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Applicability of extreme value distribution
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ABSTRACT. Appl ica bili ty of ...xtrcr nc value type I dist ribu tion . for the an alysis c f annual maximum rainfall
over different parts of the co untry has Ot."'C1l exam ined. II is observed thai rhls di .•tributiun funcucn i.. !,cncrally
applicable in major pa rts of the co un try c vcept in the western pail s where it has limited. applicabi lny, perha ps due
to large varia tion in rain fall.

I. InlroducUon

The extreme rainfall recorded over di fferent regio ns
of Ind ia is h ighly va riable a nd could be asso cia ted with
different meteorological situations. Hence it is felt that
sa me extreme value distribution may not be ap plicable
to a ll the region s. Rao & Kri shn an ( 1958) exam ined the
applicability o f G umbel 's a nd Jen kinson 's d ist ributio n fo r
extreme rainfall in the Da modar catchment. They have
indic a ted that fo r the computa t ion of extreme rai nfall
probabilities it is necessary to consider daily ra infa ll
data instead or extreme value series only. Raman and
M ukherj i (1964) appl ied the log -norma l distribution for
maximum 24-hr rainfall over fi ve metro polita n cities in
Ind ia . G oel a nd Kat huria (1984) st ud ied the problem
o f o ut-liers by applying G um bel Fisher & Tipper ­
type-It distribution to annual maximum rainfall
series over Krishna basin. In case of o ut-liers. it ha-,
been sugges ted that Fisher & Tipper type II d istr ibut io n
may be preferred for eval ua ti ng t he re turn period s of
extremes rainfall events to Gumbel's d istri butio n.
Upadhyay ct ill. ( 1986) studied the problem of ou t-liers
by using a mixture of two types of ext reme value distri­
butions.

In this paper. an attempt ha-, been made to study the
app licabili ty o f extreme value type I dist ribution to
annual maxima seri es overdifferent parts of th e country.

where 1I and a (,IfC the location and scale parameters of
th e d istribu t ion respecti vely an d .v = /I + Yla Ifa)

By inversion o f Eq n, ( I ). the re lationship may be
writt en in ter rns o f thc retu rn period (T) = [ I /{ I- F (x») ].

)'1 = - In. In iT/(T- I I] (2)

= - In [ - In (1-111'); (3)

The pa ra meters ' lI ' and ' fL' have been estimated by
the ma ximum likelihood proced ure (W MO 1989) , T he
steps for computation arc given in append ix.

The rainfall estimate, for a pa rtic ular return period
( T) a rc given by Eqn. I(a) a nd (2) above. The sta ndard
error for the rainfall estimate is given by

1
SE (xrl = - - - (I ,ll 1- 0 . 52 )", + 0.6 1)'r')"«A·I :!

(4)

In case of G umbel's distribu tion the s ~ewness is
1,14 . ( a tura l Environment Resea rch Council 1975).
I ~ Table 6. I ,~f W ,M.O. operationa l Hyd rology Repo rt
No. 33. selec tio n of freq uency distribu tio n has been
indicated by graphica l and s kcwnes, tests. which have
been used in this paper.

J. D ata and an:al)'!ili"i

Extreme value type I (G umbel 's 1954)d isl ribnl ion ha s
the cumulati ve proba bi lity F(x ) that x is not exceeded is

« (X- II ) - )'
F(,,) = c-' = c-' ( I)

Ann ual highe- r 24-ho ur rai nfall series have been
prepared by u' ii;ling daily rai nfa ll da ta for the period
( 1901.-70) for 4U sl~t ion~ d i.SI ' i b ~Jled a ll over Ihecoun lry
and list of the station s IS gwen III Table I. These series
were fille d by Gu mbel 's d istribution a nd rainfall est i­
mates forvarious return periods, viz .• 2, 5, . . . . . t l000 yr
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