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PREFACE

The primary objective of any drought area management plan
would be to prevent dislocation of the economic activities in

that area. In this context, the activities which are less
dependent on wuse of water should be the most prefered ones.
Commercial activities such as shops, schools, offices require

very little support of water other than for drinking and domestic
needs.  Many industries like cotton Mills, toy making, structural

fabrication, PVC pipe industries alsoc do not need much of a
support from the water resources. All such commerical and
industrial activities in the society should, therefore, stand

vrefered to the other water consumptive activities.

One of the basic problems of Indian drought affected regions

is that of socio-economy. The interesting feature of the sence
is that inspite of generally low level of income and quality of
life, there are rich contrasts in across regions, The occasional

droughts cauged by wide spread failure of rains and marked by
large scale failure of agricultural crops and acute shortage of
drinking water for the human as well as the bovine population.,
Various studies on drought have been conducted for different
regions from various angles and yielded a number of
recommendations aimed at mitigating the sufferings of drought

. affected population. All these studies are mostly concerned
around the definition of drecught, its effects, causes,
prediction, relief measures and policies etc. The present study
has been taken up in the context of 1local stresses, economic

affectis of drought proneness and social structure in district
hhargone of state Madhya Pradesh.
It 1s an investigation in to how and what extent drought

proneness affects socio-economic conditions and level of
development. Tt attempts an assessment of by hydrological drought
on agricultural, industrial and sccial aspects., It covers nature

and extent of economy affected, villages and population affected,
social changes including social and economic values, disturbances
in agrarian  sector, landuse changes, area sown, crop grown,
predominant! subsistance oriented cropping pattern, drought impact
on agricultural production, changes in live stock and animal
husbandry, and level of social and industrial development etc.
The study has been carried out by Shri R P Pandey, Scientist 'B’,
shri vV ¥ Lohani, Scientist 'C’, Shri Yatveer Singh, R.A., of
Drought Studies Division by using the data obtained from on-the-
spot survey and published dotuments of district Khargone of state
M. P, The manuscript has been tvped by Mrs Marry
D’'Souza,stonographer.
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ABSTRACT

The District. Khargone of Madhya Pradesh was seriously
affected by drought during 1985-86 and 1987-88. A study has been
carried out to assess the socio-economic impacts of drought in
the district. Both the qualitative and quantitative assessments
are based on the data/informations provided by Government
departments and other agencies in the district, and the sample
survey conducted. The crop yield, irrigation and extent of ‘area
sown (in rabi) were greatly affected during the drought. The
double .croped area was reduced by 30% as compare to base year.
The agriculturists having complete dependence on lands were most
adversely affected than the non-agriculturists who had
diversified economic base also. More than 70% of private
irrigation sources ( open well .- Le wells etc.) vielded
deficient water for irrigation. Tne cccurance of drought during
recent. past years caused serious effects on cattle feed and
grazing resources and therefore the livestock population (mainly
milch animals) got reduced. The moisture stress and increased
grazing pressure during drought caused serious forest and
wildl'ife losses. The domestic and small water using industries of
lrural areas were badly affected due to drought whereas the
medium and large industries located in urban areas were affected
least. The drinking water scarcity, increased prices of food
commodities, and unemployment of local labours in farming
activities were seriously felt during drought. These conditions
also forces the local people to migrate towards adjoining
districts (Khandwa and Indore). The marriages, festivals,
religious and other 1life-cycle ceremonies received less
importance during drought. The drought impact was comparetively
positive in connection to development of social facilities like
drinking water sources, roads, tanks, schools etc. during last
drought.
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1.0 INTRODUCTION

Aspirations for higher standards of living and the steady
increase in population have continuocusly increased the demand for
food, fiber, raw materials, energy, industrial products, water
use and various services. The inevitable conscomitant has been
an increase in demand for virtual all types of uses. Drought 1is
a problem because, obviocusly, the supply of this renewable,
natural resource fluctuate; even though on an average over a long
periocd of time it has been and continues to be constant. Hence
increases in water demand in many places leads to the shortages.
Particularly sensitive in this regard is the relationship between
water supply, food production and water borne industrial
production.

One of the basic problems of Indian drought affected regions
is that of socio-economy. The interesting feature of the scene
is that inspite of generally lov .:vel of income and quality of
life, there are rich contrasts in scocio-economic conditions and
level of development and poverty across regions. The occasional
droughts caused by wide spread failure of rains and marked by
large scale failure of agricultural crops and acute shortage of
drinking water for the human as well as the bovine population.
Various studies on drought have been conducted for different
regions from various angles and yielded a number of
recommendations aimed at mitigating the sufferings of drought
affected population. {Famine, 1880, 1901; Jadha, 1975; Singh
1975, Bhurara 1980 etc.) All these studies are mostly concerned
around the definition of drought, its effects, causes,
prediction, relief measures and policies etc.

Drought leads to reduction in streamflow, reservoirs and
tank level, depletion 1in so0il moisture and ground water, and
ccnsequently leads to scarcity of drinking water, decline
agricultural production, economy and social developments. It not
only leads to economic conseguences but it alsoc leaves behind
unteld human misery. It is estimated that about 29% of the
population of the country (spread over 89 districts)} are affected
due to drought, The drought characteristics and associated
problems vary from area to area, depending upon the variability
of available water supplied and demand for specific users.

The Institute is involved in studying hydrological aspects
of drought for recent past years (1985, 86, 87 and 88) for

different drought affected districts of the country. In this
pursuit efforits have been made by the Institute for analysing
rainfall, groundwater levels and stream flow data obtained from
variocus Governmenti and other organisations. These results have

been highlighted in reports brought ocut for years 1985-86, 86-87
and B7-88. While these studies led to study hydrological impects
of adarought, 1t was felt to carryocut a study to evaluate socio-
economic impacts of drought.



The present study was, therefore taken up in context of
local stresses, eccnomic affects of drought proneness and social
structure in Khargone district in Madhya Pradesh. The study
attends to the nature and extent of economy affected, villages
and population affected, social changes 1including social and

economic values; disturbances in agrarian sector landuse
changes, area sown, crop grown, predominent subsistance oriented
cropping pattern, drought impacts on agricultural production,

changes in live stock and animal husbandry, and level of social
and - industrial development etc. The study has been carry out
using data obtained from on the spot survey and published
documents.

All the interpretations and impacts are based on the data
previded by State Government Departments/other government
agencies working in the study area.

2.0 REVIEW OF DROUGHT RESEARCH APPROACH

Though definitions and concepts of hydrological,
meteorological and other types of droughts have already been
presented by variocus research workers, a short review is given
herein. Hovyt(1938) stated that drought condition might permit
even when the annual precipitation is as high as 85% of the mean.
Mcguire and Palmer (1957) defined drought as the condition of
monthly or annual precipitation less than a fixed percentage of
the average.Thomas (1962) used the definition of drought as a
meteorological phenamenon occuring during a period when the
precipitation is less than a long term average.Yevjevich (1967)
defined hydrologic drought as the deficiency in water supply in
comparison with water demand. Herbst et al (1966) developed a

technique for evaluating droughts by using monthly
precipitation.The technique determines duration and intensity
of droughts as used as months of their onset and termination. It

permits the comparison of drought intensities irrespective of
their seasnol occurance.

Social and economical aspects of droughts with all their
political implications represent a symthesis of drought analysis
and control.They are less amenable to being measured by
description variable and mathematical modeling , but they are
currently being analysed by description of various impacts.There
have been several studies dealing with or related to the socio-
economic impacts of drought ,such as those by Tannehil{1947)},
Saorinen (1966), Campbell ({1958), Russell et al, {(1970), Myrick
(1970), Lovett (1973), Newman (1975), White and Haas (1975},
Warrick {(1975), Zobler et al.(1969), Miri (1971}, Harrison
(1977), California department of waier resources (1977), Crawford
et al. {1977f, Buchanan et al. {1377}, institute for policy
Research (1977}, and white unure droughi woerking group (1977).

+ Various earlier (Famine commission report ,1880, 1901,
Erskine, 1909) and recent studies (Sawminathan, 1972; Singh,

1975; Jojha, 1975; Mann et al.,, 1977) have been under taken on
droughts in arid and semi-arid regions from various angles. All



these studies are mostly concerned around the definition of
drought, its effects, causes, prediction, relief measures and
policies,

In social terms, drought is a community problem with many
characteristics of Hardin’s (1968) famous tragedy of the commons.
In Hardin's example, the optimum policy for each peasant herds
man utilizing a common or community pasture land is to stock as
many animals there on as he is able, since there is no benefit to
the individual from optimizing or conserving behaviour.

Jaime Millan (1972) presented a comprehensive model to
determine the total impact of drought on a regional economy. The
main characteristics of model is that it permits accounting for
the direct and indirect effect of drought in both space and time.
A programming formulation of a dynamic type interindustry model
is wused to simulate the regional economy over a selected time
horizon in order to allocate drought shortages and compute its
losses following a ceonsistent procedure. The Monte Carlo method
of generating large numbers of hydrologic samples is wused with
the model of regienal economy to make probabilistic statements -
about the different impacts of drought.

