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Studies on droughts of Tamil Nadu with special reference

to their spread and severity
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ABSTRACT. Droughts, generally understood as a period of dryness due to lack of rain is inter-
preted variously depending on the normal climatic conditions, available water resources, agricultural
practices and economic activities of the region. Depending on the purpose of study and basic criteria
chosen, all the concepts and definitions regarding droughts may be classified as precipitation droughts,
atmospheric droughts, agricultural droughts and hydrologic droughts.

Most of the literature on droughts is based on the analysis of precipitation and temperature
tecords — the statistical techniques are quantitative and often lack the physical basis while the non-
statistical ones are empirical. On the other hand, Thornthwaite’s water budget method is quantitative
and based on a sound and ratiomal physical approach. According to this, drought cannot be defined
in terms of rainfall deficiency alonme, without taking into account the water need of the region and
the role of soil moisture.

In the present study, droughts during the period 1901-1975 over Tamil Nadu and vicinity have
been analysed by the application of the water balance approach. Droughts, however, tequire extended
periods of time to develop as they are usually the culmination of a set of weather sequences. Aridityr
gnomaly diagrams on a yearly basis have, therefore, been drawn which show annual fluctuation in
aridity presumably caused by large-scale changes in general circulation of the atmosphere. With the
annual patterns as o basis, drought spread diagrams on 2 monthly basis have been drawn to identify
the ‘core’ areas and periods.

After identifying the drought spells of varicus intensities and their spread, the cumelative effect
of these water deficiencies in dry spells were assessed by employing the cumulative deviation techaique.
This method besides giving an objective assessment of drought severity, also indicates the beginning,
duration and end of a drought spell — the components of a regular life cycle.
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The present investipation has brought forth the utility of the water balance procedure in drought
analysis. The study of drought spread and intensification in particwar is of great practical importance in

agriculture and hydrological planning,

1. Introduction

In the present study, droughts over Tamil Nadu
and vicinity, during the period 1901-1975 have been
analysed by the application of the water balance
approach. The scheme of classification of droughts is

that suggested by Subrahmanyam and Subramaniam
(1964, 1965) and Subrahmanyam and Sastry (1969),
Accordingly, the departures of Thornthwaite’s Aridity
Index (I, ) values from the median have been em-
ployed as the central parameter for the drought study.
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Figs. 1 (a-c). Spread of drousrht over Tamil Nadu : (a) August 1952, (b) September 1952 and {c) October 1952

TIRUCHIRAPALLI

TABLE 1
Frequency of droughts over Tamil Nadu

UNIT S

AN

1

J J
MONTHS (1959)

Fig, 2, Cumulative deviation curve

A

5

Period Years of drought
of — A ey
Station study Disas- Severe Large Mod- Total
{rous crate
Kodaikanal 1901-1975 4 7 10 17 38
Ootacamund 1903.1921
5 it 7 9 30
1936-1975 )
Coonoor 1929-1960
7 5 2 18
1968.1975 §
Madras 1961-1975 0 10 15 g 34
Nagapattinam  1901-1975 1 8. 17 13 39
Cuddalore 1901-1975 2 9 24 41
Coimbatore 1901-1975 1 160 11 16 38
Madurai 1901-1975 3 14 7 16 40
Pamban 1901-1975 3 1t 3 23 40
Salem 19011975 1 13 i3 3 36
Tiruchirapalli  1901-1975 1 7 12 18 K11
Vellore - 19011975 . . 2. . 8 16 . 8 34
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TABLE 2
Drought spells over Tamil Nadu

Duration

Drought spell
(Years)

1904-1909
1910-1915
1916-1921
1924-1929
1934-1938
1947-1954
1956-1963 -
1963-1970
19711975
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2. Frequency of droughts

Data from 12 representative stations have becen
analysed; of these, Kodaikanal has a perhumid climate,
Ootacamund and Coonoor experience humid climates
while Madras, Cuddalore and Nagapattinam belong to
the dry sub-humid category. All the other six stations —
Coimbatore, Madurai, Pamban, Salem, Tiruchirapalli
and Vellore — belong to the semi-arid climatic type.
The number of years if droughts of various categories
of severity is shown in Table 1.

