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SEASONAL DISTRIBUTION OF RAINFALL
OVER LAKES AROUND MADRAS CITY*

Madras being one of the major cities, fourth largest
city in India and also headquarters of the State of
Tamilnadu, the study. of rainfall over and around
the city is quite important especially for the water
managemeni studies,

The city of Madras gets its normal water supplies
from the lakes and reservoirs located generaily in the
west to northwest of the city about 40 to 50 km in
the Chengleput district of Tamilnadu, The principal
reservoirs and lakes that feed the city of Madras are
Poondi, Tambarambakkam, Koratiur, Cholavarm,
Chembarambakkam, Vallur Anicut, Kesavaram und
Red Hills, In the present study a detailed rainfall
analysis for all the scasons is carried out over the
fakes and reservoirs surrounding Madras city.

Rainfall data for a period of 30 years (1946
1975) is taken for all the raingauge stations men.
tioned above. The rainfall data is divided into four
seasons, viz., (i) winter season (January and Feb-
ruary), (i) hot weather or pre-monsoon season (March
to May}, (iif): southwest monsoon season {Juns o
September) and (iv) post-monsoon scason ({Octoher
to December). The post-monsoon season ig also
locally referred to as northeast monsoon rainy season
in Tamilnadu. The mean is calculated for all the
different seasons and is taken to be the normal since 30
years period is sufficient encugh to arrive at a normal,
The mean of the annual rainfall is also worked out and
the .annual normal rainfall pattern is also analysed and
presented in this study.

2. Synoptic features — The weather situations which
normally give rise to rainfall over Madras and
bourhood are :

(i) The sea level frough runnine north-sonsh
across the Peninsula. This feature is quite common in
the hot weather season (viz., March to Mayy The
cast to west oscillation of this trongh may give rise
to rainfall over Madras city and neighbourhood esne-
cially when the trough line runs qui'e close to nowh
Tamilnadu coast off southwest Bav. However, ‘h=
sea level trough must also be seen cxtending upto the
lower tropospheric level at least unto 0.9 km abova
sea level to cause significant rainfall. This feature Is
also noticed in southwest monsoon season during
break or weak condition, )

-(ii) Low pressure waves in the easterlics or ircugh
of low pressure or well marked low pressure areas
which lie close to north Tamilnadu coast. Such svnon-
tic situations occur in both southwest monsonn aed
northeast monsoon seasons.

(#if) Depressions or cyclonic storm which cross or
come near cnough to Madras to infltence rainfall over
that area. Such systems are quite common in RIS
east monsoon season, (i.e., October to Decembed) and
also occur occasionally in pre-monsoon season,

TABLE i1

Normat rainfsli (cm) 2nd coefficient of variation (Cv) over princl-
pal reservoirs around Madras cify

Scasons
' I A ™™
Siation Win- Hot SW Post An-
: ter  wea- mon- mon- npual
ther soon soon

Red Hilis N 2.1 6.9 357 59.7 104.4
Cv 180 149 4 45  30.0
Cholgvaram N 2.5 7.4 44.3 Ti.1 125.3
Cv 167 121 41 51 22,4
Tamarapakkam N 2.3 5.4 40,1 61.7 109.5
Cv 155 124 33 52 325
Poondi N 2,1 6.3 56,1 58.2 1227
Cv 133 6l 32 45  26.5
Kesavaram N 1.6 7.8 46,4 44.8 100.7
Cv 148 87 36 36 30,7
Korattar N 2,0 5.4 40.0 51.0 97.5
Cy 208 110 30 32 30.3
Chembarvombakkam N 2.3 7.2 42,4 59.8 1i11.8
Cy 163 118 30 49 298
Valior Auicus N 2,7 7.6 39.0 66.9 116.2
Cv 171, 150 33 .47 31.4

N==Normal

{iv}y Other minor synoptic features such as upper
an circolations and troughs or asympiotes of conver-
sonce i fower fevels over the concerned area in north
Tomilpadu, These are more common in post-monsoon
SEA30TH

3. Anclvsis of seasonal and annual rainfall pattern ——
The gonerel pattern of the seasonal distribution of
normal rainfall indicates that as is characteristic of
Chenglepot district, the normal rainfall is the least
during witer season, viz., January and February and
is generally of the order of less than 2 c¢m in ‘this
season over the lake areas. However, along the narrow
coastal strip the rainfall is of the order of 6 cm.