The intelligent drought policies cannot be formulated wuntil
the severity of drought impacts is known (Charles W. Howe-1977).
A socially optimum human adaptation to drought generally involves
some investment in water supply facilities and bearing some

residual risk of drought. During a drought, impressions of
severe impact are widespread, but the impressions seems to
dissipate rapidly after the event. Impressions can be very

misleading, too. In their study of 1960’s drought in California,
Russell et.al. (1967)found that a large part of the industrial
costs attributed in the press to the drought were, infact,
profitable investments in water system improvements undertaken
after the drought has focussed attention on water use. ' In order
to determine drought impacts on regional economy, a comprehensive
model has been presented by Jaime Millan (1972). The main
characteristics of the model is that it permits accounting for
the direct and indirect effect of drought in both space and time.

A multidisiplinary study of drought prone area programme
(DAPP) was carried out by AFC (1989~90) to evaluate the impacts
of drought as well as DAPP works for Khargone district on water
resources, agriculture, horticulture, animal husbandary,
fisheries, forest and soil conservation etc. Variocus
recommendations have been made by the experts for regional
economic development of the district. Bharara (1978) conducted a
case study on socio-econemic consequences of drought for an arid
tract.

3.0 DESCRIPTION OF THE STUDY AREA
3.1 General

The district Khargoﬁe belongs to Nimar Plateau Zone of
Madhya Pradesh.It enccmpasses an area of about 1.35 m.ha., and.



occupies south-western fringe of Madhya Pradesh. The district

divided into
Bhikangoan,
Bhagwanpura,
management
presented in table No.

13 tehsil namely;
Sendhwa, Segoan,
Jhirnya, Thikri
3.1,
tribal population has
district. There

except lime stone.
the area.

and Pensemal,
and development structure of the district
Khargone is an agricultural based and
industrially backward tribal district in the state.Almost
switched
are no mineral resources
Cotton and groundnut are main cash
The district was identified by

is
Khargone,
Maheswar,
details of
has been

Kasrawad,
Barwani,
The

Barwah,
Ra jpur,

entire
in the
district
crops of
Commission

to agriculture

within the

over

Irrigation

.(1972) as drought prone district of the state.

Table 3.1:

District.

Tehsil

Block 16

Revenue Inspector 18

Circles
4. Patwari Circles 356
Police Stations 27
Municipality 12

"Special Area Develop- 1
ment Authorities

8. Janpat Panchayat

Grampanchayat

Source: District statistical

The district
Madhya pradesh.
North and longitude 74 -25' to
boundaries share borders with the
Dhar and Indore in north, Dewas
east. The entire southern border
the district, joins Maharashtra

district can be described to be in the Mahakosal region.
shows the locatien of the district

1~

Management and Development

is located at south-western
It lies between latitude 21

Structure of Khargone

Barwah,Barwani,Bhikangoan
Segoan,Thikri,Jharniya,
Kasrawad,Khargone ,Mahesh-
war,Sendhwa,Rajpur,Pensem-
al ,Bhagwanpura.

14 block are tribal blocks
Pati,Niwali,Gogoan and
all tehsil headquaters.

office.

Location and Physical Features

fringes of
-22' to 22 -35°
76 -14' East. The district
districts Jhabua in north-west,
in north-east and Khandwa 1in
including scuth-west corner of
state. The location of the
Fig. 3.1

in the state map. For .most of
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its length, the district boundary is delineated with natural

features, The southern boundary runs along Aner, Manial and
Tapti rivers and Northern boundary is formed by watershed lines
of Vindhyan scarp, Narmada river and some of its tributaries, A

part of western boundary is farmed by Jharkal river, a tributory
of Narmada from the south, only eastern boundary is marked by an
artificial demarcation. The district can be divided into three
distinct tracts namely Satpura plateau (south-eastern border)
marked by slopes with shallow soil interspersed by silt deposits,
Narmada valley (centre plains of the district) with rich alluvial
deposits and vindhyan scap (North vindhyan plateau) with a gently
sloping area overlooking west Nimar with an array of high peaks
which scarp down to Narmada valley.

3.3 Climate

The entire Nimar region falls under sub-tropical semi--arid
climatic zone of the country. The average seasonal rainfall of
the district has been computed as 792.74 mm which 1is below
average annual rainfall of the state. The normal rainfall of the
district ranges from 780 mm to 940 mm. About 91.23% of annual
rainfall in the district is received from south-west monsoon
during monsoon season (June-October). The variation in
temperature in the district is recorded between 41 to 47 C during
summer and between 4 C to 11 C in winter season {December to

February). The relative humidity in the region is high during
monsoon season (about 70%) while it varies from 14% to 65% during
summer season and 23% to 60% in winter. Evapotranspiration
losses in the district varies from 131 to 173 mm. The winds
generally flows from scuth-west or west in meonsoon season, while
North-East prevails during post-monsoon period. The locations of
the existing raingauge stations and observatior wells 1in the

district is shown in Fig.3.2.
3.4 Topography, Soil and Geology

The district has an irregular and highly undulating
topography with three distinct tracts Narmada valley, Satpura
Plateau and Vindhyan scarp. The central tracts {(Narmada Valley)
of the district are having rich alluvial deposits. However,
proximity of spurs of Satpura, at places also gives
representation to sandy, gravelly or rocky soils. The general
height of this tract is 228.6 m above MSL. The southern and
western tract (Satpura plateau) is marked by slopes with shallow

soils interspersed by silt depesits in the depressions. Bolders
and gravels dominate the land scape. This tract covers about 33%
of the district area and it stands at an average height of 457.2
m above MSL. The northern tract (Vindhayan plataeu) is a gently
sloping area overlooking west Nimar with an array of high peaks
which scarps down to Narmada valley. This area has poor soils
support ing denuded forest on hills and slopes.

The ‘district Khardcone 1s drained by major river Narmada.
About 87% of the district lies in Narmada basin and rest [3% lies
in Tapti basin. The scoils of the district have been classified as
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medium black cotton soils containing nearly £0% clay and silt
together. The soils on both the banks of Narmada river and in
some patches of its tributaries are comparatively deep, fertile
and well drained where as the soils of the rest of the tracts are
¢hallow with poor fertility. The soils of Narmada and Tapti
Lbusins  are derived malnly from trap rocks, composed of grained
misxture of felspar and agnits. The so0il colour range varies from
red to deep brown and black cotton.

3.5 Landuse

The district Khargone encompasses a land area of about
1348981 ha. The maximum gross sown area of the district at
present is about 691287 ha.

The average area sown more than once (5.08%of the district

area) is +very low as compared to land use of 18% and 15.4% of
Tndia and Madhva Pradesh respectively. A highly undulating
Ltopography  and a badly denuded forest covers about 35% of total
land area. Most of the forest cover is too poor to meet the need
of population or to allow commercial exploitation. The district
depends  upon neighbouring district of East Nimar (Khandwa) for
fuel wood and timber. Pasture lands are also over grazed and
almost  completely devoid of any grass cover. Infact pasture
lands  and  forest areas have lost most of the soil cover on
account  of heavy soil erosion over many year landuse pattern of

the district can be seen in annexture I.

3.6 Cropping Pattern s

The traditional cropping pattern was evolved by the farmers
of Khargone district on the basis of existing soil type and
povin ol received. As per traditional crop zone the district
falls in the cotton Jowar zone of the state., The kharif crops
account. for a major portion of acreage (91% of gross sown area)
where as Lhe rabil crops cover only 9% of gross area sown. The

cropping  intensity of the district is estimated about 110% for
the vear 1988-89. The crops mainly grown in the district are
collon, Jowar, maize, bajra, groundnut, arhar, urad, moong, wheat
and gram. Erosion permitting crops like cotton, jowar, maize and
bajra etc, share over 70% of Kkharif cropping. Soyabean crop,
which is a blessing for most parts of Madhya Pradesh, has not
caught up in Khargone yet. A brief summary of cropping pattern of
Khargone district has been given in Table 3.2. Yearwise cropping
pultern of selected blocks i1s given in Annexture II.

Table 3.2: Cropping Pattern of District Khargone (1988-89)

S.No. Crop Season Crop Area Sown % age to Remark
{ha.) total

1. Kharif Cotton 185502 27%

2. Kharif Juar 186462 27%



3. Kharif Maizc 10622 6%

4, Kharif Bajira 26677 4%

5 Kharif Ground nut 48361 7%

6. Kharif Sovabean 5932 1%

7. Kharif Urad 33969 5%

8 Kharif Moong-moth 22590 3%

9. Kharif Arhar {(Tuar) 21131 3%

10. Khariy Rice 11689 2%

11. Kharif Other 45232 5% Including
fodder,vVeg,
etc,

1 Total Kharif os1nT 91%

2. Rabi Whoeoat 19G97 7%

13, Rabi Grana 2100 1%

14. Rabi C...or RRNR 1% Including
fodder, Veg,
etc.

I1I Total Rabi 63120 9%
L e T
Crand Total 1+ II = 691287 ha.

Net Area sown = 629301 ha.

Double Cropped area = 61986 ha.

Intensity of Cropping 11%
The area covered and yleld rates of some 1impartant crops are
shown 1n Annexture II[I.

3.7 Population and Literacy Ratio

The district ¥hargone has in all 2111 number of
villages. There are 1836 inhabited (1676- revenue and 160- forest
villages) and 275 wuninhabited villages in the district o
addition there are 13 towns. As per cencus 1981, the population
of the district was 1630943 with a density of 121 persons per
Sq.M., out of this the population belong to urban and rural areas
are 14.78 % and 85.22 % respectively. As much as 53.46 % of total
population belong to S.C. (10.21 %) and S$.T. (43.25 %). Total
number of literated people in the district 1is 374849, which
accounts to 35.18 % of total yopulation. The literacy
distribution among males and females are 22.99 % and 12.19 % of
total population respectively. There are 954 female for per 1000
male in the district ., Particulars of data 1in respect of
population is furnished in table 3.3.

