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Abstract
The requirement of water is essential for
inhabitant and for a wide range of economic
cvfl?nfonnal sector activities. India accounts for
::out 17.5 % of the world’s population and roughly
4% of the total available fresh water resources.
with increasing population and growing demand
from industrial and agricultural sectors the water
consumption is set to jump up tremendously in
the near future. Present study attempts to highlight
the requirement of water resources in the Indapur
tahsil Pune district of Maharashtra.

The proportion of water requirement is
in three different activities i.e. domestic purpose,
agriculture purpose and industrial purpose in
Indapur tahsil are also discussed in the paper. The
water requirement statistics has also been worked
out through secondary data and personal
interviews conducted during the field visits. For
this purpose a questionnaire was framed.
Questions are related to domestic, agriculture,
livestock and industrial water requirement has also
been incorporated accordingly. These data base
converted to Microsoft access format to suit to
the link up for processing through Arc View 9.3,
Surfer version 10, Global Mapper version 11. The
outcomes of these studies are briefly presented
in the paper. It has been observed that the

———

requirements of water resources are not uniform
over the study area, The total water requirement

for domestic, agricultural and Industrial purpose
claims to 601.38MCM.

Key words: domestic, agriculture, industrial,
requirement of water,

Introduction

A given water requirement is the amount
of water which is necessary for the undisturbed
course of any natural or technological process. It
includes water consumption (consumed flow), i.
e. the difference between water withdrawal and
the net return flow that consists of consumptive
use and losses. The water loss represents that
part of the water requirement, water consumption,
water withdrawal or water resource which returns
into the hydrologic cycle in the form of seepage,
leakage, percolation, evaporation etc. losses may
be either ways. Water requirements and water
consumption in the course of agricultural and
industrial processes may be distinguished as

(a) Minimum,
(b) Optimum,
(c) Non-Economic,

Minimum water requirement or minimum water
consumption during a specific production process
can be achieved under special conditions, e.g. in
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laboratories. The water saving technology which
achieves the minimum water requirements may
differ from the technology which achieves the
minimum consumption of water, and both can be
unsuitable from the point of view of the total
production cost. An optimum water requirement
and optimum water consumption are attained when
industrial processes may be distinguished as the
product of desired quality is produced under the
conditions of minimum total social effort, i.e. from
the point of view of the national economy, by
applying an optimum technology. The non-
economic water requirements and water
consumption exceed this optimum value. Low
losses and optimum water consumption are
indispensable preconditions for any efficient
industrial technology. Low water requirements
depend primarily on the degree of recirculation. An
efficient water resources management policy is
based on a decrease in water consumption and an
improvement in the waste water quality. The
requirement of society largely depends on its size,
the spectrum of activities the society is engaged in
and also the lifestyle of the individuals. It may
generally be said that greater the concentration of
population the more need for the resources. The
amount of water required by a group of persons
does not depend on only the size of the group but
also the need arising out of concentration such as
maintenance of hygienic conditions. Hence, the
water requirement of rural areas and urban areas
differ significantly. UNESCO estimates that the
world demand for water will double between 1964
and 1984, but the natural supply will remain same
(Batisse, 1964). By the large, water requirements
are grouped as domestic requirements, agricultural
requirements and industrial requirements.

Objectives
L. To understand, identify and to compute
present domestic water requirement.

-—--_._____.ﬁ_&\h‘]g(,
2. To understand, identify ang 0% i
present agricultural and livestq Mpufg

: k wag,
requirement, Ater

3. To understand, identify ang y, com

present industrial water requiremen; oy,

4. To make favourable suggestions to utjl;

; [
appropriate water resources. &
Study area

Indapur tahsil is one of the tehsils in e
Pune district consisting of 142 villages along with
one urban centre in the study area, There are eight
revenue circles in the tahsil. The area extengs from
17°53742"to 18° 19” 58" North latitudes and 740 30’
16"t0 75°09°39" East longitudes (Fig, 1), Thearea
drained by the river Bhima on north and east both
sides. Nira River flows south of Indapur tahsil. Totg]
geographical area of the tahsil is 1575.38km? (Cengys
2011), omafwhjchNirarivercatcfunentaxmommﬁm
about 586.8 km?and Bhima river catchment coversan
area about 902 43kny’. Nira River joins the Bhima River
at famous tourist place i.e. Narsinhapur village, The
slope of a region is towards east. There are three soil
types, observed namely, coarse shallow, medium black
and deep black soils occupying 30, 40 and 30
percentage area respectively,

Location Map of The Study Area

Fig. 1 Location map
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Water requirement

The total quantity

of water required for
ach village was quantifie

d. The amount of water
required for a village is the sum of different water

uses like domestic water requirements, Livestock

water consumption, cultivation and industrial
sectors, The water requirement js primarily
dependent on the water use of 3 village domestic,
livestock and cultivation, The proportion of water
requirement in three different activities in the study
area is given in the following table no 1 and Fig. 2.

