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The extreme values analysis of maximum and
minimum temperatures over India
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A~S~'n..A(''T. Ulling the Fish~r-TiPpcttTypo ] curve flth.-d by Liehlein. the extreme velu t» of maximum
and nnrnmum temperatures obtained for 160 Ind ian atation'" for different return periods art'! o.nal,,,,cd and

dil4c ul!!lIt.-d .

t . Introduction

E xtreme va lues of any distribut ion of obsorva­
tions are of great value, particularly in prob lems
of engineering design. Most practical applications
are coneerned primarily with the evaluation of
return periods (or probability values). The infor­
mation desired is usually either th o return
period of a specific value or the highest value to be
expected within some specified periods, For
several types of extreme value distributions, th o
extrapolation is sought beyond the recorded data
in tho direction of higher (or lower) values in order
to compute the prediction of tho longer estimated
return period. The selection of an appropriate
technique for tho analyBis of extreme values is of
utmost importance in such studies. Jain ( ttl Ref.)
has arrived at such probability valu esfor maximum
wind speed over India, In tho present paper the
extreme value of maximum and minimum tem"
peratures for various return periods (5, 10, 20, 50
and 100 years) have been computed and ana lysed.

2. Data

Tho annllal extreme values of maximum and
minimum temperatures of 150 I ndian stations for
66 years over a common period (1905 to 1970)
form the basic data for this study. The 66 years'
datn arc divided into 11 sub-groups of size 6 each.
For some of tho stations whoro tho data are not

nvsi lable over the ent ire period, 40 years' dnta
over tho period (1931 to 1970) have been utilized

3. Maps

Fig" 1 to 5 show the extreme value distribution of
maximum temperatures for difforent return periods
while Figs. 6 to 10 relate to the corresponding
distribution of minimum temperature. F igs. 11 ""a
12 show the temperaturo distribution of highest
maximum and lowest minimum temperatures
available in the observatory records upto 1970.

4. Aoa17sts anddbeussloa

Thoattempt made here is to assess thoprobability
of extremes of temperatures for different return
periods using tho Fisher-Tippett Type I curve
fitted by Lieblein (1953). This distribution fune­
tion is given hy

F (z) = exp [ - oxp {(:<--<x)/fl} ]

where IX and fl aTO constants. Lieblein's weight.
ing values have been used for obtaining tho con­
stants IX and fl. The return period T(z) is defined 88

the reciprocal of I-F(z) whore F(z) is the probabi­
lity level (or cumulativo probability associated
with a predicted value).

Lioblion has developed a linear unbiassed
estimate in which tho coefficients are determin ed
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