During the hot weather season, the rainfall over the
lake arcas is of the order of 5 to 7 cm. During the
southwes” monsoon season there is a steep increase
it the rainfall and is of the order of 40 to 45 cm.
Also the rainfall pattern during this season indicates
a general increase in spatial distribution of rainfall
as we go westwards from the coast, With the onset of
the southwest monsoon over the country, the rainfall
over this arga increases from June onwards and then
declines sharply in December, the rainies: month being
November,

The ponnal ro'nfall in the post-monsoon season is
of the order of 60 to 70 cm over the lakes and reser-
vo'rs. whareas it is of the order of 80 cm over the.
city area situated along the coastal strip. Unlike the

*The paper waspresented in the Seminar on “Hydrofogical investigation ducing the last 25 vear in India™ held at Andhra University

Waltair, 23-24 May 1982.
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southwest monsoon season, the spatial distribution of
northeast monsoon rainfall indicates maximum rainfail
near the coastal sirip and this decreases as we go
inland as this is the season of maximum cyclonic acti-
vity where cyclones, depressions and well marked low
,pressure areas from the Bay of Bengal move from east
to west and weaken rapidly inland due to friction is
well as cut off in moisture supply.

From Fig. 1 it is scen that the area under ques-
« tion normally receives annual rainfall of the order of
100 to 120 cm, The major contribution to this fotal
is the northeast monsoon which accounts for about
“ 55 to 60% of the annual rainfall. The contribution
from the southwest monsoon season is also significant
being of the order of 35 to 40%. The winter and pre-
monsoon . rainfall together confribute even less thaa
5% . In fact January and February are the months with
practically no rainfall, '

4. Natural variability of rainfall — To find out how

the actual rainfall is scattered from the mean, the’

coefficient of variation a measure of natural variability,
is worked out for all the four seasons, and for the
_year as a whole, Fig. 2 depicts the rainfall variahility
for the year as a whole, Table 1 gives the normal ag
well as coefficient of variation for the principal re-
SErvoirs. '

»  The lake area has an annual coefficient of variability

« of the order of 30% indicating that the scatter of
actual annual rainfall from the normal is moderate
and the year to year rainfall distribution is a modera-
tely steady one.

" Coming to the seasonal variability of rainfall, it is
seen that the variabilify in any season is greater than
that of the annual. It is lowest in southwest monsoon
season and is of the order of 35 to 40% and highest in
the winter season being of the order of 150 to 200%.

In case of northeast monsoon rainfall, the variabi-
fity is of the order of 509 which is quite significans,
The rainfall in the northeast monsoon season, as men-
tioned earlicr occurs in association with cyclonic acti-
vity such as depressions and storms and is usually
interspersed with spells of heavy rainfall end dry
periods. As the number of cyclonic storms and depres-
sions can vary considerably from year to year, the
consequent rainfall also shows a high variability. On
the other hand the rainfall in southwest monsoon
season occurs in association with weaker system which
occur more frequently and hence are likely to be not
significantly different from year to year. This accounts
for the lower variability in southwest monsoon rain-
fafl than that of post-monsoon season. Though the
natural variability in winter as well as in hot weather
season ig as high as the order of more than 150%

. it is not quite significant as the normal rainfall during
these period itself is negligible. Therefore natural

variabilily in these seasons is mot of great concern.

when compared to the principal rainy seasons.

These faciors indicate that there is some amount of
compensation by rainfall in one geason to that of an-
other season in the. same year, so that the annual rain-
falliI tends to be more steady than the seasonal raig-
falls, :
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Fig. 2. Coefficient of annual variation

5. Highest ever recorded rainfall over the iaxe
areas -— Exceptionally heavy falls occurred on 25
November 1976 when the rainfall at some places were
of the order as high as 50 cm. Poluvakkam, a station
in the catchment area recorded an unusual rainfall of
the order of 57 cm on that day. Most of the lakes and
reservoirs recorded an average rainfall of the order
of 40 cm on that day. That day’s rainfall alone had
contributed nearly the entire seasonal normal value
for that particular year, Fig. 3 gives the isohyetal pat-
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tern of rainfall of that day when such an unusual rain-
fall occurred. An extreme ‘value analysis by Tayanthi
et al. (1978) shows that such cases are only freak
and are extremely rare phenomena and have a return
period greater than 500 years.

From the above study it is seen that though the
northeast monsoon rainfall over the lakes and reser-
voirs is the principal rainy season (about 60% of the
annual rainfall}, as the variability during season
is quite high (of the order of 50 %) this rainfall
is not a highly dependable source for Madras city
water supply. In fact though southwest monsoon atiri-
buies to about 40% of total annual rainfall, consider-
ing the less veriability during this season (of the order
of 35 to 40% ), this rainfall is much more dependable
and it appears desirable that ways and means to pre-
serve, store and plan the water management of this
rainfall instead of waiting for northeas: monsoon
season, should be exploited,
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Fig. 2, Rainfall (cm) of 25 November 1976 over Madras and
neighbourhood
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