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ABS'I'RACT. A study of extreme wind epeede in guAta over different parts of India has been made using auto
graphic wind datafor 25 stations equipped with Dines pressure tube anemographs. :\la.pa of India have boon ptopared
for return periods of 2.5. 10, 25, 50 end 100 yea.rs, based on these data. These are expected to provide engineers with
wind data. of different probabilities which will be helpful in designing structures in different perta of the country.

•

1. Introduction

An at tempt is made to use the avai lable wind
data in India to make a statistical assessment
of the extreme wind speeds likely to occur in
guata. Mapa of India have been prepared for
extreme values of wind speeds in gusts that would
00 equalled or exceeded, on the average, once
in a period of 2, 5, 10, 25, 50 and 100 years.

2. Dala u>ed

In the preaent study, .~nemograp~ records of
25 alationa have been utilized. lIaxlmum speeds
of gusts were noted from the anemograph recorda
for individual sitea and annual peaks were selected.
For stat ions equipped with more than one anemo
graph located at different sites, the highest recorded
peak in a year at any of ~he sites has been con
sidered as the repreaenlahve annual peak for the
station.

3. Var\allon 01 gusts with helghl

The heights of wind instruments at the di tTerent
stations vary, but most of them are in the range
of 10 to 30 m. The question of reduction of extreme
guat values to a h~ight ~f 10 m .waa examined
in the light of avai lable information.

In I ndia it has heen found that two anemo
grapha located in the same station at nearby
sites with different heights above ground have
not shown any relationship for ext reme winds.
Further, the anemograph at a lower elevat ion
has sometimes recorded a higher gust speed than
the one at the higher elevat ion at the same station.
For the above reasons, reduction of the gust data
to the standard height of 10 m has not been made.

Fisher and Tippett (1928) suggested three
possible diatributions of ex tremes, Type I, Type
II and Type II I.. G~mbel (l~41) applied widely
the Type I distribution to rainfall extremes and

it is often referred to also as Gnmbel's diatribution.
Shollard (1958) applied Gumbel's extreme value
method for the study of the extreme wind speeds
over Great Britain and Ireland. Application of
Type I distribution or Gumbel's method (1941)
to the annua l series data is widely used and has
been found to lead to fairly consistent estimates.

Accordingly, annual gust peak aeries of all
25 stations under study were analysed using
Gumhel's extreme value method. The pam.
meters were estimated by minimising the "Error
Sum of Squares", as Chow (1953) has categorically
stressed its greater precision over the method
of momenta. Table 1shows the list of stations
under study and the mathematical relationship
between the magnitude of the annual gust peak
and its return period in the form of a straight
line.

It is sometimes observed that the Type I distri
bution underest imates the values for lower return
periods. Therefore, the use of Type II distribution
has been suggested by some workers. Thisdistribu
tion has a lower limit for the leas extreme values,
but the more ext reme values are highly exaggem
ted. Sinco meteorological parameters like wind
and rain cannot have an unlimited upper value,
Type II distribution is not quite applicable for
higher return period values (WMO 1969). It is,
therefore, considered better to use the Type I
distributio n to evaluate results.

No details are heing given here regarding the
Type I distribution on account of it a being well.
known,

4. Extreme wind speed maps Icr dlUeren& rfl&urn periods

The computed values of wind speeds that are
Ii!<ely te .b. equalled or ex:eeded once during
given periods are presented III the return period
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