Table 1 Proportion of water requirement in Indapur tahsil

S Water requirement type R?ﬂ':;g::m In %
“'E]E_ Domestic requirement 11.00 1.83
2 | Agricultural requirement |  580.36 96.50
— 3 | Industrial requirement 10.02 1.67

Total 601.38 100.00

District Socio Economic Report 2012, Census 2011 and data analysis.
Source:

—

1.67% 1.83%

& Domestic requirement
i Agricultural requirement
® Industrial requirement

Fig. 2 Proportion of water requirement in the study area
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Itis clear from the above table and figure
that the total water requirement for agricultural
claims to 580.36 MCM (96.50%). it is a large
proportion. In the industrial sector 10.02 MCM
(1.67%) required water, it is considerably low and
only 11 MCM (1.83%) water required for domestic
purposes. Thus agricultural water required to the

only major water consumption sector in the study
area.

Domestic requirement

The amount and quality of water used in
human settlements influenced the social
development of the society concerned and affects
the biological development of the individual
human beings. The quality and quantity of
drinking water supplied to organisms has a direct
effect on health. Water demand in households,
workshops and public services has different
quality requirements for drinking, cooking and
other domestic uses for washing, showering,
bathing, dish washing, laundry, house cleaning,
car washing, yard and park watering, street
cleaning, sewer flushing, toilet rinsing, fire
extinguishing, heating and air conditioning.

= -

—

The requirement for drinkine .
domestic water depends on physicz]
level of socio-economic developmen;.
World Health Organization (WHO) has
that about 200 litres per capita per day (]
is required for these purposes. It is eg;
200 Iped would be sufficient for one
day living in towns and only 70 |
villages without flush latrines. The quantity of
water required for each village per day. g,
domestic per annum was estimated as follows.

£ angd
as wg]] a3
Howeye,
eStimare
Ped) waey
imated thy
person

ped li\ing in

Quantity of water required per day, QH1= Tou)
population of the village * 70 liter/day

Quantity of water required per annum for each
village, QH=365 * QH1

Taking this average requirement of Water
for domestic purposes, it has been estimated on
the basis of rural and urban population of 2011_;
is shown in fig no. 3. Total population of the study
area is 3, 83,183 persons out of them total nxra.l
population is 3, 57,668 and urban population is
25515. Thus, a total requirement of rural people
per annum arrives at 9.14 MCM and for urban
people, it is 1.86 MCM and thus total 1] MCM
water requirements for domestic use in the study
area has been estimated.

ey

]

Ll

Annual Spatial Variation in Domestic Water —l
Requirement (Village Wise - Indapur Tahsil)

bw s

Worler i MCM
B cenn v
(TR T
T eoir-aee
B oxvo-aar
| BT
BT s e

- .-I L Ty

Source: Author Fig. 3
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T IN THE INDAPUR TAHSIL DISTRICT PUNE MAHARASHTR
) | A

ichisthe size of the rural and urban
W ;al necessity ranges from 0.007
pop? i lz‘l;atgaon yillageto 0.42MCM in Kalamb
n rudy area. It is simply a reflection of

s ople Jiving in these villages. The
e “umfpanch ayat Sam iti 2010 mentions that the
t0 (er requirement for rural population
pe;capuad“':o Ipcd. This is on the basis of
is arﬂut‘i‘On (hatthe rural water requirement is one

iird of the urban requirements.

e

0
per of PC

,agriculiural requirement

Agricultural water requirements a.re
sently satisfied by a combination of on-site
ernal supplies. The regulating function of
as to be achieved by an external water
supply for regulating the sm.l moisture by means
of irrigation and drainage, livestock and polfltry
breeding, fish and water poultry'breedmg,
processing, boiling, cooling, heating, waste
disposal, public uses in agricultural settlements.

and ext
water I

with the modernization of agriculture,
imigation has become imperative. In fact the green
revolution has started in areas where reliable
sources of irrigation water existed. Total net sown
reainthetahsil is 114092 hectors in the year 2012
and more than 83067 hectors (52.72 %) area under
irrigation of the total study area. The irrigation
department of Maharashtra has taken the data for
estimation of water requirement for irrigation in
this area, It is proposed to estimate for only half
of the net sown area in the first instance. Water
requirement for irrigation depends on several
factors such as the characteristics of soil, season
of cultivation, nature of crops and method of
cropping. Agricultural water use of a village was
estimated based on the quantity of water required
for cultivation of different crops in a village during

183

ZLor;i)[:1|1i Iseas;m& The major Crops cultivated
ng Kharif (June (o October 1
(Nmfembcr t0 March) and thejr irrilrai:?;:] :rl;:
relqmremcnts wereused in the estimation of village
wise agricultural water requirements, In this majﬁr
Crops assumed in agriculture water use estimation
were Cereals, Pulses, Oil seeds, vegetables, Fruit’s
Sugarcane, cotton, Fodder, Spice, Medicinal and'
Non.-eatable. The total irrigation water
requirements of different crops per ha in kharif
and rabbi season are shown in Fig 4.