Table 3.3: Population Details ({census 1981)

S.No. Particulars ' No. % to total Remark
Population

1. Total Population 1630943 100 %
a. Urban 241176 14.78 %

v




b. Rural 1389767 85,22 %

c. Schedule Cast 166459 10.20 %

d. Schedule Tribe 705424 43.25 %
2. Total number of workers 624279

a. Agriculturist 333688

b. Agricultural labour 187986
c¢. Domestic, Industrial
servising and

maintainance worker 12193
d. Other workers 90422
3. Total literated people 374949 35.18 %
a. Male 277902 22.99 %
b. Female 97047 12.19 %
4. Population Density 121 Persons per Sq. K.m.
5. Sex ratio 954 Female per 1000 Male.
6. Population growth rate Decrease
a. 1971 (census) 29.72 % in growth rete
b. 1981 (census) 26.92 % by 2.8 %
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3.8 Livestock a

The Khargone district is rich in 1livestock wealth. The
total cattle population of the district accounts to be 1232368
{1988-89) out of this figure milch animals (like cows, buffaloces

and goats) was 277644, Gneral growth rate of cattle population
was estimated negative (-2.37%) and there was more decrease in
growth rate of milch animal (-6.61%) in respect of previous year.

Most of the farmer families of the district have a pair of
the bullock, a buffalo and a cow. The cows are of Nimari bread,
which normally do not give more than 2.0 litter milk per day. The
cattle feed production in the district is at a 1low level and
therefore the peoples are always under pressure of increasing
bovine population. Green fodder production in the entire district
is negligible. It is grown only on some small irrigated patches
therefore milk yield of the cattle is poor. In order to improve
cattle breed in the district the state department of veterinary
services have provided some facilities of artificial insemination

units {11 A I Units) .Cattle breed extension units ( cne improved
Nimari bull and murrah buffalow at each of 67 centres), goat,
sheep and wool , extensive units etc. The abstract of livestock

situation in the district is shown in table 3.4.(details can be
seen in Annexture IV).

Table 3.4 : Livestock Situation in the district.
S.No. Particulars Livestock Situation Percentage

88-89 89-90 increase/dcrease
1. Milch Animal 277694 259340 - 6.61

10



2. Non-Milch Animal 954674 943849 - 1.13

3. Total 1232368 1203189 - 2.37

3.9 Water Availability Status :

Ordinarily projected socic-economic development of a region
involves an increase trend in water use. Since the total annual
water availability as a random variable is a stationary series, a
point itn time will be reached at which water availability sets an
upper limit to the development of some intensive water using
economic sectors.

The s0i1l cover as well as forest cover provide the most
dependable anchor to hold rainwater wintin the land mass.
District Khargone provides a typical example of progressive
loogening of grip over the scarce resources of water despite an
overall rich so¢il cover and a reasonably satisfactory average
annual precipitation of around 792.53mm. Therefore an imbalance
between ground water exploitation and recharge/re-plenishment of
ground water is being experienced in the region. It is a case of
vast spans of areas of discharge in a freely draining topography
suffering from lack of the areas of recharge in the shape of
surface water storages. Such an imbalance between surface water
storage ‘and the ground water exploitation has been caused by lack
of ceoordination between activities of providing dug
wells/tubewells and those concerning construction of lirrigation
tanks, percolation tanks, stop dams etc. besides in sufficient
soil and water conservation measures.

On the basis of available data and catchment 1lying within
the district for Narmada and Tapti basins, the state Irrigation

department (1988) has estimated surface water resources at 75X
dependab}lity as 3416.30 million cubic metres. But this
theoretical surface water rescurce is not being exploited

¢ntirely in practice at present.

The ground water resource balance has also been assessed by
State Irrigation department as 873.84 million cubic metres at T75%
dependability. The total water availability from both surface
and ground water comes to 4290.14 million cubic metres at 75%
dependability. The surface water from outside the district 1is
approximately 1017 million cubic meters. If this 1is accounted
for then the total water availability in the district can b
taken as 5307.14 million cubic metres at 75% dependability. The
annual rate of development of surface and ground water have becr
rapid in Khargone district {approx. 1.41%}. Blockwise grounc
water vresources balance and annual rate of surface and grounc
water development is shown ‘r Annexure

3.10 Irrigation Facilities

Irrigation facilities are limited in Khargone district.
Mailn sources of irrig¢ation are oprn wells, tanks and canals,



There 1is no any major project in existance in the district. The
entire existing irrigation polential has been developed through
medium, minor and 1ift irrigation schemes. The total irrigation
potential of the district at present is 148473 ha. Sourcewise
irrigation potential of the district is given in Table 3.5.

The State Irrigation depariment has completed two medium and
140 minor irrigation projects. Through these projects about 26090
ha irrigation potential have been created, One medium and 56
miner irrigation schemes are under construction which will create
an additional irrigation potential of about 22051 ha. The medium
scheme mnamely Dejla Devda project is under advance stage of

construction(Completed-Canal 75%, dam 99%)., It is proposed to be
irrigated about 9000 ha. area from this project.Specially in DPAP
blecks (7 blocks), the impact of development of irrigation

facilities has been substantial accounting for 21% of irrigation
potential created.

The proposed major irrigation projects (multipurpose
schemes) as Indira Sagar and Omkareshwar project in the adjoing
Khandwa district will create a substantial irrigation facilities
in 1.76 lakh hectare in Khargoane district in future,

Table 3.5: Sourcewise irrigation potential of Khargone district

S.No. Sources of YEAR

Irrigation 1975-76 1979-80 1985-86 1988-89 1989-90
1. Canal 2101 3731 12380 ha 16584 ha
2. Openwell 42450 71813 73374 ha 96557 ha
3. Tubewell - - 3069 ha 3427 ha
4. Tanks 4672 6RZ3 4626 ha 11379 ha
5 Others 2746 8266 35612 ha 20516 ha

TOTAL 51991 ha 558i%ha 95065ha 121061 ha 148473 ha

3.11 Water Requirement:

The deficiency of water both i guantam and time results the

drought area to remain socially a-d economical iy backward. In
order to economical and social developmeant of the area the ways
and means have to be explored to meet the deficiency by
exploration of its own water resources and alsoc Ly  importing
water from the surplus basins. But before 4t is done, it is
necessary to assess the requirement of water for the area. Water
demand is a function of the reasorsble needs o the people of the
area with respect to availability of the re ources, technical
feasibility and economic viabil _ty. Fmilav,, tte  cemand  [or

irrigation may also vary from bare miniaum to an absoclute maximum
depending wupon the above mentioned factors. This creates stress
upon the planner and as a result there of he is to explore a
sultable yardistic to work out the reasonability of the demand of
the area. Thus the recommendations and assessment of demand made
by various authorities/agencies from time to time provide a good



urtde in resoura e planning.
1 |24

Ceniral Water Commission(CWC) in 1982 made an attempt to

assess the watcr reguirement of Khargoane district. The water
regquirements for different purposes, domestic, Industrial and
irrigation asses=zed by CWC, has been presented in table 3.6. The

total water reyuirement for Khargone district for all purpose
has been estimated as 1401.25 mecm, where as the &ame calculated
by CWC (1982 was 1540.77 mcm. which is due to negative cattle
growth 1n the district. A maximum value of delta of 0.61 m has
been considerd for major and medium irrigation projects for
working outl the water use {(for the irrigation projects existing
and under construction) in the Khargoane district. The CWC  has
also made an attempt to project the future water demand (2001 and
2025 AD} for irrigation, Indurial and domestic uses.

Table 3.6: Water requirement in Khargone district
S.No. Purpose Water regquirements Remark
{million cubic metres}
1. Domestic use 64.077 on the hasi= »f human
popalat von (19R1Y A& cattl.
population {1989-901}.
2. Industrial use 64,077

3. Irrigation 1272.100 on the basis of “ross
cropped area in 1989-90

TOTAL WATER REQUIREMENT 1401.254

3.11 (a) Domestic Water Requirement:

Tn accordance with the standard laid down by Ministry of
works and housing, Government of India, the rate of consumption
of water "Per capita perday” for urban and rural population are
considered as 125 litres and 70 litres respectively. Also for
the purpose of assessing 1Lhe water requirement for consumptionn by
live-stock a per capita figure of 40 litres percapita per day
suggested by experts Committee, Miristry of works and Housing,
New Delhi, has been adopted. The district population as per
census 198! is 16,30,682 with growth rate of 2,.68% (from 1971-
1981). For working out the quantum of present water wuse for
domestic purpose this figure of human population have been
adopted.

The present water consumption for human and live-stock
population in the district workedout to 46.511-mcm and 17.566 mcm
reapectively. The to.a: witesr requirement for domestic purpoese
i.e, for human and live-stock population comes to 64.077 mcm. The
assessment of present domestic water use 1is given in table
3.7,
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81. Partic- popul- Rate perca- water cohsump- Water requi-
No. wulars ation pita ltrs./day tion ltrs./day .rement( MCM)
1. Human use (census 1981)
Urban 2411786 125 38147000 11.003
Rural 1389767 70 97283690 35.508
Total 1630943 - 127430690 46.511
2. Cattle use (1989-90)
1203189 40 4812756 17.5686
TOTAL DOMESTIC WATER CONSUMPTION 175558250 64.077

3.11(b} Industrial Water Regquirement:

Water requirement for each type of industry is not
possible to assess in the absence of data regarding water need
for unit product processing and production target of each
industry. The visiting team of the 1institute contacted few
industries for getting such type of information. But these
information can't be projected for the district as a hole to
estimate Water requirement in industrial sector. Therefore in the
absence of suitable data for project the requirement of
industrial use, the gquantum of industrial use has been kept the
same as that of domestic use, which worksout to 64.566 mcm.

