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Introduction
The phenomenon o[ drought as a natural

hazard is not Dew to Indian agriculture ,

espccially in the aieas ol marginal rainfall,
Droughts are usually defined as " peliods

of dryness due to laek of lain, " though the
concept of drought varies from place to
place and time to time depending upon the

normal climatic conditions, availabie water
resources, land use, agricultural practices

and various other cconomic activities of
the region, Drought remains till now as a

meteorological phenomena. This does not
only occur depending ou the anoual rainfall,
but also duc to the erratic spatial distribu-
of rainfall, seasonal concentration, availa-
bility of irrigation facilities, toliography,
socio-ecouornic factors etc. An attempt
is made here to study the contrasting
drought characteristics of Kalahandi Dis.
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ABSTRACT : It is vcry much interesting to study the impact of the drought

intensity on the levels of agricultural developrnent on any part of drcughty

India. In the District of Kalahandi in Orissa drought is very freqrrent

and all the community developrrent blocks under the district come

under the drorrght phenomena with varying intensity, in spite of a gcod

amount of anual rainfall, The corresponding tevels of agricultural deve.lop'

ment by Blocks are not concomitant to drought intensity; rather davelop'

ment is very much independent and the aualysis pre!ents a very peculiar

picture It is very much contrasting as Per the expectation. In tbis paper

an attempt is made to assess the intensity of drought stmultaneously mea-

suring the levels of developmer-rt and finaliy to establish the relationship

between these two bringing out the facts behind them.

trict in Orissa and secondly to study the
spatial variation of agriculture development
in relation to the intensity of drought.

As it is evidenced from historical records,
the district was very frequently affected by
drought conditions in spite of a good amount
of annual rainfiall which is just suftcient
for a good return of kharil crops. For
the last 3-{ years there was partial failure of
Kharif crops during the years 1938-39,1945

-46, 1946-47, t947-48, t950-51, 1957-58,
1962-63, t965-66, t966-67, 1967-63, 1968

-69, t969-'.10, 1970-7 1, l97 l-72, 1912-',13,

1973-74. 1974-75 and very recently the year

1978-79 was slso declared as a severe dro.
ught year.

There are various tousons together lead-
iug to drought in this district:

(a) There is a quicktreduction oIextensive
forest land lly unplanned exploitation com-



166

binig with shifting cultivation in the tribal
tract ( Thualmal- Rampur and Lanjigarh
blocks 1.

(b) The topogrphy of the district is very

much uneven. The slope analysis of the dis-

trict shows that the areas having highest

rairfall have got a steep slope exceeding 15".

The steep slope dose not allow the water

either to remain there or to percolate under-
ground, resulting in quik runoff,

(c) The anlaysis of areal coverage under

different crops from 1974 to 1977 during

kharif season shows that all the blocks

except Bhawanipatna, Thualmal-Rampur
and Lanjigarh blocks have got more than

50 per cent of area under paddy cultivation.
ln some of the blocks ( Koksara, Jayapatna,

Komna ) the area under paddy exceeds 70

per cent. On an average for diflerent blocks

in the district, the area under paddy is 60 to
70 per cent. paddy requires 100 cm of
rainfall with l0 cm of standing water for
several varieties during kharif season, i. e.

from June to November. The deviation

from tire requirement leads to drought.
( d ) The average annual rainfall is 1355

mm in the disrict. As against tbis only
125 jmm of rainfall is usually received in the

majority of the blocks. Nowapara. Sub-divi'
sion, consisting of NowaPara, Komoa,
Boden, Khariar, Sinapalli, Golamunda,
Junagarh, Dharamgarh blocks remains

always a drought-prone area and receives

about 850 mm of rain on an average in a

year. The average number of rainy days

per year is 65. Nearly 85 per cent of the

total annual rainfall is recorded during this
period. August is the wettest month of the
year records nearly 28 per cent of the total
annual rainfall. The month-wise raintall for
the district from l95l to 1978, biock-wise
and month-wise rainfall from 1966 to 19?8