Quantity of water requirement for
cultivation during Kharif and Rabbi season (QK)
= Cereals water demand + Pulses water demand +
Oil seeds water demand + vegetables water
demand + Fruit’s water demand + Sugarcane
water demand + cotton water demand + Fodder
water demand + Spice water demand + Medicinal
water demand + Non-eatable water demand

QK =No of Acers * 450/100000 + No of
Acers * 500/100000 + No of Acers * 506/100000 +
No of Acers * 450/100000 + No of Acers * 600/
100000 + No of Acers * 1200/100000 + No of Acers
* 500/100000 + No of Acers * 225/100000 + No of
Acers * 625/100000 + No of Acers * 625/100000 +
No of Acers * 500/100000

Similarly, Rabbi Season agriculture water
requirement was estimated based on the standard
water consumption values.

Quantity of water requirement for
cultivation during Rabbi season (QR) = water
demand for cereals + Pulses water demand + water
demand for oil seeds + water demand for
vegetables + water demand for fruit’s + water
demand for sugarcane + water demand for cotton
+ water demand for fodder + water demand for
spice + water demand for medicinal + water
demand for non-eatable cultivation.
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More than 74% population in the study area is directly or indirectly connected (o agrigynge,
activity. The major crops of the study area are millets, wheat, maize, sugarcane and focdder et Ty,
impact of irrigated agriculture on water resources is significant since it uses 96 S0, OF the 80te) wygen
resources in the study area. There are 68.22% arca under cereals and requires about 60 g9, s St
resources whereas around 7.83% area is under sugarcane and 18.64% water required for this crop g
1% area under cotton, spices, medicinal and non-catable crop and less than 176 water requied s ey e
and medicinal crop,

Table 2 and Fig. $a Shows area under crop and Fig. 8b shows water requirement
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w-gsmck Water Requilrement
Livestock are an inte gral part of farming
area. Hence, it is essential to have an
fwater required for provision of water
for jivestock rearing. Water requirement for
jivestock refers to the quantity of water required
for drinking and water in feed to support livestock
uction (M. Blummel et al. 2009). The water
required for livestock rearing depends on the
qumber of animals and consumptive use per head
(U.A.Amarsinghe et al. 2004). The total livestock
water required for a village was assumed as the
sum of water required for domestic animals like
cattle, buffaloes, sheep and Goat. Approximate
water required considered for different animals
2 recommended in Frasier and Hyers (1983) in
litres per day (Ipd) are shown in fig. 6. It is
presumed that, on an average 85 to 10 litre of

water required for one animal per day.

in this
Hﬁmaﬁﬂl‘lﬂ

-
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Source: Author Fig. 6

Quantity of water requirement for
livestock consumption per day, QL1 = No. Of
Cattle * 85 + No. of Buffaloes * 85 + No. of Goats

* 10 + No. of Sheep * 10

Quantity of water requirement for livestock
consumption per annum, QL =365 * QL1

Total animal population was 259980
(Census 2012) in the year. Thus, total requirement
of water for animal rearing arrives at 5118659625
litres (5.12 MCM) water required per annum are
shown in fig no. 6. Agricultural water requirement
is 575.24MCM and animal water requirement is
5.12 MCM totally 580.36 MCM (Fig. 7) water
required for agriculture purposes in the study area.
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Source: Author  Fig. 7

pebien p g (e G e pa
Modem Thamizh Research (A Quarterly Infematonal

BB\ snanein(® Syledpp) 23-24 bt 2021 - Apdp (ISSN: 23219840
Multlateral Thamizh Joumal) 23-24 December, 2021 - Special Issue (ISSN ; 2321-984X)