3.11(c) Irrigation Water Requirement:

The gross area shown in Khargoane district is 6395684
ha.{1889-90), According to recommendation of Irrigation
Commission (1972), in order to affort reasonsble projection

against drought, the provision for irrigation facilities may be
made for a minimum of 30% of gross cropped area of the district.
Thus the water equipment for irrigation has been worked out as
shown in table 3.8.

Table 3.8:- Water requirement for Irrigation
S.No. Year Gross sown 30 ¥ of the Delta Water require
area in the gross sown (m} ment (mci)
district which is to be
{(ha) irrigation (ha}
1, 1988-89 691287 2073886 0.61 1265.05¢0
2. 1989-90 695684 208705 0.61 1273.10K

3.12 Social Facilities:

The district 1s backward also in the sence of oversll
social facilities. $Since past few years there have been scme
developments in social facilities like drinking water supply,
road transport, Educational institution, health services, bhkanks,
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electrification etc., but the social facilities are still
inadequate ({Annexture VI). The present status of some primary
socialy facilities has been presented with +the half of 12
indicators. These are as follows.

1. Length of road per 100 Sq.km. - Pakka 20.78 km.
- Kachcha. 2.10 km.
- Total 22.10 km.
2. Number of post offices per lakh population - 17.84
3. No. of telephone connections per 1000 population - 19.29
1. No. of Educational institutions per lakh popula- - 36,91
tion.
Primary - 24.171
Middle & Higher Secondary- 11.53
College - 0.67
5. Percentage of literacy - Overall ¢ --1 - 22.91%
- Urban - 50.47%
- Rural - 18.13%
6. Number of health centres per lakh population - 39.85
7. Number of veterinary service centre per lakh - 6.48
cattle population.
8. No. of Artificial insemination centre per lakh - 4,2
milch animal.
9. Commercial /Rural /Cooperative banks per lakh - 11.83
population.
10. Cooperative Societies per lakh population - 8.33
11. Percentage of electrified villages - 7.00%

4.0 HYDROLOGICAL ASPECTS OF DROUGHT:

In general droughts are as3ociated with water deficits of
prolonged duration and large areal with large impacts on a
region. Dificit can be related to lack of water of a given place
for a given time internal with relatively moderate consequences.
Shortages are differences between water demand and water supply,
often of a temporal character, which can eventually be readily
accepted by users with small economic consequences. Periods of
drought, deficit and shortage must be measured by the analysis of
such factors as rainfall, riverflow, plant and =s80il moisture
condition, Surface and ground water storage, and similar water
phenomena plus water usages patterns and expectations.

In view of the gravity of the drought situation in years
1985-87 , the National Institute of Hydrology got involved in
studying the status of hydrological aspects of drought for recent
past years (1985-86, B6-87 and 87-88) and yearly reports have
been brought out by the Institute. Refering these reports, the
1esulfts of various analysis of rainfall, groundwater 1level and
cthner hydrolagical date have been presented in this chapter.

In rainfall analysis the daily, monthly and annual rainfall

data have been subjected to variocus types of analysis viz.
seasonal departure analysis from 1970 to 1988, monthly departure
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analyvsis for 1985-86, 86-87 and 87-88, probability analysis of

annual rainfaill from 1901-88, Herbst’s analysis of monthly
rainfall  of monsoon seasons from 1951-88 and dry spell analysis
of  daily rainfall data from 1981-88., The analysis has indicated

that in general the Khargone district was affected by drought
Juring the vears 1985-86, 1987-88.The recorded seasonal rainfall
Jeficit was more than 20% of normal.

The ground water level data of 13 years (1976-88} have been
analysed and a trend of premonsocon and post monsoon ground water
level have been worked out which have been compared with the
trend of rainfall. In general a decline trend of water level has
been observed in Khargone district.

4.1 Rainfall Analysis:

One representative raingauge station from each taluka has
been se¢lected for the study. The location of raingauges in
various taluks on a district map has been shown in fig.3.2. The
raingauge stations selected for the study are same which were
selected by Central Water Commission(CWC) for carrying out the
studies on identification of drought prone areas in 1982. '

The rainfall analysis carried out by National Institute of
Hydrology is based on data from 1901 to 1988. The data from 19801
to 1980 have been taken from CWC report. The rainfall data for
1981 to 1988 have been collected during visits of scientific team
to State/district concern.

4.1.1 Rainfall Departure Analysis:
4.1.1.1 Seasonal Rainfall Departure

Rainfall departure analysis has been carried out on
seascnal basis form 1970 to 1987, Percentage departure on
seasonal basis have been worked out based on rainfall and normal
values from June to September. The seasonal normal has been
worked out by multiplying the normal rainfall values of the
taluks by their respectives the thiesen weights and summing the
product up. The seasonal rainfall and percentage departure from
its normal is given in table 4.1 and to make more clear for study
purpose the results have also been presented in fig.4.1. The
major infrences that zould be drawn from the seasonal analysis
are as follows.

{a} The seasonal rainfall deficit recorded greater than 20% in
the years 1072,74,80,82,84,85,86 and 87.

(b) The district recorded s:-asonal deficits greater than 20%
continuously for four years, (1984,25,86 & 87) indicating

towards relatively severe drought conditions.

(c) The seasonal rainfall deficit recorded greater than 30%
in the year 1982, 85, and 87.
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(d) The seasonal rainfall recorded greater than 40% deficit
in the year 1985 was the severest drought year.

Table 4.1: Seasconal Rainfall Analysis of the diistrict
Khargone { M.P.)

Year Seasonal Seasonal Normal Percentage
Rainfall Rainfall Departure
1970 1132.89 792.74 +42.92
1971 698.47 -do- -11.89
1972 457.13 -do- -42:34
1973 1186.00 -do- +49.61
1974 592.189 ~do~ -25.30
1975 B01.68 -do- + 1.13
1976 907.96 ~do- +14.53
19797 679.77 -do- -14.25
1978 790.69 -do- - 0.26
1979 726.31 -do- - 8,38
1980 609.99 -do- -23 05
1981 976.60 -do- +23.19
1982 530.90 -do- -33.03
1983 B19.10 -do- + 3.33
1984 561.80 -do- -29.13
1985 440.70 ~-do- -44.41
1986 619.83 -do- -21.81
1987 536.74 -do- -32.29

4.1.1.2 Monthly Rainfall Departure

Monthly rainfall values from June to May (One year cycle
hetween conjecutive years) for the year 1985-86, 86-87 and 87-88
along with respective monthly . normals of various taluks
{raingauge stations ) have been considered for analysis. Monthly
rainfall values of district for different water years ( June 85 -
May 86, June 86-May 87 and June 87 - May 88) have been taken as
weighted average rainfall of the taluks based on their respective
weights,

In order to study variability of rainfall monthwise,
monthly rainfall arnd corresponding normals have been plotted for
each water year (1885 - 1988) to visualise the departure of
monthly rainfall from their respective normals. These plots are
shown in fig.4.2.The value of monthly rainfall departure for year
1985-86, 1986-87 and 1987-88 for the district as a whole is given
in table 4.2. The following inference can be drawn from analysis.

{(a} Watcer year June 87-Mayv 8P.
*¥* Monthly rainfall was defiict by more than 5C% in July, Sept.
Jan.,Feb. ,March,April and May.
* Rainfall recorded in Dec. was Surplus by 31.00%
{b) Water year June 86-May 87,
* Monthly rainfall was deficit by more than 50% during Sept.,
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Oct,,Nov.,Dec.,March.,April while it was within Z0%to 50%
during June,July,August and December.
* Rainfall received in the month of July was surplus by 10%.

(c) Water year June 1985-May 1986.
¥ Rainfall recorded during all the months are deficit except
in Oct.
* Rainfall deficit of more than 50% was recorded during August,
September and Nov.

Table 4.2:- Monthly departure of rainfall from their
respective normals
+ EXCESS
- DEFICIT
S.No. Month Monthly normal % of departure
of rainfall 1985-86 1986-87 1987-88
1 June 124.16 - 29.48 - B8.89 + 2,23
July 233.91 -~ 42.27 - T7.80 - 65.46
August 216.85 - 54,54 - 14.68 + 1.13
Sept. 168.76 - 69.07 - 77.90 - 94,34
o Oct. 31.45 +136.386 - 83.33 + 10,40
Nowv, 16.64 -100.00 -100.00 - 19.06
Dec. 0.75 NA -100.00 + 31.48
Jan. 3.12 NA + 50.00 - 100.00
Feb 1.75 NA + 60.00 - 100.00
March 3.02 NA ~100.00 - 100.00
April 1.68 NA -100.00 - 100.00
May 6.10 NA + 40.10 - 100.00

4.1.2 Rainfall Frequency Analysis:
4.1.2.1 Probability analysis of annual rainfall

In order to predict reasonable accuracy the relative
frequency of occurance in different group ranges of annual
rainfall, the preobability analysis is useful. It is also possible
to work out probability of occurance of 75% of annual rainfall
or moere for identification of drought proneness of the district.
The analvsis has been  carried out hased on the data available
from 1901 to 1987 and probability expressed both in number of
vears of occurance and the percentage of years for each group
interval . The group, interval of 100mm has been considered for the
analysis.