and again block.wise rainlall during kharif
seasoo with weekly distribution of rainfall
clearly indicated the regional fluctuations of
the rainfall which is very much erratic in
distrlbution. The rainfall figure of the dro'
ught yearu, i. e, 1974 shows tbat except
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Thualmal-Rampur and Kalampur all other
blocks have got less than 100 cm of rainfall
and in the month of Novemb:r it is almost
negligible. Some of the blocks ( Boden,
Kesinga ; had got less than 35 to 50 cm of
rainfall, The weekly distribution of rainfall
of different blocks ir 1974 during kbarif
seasotr gave an idea of heavy rainfall ( 3l
cmand above;in one week and 0.1 cm

rainfall in another week. This indicates the

wide variation of rainfall from week to
week. The high amount of rainfall avail-
able in a particular week could not be useful
as per the requirement and in contrast to
this the dry spell in another week affects

the croP.
Identification of the Droughr-prone Area
and [ntensity of Drought

From the above discussion, it is under.
stood that the drought of Kalahandi is not
only a climatic phenomena but also
agronomicas the cropping pattern is

centred around kharif paddy. So the
agro-climatic drou ght is defined in the

following manner:

" The scarcity of water in raising the

kharif paddy occurs generally in different
stages of its growth. The first stage happens

to coincide with the time of land prepara-
tion and sowing when the monsoon break is
delayed. The secord stage ol water scarcity

comes up at the time of puddling before
transplanting or wet intercuiture of broad-
cast crop whcn at least l0 to 15 cm of
standing water is essential to perform the
operation efficiently due 1o discontinuation
of the moDsoon in the middle. The last
stage occurs at the time of flowering when
the requirement of water is maximum due

to early closure of the monsoon."
In the district like Kalahandi irrigation

networks are yet to be developed and the
crops are practically growo under rainfed
condition. Secondly the paddy being the
major crop, the criteria for identifying
drought-prone area and measnrement of
the intensity of drought is centred around
the kharif paddy on the basis of rainfall.



Under these circumstance s, an area is defin-
ed as drought-prore if the raintall recei'red
is less than 50 cm in the rear or the rainlall
is less thau l0-15 cnr rvithin the r:rontlr of
Octob:r and Noveit,tier.

Based cn the ab,.-:ve u;entioned criteria
from the avi:rage rairrfall statistics driring

INTENSITY OT DROUGHT

Fig. I
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October ar:d l',lovernber ( 1966 to 1978 )
Tabie I) it is seen that all the blocks
under the district are identified as drought-
prone areas. The intensity of drought is
mersured by the standard deviation group-
ing technique. The followings are the
different drought iltensity groups.
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l. Very High Inter:sity

t Mean-2SD irvel to Mea:r-1SD level i. e

34.71 mm to 5i 83 mm ) :
2. Hiehlnteusity

( Mean-lSD levrl to Mean ievel i. e.

51.88 rnm to 69.05 mm ) :

3. Medium Intersity
Mean level to Mearr + ISD lcvel i. e"

69.05 mrn to 86.22 mm :

4. Low Intensity
( Mean + ISD level to Mean +2 SD level i. e

8622mm to 103.39 mm)
5. Very Low Intensity

( ) Mean + 2SD level i. e. > 103.39 mm ) :

Nowapara, Koksara
Karalamunda,
Dbaramgarh, Boden,
Kesinga, Sinapalli,
Golamunda, Khariar,
Junagarh, Komna.
Bhawanipatna, Ka!ampur,
M. Rampur, Jayapatna.

Narala, Tb. Rampur.

Lanjigarh
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Spatial Variation of Agriculture Develop-
ment

For the study of the spatial variation of
the agricultnre development at block level
in this drought-prone district, four variables
are selected as per the availability of data
sources. Thevariables are as follows:

X1 = Intensity of cropping,

X2 - Percentage of area irrigated to net
atea sowtr,

X: : Area under High Yielding variety
(HYV) as percentage to net area
sown and

Xa : Investment of agriculture loan pcr
agricultural family 1 in Rupees ;.

