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Stochastic dynamic model for long range prediction
of monsoon rainfall in Peninsular India
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ABSTRACf. An attempt has beenmade to develop a Stochastic dynamicmodel thatcould beused for fore.
casting monsoon rainfall, June to September. in the largersub-division of India, vtr.; Peninsula. For building such
a model the atmosphere has beenconsidered as a lineardynamic system that converts various inputs into the out
put, say the rainfall. In this study the 500 mb mean Apnl sub-tropical ridge position along Long. 7S~ E has
beenusedas input to the atmosphere. The input and output data for the recent 38 years (1939-1976) have been
utilised for developing the model which utilises thedynamics of the atmosphere and also that of (he ARIMA
process (0 forecast the rainfall.

The performance of the model has been found good during the sample and the test (1977 10 1980) periods.
Even in rank. drought and excess rainfall years the closeness of the predicted and realised valuesstands OUI well.
In terms of seven categories currently being used by the India Meteorological Department for describing its long
range forecasts. the skill score of the model foreca st for the test period has been found equal to one which is the
highest that a forecast formula can have . This suggests that the Stochastic Dynamic Modeldeveloped herecan
therefore. be used for issuing more accurate long range monsoon rainfall forecasts about a month ahead of th~
season for the Peninsula. This would provide enough time for planningadequate strategies for mitigating the dis
astrous effects that are produced due to the large vagaries of monsoon.
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I . latroduetion

In recent three decades India has made giant
strides in industrialization but still she continues
to be primarily an agricultural country. This
make s Indian economy highly dependent on the
behaviour of the Summer monsoon which accounts
for 75 per cenl of the annual rainfall over most
parts of the country. Fo r nearly a century, allempts
have, therefore , been made by meteorologists to
develop suitable techniques which could be used
for preparing long range forecast of monso on
rains over India. Walker (1917, 1918, 1923) has
done pionee ring work in the field of long range

forecasting of monsoon rainfall in India and has
introduced the concept of correlation as a measure
of inter-relationship between the preceding events
anywhere in the world and subsequent monsoon
rainfall over India. He developed a number of
regression formulae (Walker 1924) to forecast
monsoon rainfall over two broad sub-divisions of
Ind ia, namely, Northwest India and Peninsula.
Du ring the last 70 years, the long range forecasts
for monsoon rainfall of India have continued to be
issued using the correl ation approach. The most
discouraging feature of this technique is tha t the
correlation coefficients vary with time and even
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