- in annual rainfall has been studied by com-
ro u g tS an al n a puting cumulative percentage deviation from
normal. The normalis the average of 30-year
rainfall from 1961-90. The per cent depar-
atte r n — ture of the average rainfall for the country for
] eachyearis calculated since 1875. The year

. . 1875 is taken as a base year. The reason
Rainfall data from 1875 to 1999 shows a cyclical pattern. Severeortakingthatasabaseyea¥istheavanabmty

and widespread drought has followed years of good monsoons. dkainfalldatafromthatyear. The nextyear's
extrapolation of these observations is not valid for predictions. BRgr centdeviationfrom the normalis added

considering that India has had good monsoons since 1987, it mtﬁ%tﬁ:ogrﬂa?ﬁgl‘i"rﬂ’t;aet;’gaf’flg;’;g‘évfﬁé

plan for droughts now. cumulative value is plotted in the graph.

Likewise the cumulative per cent deviation

K'S Svasami (59.4 per cent), 1972 (52.6 per cent) anffom the normal was calculated till the year
1987 (47.7 per cent). 1999 and their values are plotted against the

seasonal rainfall in India is departure from normal, the largest deficit Threelarge cyclescanbeidentified,foom
characterised by very high spatialandccurred in the years 1872 (-33.3 pei877-1907, 1907-52 and 1952-87. While the

temporal variation. Over centuries people haveent), 1899 (-29.4 per cent), 1918 (-24.9 patycles 1877-1907 and 1951-87 are similar
adjusted their lifestyle to the nature of theseent) and 1972 (-23.9 per cent). During thand characterised by frequent occurrence of
variations. As long as the variationinany yedast drought of 1987, India received 19.4 petiroughtin the latter part of the cycle, the cycle
was within 10 per cent of normal, the economgent less than normal rainfall during the south907-52 was free from frequent occurrence
was notgreatly affected. Butwhenthe variatiomest monsoon. ofdrought. This cycle can be divided into two
was more than 10 per cent, the normal life of Figure 2 shows the correlation between pehorter cycles one from 1907 to 1932 (26
the people was severely affected. They weent of area affected by drought and percenyears) and another from 1932 to 1952. As
unable to cope with the severe shortage mge departure of rainfall from the normal. lelready indicated 1939, 1940 and 1941 are
drinking water, loss of agricultural production,can be seen from the figure that when theonsecutive droughtyears.
livestock and wage earnings. If such failure afainfall departure from the normal was be- Both the frequency and cyclic analysis
monsoon rain occurred in consecutive yearsyeen 10-20 per cent, the area affected wésdicate the following. (1) In the past strong
devastating famine occurred in such areabetween 20-40 per centand when the rainfathonsoon pulse has not lasted more than 13
Costly stateintervention became anecessityifeparture was more than 20 per cent, mopears. Strong monsoon pulse is defined as
suchsituations. than half of the country was affected bya period of years when monsoon raifall is

Occurrence of droughtis acommon featurdrought. within 10 per cent of the normal. Weak
inIndia. Beforeindependence droughts causedSince 1875, there were three occasiorgonsoon pulse is defined as a period when
famine and the famines are well recorded. Avhen India did not experience widespreathe monsoonrainfall fluctuates over the normal
Loveday has elaborately described the fangirought for 13 years. They were from 1878-
ines, mostlyasa resulj[ ofdrought, inhis booﬁo, 1926-38 and 1952-64. These periods 14y - south-west Monsoon Rainfall,
History and Economics of Indian famine were invariably followed by anyear of wide-Negative Departure from Normal and Area

-I-he annual and south-west monsoon In terms of south-west monsoon rainfalyears (Figure 3).