For constructing composite index, the
principal component technique of Kendatl
has been adopted. This gives objective mathe-
matical weights for constructing a eompo-
site irdex by linear aggragetion. The inter-
correlation matrlx along with eigen vectors-
and corresponding weights are presented

below i

l. Very Low Development (Mean-2SD to
Mean-l SD i. e. 0.47029 to 0.735171:

2, Low Development (Mean-lSD to Mean
i. e. 0.73517 to I.000051 :

3. Medium Development (Mean to Mean

+ lSD i. e. 10005 to 1.26493) z

4. High DeveloPment (Mean+2SD i. e

1.26493 to I.952981) :

5. Very High Development (Mean + 3 SD

i. e. 1,52981 to 1.79469);
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The different agriculture development groups are presented belorv :

Inter Correlation Matrix
Xr X2 X3

xl 1.0000 0.29216 .00086
x2 1.c0000 aJ6o24
x3 I.00000
Mean 1.24000 9.97000 I 1.56000

sD 0. r4000 l 1.85000 5.90000

Eigen Vcctor 0 87548 1.00000 0.48551

Weight 0.81233 0.08812 0.09964
The composite index (CIr) is givcn in the

equation (l) which is the first principal
conipoErnt of variables Xt, X2, X3,

CIr: 0.81233 Xr -p 0.08812 Ya +
0.996,1 Xr ..... ( 1 ). The tofal variation
explained by this principal component
is 44.45 per cent. The fourth variable
Xq is Ciffused with CI' by M. N. Pal's
equal correlation coefficient method to
derive finlr1 composite index (Clr; which is

the measure of agticulture development.
The computed values of the composite in-
dex of agriculture development along with
the value of the il,-l icators for different
blocks il given in table IL The standftrd
dcviation grouping technique is applied to
derive different developmentclasses such as

very High, High, Medium, Low and very
Low.

Boden, Golamunda, Nowaplra,
Dharamagarh.

Komna, Kalampur, Sinapalli,
Bhawanipatna, Narala, Th. RamPur

Jayapatna, hariar. Lanjigarh,
M. Rarnpur Koksara.

Kesinga, Karalamunda.

Junagarh.
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Sl. No. Name of the block October November Total

l.
)
J.
4,
5.
6.
7.
8.
9.

10"
I r.
12.
13.
t4.
15.
16.
17.
18.

Bhawanipataa
Kesinga
Narala
M. Rampur
Karalamuncla
Lanjigarlt
Th. Rampur
Dharamgarh
.lunagarh
Jayapatna
Koksara
Kalampur
Golamunda
Nowapara
Komna
Khariar
Sinapalli
Boden

53.25
49.84
80.39
67.7 6
dt )\
89.38
86.19
44.33
47.91
65.05
34.24
63.87
57.13
45.07
60.92
59.01
58.65
39.82

25.36
4.7 5

10.23
11.76
7.10

17.t7
I r.63
8.02

16.79
18.35
r 4.98
14.92
2.03
3.18
6;74
4.93
3.99

13.36

78.61
54.49
90.62
79.52
5 1.35

106.65
98.42
52.35
64.70
83.41
49.22
'18.19

59.16
48,25
67.66
63.94
62.64
53.1 8

Table trI : Levels of Agriculture Development, 1978

sl.
No.