The ©probability distribution curves have been drawn by
plotting the values of percentage of commulative probability in

respect of various gronps at theirv corresponding mid-point. The
cummulative percentage  bave been werked out starting from  the
max imum rainfall group downwards adding the successive

percentage. The probability graph is shown in fig. 4.3. It could
he seen that district Khardoane has 75% or more probability of
getting rainfall in group range of 100-500mm.
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4.1.2.2 Probability of occurance of rainfall equivalent

to 75% of the normal rainfall

LY

In order to identify drought proneness of the region,
the percentage probability of occurance of rainfall equivalent to
75% or more normal rainfall has been worked out from figure 4.3.
As per IMD criteria, an area would be classified as drought
prone if probability of rainfall equivalent to 75% of normal is
below B80% indicating that more than 20% of years, the area
experienced scaricity of rain. From this analysis it is found
that probability of occurance of 75% normal rainfall in Khargone
district is 60X. The scarcity of rainfall was experienced for 40%
of years, which is indication of severe drought conditions.

4.1.3 Excess/Deficit Rainfall using Herbst Approach

The excess/deficit rainfall analysis have been made using
Herbst (1966) programme. The input data in this programme is long
term monthly rainfall (1951 to 1987} and output is obtained in
the from of monthly rainfall deficit, on set continuation and
termination of a drought. Carry over effects of rainfall from
month to month are used to calculate effective monthly rainfall.
The negative differences between effective rainfall and mean
rainfall for a month is taken as deficit. These deficits
alongwith zero values for surplus months are used to calculate
mean monthly deficit{MMD) and mean annual deficits (MAD). In this
analysis it is presumed that major portion of annual rainfall
falls during monsoon season.Therefore rainfall data for monsoon
season (June to September) have been used for analysis. The
severity of drought is identified by using drought intensity
index.

From the analysis it is observed that all the taiuks of
the district experienced drought contincusly for four years (1984
to 87).The drought intensity was higher during 1985 and
1987 .Beginning and termination of drought in various years
and their corresponding drought intensity has been shown in
fig.4.4.

4.1.4 Dry Spell Analysis

The dry spell analysis is important for rainfed
agriculture point of view. Even if the total amount of rainfall
is within normal range, the agricultural drought may be
experienced due to occurrence of dry spells during various crog
growing stages.Here an attempt has been made to identify the dry
spell of 'two or more than two weeks duration during monsoor
season {(4th June to 15 September).This analysis has been made for
one taluk (Bardwani) of the district.

A day with rainfall 5mm or less has been considered as
non rainy day (as a day is assumed as rainy day if daily rainfall
exceeds 5mm).The continuous non rainy days at least for two weeks
{i.e., 14 days) or mere has been considered as one dry spell. The
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number of dry spells have been counted during rainy seasons for
the yearsl1981 to 1987.The number of dry spells with duration and
time of occurrence is given in table 4,3. The maximum number of
dry spells have been experienced in the year 1985.

The number of spells for different ranges of duration of
spell{(duration ranges of dry spells in days) were counted.The

number of spells falling in various ranges of duration
were represented as percentage of total number of spells
occurring from 1981-87 and cummulative percentage were obtained.
The probability curves have alsc been drown showing rang of

duration of dry spells as abcissa and cummulative percentage of
number of spells as ordinates.The plot is shown in fig. 4.5.

Table 4.3:~- Duration and number of dry spells during monsoon
(4th June to 15th September) Badwani (Khargone)

First day of Date of begining Duration of Total no. of
Monsoon of dry spell dry spell dry spell in
{in days) (a year)
24.6.81 4.6.81 20 2
21.7.81 16
20.6.82 1.6.82 16 3
21.6.82 20
17.8.82 24
16.6.83 31.8.83 15 1
15.6.84 16.6,84 15 1
24.6.85 4,6.85 20 4
27.6.85 20
15.8.85 14
30.8.85 17
15.6.86 26.6.86 22 2
17.8.86 30
16.6.87 18.6.87 21 3
16.7.87 14
2.9.87 16
TOTAL 16
4.2 Ground Water Deficit

The change in groundwater storage is a seasonal
phenomenon reflected by change in ground water level.The over
exploitation of ground water during drought (due to increased
demand) results the drop in ground water levels particularly in
shallow and unconfined aquifers. As a policy,the withdrawal of
ground water should be restricted to average annual recharge.
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This will be a good step in the direction of groundwater
conservation and 1o mceet the demand of over explitation during
drought conditions.

With a +view to study the effects of successive
droughts oh ground water regime, an analysis of ground water
levels has been made on the basis of data obtained from State

Greund VWater Board for pre and post monsoon seasons.The average
ground water level established for the district as a whole has
been estimated using,Theissen polygon method in respect.of time

unit.The average values of ground water levels{w.r.t. ,M.8.L.)
were plotted against time and trend of ground water fluctuations
has been worked out by simple regression analysis. The
location of groundwater observation wells selected for analysis
have been shown in fig 3.2. The trend of rainfall for
corresponding time unit (corresponding water vyear 1974-87) has
also been worked out and simple regression line was fitted (using
least square method). The trends of rainfall over the period of

seasonal rainfall and ground water levels is presented in fig.
4.6. From the figure it is clear that the ground water levels are
going down continuously. It is also supported by declining trend
of rainfall, which led to reduced ground water recharge and
therefore resulting declines in ground water storage. It 1is
observed from figure that there is a decline in ground water
levels in  both pre and post monsoon period. The decline in
ground water levels is relatively higher during post monscon
period. It is also clear that there is g continuously deficient
in rainfall after 1983-84. The regression equations (i},(1ii)

fitted for post and pre monsoon period respectivly are as
follows:

Y = 0.23568 x + 257.3338794 (Post-monsoon) --- (1

Y = 0.0585 x + 253.5888%8 {Pre-monsoon) -—- (11)

5.0 WORK PLAN & METHODOLOGY:

The collection and analysis of data in respect of
hydrological and socio-economic characteristics of past droughts,
with special emphasis on more recent drought have been carried
out to 1nvestigate the impacts of drought on soccio-economic
status of Khargone district. It is difficult to identify drought
impacts to the economy with a single figure because drought
affects many facets of the economic activities {production,
consumption and their inter-relationships) in agricultural,
industrial and social sectors etc. Attempts have been made to
identify drought impacts on various sectors of water use.
separately.

In order tn =ollec- sequired data from different sources
a team visited the Khargone district during February 1991. A
field survey was carried out by the visiting team for selected
units., It was considered that in sample survey, the appropriate
unit for stratification is the block. It was felt that it would
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provide adegquate representation of various areas in geologicgl
sense and also permit reflection of the social and ecconomic
progress made by different blocks in the sample.

Three blcoks namely Khargoane, Segoan and Barwah were
selected as sample blocks for this study. The nine villages
{three from each sample block) were selected for field
investigation in such a way that there was a sufficient diversity
in their social status and irrigation facilities. This diversity
was necessary for investigating how the village types were
associated with different levels of development and also
different kinds of structural features. The general infermations
of selected blocks and details of sample selected are shown in
Annextare VII and VIII respectively.

The village sampled including all three types like highly
irrigated, moderatly irrigated, and rainfed. Here a diversified
village economy means that it is not dependent on cultivation
alone, also on other income sources like dairy, sheeps and goat
hubandary, rural and domestic industries etc. These sample
villages were selected by visiting team randomly on the basis of
discussions with local officials of irrigation and agriculture
departments and block development officers ete. The names of
selected sample villages has been presented in table 5.1.

Table 5.1 :- List of selected sample villages

S.No. Block Villages

1. Khargone Dongargoan
Lonara
Ghegoan

2. Segoan Bhikar~Kheri
Domwara
Golwari

3. Barwah Jhingari
Selda (Patali)
Khangwara

The survey was conducted to collect infecrmation on

population, literacy,occupational classification, drinking water
facilities, land utilization, size distribution of land heoldings,
croppring pattern, area under irrigation, livestock, social
facilities etc, A separate questionnaire each for agriculturist,
industrialist, and service people were prepared according to the
information needed for drought impact aisessment. Coppies of
questionnares are enclosed as Arnpexture TY,

A total of 80 farmers {including large, medium and

small}, 6 industrialists and 10 service people were interviewed
by the visiting team during field survey. During interview the
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main emphasis has been given to the water availability and demand
for drinking prupose, cattle and domestic uses, irrigation and
other uses during drought as well as normal years.

The hydrological & <climatological characteristics of
Khargone district were previously analysed by the Institute
separately. The status of hydrolgoical aspects of drought for the
district as a whole has been presented in chapter 4. The water
requirements for different purpose (drinking purpose, irrigation
& industrial requirement and other uses) have been estimated on
the basis of census 1981 and it is presented in section 3.11.

The observation of local economic ahd social status and
effect of occurrence of drought on these are based on secondary
data provided by district statistical office, block offices and
others. Both gquantitative and qualitative impacts of drought have
been assessed on agriculture, irrigation, industires and social

facilities, according to the suitability of data available. The
informations collected during interview of individuals and
discussions of visiting team with local officials and knowledge
persons at 'village level, have been utilised to draw only

qualitative impacts of drought condition in the district.
6.0 - GENERAL OBSERVATION:

The general views expressed by the respondents and the
opinions of the local officials are summarised and presented
here alongwith observations of the visiting scientific team.
These views/opinions are narrative and based on data available,

. The economy of the most of the respondents is based on
agriculture. There are least opportunites in the region for part
time job/bussiness. Therefore the earnings are not adequate
enough to have a better standard of living. The general causes
observed are low fertile lands, traditional agronomic practices,
lack of water resources systems and high erosion hazards., The
poor fertility of 1land is attributed to low water retining
capacity of soils in this area. The surface soils are generally
washed away in the rainy season due to steep un even slopes and
high undulating topography. Major portion of crop cultivation 1is
dependent on rain water. Therefore the drought conditions creat
economical crisis in the region.

