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On forecasting the Indian summer monsoon: the

intriguing season of 2002

Sulochana Gadgil*, J. Srinivasan, Ravi S. Nanjundiah, K. Krishna Kumar, A. A. Munot and

K. Rupa Kumar

This year, the rainfall over India during the first half of the summer monsoon season was 30%
below normal. This has naturally led to a lot of concern and speculation about the causes. We have
shown that the deficit in rainfall is a part of the natural variability. Analysis of the past data sug-
gests that there is a 78% chance that seasonal mean rainfall this year will be 10% or more below
the long-term average value. We discuss briefly how forecasts for seasonal rainfall are generated,
whether this event could have been foreseen, and share our perspective on the problems and pros-
pects of forecasting the summer monsoon rainfall over the Indian region.

THE monsoon governs the very pulse of life in India. It is
no wonder, therefore, that the public and the media in
particular, are very much concerned when there is a defi-
cit in monsoon rainfall. This year, the rainfall during the
first half of the summer monsoon season (June and July)
has been much less than the average (Figure 1 from the
web-site of the India Meteorological Department (IMD),
New Delhi — http://www.imd.ernet.in) and fears are being
expressed about a possible collapse of the monsoon.

We attempt to address these concerns in the light of the
rich historical data of the Indian monsoon and the recent
advances in our understanding of the system. First, it is
important to assess whether the deficit in rainfall is truly
something abnormal, an unprecedented catastrophe, or is
a part of the natural variability of the monsoon. If it is a
part of the natural variability, then can we, on the basis of
past observations, assess the chances that this deficit will
be made up in the second half of the season (August—
September)? After addressing these questions, we discuss
briefly how forecasts for seasonal rainfall are generated,
whether this event could have been foreseen, and share
our perspective on the problems and prospects of fore-
casting the summer monsoon rainfall over the Indian
region.

Natural variability of the Indian summer
monsoon

Fortunately, IMD has a rich data set of meteorological
observations from which the nature of variability of the
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summer monsoon (June—September) rainfall over about
130 years can be elucidated. Mooley and Par‘thasarthy1
and Parthasarathy et al® derived the time-series of all-
India average rainfall on seasonal and monthly time-
scales as a weighted average of the data at 306 stations
obtained from the IMD. This data set (extended up to
2000 by scientists at the Indian Institute of Tropical
Meteorology (IITM), Pune and available on-line at
http://www.tropmet.res.in) reveals that four out of 130
years, the rainfall during the first half of the season was
less than that received this year. Clearly, what we have
experienced this year is not an unprecedented catastro-
phe, but an event close to the lower limit of the observed
variation in the June—July rainfall, i.e. a part of the natu-
ral variability of the system.

For each year during 1871-2001, the departure of the
all-India summer monsoon rainfall (ISMR) from the
long-term average (expressed as a percentage of the
average), is shown in Figure 2. A year with a deficit
(excess) larger than the standard deviation (which is
about 10% of the average) is considered to be one with
drought (excess monsoon). During the other years, the
rainfall is said to be ‘normal’. In the past 130 years, there
have been 21 years with drought, 92 (i.e. 70%) normal
rainfall years and 18 years with excess rainfall. It can be
seen that the frequency of droughts has varied on the
decadal scale. For example, whereas ten droughts
occurred during 1965-87, in the last 13 years the rainfall
has been normal. Such extended runs of normal rainfall
occurred twice in the past—during 1878-90 and 1921-32
(Figure 2).

What are the chances of recovery by the end of the
season, from such a large deficit in the first half? It is
seen from Figure 3 a that it is difficult to predict the rain-
fall during August—September on the basis of historical
data, since its correlation with the rainfall in June—July is
poor. However, it is seen that during the years in which
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