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Efficiency of the severe recorded rainstorms over north India
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ABSTRA<:I'. 38 severe rainstorm. that have been experienced over north India during the Jut 70 to 80 YCl\rB

were uualysed b, ll A0 method and (orenoh rainsto rm PIM rati08 were worked out-foedifferent f1ize ofareas. Comparl
son ol ebeee ro.LiO'l ha.s shown thn.t the most efficie nt rainstorm that baAoccurred dtlrill~ the last 80 yean over north
India WIl!l tho rainsto rm of October 1955 moor t he Punjab plaine for one-da y d ueerlou and up to 10.000 sq. milt.,.
(2,;.900 .q. knt ).

1. I.troduollo.

In this study an attempt has been made to
study the storm efficie ncy of the severe recorded
rainstorms which have occurred during t he last
80 years (1891-1970) over different meteorological
division- of north Ind ia (Fig. I) . Major rainstorms
numbering abou t 38 werc selected for this study
from a thorough scrutiny of the daily rainfall data
of the differen t meteorological divi sions in north
Ind ia , roughly north of Lnt , 2OoN. The efficiency of
these rainstorms was workcd out on the day of
maximum rainfall for the standard areas of 2590,
12950,25900 sq. km (1000, 5000 and 10,000 sq.
miles). On th e basis of t his stu dy , envelope rain
storm efficiency values have been determined for
each of the meteorological divisions in north India.
These envelope efficiency values can he used to
estimate th e maximum probable precipitation
(hereafter referred to ..s PMP) for small size areas
of these meteorological divisions.

2. Ratns&orm emeteney

Over a plain area, besides the maximum moisture
content in the inftowing winds, rainfall in an
intense rainstorm mainly result, from an optimum
combination of tho following factor' :

(a) Convergence, (h) vertical velocities, and
(0) condeni....t ion into cloud particles.

These factors collectively are tenned as rainstorm
efficiency (~[jllcr 1969). At present there aro no
satisfactory methods of assigning maximum
values individually or collect ively to various
factors that const itute the storm effioiency. On the
other hand, maximum moisture content over an
area can he est imated from a stu dy of appropriate
climatological da ta of the region (W){Q 1969 and
Miller 1969) . However, in recent yea rs an indirect
approach has been found to estimate efficiency of
rainstorms, This approach is b.....l upon the
observed rate, of rainfall in a rainstorm over a
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non-orographic r.won. In recent yea r" US
Weat her BUTeaU have used t his approach in some
of their HytUmnd eorologit al Reports (1961, 1963
and 1966) and ToohnicalPapers (1963). W~IO (IU69)
has recommended this ap proach for obtaining
maximum rainfall for sma ll size basins. Wiesncr
(1970) haB used t his method to work out thc
efficiencies of the severe raiustorms in USA .

According to this technique, efficiency (E) of a
rainstorm i, defined as th o ratio of th e observed
rainfall (P) in a rainstorm over a given area to th e
precipitable wa ter (M) presen t in th e moist air
over the storm area during a given duration. In
other words , efficiency (H) of a rainstorm is givcn
by:

E = PIM (I)
PIM ratio is t hus an index of the efficiency of

storm processes which convert water vapour avail
able to a given storm in a given durat ion into
precipitation over a given region which is free from
orography.

3. EsIlmallon 01 PMP wIth the help 01 e• • eloplng value 01
rainstorm emelency

Enveloping valne of rainstorm efficiency for "
plain region can be used for obtaining PMP esti 
mates for point areas or small size basins in those
regions,

U.S. Weather Bureau (1961) have given the
following relationship for obtaining PMP by using
th e envelope value of storm efficiency : .

(P~IP) DOO_ph;. = (PIJI ).... X ploisture) .....
(2)

In Eq. (2) (PIJI)" v is th c envelope valu e of the
storm efficienoy values of severo rainstorms over 8

given region obtained by analysing all tho major
recorded rainstorms in that region . (Moi. ture) ma'

is t he envelope of all th e observed values of moia
t urc over that region over a long period of years .