A general study of the decadal frequency of these
droughts according to Ram Mohan {1978) rcveals
that in perhumid climate, during every decade, two
moderate, one large and two severe droughts may be
expected. In the humid regions, en an average one
moderate, one large and two severe droughts are
probable every decade. Disastrous droughts are more
in number in these climates than in drier climates, In
the case of dry sub-humid climates which cover a
narrow strip along the Coromandal coast, two to three
moderate, two large and one severe drought may be
expected every decade while disastrous droughts are
quite rare. In the semi-arid climates which cover a
major portion of the State, two to three moderate, one
to two large and severe droughts may be expected
every decade. However, there is no specific or cons-
tant decennial frequency of droughts in their number
or severity in any climatic category.

3, Aridity patterns

Unlike floods, droughts are not instantaneous pheno-
mena but require extended periods to develop; a pro-
longed period of subnormal rains alone can give rise
to a serious drought situation. The intensity of the
drought depends on the nature and duration of the
water deficiency responsible for the aridity. The study
of aridity anomalies on an annual basis has been made
to study this problem for Tamil Nadu. Percentage
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departures of anpual aridity indices (/;) from- the
respective median values were worked out for all sta-
tions in the region, plotted on a map and isolines
drawn. This technique is somewhat similar to the rain-
fall decile method employed by Gibbs and Maher
(1967). :

Such charts drawn for all the years in. the study
period reveals broadly nine drought spells as detailed
in Table 2.

In order to study the life-cycle of droughts, the nine
drought sequences were examined in closer detail by
preparing spread diagrams on a monthly basis by
drawing isolines of departures of the monthly water
deficiencies from the climatic medjan, expressed in
units of thousandths of the annual water need.

One interesting feature of the spread diagram is
that almost all the years exhibited water deficiency,
anomalies of noteworthy magnitudes only from July or
August onwards. For example in August 1952, dry
conditions prevailed all over the State with the cell of
moderate intensity ( > 20) over the central districts
(Fig. 1). Aridities increased all over the State in
September with an intense dry region over north-
castern Tamil Nadu, Two dry-pockets were seen over
Vellore and Tiruchirapalli ( > 70). This was the month
of maximum drought intensities all over Tamil Nadu
and neighbouring Andhra Pradesh. In October, there
was a slight increase in aridity intensities and the two
cells diffused considerably to form a north-souti
aridity gradient with a pocket around Pamban
(= 70).

After identifying the drought spells of various inten-
sities and their spread, the cumulative effect of these
water deficiencies were assessed by employing the
cumulative deviation technique of Foley (1957).
Cumulative mass diagram of the monthly deficiency
from the median (expressed in units of thousandths
of the mean annual water need) at selected stations for
sequential drought situations were prepared and severity
indices were calculated as gradients of the curves
obtained. The severity indices for the four categories
of droughts — moderate (M), large (L), severe (8)
and disastrous (D) are respectively 0 to 10, 10 to 20,
20 to 40 and above 40, from the standpoint of cumula-
tive categorization.

The diagram for Tiruchirapalli (Fig. 2) identifies
the 4-month period from June to September 1959 as
the actual dry, spell with intensity of 30 units (severe
drought). The severity of dry spells on 2 monthly basis
is fairly consistent with the categorization on an annual
basis except in perhumid and humid climates where
even small monthly water deficiencies are reflected
greatly in the annual I, values.

An interesting result of the study is that in the
coastal strips of dry sub-humid climates, the months
October to December rarely experience drought spells
perhaps due to the fairly dependable rainfall caused
by Bay depressions and cyclonic storms. Severe
droughts occur over the semi-arid zone between June
and November. Most of the drought spells are short-
lived — averaging about 2 months in the periumid
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and huomid zones, 3 months in moist sub-humid zone
and 4 months in the semi-arid zone.

The water balance approach to drought climatology
is of great utility in the evaluation of realistic criteria
for assessment of droughts as regards their duration,
severity and spread — all important aspects in agri-
cultural and hydrological planning.
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