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ABSTRACT. Monthly values of total global (G) and diffuse (D) radiation from January to May, for all
available stations for a period 1961+79 have been utilised in this study, Drought, for this purpose, has been defined
as a situation when over 20%, of the area of the country had rainfall deficiency more than 257, of the seasonal -
(monsoon) normal. Departures from the normal value of total globalradiation have been plotted, monthly as
well as for the two seasons, 1z, winter and pre-monsoon and analysed to determine if it's spatial distribution patters

bears any relationship with the drought occurrence in the succeedi

monsoon season. Cumulative totals of G

and it"s cumulative departures for individual stations have also been plotted and examined in relation to dronght.
(D —D)/(G§—5) has been obtained for winter and monsoon months for different stations as a sort of an index
where the bar denotes normal values and attemipt mads toassociate them with drought incidence it India. Short
" wave radiation values al approximately the same meridian but at nearly the iwo extremities of the country, i.e.,
Trivandram and Defhi, have been separately analysed. Heat contents over the country has assumed difference
betweeniradiation values at these stations. These values have been oblained from January to May and suitably

analysed with respect to drought sityations in India.

1. Introduction

Inspite of tremendous progress India has made
since independence in developing water resources and
irrigation potential, the agricultural production in the
country continues to depend on the vagaries of mon-
soon. Large scale failures of rainfall during the Kharif
season, as it happened during 1972 and 1979 results
in considerable fall in food production. The droughts
in gome parts or the other in India, off late, have
become a common feature. Attempts have, therefore,
been made by number of workers to forecast drought
in India during the southwest monsoon from antece-
dent meteorological conditions and synoptic features
(Banerjee et al. 1976). Emphasis has been shifted in
recent years from basic meteorological parameters or
circulation patterns to the solar radiation parameters,
to forecast large scale monsoon failures (Sen ef al.
1978, Chowdhury et al, 1981).
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An attempt has been made in this paper to predict
drought in India from global radiation received by
different parts of the country.

2, Data material and method of analysis

Monthly values of global radiation from January
to May for all available stations for a period 1961-—
79, have been utilised, Drought for this purpose has

_been defined as a situation when over 20% of the

area of the country, the rainfall deficiency exceeded
25% of the normal June to September., Departures of
global radiation were plotted, (monthly as well as for
the two seasons, viz., winter and pre-monscon) and
analysed to determine if its spatial distribution patfern
bears any relationship with the drought occurrences
in succeeding monsoon season. Cumulative totals of
the global radiation and its cumulative departures

“for individual stations have also been plotted and

examined. L e .
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Fig. 1. Normal daily global radiation (caljcm?) for January
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Fig. 2. Departures of global radiation
. (calfcm?) for January 1965

Fig. 3. Normal daily global radiation
' {calfcm?) for February

Fig. 4. Departures of global radiation
{caljcm?) for Febrgary 1974
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DROUGHT PREDICTION IN INDIA

3, Resulis and discussion

Large variations from one year to the other have been
observed in the monthly departures from January to
May in the global radiation. However, the pattern or
rather the departures in January and February for
individual stations located in northwest India and the
Peninsula did provide some indications of the subse-
quent monsoon rainfall. These results are discussed
below :

3.1. Mean radiation pattern during January

The daily normal global radiation for the month
~ January is depicted in Fig. 1.

It is seen that a trough in the radiation isopleths
run from the head Bay to coastal Tamilnadu. Over
the west coast upto about 15 deg. N, the radiation
received is the highest. '

The departures of. the global radiation during the
drought years, viz., 1965, 1966, 1972 and 1974 were
analysed. Though nothing specific could be identified
which was common to all these years, it was observed
_ that in most cases a belt of negative departures extend-
ed from northwest India (i. e., Jodhpur, Ahmedabad)
to Vidarbha (i.e, Nagpur). Some times this belt
extended further south upto Goa and Bangalore as it
" happened in 1965 (Fig. 2).

In years of good monsoon, viz., 1964, 1975, 1976
etc the pattern was rather diffused.

3.2. Mean pattern during February

In thé mean global radiation pattern during Feb-
ruary (Fig. 3) a trough passing from north Konkan to
northeast Madhya Pradesh js the only prominent
feature. Also over the southern Peninsula, below
15 deg. N the radiation values are the highest, i.e.,
over 520 cal/cm?

When the departures from normal for good and bad
monsoon years were examined, the pattern in genzral
was rather random and it did not provide any clue for
drought prediction. However, negative departures over
the south Peninsula (Fig. 4) as observed at Goa,

b
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Madras, Visakhapatnam were common features for
many of the drought years (the February 1974 pattern
is given below for this purpose)}.

In good years (i.e., 1964, 1967, 1975 and 1976)
in both the months (January and February), the pat-
tern was rather diffuged.

The departure from normal of the radiation pattern
for each of the months March, April and May was
complex and it was not possible to discriminate bet-
ween good and bad monsoon years during - these
months, Similarly the seasonal pattern (winter and
pre-monsoon) of global radiation or that of diffused
radiation for individual months as well as the two
seasons did not provide any hint, Moreover, the radia-
tion difference worked out between Trivandrum and
New Delhi for January to May months was found to
be widely distributed in good and as well as bad
Monscon years,

3.3. Verification

It, therefore, appears from the above that if during,
January the deparfures of the global radiation for
majority of the stations among Jodhpur, Ahmedabad,
Nagpur, Bangalore, Goa and Bombay are negative
and those for Goa, Bangalore, Madras and Visakha-
patnam are also negative in February, the year may
witness drought conditions. These results have been
tested for all stations for which the data was avail-
able for 1979, the year in which monsoon failed over
large parts of India. At Goa and Ahmedabad, large
negative departures prevailed during January. These
were also negative for February for Goa and Visakha-
patnam.

Thus the departures of global radiation . during
January and February, perhaps, provides some prior
indication on the activity of monsoon during succeed-
ing June to September months.
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