It is felt that the poor transport(road) facilities is

also a factor discouraging development activities of the
district. Lack of a convenient and well connected road transport
system will go a long way in spreading technology to the

villages. This also limits the contacts of village community with
the urban areas.

The sourres of surface irrigation in the district are
very limited: Tthe ootn officials and respondents believe that
more area could be brought under irrigation through medium and
minor project. Most of the respondents and officiat+ls expressed
their views in the favour of check/stop dam and percolation tank



construction schemes to increase rainwater conservation and
ground water recharge. The respondent also opined that the
irrigation potential could be increased by deepening and widening
of diameter of their wells.

The poor transport and market facilities are also
responsible for low prices of farm products. The absence of
regulated markets in the vicinity of viliages was fz2lt to be the
reason for the active role of local traders in ke tribal areas.

The educational status of the sample v.llages 1s found
very poor. Very few persons are found educated above heigh schoel
level particularly in tribal and interior villages.

Forest is the only source of extra earnings cnly fcr most
of the schedule cast and schedule tribe communities. In the lean
periocd, the laboures pick leaves, fruits etc. and sell them in
the market. Hunting activities by SC & ST communities increase
during drought period. Thus, drought is alsoc creating a serious
problem in loss of wild 1life. The tribles are completely
dependent on forest for firewood, fodder, and minor forest
produce,

7.0 IMPACT ASSESSMENT:

The analysis of rainfall and ground water level data
indicate that the khargone district was affected by drought
during recent past years 1985-86 and 1987-88 as per
meteorological criteria of drought. The magnitude and 1intensity
of drought revealed a quite distressing situation during past
drought. On an average annually over 35-50% of the area ,
villages and population were directly affected by droughts. These
droughts brought change in nature and extent of the socio-
economic values in the district. The drought impact assessed for
the district on the basis of availablity of quantitative /
gualitative informations/data and sample survey of selected
villages and it 1is presented in this section.

7.1 Agriculture

As an impact of drought on agricul fure, changes occured in

the nature and extent of area sown, crop gro-n; crop vield,
irrigation etc have been drawn from the available data ,
considering the year 1986-87 as a base yes; {»nr normal year}.The

impact on land use analysed during drought and normal vear doecs
not indicate significent difference on net area sown during
kharif season. The drought leads to increase in area under
culturable fallow to some extent during rabi seascn. As an impact
of drought area coverage under wheat crop reduced Trom 33500 ha.
to 23400 ha. The double cropped area was gr=zati> effrcte’ hy
drought. It decreased from 50623 ha. to 3345 k.. ig.e Lnble

7.1}, The intensity of cropping was affected from 8.6% (normal
vear) to 5.3% (drought year). The éropping pattern in the sample
villages fallowed by the farmers (Jowar, Wheat, Gram, Cotton,
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Urad, Groundnut, Mocng, Soyahean, Maize, Bajra, Arhar and Rice in

unirrigated conditions,and wheat, cotton, gram in irrigated
conditions) during drought was more or less same as in normal
year. The irrigation potential of the district decreased during

drought from 108493 ha. to 86418 ha. More than 70% respondents
in the selected +villages faced the scarcity of water for
irrigation from their private sources (open wells/Tube wells).
The respondent expressed that their irrigation sources (open
wells/nala/tube wells) vielded 30% to 90% (roughly) less water
during drought.

Table: 7.1 Drought effects on Agriculture in Khardone District
S.N. ITEM UNIT YEARS
85-86 86-87 87-88 88-89 89-90
1. Net area sown ha. NA NA 627397 629301 629348
2. Area Coverade
under Major Crops
i Jaur ha. 186300 187600 191900 186400 182300
ii Maize ha. 40400 38400 37100 40600 41700
iii Cotton ha. 181100 187100 181700 185500 188800
iv  Wheat ha. 25800 33600 23400 45000 48100
3. Area coverage
under 0il Seeds
i  Groundnut ha. 38400 33500 41300 48300 49300
ii Soyabean ha. 9600 7800 7200 5900 6700
4. Fertilizer Dis-
tribution
i Nitrogen Tons 13213 17094 14297 21216 29571
ii Phosphorus Tons 5301 6557 5108 7791 11411
iii Potash Tons 2116 2562 1150 3049 44863
5. Total Irriga-
tion ha. 77971 108489 86416 131061 131000
6. Double Croped
Area ha. 43407 50623 33495 61986 75000
7. Intensity of
cropping % " 6,9% 8.6% 5.3% 9,.8% 11.9%

The average yield of various crops were affected during
drought as compared to the normal year. The total yield of the
crops wheat, gram, cotton, maize, bajre, tuar, moong and
groundnut was significantly less during drought. The total wheat
production in the district was obtained 11i%-24% less than a
normal  year production, where as the yield rate per hectare  of

wheat was good during drought also. (See Appendix-11IT). The
highest affect of drought was observed on yield rate per hectare
of bajra (73%9% less). Considering the discussions based on
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questionnaire the respondent opined qualitatively that more than
the half of the crop yields reduced during drought as compared to
a normal year. The respondent mentioned that their income from
agriculture got affected 20-70% during drought in comparison to
normal vear.

Out of three selected blocks the mocst adverse affect of
drought on agriculture was observed in Segaon block of the
district, whereas the least affect was in Barwah block.

7.2 Live Stock

The animal husbandary occupies an important place in
economy of the region. The milch animals are about 22 percent to
the total livestock population in the district. The livestock
population of the district have a negative growth rate of 2.37%
(1988-89-1989-90). Considering the area under cultivation the
proportion of milch animals in the district is low. The
proportion of milch animals in the district is 38 per 100 ha. of
cultivated land and 15 per 100 population. The proportion of
nonmilch animals are 143 per 100 ha of cultivated land and 57 per
hundred population. The forest lands provide grazing to a
sizeable percentage of livestock. The grazing pressure on the
forest has been on an increase during drought.

According to respondents of the selected sample villages,
the decrease in cattle population is mainly due to lack of
adequate feed resources and provisions for health cover. The
continuous occurrence of drought in the recent past years caused
serious lack of cattle feed materials. About 85% of selected
respondents expressed that they have serious scarcity of fodder
during drought, where as the 15% have sufficient fodder resources
te meet their vequirements during drought also.

The respondent opined that the droughts caused adverse
impacts their milch animal health and ultimately affected the
domestic mileh production by 30%-60%. Not only the quality of
grazing and supplimentary feed available from crop residues was
poor but even the total dry matter is not being met their need
during drought.

The stock watering facilities are seriously lacking in the
district., Foor grazing resocurces and lacking stock water
facilities forces the breeders to resort to distant places during
drought.

7.3 Forest and Wildlife

Since no quantitative information was available in
connection to -impact of drought on forest and wildlife, the
qualitative assessment of drought impacts on forest and wild life
is made based on the oral discussion with the local officials and
knowledgeable villagers.

As an impact of drought the severe moisture stress caused
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the drying up of new brushes and timbers. As the forest is an
addition source of earnings of SC & ST Communities, they cut the
green timber and fire wood from the forest and sell them in the
market . During drought the theft of timber and firewocod
increased and contributed towards fast destruction of forest.
They also pick leaves and fruits etc. from the forest to sell
them in the market, but during droughts the lack of leaves and

fruits affected their earnings badly. During drought, the
hunting activities of wild animals by local tribal people was
increased and thus caused fast loss of wild animals. The wild
land fire losses increased during drought. Also the fire

fighting became difficult due to lack of water in local streams,
rivers, tanks, ponds etc. for combating against the fire,

7.4 Industries

There 1is no any water-borne large indusries 1in the

district. Only few medium and domest . - ater using industries are
in existance. Some of these indusiries were contacted during
sample survey and it is observed that about 60% of them were
more or less unaffected due to drought, A substantial or
critical effect was felt in production of 20% industries which
are all domestic industries and production of rest 20% was

affected to some extent specially during summer in a drought
year.The water using medium industries like tile industry,RCC
Pipe industry,cement pipe industry etc reported that their input
expenses increased by 3-4 % during drought. Few other partially
‘ater-borne like pve pipe industry experienced positive impact of
drought (income increased by 2-3 %) due to increased demand of
their product in the market.

As an impact of drought the production of cotton mills (non-
water-borne) was affected indirectly due to reduced yield of
cotton crop in the district.

The water using domestic industries (like brick kilns, soil
vessel  Kilne eto.) were greatly affected due to drought. The
production of these industries became dead stop during summer
season  of drought yvear due to drying up of local water sources,
These conditions alwe oreated the problem of employment of local
labours and ultimately forced them to midrate for some time.

