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Spatial distribution of thunderstorm (short-duration)
rainfall in lower Gangetic Basin*
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AllSTHACT. An a t tcmpr has boonmade t o determine tho rclat.ioDllohil' between th e rainfall reco rded a t Il point
and ov..r the surrounding area in association with shor t d uration thunderstorm rainfall over the Iowee Ganlo=etic Hasin .
It. i!5 see n tha t.ill the C&8Oof shor t d ura tion (6 hours or IPM) thu nderstorm rain (i) the rat io IIf DlIIxim ulU e verege atnT
rainfall to mn imQtU a..erage poine rainfall fur an areB of two thousand s q. km is about i .') }WI" ceut whereas for
a l"nter area of ton t hc uaend sq. km . it.i s of l hl1 order of -topt!t rent ; (i i) the pe rcentage rat io.. of &Htll J(l' lIN'1l1 rainfall
to mnxtmum point fa.inf.,11 fur IU'Milo II(:!;)()(I . ;tul..Kl erul jt~fHJ (I. kill are 40, 28 "nd 21 t('II IM.·ct in- I>·: (iii) t he dbtribu­
li on of point minfallat differen t ~h,t in Il 8 (ilirinv th unders torm acthrity can ho repn-sen ted in till' Iorm of un r-uvo­
lopo cur ve, which wlt l enable tho probable ma ximum rl\infnll "t any station tn hI'! computed knowi n,l{ t ho ureximum
ralnfa.lI recorded and tho dtstenee of it.'4 occurrence j and (iv) simultaneous thunderstorm activity with rainfa ll in
the luwer Gangetio Bssin "ppcan mostly confined to lion IIrPn. of ebont 200 km radius.
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2. Analy, l,

t he maxim um ave rage rainfull OVCI'a se lected Ul(>a.

of the lower Ganget ic Basin und til(! maximum
aver age point rainfa ll recorded 0\'('1 the Jo:3lUO

area for short durat ion [thunderstorm] ruinfnll of
three and six hours, The relation betwe en t ]I O

probable rai nfnll at a place in association with u
thunderstorm in the area and the max imum ra in­
fall associated with the thunderstorm has abo
been studied.

Ruinfall ratio (area/poin t) _
1

Hcrshfield el 11/. (1957) defined area to point
rainfall ratio as follows -

(a) ~lI(,x;mum at'erageflrea raitt/edl and "ulxipuum
" '·.ruge poilll raillfall - The area chosen for stud)'
was the lower Gangetic Basin. Data arc avuilablo
for a period of 7 years (1961-1967) for ten self­
recording raingauge stations in :.111 area of shout
10000 sq. kill of thi s basin. Four of these arc in
all inner area of about 2000 sq. kill. 'riJirt)'eight
typical situations in which th understorm activity
was widespread during arternooll/c\' eniJlg were
considered .

1. Introduction

Li~or t he design and construct ion of rni lwny bri­
dges, road hri lIgcRand even ell1verts, it. is neee ....sllry
to have reliable est imates of tile maximum Iikcly
disohurge of water t hrough t he water channels
below t hese str uctures. Among tho essentia l
item s of info rmation required in tIlis connection
is t he probable maximum rainfall over different
parts of the particular catchment area during diff­
erent time intervals. Ti,e time intervals for which
data are required val')' from fraction s of an hour
to days depending upon the size of the catchment.
A Imowledge is also often required of the relation
between th e quantity of rainfall recorded at a
point over the catchment and that oyer the
surrounding areas at varying distances. In case
an adequate network of self-record ing raingaugc
stat ions is available, it is possible to prepare area
depth curves or percentage area-depth curves for
short period rainfall, Hershfieid cI ol, (1957) have
done this for the Ohio valley. Woolhiser and
Schwalen (1959) have derived area-depth frequen­
cy curves for thunderstorm rainfall in South Ari­
zona , A meso-scale study of rainfal] over Poona
and neighbourhood was made by the Institute of
Tropical Meteorology , Poonn ill 1964.

In India, density of self-recording raingauge
stations i~ not .mle(juate ror preparinp area-depth
curves for periods less than 24 hours, However
a ll attempt ha s been made ill the present paper to
pruvide iuformution regarding the relation between
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