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Rainfall distrib ut ion in Yamu na catchment and
quantitative est imation of heav y rainfall
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ABSTRACT. A study of rainfall over Yamuna catchment from its origin upto Delhi for the period from 1976
to 1990 is made with an attempt to understand the fine distribulion of ra infall in different ranges over the ca tch­
ment for the flood operati onal period from I June 10 15 October. Th e study of associated synoptic situations for
heavy rainfallactivit), in me catchment is made fursynoptic typing. Synoptic empirical diagrams have been deve­
loped for estimat ion of ave rage isch ycta lrainfall over the catchment fromestimat ion of moisture transport.
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I . Introduction

The knowledge ofscaso nul a nd rnonth wise distribution
of rainfall in different ra nees is considered useful in
understanding the basin hydrometeo ro logy of river
catchments. This helps in issuing and impro -ving the
ro utine semi -q ua nti tati ve precipitation fo recasts for
different segment s of the catchment and abo act,
as a climatological tool for issue of quantitative preci­
pita tio n fo recas t if the intensity of rainfall distribu tion is
related to the synoptic situation. With the above in
view a n at tempt has bee n made to study the ra infal l
distribution over Yamu na catchment from its origin
up to Delh i during the monsoon period June to October
(I June to 15 October) for the last fifteen yea rs. t.e..
from 1976 to 1990 under d ifferen t syno ptic situ at ions.
The resu lts of the study are pre sented in th is paper.

Th e Yaml/lla from its origi n (Yamnot ri) to Delhi ca n
be divided into two segments, i.e., upper catchment
co nsisti ng of hill, of Himachal Pradesh a nd " e,1 Uttar
Pradesh up to Kala naur and the lower ca tchment from
Kalan aur to Delhi railway bridge con sisting of plai ns
of west Uttar Prad esh a nd Haryana, T he ca tchment is
fa n-sha ped bei ng wide r in the upper cach rncnt and nar­
ro w in the lower cat chment. The hills of upper ca tchme nt
rise up to 20,000 [ t and the area of the upper ca tchment
( 12,672 sq krn) is almost dou ble the a rea of the lower
catchment (6,963 sq krn) (Johri a nd Veeraraghava n
1976) . Th e orientati on of the upper ca tchment is N E·SW
whereas the or icntation of the lower catchment is -S.
The orography, the sha pe of the catchment area and

(2951

the orientation of upper and lower catchments are
seen 10 have profound aff ect on rai nfall dis tribut ion
within the catchment when the relative positio njo ric n­
tat ion of monsoon axis and position and depth of low
pressure system arc considered in relation to the river
catchments.

2. IJatR

The daily rainfa ll da ta received at the Flood Metco­
rological O ffice. Safdarju ng during th e 15 years pe rio d
fro m 1976 to 1990 from I June to 15 October eac h
year from the raingauge stations in the upper and lower
ca tchme nts of ramuna river is utilised for this study.
O n days of genera lly widespread a nd hea vy precipitation
over two ca tchments, synoptic charts are studied and
the syno ptic situa t io ns responsible for th is precipitation
noted do" n. The arithmatic o r iso hyeta l ave rages
arc worked out for eac h rainfall d istribu tion up to 2.5
ern of rai nfall whereas only isohyeral averages a re used
fo r rai nfall d istributi on greate r th an 2. 5 em for upper
a, well as for lower ca tchme nts. For 03 G MT rainfall
report of the day, the syno ptic situa tio n of the previous
day is taken into co nside ra t ion.

J. "\nal)sis

3. I. Seaso nal rainfall fr equencies
Rainfall d istribution of each day fo r the availab le rai n­

fall data from the State raingau ge stations in the upper
a nd lower catchments during the 1I00d ope ra tio nal
period is plot ted a nd the a rithmatic a nd isoh yetal aver­
ages worked out for each ca tchment separa tely. The












