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the probabili ty of transposit ion (1',) is B/A . It was
however , found that this model is inapplicable for
estimating the probability of point ra infall in
which case B approaches zero and therefore, 1',
also upproaches zero. To meet t his objection,
'coverage ' model of Kendall und ~Ioran (1963) Was
used. By this model this proba bility (called spat ial
probability p . ) is equal to CIA where e is tho area
of the rainstorm with rainfa ll exceeding a specific
magnitude. This model tak es into account ull the
storms that have occurred over the homogeneous
region of size A d uring the period of N years.
Apart from spatial probabil ity, an estimate of
probability of occurrence P , of a storm above
rank r in any ycar is required. If the length of
record is N years , then this probability is equal to
riN. A practical method of working out the
joint probabili ty in space anrl tim e by the above
method will be clear from the following hypothe­
tical examples.

Consider a meteoro logically homogeneons area
of about ~O.OOO sq. miles. Within this area ,
during the past 70 years, thcre have been five
separate area.' (represented by Thiessen poly­
gons) where rainfall of 15 inches and over in a day
were recorded . The total area covered by 15 inches
and more depth of rain within the homogeneous
area was of tho order of 500 sq. miles. The spa­
tial probability P, of 15 inches or more of rainfall
occurring at any point within the homogeneous
rewon is 1/60. In this examp le the daily rainfall
data of 70-year period was considered. As the
rainfall of 15 inches and morc occured only once
over these areas during thc 70-year period (i .e.,
r= I ), the probability of occurrence (1',), therefore,.
is 1/70. Sincc the two probabilities in space and
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In recent years Alexander (loc. cit.) has approa­
ched the problem based on thc concept of joint
probability in space and time. He believes that th e
probability of a major rain storm occurring over a
particular catchment could be regarded as thc
joint probability of the sto rm occurring anywhere
wit hin a large homogeneous region conta ining the
catchment and the probability of its actually
occurring over the catchment in question, He tried
several models in thi s connec tion. Hi, earlier model
(Karoly and Alexander 1960, Alcxander 19(3),
known as the transposition model, gave th e
probability. of transposition (1',) as equa l to the
ratio of the. area of the catchment to which the
storm centre is transposed to the area of the homo­
gcneous region within which th e catchment
located . In other words, if the size of a catc hment
within the homogeneous region of size A is B, then

2. Alexander's method of determIning retrun period or
Intense rainfall

t. Introduetlon

The design engineer is often confronted with
the problem of estimating t he return period or
probability of occurrence of heavy rain fall equa l.
ling or exceeding a specified amount duri ng a
certain duration for the design of hydraulic
stru ctures, In recent yea rs Alexander (1963, 1965,
19( 7) has developed a method, based upon probabi­
lity considera tions, which does not require any
extrapolation of the frequency curve. In thi s paper
this technique has been appli ed to a homogeneous
area in east Uttar Pradesh for working ont the
return period of the highest one-day point rainfall
experienced in that region during the last 70 years
(1891 to 1960).
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Estimating return period of intense rainfall
using Alexander's technique

ABSTRACT.After brieflydeecribing the Alexandrc',. technique an attempt hAR been madeto determine the return
periodof the highest one-day point rainfall in eut.Utt ar Pradesh (V.P.) byusing thle technique. T hi8lltudy baA shown
that a point ra.inf'dl of 20 Inehee or more in one-day hu a return peeled of about 2.000 years.