Name ol
the block

Irrtensity
ot'

eropping

Percertage
of

irrigated
area to
net area
sowil

(Xr)

,A.rea under
HYV crops
as percen-
tagc of
uet area

lovestrBent
of agri-
cultural
loan per
agricultural
family

(Xq)

Composite Final
iadex of Composite

Index of

(Xr) (X:) (X1XrX:) (X1X2X3Xa)

1. BhawaniPatna
2. Kesinga
3. Narala
4. M. Rampur
5. Karlamunda
6. Lanjigarh
7. Th. RamPur

8. Dharamgarh
9'Junagarh

10, JayaPatna
11, Koksara
12, KalamPur
13. Gclamunda
14. NawaPara
15. Kornna
16" Khariar
17. SinaPalli
18, Boden

Meat
SD

l.83
1.47
l. r6
1.22

t,37
1.05
1.09

.10

,39
,32
1,

.r7

.r6
1"20

I.l8
,.52
1.46
| "24
1.24
0.14

8.13
r6.38
5 rq

37.s0
43.06

1.02

0.12
1.23

7.76
4 R1

tt.l2
)')\
5.9'i
7.81

10,87
i0,31

4.63
1,46

9.97
I 1.85

7.23
8.44
9.8 r

r 9.03
14.17

14.4e

27,86
I r.03
l9,l t
7.88
8.40
6.78
8.81

6.30
5" l2

I 1.65
8.38
8.64

i 1.56
5.90

61,28
106"81

77.67
19.78
44.98

109.65
44"18
50."14

t42.50
110"05

118,85
80.i1
45.82
47.36
56.2 r

70.71
65,3 r

35.1 I

71.72
JJ.J /

2,90713
3,41849
2.37358
6.19169
6.3u ll
2.3866t.
3,67r98
2.10097

3.7 t707
2,28305
2.72666
1.82425
2.34356
2.296tJ3
2.42657
3.80226
2.41898
1.99683
3.07037
r.27025

0,90334
1.30063
0.91891
r,t972s
t.38322
l.l3l03
0.92298
0"72r50
1.57598
r. I 1580

l,25003
0.84022
4.70472
0.70663
0.787 )2
1"11955

0.84735
0.57466
1.00005
0.26488

Table I I Average Rainfall ( in mur ) from 1966 to 1978 During October and November
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Observation
The spatial pattern of the drought inteusity

and the levels of agriculture developmcnt
can be well visualised form Fig. 1. It is

observed lrom the analysis that there is
significantly low positive correlations 1 r:
0.05239 ) between two variabies. This expla.
ios that the level of i:.grieulture develcpm+nt
in the Kalaliar:ili dirlrict i; indeprnd;nt of
the drought iritefrsiry. Tire assi"rre d suppiy of
water only cen play a vfry important roie
along with the croppi*g paltrrr iii chauging
the picture and tending tcwarcis Lrette r
developmer:r. As anly l0 p;r c;nt of iLe
cropped area is irrigaied aricl padily covsr-
age is about 70 per cetrt, ibe role ol thes.:
factors in promoting the prese rtt agriculture
development is very mucir limited. The
developmeat is certainly due to soi:ie
other extrnal i'aciors which are not taken
into corrsideration here for analysis. TI:e
blocks like Karaiamunda and Koks:ra with
very high inte nsity of <irought are ccililcg

IRAI.,SACTI{-}].{S OF TI{E INLTIIUTE OF !NDIAN GNOGRAPI,:IEITi;

under high and rnedium order ofl develop.
rnrnt. The situation in Karaiamunda is
improve,J with the higirest pcrcentage of
irrigated area i43.06 per cent) but in case of
Kokeara, the irrigation positi,rn is as low ai;

Itr.12 per cent. Tlie lvI. Rampur block in
both the cases olctiiiies the ri:cdiuin order

I adder which depicts the balai:;cd situation .

Though the iatensity oi'diought is ve ry low
particularly io Lrnjigarh and Th. Rampur
blocks resep€ctively, the expected level ot"
agriculture development is rot achisved due
to praetice ol shifling *ultivation by tribai
people. Thus the drougirt intecsiry pheno-
menir iu relation to agiiculture ilevelop.
ment is very much cantrasting. The impact
of'drought in loss of kharil erop can be

further lvoided by changirg cropping
pattern from paddy to dry farming suiting
to thr agro-elimatic corrditioii of the region
along with the assured supply of irrigaiion
both fronr suriare and r:nslerground.
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