7.5 Migration

There are two cases of migration of backward class peoples

in the district. As per verbal discussicon from the respondents
during t(he course of interview, one case 1is at the time of Rabi
crop harvesting (land less people) and other during summer. All
of them migrate to work as labourers eilther in adricultural or in
non-agricultural jobs due to poor vyields in their farms.
General'y the migration of the SC & ST are more duringd drought
years. This shows that their economic position has compelled
them to migrate towards adjoining districts {Indore & Khandwa)and
other wurhan areas. No particular figure can be given on this

aspect due to unavailability of concern data.
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Social and Other Economic Aspects

The low level of scocial facilities existing at_the village
of the district could be related to its economic
ardness ulso. Among the selected villages except a few most
he villages are not having any social facilities at all.
nt status of social facilities in the district is discussed
ction 3.12). During last drought year (1987-88) few soccial
ities (like drinking water scurces, health centres, tanks,
etc) have been created in some villages through Block
cpment Schemes and Drought Prone Area Programme works by
Govt. agencies/departments. As an impact of drought the

following observations have been drawn from the selected
villages

* The drinking water was seriously deficient, in few of the
selected villages of Segaon and Khargone blocks
specially during summer season of a drought year. The

drinking water scarcity was felt 10 to 40% in some
sample villages.

* Through the drought relief works, conducted during
drought ( for construction of Handpump, Tubewell, tanks,
stopdam, schools, panchayat buildings, layving roads, ‘
repairing old roads #tc.) scome social facilities  have
been created. Thus the impact of drought was positive
in develolpment of these facilities and local
employment of labours.

* Some respondent mentioned that the prices of food
commodities increased in disctrict as the consequence
of drought.

* The marriages, life cycle ceremonies, religious and
agro-postal activities {sowing, harvesting, shearing)

and festivals received less importance during drought year.

* The landless respondent (9% of total respondents) faced
a serious problem of unemployment in farming activities
during drought.

* Most of the respondents expressed that the drought
relief works implemented by Govt. departments/agencies
were proved helpful for getting food materials and
local employment.

8.0 CONCLUSTONS AND RECOMMENDATIGNS:

The drought in Khargone district affected the agriculture
and related activities greatly. The agriculturists having
complete dependent up.n lands wer- mors adversely affected than
non-agriculturists who had diversified economic base also. More
than

the half of the crop yields get reduced during drought as

2
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compared to normal year. ©Out of three selected blocks the Segaon
block was most adversely affected by drought.

The continuous occurrence of drought in the recent past
vears caused serious lack of adequate cattle feed and grazing
resources, and therefore livestock population (mainly milch
animals) have negative growth rate, The increased grazing
pressure and moisture stress caused serious destruction of new
brushes and timbers during drought. The fast losses of wild life
and increased wild land fire due to drought are becoming serious
problems in the district. Increased forest destruction
activities by SC & ST communities during drought would create an
environmental imbalance in the region in near future.

The large and medium industries located in urban areas are
not much affected due to drought, but domestic water-borne
industries Tfaced serious lack of water availability from local,
water sources. The lack of employment in farming and other local
activities during drought forced the people to migrate towards
adjoining districts {Indore and Khandwa) and other urban areas in
search of employment.

The development of social facilities like drinking water
sources {Handpump, tubewell, schocls, panchayat buildings, roads,

tanks, stopdams etc.) have been developed to a little extent in
some rural areas during drought is a good sign of development of
drought strategies,. These facilities are still inadeguate to

minimize the affect of drought in the district.

The following recommendations are made to minimize serious
drought affects in the district.

* The traditional farming practices should be changed through
demonstrations and pilot crop producing schemes, introduction of
high vyielding c¢rop varieties suitable for rain fed regions and
training of local farmers etc.

* Fast completion of on going and proposed medium/ minor
irrigation schemes will be helpful to minimize the severe drought
affects 1in the district in the near future. Therefore priority
needs to be given to complete medium and minor irrigation works
and also certain types of works like construction of approach
roads, headworks, tanks, stop dams, afforestation in the
catchment areas etc.

* Soil & water conservation activities need more attention
to reduce serious impacts of drought on farm produce and grazing
fields.

* Medium and small scale intustries are required to be
established in rural loclities to c¢reate employment opportunities
for local public and to minimize migration during drought.

* Water supply schemes of variocus types deserve to be given
high priority in the drought situations. Such schemes may
include deepening of wells, digging of wells and tubewells, and



digging of river beds etc. The hand pumps which generally
become out of order during drought need careful attention to
bring in working condition immediately.

* It may be ultimately necessary to sefeguard the livestock
population in the district by development of suitable feed and
fodder resources. Dairying may be promoted as a subsidiary
occupation to suppliment income of small and marginal farmers
and to cope with uncertainaties under drought situation.

T % It may be desirable to establish drought service centres for
livestock, which may provide watering facilities as well as may
have reserved fodder available for holding the animals for a few
days and providing such fodder during drought scarcity conditions.

* The natural range land/receeded grass land may be improved
in their nutritive values by introduction of perennial lagumes
suitable for the region.

* It may be necessary for the district to introduce
nonagriculture based income sources to a large extent.
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ANNEXTURE-YI

SOCIAL FACILITIES IN DISTRICT KHARGONE {N.P.)

S.Mo, Particulars Black - Khargone Slock - segoan Block - Barwah
of facilities YEARS YEARS YEARS

B5-8 8487 788 B9 B8+ 8487 B87-88 @2-B% B5-86 8467 9788 8589

1. Drinking water - b6 bb - - B B &S - 15 7
Supply
{total villages}
- Hand pump - 62 - - - 5 5 A - 17 15 yrij
- P.M.E.supply - 14 14 - - b 4 7 - 18 12 12
- (thers{openwel}s) - - - 3bé - - - - - - - -
" 2. Health-total Fal 3 bt 2 10 16 20 X % 2% 5 30
- #ilopathic 4 3 3 - { I i { 3 3 3 3
- Others b 2 2 t | ! i 2 2 2 2
3. Education{school}
- Prisary [t I V- T 1 1 168 72 b I 74 pat} W 38 pal
- Middle 3% M i 12 12 12 12 L3 19 ] by
- High school/Inter 8 3 1 2 2 i 2 14 13 IM 13
- Colleges 2 2 2 . - - - - 2 2 2 2
- Others 2 2 2 - - - - 1 | 1 1
- Adult edu.centre - 100 100 - 00 100 100 - - - -
4, Cossunication .
- Post oftite ] 24 % 19 19 19 19 L) 47 2 42
- Telegras 1 1 1 6 0 0 0 2 2 2 2
5. Housing ys¥d 7 7 305 3 FA 18 23 - - y.H
6. 1 of Elactricity 73,11 81.90 81.72 % 8 %2 9.l 116,30 97,52 .32 9.5
in villages
1, Flnance
- Banks 17 17 2 4 5 b ] 2 FASY S 3
- Agriculture
Soceity 16 8 10 3 h) 3 3 B 5 0B 2

8. Road/Transport
- {in ka,} 189.8 192,0 1940 2040 8.9 910 BT MO 04,2 1.8 ALY . 6.0

9. Ho.of Aly,
Station - Po- - - - - - . i i s f
10, Others
- folite
Station 2 2 2 ! { i | 3 ki 3 3
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Questionnaire

ANNEXURE IX

Information from District Head Quarter/Block(s) Khargocan

DSD=NIH
Date
1. Geographical Area: ===-—--=s=-esccccccornencssansnnoonesessen—
a. Cultivated Agri. land:=-- --=-==—-—=———mocmo oo —o e me o
b. Forest land:---+~-=~===>=m--————- - mm——r——m oo ———— -
c Pasture and Grass land: -—--—--------------eco-o-m——-e-o— o
a Waste land:-~-=-=--===-————------- - oo ———o o
2. Gross Irrigated area sourcewise
a. Total
b. Canals
C. Tanks
d. Wells/tubewells
e. Qther sources
3. No. of Teh=1l/Taluka/Blocks:
4. Mo. of Villages :
5. No. of Towns:
6. Population:
Past Survey year ( ) Current year ( )
Maie
Female
Child
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~f

Land owners

1. No. of small farmers
2. No. of marginal farmers
3. No. of large farmers
4. No. of small industries
5. No. of large industries
6. No. of domestic industries
8. No. of houselecs pegple-—-—-—-——-—--——-—-=~~~-
9. No. of labours
i. Forest and agricultural labours
ii. Mining and industrial labours
iii. Other labours
10. Literacy Ratio:
Male

Female

11.

12.

Milch animals

and Industrialists

Average House holdings.

Line stock population

Total Male Tema ] e

Non-Milch animals

Cows gullocks
She-buffaloes He-buffaloes
She-goats He goats
Sheep Horses and Ponies
Others Pigs

Camels

Others
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13. Availability of fodder:
- For rural areas:

- For Urban areas:

14. Cropping pattern and vyield

Crops 1984-85 1985-86 1986-87 1987-88 1988-89
AS v AS Y AS Y AS Y AS Y

Rice

Wheat

Gram

Linseed

Soybean

Cotton

Vegetables

Groundnut

Rarley

Jawar

Maize

Bajra

Mustard

Tuar and other pulses

Sugarcane

Others=s

Note : AZ - area sown , Y- Yield
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.

15, Per capita income and expenses:

Income Expenses
Year . Male Female Male Female
1985-86
1986-87
1987-88
1988-8%9
16 Development in social facilities

Total 1986-87 1987-88 1588-89

~School educational

Institutions, etc.
Health
Transport/road
Electrification
Drinning water supply
Others
17. Whether Govit. has provided any drought relief measures for

Khargoan district: Te/No

ves mhat are those meanures:

—h

BN

51




18.

19.

