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Study of extreme winds over North India
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An..~TnACT• ..ltt.f!mpt. has been made to develop mapa (or estirll&t lon of ex treme wind and maximum melln
bourly wind speed for dilTerent return periods nort.h or200X over India . The procedure {or obtaining informlltioD
about. extreme winds bee been mede simple for the oonvenienoe of deelgn engineers engaged in dasigning buiMlngli
and lither eugtneeriag st ruclUrN on which oaleular ion of wind pressure. o lft"red by extreme wind.. i. needed ,

r. Introduenoa

Estimates of maximum wind speed are generally
needed by design engi neers for designing buildings
and other engineering str uctures. The structure
which is to bo ,1""iWl",1 should neither be unecono
mical nor undcrdeeigned. The design of such struc
tures is usually based upon the maximum wind
speed thatwouW. he eqnall..1 or exceeded on .the
average once in T years, where T is the return
period and may take the values from 2 to 100
year1l. The wind speed that would be equalled or
exceeded once in 10 years' time has a return period
of 10 ye.ar1l and the wind is known as 10-year wind.
The probability that this value will be equalled or
exceeded in a year is 0·10. This information is
generally require.l by the design ongineer for
calculation of higheRt wind pressure on the engi
neering structu re in ordor tlh~t it l1llly withs tand
that pressu re.

2, Method

Shellard (1958, 1962) has given a complete
account of the extreme wind speed oyer Brita in
and Ireland. He analysed the wind speed data by
applying Gumbel's extreme values method.

Gumbel 's extreme values formula, as given by
Chow (1953, 196·1) using method of moment of
estimating parameters, has been considered in the
present study which is based upon data of eight
stations north of 200 N over India. In India the
anemograph sta tions are widely distributed and
some stations which have been taken up for study
do not have sufficient wind data. The data available
for different anemograph stations for years of
record are given in Table 2, both for extreme
wind speed and yearly mean hourly wind .

3. Procedure

The highest wind speed recorded each year and
also tho yearly mean hourly wind was first reduced
to effective height of 10 m of anemograph for each
station by the formula followed by Shollard (1958)
and f,';ven by Deacon (1955) and for mean hourly

wind by Cam.thers (1943). They are -

O'O="~ (10/h)0'17 for me an speeds (I)

010="~ (]lip,)')'.' for gu,ts (2)

where 1. is th e effective height of anemograph in
metres agl, " 10 the speed at 10 metres above
ground level and ,,~ the recorded wind speed by
th e lInomograph.

According to Chow (1953) uti lising Gumbel's
extreme values method (Gumbel 1941), the maxi
mum wind th at would be equalled or exceeded
on the average once in T-yoars is givcu hy

Xp = I'+ a r- t· I-I . i951eg10 loglo 1'/(1'-I )J
(3)

where T=Return period in years , given by
T= (n+ll/m ,

.-.
I' = [ 1:X . l!II,arithmetie mean of the given

.._ I extreme val ues

a = \ .1[0/(1)-1 )](x'- I"I , standard deviation
.-.

.t' = [ 1: X ' . )/II._1
lI= total number of terms of the extreme

values and
m=rank number such that m= 1 for the

highest and m= lI. for the lowest extre me
value in the series arranged in descending
order of magnitude.

4. R..ults
The factor in the hracket in Eq. (3) is denoted

by Kp and is known as frequency factor, first
defined hy Chow (1953). The value of K p for
different return periods has been calculated and
is given in Table I , The maximum wind speed or
the maximum yearly mean hourly wind has been
adjusted for 10 m s gl for each of the anemograph
sites by th e Eqns (1) and (2). The mean and
standard deviation are calculated by the relations
given above. The equations for both maxi mum








