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Generalized relationship between maximum rain depth,
area and return period for major rainstorms
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AB STRACT. A gcuerel ieed rel ati onship between maximum rain depth, ana 81 d return peeled hae 1)('f'1I
d atermtncd using Karoly end Aln andf't technique. For thl e purpose major rainstorms which affeet( d Bihar
reg ion d lrin~ the 6a-year pcricd from 1897 to 1961 were analyKd and their d cptb -eree-duret h n d ate u u lscd.
Th.c:\.d ,y relatiol\shipha8been found to boor t hc rorm d~-2' 7610gA logT-4-0 Blog .d+lO- 03 log T + 21- i 3.
BRflfd on th i!\ relet tonsblp a nomogram hal been prepared with tho help of which maximum 3·11'ly rain d -pt be
can be ob tai ned fordiffert>nt arcs, and return perlode. Conversion Iaetorehevea180 been worked out for oM I'ining
maxi mum reln depths for one and two-day durati ons (or dUl'erco t areas and retm n periods.

•

t , Introduction

An attempt has been made in this study to
deter mine a gene rali. ed relationship, for a given
durat ion, between the three variables (ui?., maxi­
mum rain depth , rain area anti return period)
which define the storm rainfa ll over an area.
The technique developed by Karoly and Alexander
(1960) for studying storm rainfa ll has been used in
this study. Th is method has the advantage that
for a fixed duration, maximum rainfall magnitudes
for di fferent area, and return period, can be
obtained with the help of a single equation or a
genemlizcd depth-area-return period chart. 10
this study a generali>ed chart has been prepared
on the basis of major rainstorm data of Bihar
region. With th e help of th is chart maximum rain
depths for different return period. and areas can
be derivod for a 3-day storm duration. Suitable
ratio. haw ab o been derived which can be used
to derive maximum I and 2-day rain depths for
different return periods from maximum 3-day
rainstorm depths.

2. Spatial distribution 01 tropicaldisturbances over andnear
Blbar rellon

While st udying storm rainfall over Bihar
region, Raman and Dhar (1966) have observed
that practically all th e major rainstorms over
Bihar region are associated with the pa.'!"age
of t ropical disturbances over and Door thi s region.
Aft& crossing tho Bengal-Orissa coast these
disturbances give fairly widespread rainfall on
either side of t he storm track with heavier fall'! of
rain to the south of th e. track espoeially over left
front quadrant (P isharoty and Asnani 1957;
Ramaswamy 1967; Dhar and Mhai"kar 1970).
Occasionally during mosoon months land dopre••
sions aftor their format ion Over Bengal-Orissa

region, move over Bihar region and cause except i­
onally heavey fall. of rain. Some of these tropical
d istu rbances after reaching eMt )Iadhya Pradesh
and neighbourhood recurve and instead of moving
in a westerly or northwesterly direction move in a
northerly or northeasterly direction. It has been
observed that often these reeurving d;,nurbaneC8
rauee intenee rainfall over Bihar region. Spatial
distribution of these tropical disturbnncos, drawn
on tho basis of their occurrence in oaohone-degree
Lat.•Long. grid square, during the 80-year period
from 1891 to 1970 over and near Bihar region if,
shown in Fig. 1. It is evident from this figure
that entire Bihar region comee under the influence
of these disturbances n!though maxi mum storm
activity ill mainly confined to south Bihar.

3. Karoly-Alexander technique

Karoly-Alexander (1960) technique of obtaining
a general relat ionship between th e th ree rain ­
storm parameters has been utilised in this study
of major rainstorms of Bihar region . The techni­
quo i. briefly summarised below.

3.1. dTA and dA T series

Tho three variables [rainstorm parameters ]
which define storm rainfall for a fixed durat ion are
(i) maximum rain depth (~) , (ii) rainsto rm
area (A ) ovor which maximum rain depth (d) has
occurred in a given duration, and (iii) return
period (1').

Frnm a detailed depth-area-durat ion ana lysis of
major rainstorms over a long period of years for
a given region, a series of maximum rain depths
for different sizes ofarea (say, 500, 1,000, 2000 etc
sq. miles) and durat ions (say, 1, 2, 3, etc obser­
vat ional-daya) are obtained whose return periord
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