Drinking water sources and demand in the district/Block

Sources No: Remark
1. fank/stop dam etc.
2 Dpen well

3. Tube well

4 Hand pump

5. River/Nalla

& Other

Demand:

1. Human use

2. Cattle use

3. Other domestic uses

Details of arrangements made by Govt. for drinking water

during drought vears and expenditure there of.

O. Item No. approx. Expenses Remarik

Qty.%

N N

[N ¥ R Y

Tank/stop dam etc.
Tube well

Open Well

Hand pump
River/Nalla supply
Supply by road

Other
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20.

22.

23.

Information regarding any obthor ctudiez on drought

the district.

1. Towpic

2. Name of the <tbudy agency

3. findings

4., Suggeztiong/recommendatians

Details of the Govt. administrative structure for

action against drought

Labour movement in search of employment

Male Female

Total Rural Urban Total Rural

During normal year

During drought year

Import and export of foodgrains:
Item Quantity

During normal year:
i.

ii.

iii.

iv.

During drought year:
i.

ii.

iii.

iv.

53
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24. OCpportunities of employment <tarlted by Guvb. Looal bodic o o
big employers:
S.No. employment year, Gevt. Local-bodiesz, ©ly Ly
sector CHio Lo et RIS RNT
1. Civil/admn. 8&-87
87-83
8&-B%Y
2. Educational/ Be- 87
research 37-88
88-8%9
3. Industrial/ 86-87
Mihe 87-88
88-87
4. Business 86-87
£7-88
a88-89
5. Other sector 8e¢-87
87-88
88-89

25. Water level in various reservolrs of the district:

S1.No. Name of reserwvoir 1986-87 1987-28 1738-37 Remark
max. min. max. min. max. min.

R e N RS MR MR AL Ge e b e e e e e e e mm e e em b R e s ma o we e ¢ R M o o e e & o e = —
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INFORMATION FROM AGRICULTURISTS

Tehsil/Block/Taluka

Village /Town

1. Name of the Farmer
2. a. 8ize of holing
b. Category small/marginal/larger/other
3. Occupation
a. Maln occupation
b. Secondary occupation
i. Agricultural farming
ii. aAgricultural labour
iii. Trade and business
iv. Artisan
V. Datry
vi Industrial/Mine labour
vii. Other

25

DSD-NIH
DATE:



Composition of the family

Name of the Relationship with Age

members head of the

family

Sex Edn. Occupa-

tion, if any

L S R N

wn

SR ¥t R 7

LL.aind owned

Total land ( ha/acre):
Cultivated land (ha/acre).:
Irrigated

Unirrigated

Uncultivated land (ha/acre):
Grass land ( ha/acre)
Pasture land ( ha/acte)

Usar/Waste land ( ha/ac. e

Revanue forest pvt T.owd { ba/acrod:
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=]

<l

10.
11.

13.
14,

mevenus f.oceot gt bt (ol

Athet l.and { haacre):

Irvigation facilitic-

cource of irrigation area irrigated

1.-Can31 (ha/acre):

C. Lift irrigation
Open well
Tubewell

River/Halla

[&]

Other

How many irrigation you provide for different crops.

o o . mt bt e e e e em mm e e im e ea Tm m e e M AR e A e W e A W A M MR G TR TE My = e s ok i MR m R e AR e e e o m m e e

No. Crop Normal year Drought Normal year

before drought after drought

Wheat

Barley

GRam

Musfard

Linseed

Tuar and pulses
Cotton
Sugarcaneh

Ground nut

Othears
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3.

Whether your well(s) /tubewell(s)/river yielded sufficient

water for required irrigation

a. During normal year -—------- oo

b. - During drought yexr ~-----—-w-uooooo. o

If deficient then by what percent

Details of crops grown:

51 .No. Year crop Area Fertilize:

—h e e = .

Trrg.

yes/no

JEE R U

Yie-

1d

flam

ark

2.

1285 -36 Rice
Soybean
Wheat
Gram
Mucstard
Linseed
Jawar
Maize
Barley
Bajra
Tuar/other
pulses
cotton
sugarcane
groundnut
others

1986-87 Rice
Soybean
Wheat
Gram
Mustard
Linseed
Jawar

38



3.

4

1987-88

1588-89 .

Maize
barley
Bajra

Tuar other
pulses
cotton
sugarcane
groundnut
others

Rice
Wheat
Gram
Soybean
Mustard
Linseed
Jawar
Maize
barley
Bajra
Tuar and
other pulses
cotton
Tugarcane
agroundnut
cthers

Rice
Soybean
Gram

What
Mustard.
Linseed
Jawar
Maize
barley
Bajra
Tuar & other
pulses
cotton
sugarcane
agroundnut
ofhers
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8. Line stock

S1.No. Year Particular Total Purchase House Remark .
numbers breed

1. 1985-846 Bullocks
Cows
He Buffalo
She buffalo
Goats
Sheep pigs
Camais
Horse &

ponies

Other

2. 175 37 Bullocks
Cows
He buffalo
She buffal:
Goats
Sheep
Pigs
Camels
Horses &
ponies
other

3. 1987-88 Bullocks
Cows
He buffalo
Goats
Sheep
Pigs
Camels
Horses &
poniaes
othar

4. 1988-89 Bullocks
Cows
He buffalo
She puffalo
Goats
Sheep

60



Pigs
Camels
Hourses &
ponies
other

11. (A) Details of Drinking Water Availability and conzumpliun

normal Urought Year

(B) Sources of drinking water

12. Fodder Need Y= yes
N= no
Normal year Drought year
1. Whether fodder producticon in

your own farm is /was sufficient

for cattle feed consumption

M

If it surplus from your use
3. Do you purchase it from

market or other farmers

4. Cattle rate of feeding

61



13. Income & Expenditures

T e e e s e R L TR WS Ee G e e e e W E R R R S R MM M e M e R R R SR MR R ML 4R M He e R M ER N RS R MR N N MR MR AR W W e e s

Income Expenditure
Normal Drought Normal Drought

M A L - e e e e e e e o W e M R R R R MR MR N A MR de R L e ek S T mw M W R SR R W W e W e e e W W W W MR A W - o — = — =

1. From farm production
2 Secondary sources
3. Cattle
4 Others

T e i e e e e e e e i mm Tn Em e AL M L A R AR Bu M M e dm e e e T T R T e R W R e EE W M R e e e W mm e = o

14. What is/was the supplementary sources of.your income
| Normal yéar Drought vyear
1. Part time
ii.Part time business

iii.0Other

14, How have you compensated your income from cther sources
during drought year

1.

(]

15. Any other remark

1

&)
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INFORMATION FROM INDUSTRIALISTS

Block:.

Village:

Name of the industrialist:

Occupation:

a. Main Occupation
b. Secondary Occupation
c Category:

Products name

a. Main Products:
b. By Products:
c. Any other products:

Capacity of production:

Name
a. Main Products:
b. By products:

c.0Other products:

63

DSD=NIH
DATE:

Small/medium/large/octher

waterborne/partially waterborne/

non-waterborne/other

Quantity Cost



6.  Raw material ( Inputs) to your industry

Sl. XNeo. ;Name of input Source Rate of input Cost

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = —— = e W W e Em A e Am e A o

(6.0)

e e o e TR - e R A S Ee e A M e SN R R e A e N e e MR T W W AR Am M M A AR SR A AR AR A R S e e P e e S N e e e

7. What are the water sources utilized for your industry
1.
2.

8. Are you getting sufficient gquantity of water from the above
sources to meet your requirements:
a. During normal year
b. During drought year
If no then how much quantity is deficit and how do you manage
it.
c. During normal year:

4. During drzugzht year:
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9 In case of deficit water, how Your income and expenses gets

affected
+ increase
- decrease
o-unaffected
Year Expenses(%) Income (%} Remark
1. Normal year

2. Drought year

10. What are the positions of market demands of your product

Year Main products By products Other Remark
d(+,-,0 %) (+,-,0 %) products
(+,-,0 %)
1. Normal year
2. Drought year

12. Have yocu taken any loans from Govt/bank to tackle the

problem of drought/nondrought in this region --- yes/no

If yves, then, please tell
Year type of loan amount purpose return remark

payment
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13.

14,

15.

18.

Are you having any problems regarding repayment of

lecans - yes/no

If yes, please-specify the preoblem, whether it is due to

drought or due to some other reason.

In your opinion what would you need +to tackle the problems
of droughts

1.

2.

3.

What type of industries may'be successful in this region (in

case there is always a shortage of water)

Any other remark.
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INFORMATION FrOM SERVICE PEOPLE

DSD=-NIH
DATE:
Block/ Tehsil:
Village/Town:
1. Name of Employee
2. Occupation
{ Govt/SEmi Govi/Private/Autonomous/other)
3. Family Composition
S1.No. Relation of the No aGe Occupation Remark

members with
head of the
family
1. Mother
Father
Wife

2

3

4. Daughter{s)
5 Son(s)

6

Other

e S VR W MR A e W R e b e i i B n h ctm e mpy Ump @ oy T e AR M N A N MM M e M Yo W M ME EC e EE WS AR Ee TR M owe wh wR M am o
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(&) ]

much

Have you faced any problem due to drought in the region
If yes what problems you faced

I.

2.

3.

Whether you got sufficient water for drinking and other
domestic uses
a. During normal year —--------ccocccmuccuna-yas/no

L. During drought year ~=---rr-cmcmmee - yes/no

In case of no, please tell, how much water you got and
was deficit
C During normal year Available Deficit

d. During drought year

In case of deficit water supply, how did you manage with

this condition

68
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