He observed thatfaminestendedtorecuronspread drought. In the year 1891, 22.7 per Affected by Drought
infive years. Insmall pocketsintense faminesent of the area was affected by drough
occurred in the years 1343-45, 1540, 163&imilarly, the years 1939 (28&r cent), Vear (_ﬂfgﬁﬂl;ﬁ;igﬁa" Aﬁﬁftgﬁi”yté,fﬁgm
1747 and 1837. Disastrous and most extensi#841 (35.5 per cent), 1951 (35.1 pent), 33 507
famines were witnessed in the years 1398965 (38.2 per cent) and 1966 (35.4 pergo1 6.3 227
1596, 1660-61, 1800, 1803-04, 1896 andent) witnessed widespread drought. 1332 ig-‘l‘ gg-g
1900. It is interesting to note that famines Similarly, the period 1926-38 had gOOd}go4 118 34.4
occurredinthe middle and atthe end of evemponsoon. It was also followed by an yea}ggg %-g %%
century. of severe droughtin 1939 and another widge11 147 28.4
Systematic records on droughts and rairspread droughtin 1941. Considering thatoq(gig 18-2 ggg
fall are available since 1875. The table listgood monsoon does not make good thg1s 249 70.0
the years when widespread droughts odcleficit of earlier droughts, one can presum%ﬁ?gg 12-; g?-g
curred and the departure of south-weghat there were three consecutive years @339 8.7 285
monsoon rainfall from the normal in suchdrought in 1939, 1940, 1941. 18;‘% 123 ggi
years (Figure 1). Widespread drought is During 1942-50, widespread droughtdictges 182 382
defined as an occasion when more than 2@t occur. In 1951 again 35.1 per cent gg ;25 ggg
per cent of the geographical area of ththe areawas affected by drought. From 19674 120 34.0
country has been affected. In the last 12%® 1987 India witnessed nine droughts. 196%%2 12-2 23-?
years, 25 years witnessed widespreashd 1965 were consecutive yeardroight 1985 7.1 323
drought, roughly once infive years. In termsnd similarly 1985, 1986 and 198@re also }329 %S-Z ‘113-;

of spread, the year 1918 is the most severggnsecutive years of drought. _
affecting more than 70 per cent of the area, Anattemptis made to study the cyclic trend®"°®: e ag;%’gg} or Losr, gggg;’”,\jfm‘;’;g
followed by 1899 (68.4 per cent), 1877insouth-westmonsoon rainfall. Cyclictrend of Agriculture, Government of India.

Economic and Political Weekly June 10, 2000 1991



Figure 1: South-West Monsoon Rainfall Departure from Normal (Per Cent) and the negative departure of more than —
30.0 10 per cent. (2) Severe widespread drought
invariably followed a strong monsoon pulse.
Itmay be for a year followed by a short strong
monsoon spell and then succeeded by fre-
quentfailure of monsoon rainfall over large
area.

Inthe past 12 consecutive years since 1987,
0.0 India witnessed a golden run of normal mon-
soon. Thisgoldenrun may lastforanotheryear.
-10.0 [ After apeakisreached, as perthe pastrainfall

I | I pattern, widespread and severe drought can
—20.0 occur. Such a drought year may be followed
by a short period of strong monsoon pulse.
Aftersuchalullfrquentfailure of monsoon over
awide area can happen. Another scenerio is
the possibility of occurrence oftwo consecutive
years of drought once the peak is reached.

Good monsoon pulse from 1878 to 1890
was followed by occurrence of droughts in
10 years out of which 1904 and 1905 were

Figure 2: Departure from Normal Rainfall and Area Affected: Correlation two consecutive years of widespread drought.
Similarly good monsoon pulse from 1926 to
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80
1938 was followed by ocurrence of droughts
in three years. After 1964, widespread

70 droughts were witnessed in nine years, in-

5 cluding two consecutive years of droughtin

g 60 1965 and 1966.

2 Theseincidences are random. The present

% 50 knowledge on the causes of drought and the

5 datado notpermitextrapolation of these events

S 40 intothe future. Nevertheless, itis worthwhile

g to consider the possibility of frequent and
< 2 widespread occurrence of drought, thattooin

g consecutive years. Thisisallthe moreimportant

5 considering that per capita availability of water

a 20 has diminished considerably since 1987, when

Indiawitnessed widespread drought. Itistime

10 to plan for such an eventuality. There should
be no let up in monitoring rainfall behaviour,

05 o o T 20 in continuing water coservation practices and
Departure of Rainfall from Normal (Per Cent) |nte_nS|fy|ng effo_rts for completlng ongoing

projects and maintaining water related works
atmaximum efficiency. Anylackinthe political

Figure 3: South-West Monsoon Rainfall Cumulative (Per Cent) Departure s . e :

from Normal, 1875-99 will in har_ldllng the water crisisina rational

2 100 mannerwillturnnatural vagaryintoacatestrophy

£ for India.
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