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Forecasting of rainfall of ]0 mm or more over Bombay

HE)I lUJ and II.S. BILLA

lilstilute nJ Tropical Jleteorol<Jfl!J, P OOlVl.

(Rece ived 8 .lul!J } 96.5)

ABSTRACT. The gra phical integrat ion technique of Brier has been employed in evolving an object ive method
for predicting the OCCl1l'l"e'DCC of rainfall of 30 mm or more in :H hours over Bombay and Thana Dist rict s, in the
subsequent 2-1 hours , during .Iuly-c-August., Easily determinable variables-( l) 7oo·mb contour height difference
between Calcutta and Yieakhepatnem, (2) 8;j()-mb contour height difference between Xegpur and Delhi. (3) surface
preeeure difference between Vengurla and Baroda and (-l) precipitable water over Bombay, have been utilised in
evolving this techniq ue. Data for the month >; ofJu ly and August for 19m ·1961 heve been used as basic data and corres­
ponding ODCli for 196:? as the test date . The method gave correct forecasts of rainfall ~30 mm on 70 per cent occeeicns.

t . Introduction
Heavy rainfa ll is of great importance to many

industrial , agricult ura l, flood coutrol, military
operations, etc . As the time lag between heavy
rainfall and the consequent damage to such opera­
tio ns may not afford sufficient time for taking
pre~cntivc measures, it would be greatly advan­
tagcous to know t he occurrence of heavy rai nfall
at least with in subsequent 2-1 IIours . The problem
of predicting when and how much precipita t ion
will occur over a specified small area is being posed
to the forecast er very frequent ly, However, even
though a lot of work has been done on the mechn­
nism and seasonal aspects of rainfall over Indiu,
very lit tl e has been done on the forecasting aspect
of heavy rainfall over sma ll areas. The present
paper is an attempt in this direction.

2. Selection of approach

It is desirable tbat any attempt at developing a
method for forecasting heavy rainfall is as objec­
tive as possible. In a search for any objective
method two approaches are possible - (i) Physical
and (ii) Statistical.

The statistical techniqu e employed in this study
is that adopted by Brier (l946) and termed as
" Graphical Integration 'I'echuiqu- ". Essentially
this tec hnique consists in relating the occurrence
and amount of rainfall to a. number uf meteoro­
logical variables which are independent of One
another. The chosen variables are then grouped in
pairs and used as co-ordinates of a scat ter diagram
on which the amount of rainfall is plotted. The
analysis is carried out by const ructing isograrns of
rainfall amount OIl each chart to eva luate n derived
parameter. The derived parameter resulting from
each pair of va riabl es are again combined in pairs
and the process repeated unt il finally only one
forecasting parameter \I' remains . This final derived
parameter is thus a function of all t he original
variables. The scheme is illustrated here.
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The graphical tecllJlique 1"\8 the disadvantage
of l\ certai n amount of subject ivity in th e original
combinat ion of variables. However, th is is largely
out weighed hy its relative simplicity. It a lso eli­
mina tea the necessity for having- a prior know­
ledge of, or making assumptions regarding, th e
functiona l relat ionship between the independent
variables and the dependent variate, a require­
ment common to all mathematical regr ession
methods.
3. Problem and data

The present paper is an attempt to forecast
rainfall of 30 rnm or more over Bombay and Thana
districts in the subsequent 2,1 hours during the
sout hwest monsoon period. An average rainfall of
30 mm or above over 15 raingauge stat ions in
th is area of 3800 sq. miles is used. For the purpo.e
of thi s paper the st udy has been confined to the
months of July and August. At first it was intended
to include the study for the months of J une and
September but it had to be abandoned as useful
results could not be obtained with them.

The data used in the development of the ohjec­
tive procedures were taken from 0000 G~JT (OmO
1ST) radiosonde ascents of Bombay, Delhi, Cal­
cutta, Visakhapam am and Nagpur and 0300 G~IT

surface pressure of Vengorla and Baroda for tho
months oi July and August for the yea rs 195; -61.
Dat a from 280 eases during the period were used
in the study to derive the relations . These are
t ermed as 'dependent' or 'original' data. Data for
th e same months of 1962 comprising 59 cases were
used to test ti le procedures. These are termed as