Third Intemational Mut-Disciplinary Conference On *Emerging Trends In Humanities, Commerce, Management, Science and
Technology 2021, (IMCET — 2021)° Organized by: Rayat Shiksan Sanstha's Balwant College, Vita, Maharashira



https://v3.camscanner.com/user/download

- ¥4
sl EN AN kbRl A YN oRER WAL

E,a_
Dol entren) tyygust Vewd ol
Ikl sapyey i cabi b industrial wakst sl wind bispusal rsdomn | 0
- § - 3 fevis s witl R '
Bex Bumaap 81 e sl a measuiing sad L oatiniling Jde iahianatai Lo (T WY ”
wosie the withdrgwsl and Bvalingdd o waidt, i Jistiibaation sted vibdlation 4 wei) SN o
d 5 o i - artge o pealbigted w e - "
wystrment and revss ling, shadge Snpamal and the haiitilers dischatge of pollatad w4, g
" - . 14 . % X " YA
v gsEses, S osgph of waa b taken el ul betode extablishing the tadusirial pia, bt ¢

andusirad st Sxn 7€ Aot hamprad by the scarcdy of water Wit s e several prosyis %
e estamanoe of indaiial feguatsent of watel 1aat, disteabituen ol indastiie s by nasyg ‘¥
pheseavess Sevvmdly, rquirements vany with tire and nature of manufachuring Theretors 1oy,
ot endiorial amis camae D goacralised and estimated. There are 4 Jugar factonies, 1 pager 1oy
agpers =l 1 Dagy sadustn and other wmall scale industries are dovated in the sady aoey gy
prosest shoed T8 02 MOM of water 1 required by indudtries located within ths area, et of 11, f
ety rogueTenent 1w on high amount §.¢. 8.6 MOM (Science and Technology Park, Univeras, o, rg a
£ = 58 KT of the sonal industrizl water requirements (Table 3 and Fig. ¥)

L

Thus. the amoant of watet use and requirement by different sectors i e domestic, agpie i
ad mdesirial @ o observed that agncultural component in the study area requires a high s o
wEry

Table 3 and Fig. 8 Shows mdmlnal water n:qmrcmcnh

_' 3  Vem 1 i
;. Crushing |,. .. . Tetal wtly L %\am
1 k :_ Name of industry apu:it}'inm"" muf.c utilization i' yi [
i N i MT h‘ﬂﬂ(ml lfﬂ" i ‘ a .
| : S - W
; I - w' > Se Iﬂ\llﬂf. T g
e mnm.m:m . 28710 | B603418 ¥ L0l | oataw
; el T S S
2 W“"““ 5“““'5‘”"" 350 | 1028 | 106878 | 01er | ar |
Nora-Bhams Sahlan Sskher ' 5 RGN RN
3 vopr 300 | 125 | 19687s Lot | qe
; K ogi § Patil P '; 1
b W”“’*""‘f £000 0000 | 450000 |04% |44
e e povma e e
£ 3 i Kk _ 3_500_ 13128 . 1%:75 ii’l'i"’ -.: } %!
e, Somswlagperylndusry | SO0 | 2000 13000 | oond | Mi :
b Sl ey 1 . ] 6000 | 219%0 | 0330 1 218 |
bt OSemdwmer T 141096 T %m0 |"01% 1 130
Ttﬂﬂ L 18000 Hﬁ'ii wum 1 iﬁﬂfv‘ tmm :

Source Socio-f conomic feport of Pune district 2012, 3013 and sugat factony reports

R S — B g Juf armetns ) £3 64 g B2 S R
Yarter, Tranan Sanard 3 Cputery verdors Wikies Mo Jowva T Umaete B0 tpeas tewe SSSR J00 BME
Mme#M?ﬂammmmu

e Socrckig FIO SRT - RROT Cepant MMM!WM e

e ATl e Al e s e A i e s v 8 R »_n.f: AR

CamScanner


https://v3.camscanner.com/user/download

137

////’ requirement
pig Bt e
C onclusions
[t has been one of the cha]le.nging

dies for quantifying the climate c.hange lmp.act
= ¢ in the water balance simulation modelling
:;:foadl has been used to maintain the dynamics
of hydrology and thereby make afsessmenrts of
wlnerability which are more authentic and reliable.
The average annual volume of rainfall is 1052.46
MCM.. The total water requirement for agricu Itural
claims t0 580.36 MCM (96.50%), it is a large
proportion. [n the industrial sector 10.02 MCM
(1.67%) required water, it is considerably low and
only 11 MCM (1.83%) water required for domestic
puUrposes. In an attempt to find out the present
villages which are dependent on water supply
through ‘water tankers for domestic purpose
especially in summer months. Thus agricultural
water required to the only major water
consumption sector in the study area. Central part
of the tahsil almost remains same as showing the
acute shortage of water, where as marginal areas
have more or less fluctuating little bit.

The strategies may range from change in
land use, cropping pattern to water conservation
etc. and need rigorous integrated analysis before
paving way into policy decisions. The research
works done on water requirement of the study
area. Some of the affects of climate change on

water resources. Agriculture cannot sustain
without adequate water available for its
consumption. With increasing population and
demands from various sectors including industry
and agriculture the consumption of water is going
to jump up in the coming decades. ¥ =
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