standardst nt.iatieul pHraml'kri4 like stu nd urd dt·' -ilit ionll l,f l ilt' znn nl an d meridiona l eompouc nt s
of t.he wind Hill ) the oorrelntion C' ,lellil'il' llh; In-t wee n them 1\1'0 required , Utili tlin/o: nll radi o-wind flh:;ervHtiom flf
t he ri-yen r period. l {l,j !l-l l1 li:l . t h f' ~A I'1 l atill t it'1I1 I'ara met f'r fl ha ve Ill't' ll C'l lm p ut t,d (or th e ..t undard .1;1!llllw t r iC' AI
l1t'i ~h t 8 1 ' .5 . :l' U. I I . H.! I . n . 1 2 ' o.I ~ . 1 an d !Ii · :! kill n.I'1 .1. for n il till' t wr-lveruont bs of fbe ~' (' a r fnr three re presen
tut lve etatione ill lnd iu. ciz., );",\ J>p.lhi , Xngpur und T ri n\lldrn1l1 . Th e brief Ihccrv \I 1111er1yin~ t he use of the fl t l\ l i~ l iC'll l
pllnmlflltlrtl lll1'\ the m e thod of c -Ill~l r Hr>t.i!lJ't tho d istribution t"llip!\P;I arc flllt lilll"1i. ThC' vcrifl cut ion of t he procedure
hll ~ bee n illust rur ed hv fou r IH't.lml l'U!l~M o f wl n-l dt strtburion . 'I'he ma in feat ures o f the dl s t rtbutlvn of wiude ill
the lli n 't-r'f'llt ~Illrlll,j " 11\\ 0 IK'l:1l t!itll'U8o/;('(1. I n ge ne ru l, then' i", II t endency for the up per wind. d itlll'ihuti"l1 to 00
elliptil'ul ruth er thun ci rc ular.

",1 in the form of U normal biva riate fnn cti 0 n
given bv->
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IVi ), the equat ion (1) becomes --
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Tllis becomes the well kJlO\\"I1 cir\.~ular diatrion·
tioll . I t is pos 'ible then to ealculate the rallii of
circlt~s which cOlltninlipecified proport ions of Uu'
total nnmlmr of tlw heg inning })oints of the Y('ct01":'\

of tlw wille ls, Table 2 g:ive~ t hese Yailies.

Brooks et al. (1916) derived all approximate
tlxpression connect ing q, lVI, Sft and t he wind
vector Vi in the fortu of an intehYfil l, a.o;;smuin l'
a nOImnl circular distributi on all(l c01lstrllet(~
ta hb S, / IVI ill t<'rllls of q.
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where c, und t'!J are the. cmupouente of the winds
nlong ort hogonal axes. The parameters '!".c and
t '!J can buth he considered as having a normal
dist ributi on aronml their means. However , t he)"
are not uuunllv uncorrelutcd und ROme correlat ion
usuall y exists },etw{'(m t.lw compo nents. .\ special
case of distribution arises when r~,/ = 0 and S.c =
s. . 'Ve have then SI' = V2 S~ = \ / 2" S!J and
hy changing the or igin of co-ord inates to the point
X ~ I~ (bouinuing point of the vector repr esenting

/(I;z, f.'y) - 21T S~ S!J (1 - f x/ )

where , P(t:,e ,1iy ) is

2. s tatistical representation of wind vector distributions

The dist ribut ion of vectors, like upp~r WilHls,
around a menn value enn bo c01l\'tmif.mtly r(~pn's{,:llt~

1. Introductlon

Stati.sti es concerning the variab ility of uI'P(~r

winds over India have been hitherto presen ted ill
the form of wind roses and in the form of seular
ami vector mean winds and the steadiness factor.
" "'Idle these parameters fire quite usef ul in under
standing the g:ellcml upper a ir climatolocy, quanti
tative evaluat ions of the prob ability of occurrence
of differen t vdot:itil'Sand di rections at the stm ulnrd
levels are possible only', if we have more sophistica
ted st.atistical parameters at our disposal. Th e
working out of these is, however, just ified only,
if the method of routi ne wind observut.iou docs not.
lead to anv 1Jia~~iHJ! of t he linton in favour of certuiu
preferred wsit uut.iuns, Thus, wind dat u obtained
by the pilot lmlloou method would he uusuituhle
for the l'Ul'pUS+;' , since the observntions tend to
represent only eluudlese coud it iona at the levels
for which winds are measured. I n deulinz with
radio -wind (lata, similar biassing does not - occur
normally nIHI hence the non nul Inws of statistics
can be expected to y ield satisfactory results.
Radio-wind (la ta Ior I ndian stat ions han' 1 Jl'~un to
be acc umulated only in recent .re~1.T" . In t he present
paper, the relevant stati~tical parameters of upper
windR for th1"("'O rad io·wind st ntions in Ind ia ha\~~

boon tliscuSSt"tl, lL"ing t hu data of a uniform fi.vc.>
r ear perina, 1959 to 1963. The st nt iolL-': chos€'11
nre (1) N~·w Delhi, represent,jug t,hc northern pnrtilo
of the couutry, (2) Na~qmr , re l'resellt,illp: the Cell
tral pUl'h nTul (:3 ) 'I'ri vlllldrum, r('pr(~scnti llg the
southern purt,s. Th,' symhol. used in this paper
are set out in TallIe 1,




























