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ABSTRACT. In lhi., study, in addition to ro utinely used moment s ( ~to~f) and maximum likelihood
(MML) methods. uhe [VI mod e] has ~lso been filled to the Bomb ay rainfa!1extremal sequenc es using maxi ­
ml;lffi ~~ t ropy (M~H!) . probabilit y wei ghte d mo m:n.ls (PWfIoU and mixed moment s (M rX) an d their relative
suitabilit y compared. Computa uo n of relat ive efficiency for different method.. in estimat ing th e EV para ­
meters and quan riles (T-yr event) from observed data shows that MM L is the mos t efficient method. I

The bias. the rt?0t mean square error (R MSE} a ndt he efficiency of d ifferen t meth ods in estimat ing the
pJ.ra~7ters an d qu anrilev have also been computed In ~ simula tion study follow ing the Moni c carlo techn ique
and u rs foun~ th at. In general, PW~t provided leas t bia sed estimates, M.ML with minimum RMSH values was
the most efficient method. and M IX was Ih: least sa tisfactory method on all counts.
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I . Introduction

The EV" ext reme value type I (do uble ex ponen tial or
G umbel) (Gu mbel 195H) dis t rib utio n is one or the mos t
widely used models for the probabil istic charucterisat ion
of a variety of extreme hydrornetcorologica l seq uences.
Although with two parameters a nd a constant skew
I . 1396, the model is not flexible enough to represent a
large varie ty of extreme seq uences , there a re valid
reason s fO I its exten sive usc (Jain a nd Singh 1987) .
Arter ad opting t his mo del one has to choose the
most suitable met hod from among the va rious met hods
of filling EV I model since there is no general consensus
for a particular method as best method . For extreme
rainfall sequences at Bo mbay. using estim ated parameters
by moments and max imum likelihood methods, Singh
(1989) fo und EV I as better model than gamma. Here the
EV I mode l 1,,1> been fitted to the Bo mbay rainfall
ex t remal sequences u-ing five chose n method s of
(I) momen ts ( MO M), nl maximum Iikelibood (M M L),
(3) maximum entropy (M MEI. (4 ) probability weighted
moments (PW M) and (5) mixed moments ( M IX).
Th e rela tive efficiency based o n observed data and
t he biascdnc...... the efficiency and the roo t mean
squa re errol ( R MSE) from a set or sim ulated data
have been co mputed 10 ide ntify the mos t su itable
me thod in o rde r to provide most rel iabl e es timate
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of the EVI parameters as well as qu antiles (T-yr
event) with the available ruinfu ll da ta from Bo mbay.

2. Data used ami i .... statlstlcal properties

T he annual maximum seq uences of Bo mbay ra infall for
I. 2.3,6, 12.24 and 48-hr duration have been ext racted
from the hourly (clock-ho ur) observat ions ta ken at
Colaba observato ry during 1921-84, deta ils or wh ich are
given by Singh (IY891. Here we would like to repo rt that
thou gh annual ra infall series of Bombay sho ws increasing
trend as rel'0rled by Alvi an d Kot eswar am ( 1985), the
extremal rainfall seq uences chosen for the pre sent study
arc homogeneou s and random which ale ascertained
a fter applying Ma nn- Kendall Rank test for ra ndornnesv
against trend and stude nt 's r-tcst fOI d ifference in th e
mean between two equ al sub-periods (WMO 1966). T he
stati stica l properties like mean. sta nda rd deviation a nd
coefficient of varia t ion of different ext rema l seq uence"
a rc given in Table I. Eac h rainfa ll ...eries ha ... a lso been
exa mined for normality aspect by em ploying Fisher 's
.s:--sta tis tic tes t . Th e coefficients of ... kewne s... (.s:- ,) and
kurtosis (..:,) and test statistic, ..: , /SEC~l) and g, /SE(..:,1
(SE denotes standard erro r ) arc a lso given in Ta ble I
which show that different extreme rai nfa ll series are
significa nt ly (at 5" " level an d above) di fferent from
nor mal d ist ribu tion,












