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Vector Mean Wind and Standard Vector Devia tions
for selected Rawin stations in India
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.lfdwrological OJTire, T'cona

(ltcceit,etl 2·1 February HJt;.i )

ABSTR_\CT. A stetlsticel investigation of an evaileble ltewin data "'~ 3 -0, B'O, 9 '0, l~ ·O. 1-1· 1 &lIll l fl· 2
km above rea level, for five India" ..ta tions covering tho SMr8 Hltll and 1962 is reported in thi v paper. Tho
lta tians are Bomhev, Calcutta. ) IAclm9. Xew Delhi and Trivecdrum. The ta bles showin g the mean meridi ona l
and 7.0081 components together with the sta ndard s-ector devi ations for the two ;<C<L.~n8. December-February ami
J uly-Au~u!5t are included . Tho vect or mean winds anti the standard vect or deviations for each sta t ion are
gi~n. The distribution of wlude at the different levels ment ioned above are tested for circularity and Ionnd
to be mostly noncirc ular for th e etettone eout b of La t. 20 'S' and Illo~tly circular for Ilta.tiOIlB north of it.

a' - -'- 1.:v 2

B " K

(1)

devia tions or

2+ as

stundurd

, ,
a = "»

whcre o utul c nre the.v E
th o mer idional and zor al components respect ively.

UN and vE being tho donart urcs of t hc C·OIll pO·

nents from their r('~, pecth'~ mean valur-s.

If tho two components nrc cor rela te411 he st uud 
a rd vector deviat ion is represented hy (Hovmol'er,
see ref.)
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of tlt~ heads of a ll wind vectors pJott ('cl from It

common origin.

If t ho d istribut ion is noncircnln r ami if t lw two
components arc indeper.dcnt , t he utnudnrd vector
deviation 113 defined above i:: given hy
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o being: the angle which the directi on in which
ao (standard vector dev int ion) iii determined
makcs with t he ~:ast axis and r

NB
represen ts the

correlat ion coefficient between t he nor th and cast
components.
2. Analysis of the data

Rawin ob sorvnt ions avu iluhlc ut, 00 a lId I~ GJIT
for Bcmbnv, Ca!cllt tn.. ~rat ~ms . J,."ew Delhi and
Trivnnd ru n', fur th e t wo vea re 19tH and i96:! have
heen mad e usc of, Daily· va lues o f r.v »nd l'B
WCl'~ made uva iluhle to me l.j- t he U•.'puty
Direct or General of Observutories (Climetologv
an d (Ioophysics). Poena. From these j he !ioli<\on~l
mean va lues T''y ant i V» ftm calc ulated .
The n~r.tor luca n ·.vind VR is t hc.'11 oht#\ined.
The sta pdartl 'l evi a t iol'S a.v aDd 0& haye heen
worked out from tho meridional and zona l compo
nent, of tho winds. Th e stnnda rd vector

1. Introduction

A subject which h,,, foun d importunt applica
ti ons in meteorology is tho a pplicat ion of modern
stntistieul mct hods to vector qunntities Iikc wind s,
In t he Tropics where t hc gcostrophic relat ion d OI1::J

not hold , a bet ter understanding of uppcr winds
call be 11Iul from t he stnt ist icul pa ra met ers of wind
vecto rs. \rind!i, t hc magn itude a ud di recti on r f
which vary sim ulta neo usly, are usually resolved
int o t wo components , nort h and ClL<:Jt. " "'i llc}
components along a specified axis ten d to he nor
mall y d istribu ted. l3ut t his : doc. not in.ply t hol
the resu ltant wind vector is nor mally circularly
distributed .

If V i. the speed of the wind at an inst ant of
l imo and its d irect ion measured cloekwi-ic from
north, thc north and casteornponcnts l'N a n(l r.
arc given hy

l'N = V cos ex , l's = V sin ex

Tho vector mean wind VR is given bj-

and its d irection a. by

tan " = E VE / E T's
where n is thc number of obscrvnt ious.

The standard vector deviation a , i!- defined
(B rook s and Carruthers 19.33) a. a standa rd lengt h
tnkon as n measure of the di spersion (in nIl direc
tiOIL~) nhout tho vec to r mean. Th is i:i similar to t he
standard deviation of n sca lar quantity, which i:\
n standard length gi"ill~ a measure of d ispersion
along a line about. t he scala r moan .

The standa rd voctor doviatioll may be cCyft·scnt 
cd by 0. circle drawn wit h t he Y(~ctor meall fl..lii

centre and stu nda n l vector deviati on m' radi UB.
This circle will enclose, lilld er the a...umption of a
oireular normal distribution of winds, 6:1 per cent
















