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ABSTRACT

Water is an essential natural resource for susigilifie and environment. The available water resesirare under
pressure due to increasing demands and the timet iflar when water, which we have always thougHhtdmavailable in
abundance and free gift of nature, will becomeac® commodity. Conservation and preservation dém@sources is
urgently required to be done. In many part of Ineater supply to communities evidently provideshartfall in demand.
Rainwater harvesting systems can provide water aear the point where water is needed or used.sybems can be
both owner and utility operated and managed. Raemeollected using existing structures (i.e., top$, parking lots,
playgrounds, parks, ponds, flood plains, etc.),faasnegative environmental impacts compared terotichnologies for
water resources development. Rainwater is relatigkdan and the quality is usually acceptable fanynpurposes with
little or even no treatment. The physical and clamiproperties of rainwater are usually superiorsturces of
groundwater that may have been subjected to con#dion. The present study was intends to measwerdbftop
rainwater harvesting potential using GIS technidquee GIS analysis employed in this study was egeot a systematic
evaluation of roof rainwater harvesting in the st#dd Nidhal village in Man tehsil of Satara distrié/ith the application
of GIS it was possible to estimate the total amamfrwater harvestable at the household level. teis/ tedious work to
assess the catchments available for roof top raemarvesting, here the roof surfaces are thehoaaots and with
respect to that GIS technique is employed to cateuthe area of various types of roofs in the stadsa for the

measurement of its potential and planning for fleaainder study.
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INTRODUCTION

Rainwater harvesting from rooftops of houses usdaktan ancient practice in arid zone. It is a wmle practice
in the rural areas especially where the rainfalésy scanty and the stress on groundwater has ineemasing and
recharges area has been decreasing continuousdyWRder harvesting was practiced, as a mattereoéssity, mostly in
the low rainfall areas of the country, having anmaanfall less than 500 mm per year. The rainwdlext falls on the
surface / rooftop is channelized to bore wellsits pr new / old abandoned well through small dieneipes to recharge

the underground water, which can be harvestedetextent of 55000 litres per 100 sg.m areas per(fdhavle, 1998).

It has been observed that modern constructed hdnegksn rural and urban areas no provision fordbkection
and storage of roof water has been made. The iserpapulation growth and inefficient system of ritisition of

Municipal Corporation and Grampanchyat water suppyve led to seasonal scarcity of domestic wat@plguin
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practically all the rural and urban agglomeratesaditionally, the rainwater collected from roofs svalways stored i
sump. In modern days, the roof water is storedsnrap or recharged into the local aquifer. Thislkirfi practice directh
used for echarging the local aquifer has been becoming pofdth in urban and rural are Rrainwater harvesting is the
best way for mitigating the water scarcity in s-arid areas where annual rainfall is hardly 3006 Bxm (Reddy, 199¢
The selected study area is Nidkilage in Khatav taluka of Satara district falls in seanid zone of western Maharasht
where rooftop rainwater harvesting is an economarad ec-friendly method of water conservation and rechay:

groundwater.

The present paper usasGIS approach to assess total area of catchmeailatde for rain water harvesting
Nidhal village area of Khatav Taluka in Satarariistand calculate the amount of water which ccuddreally harveste

or used for replenishing groundwater rese.
THE STUDY REGION

The selected area fall in Nidhal village Khatav Taluka in Satara distridbcated at a distance of about 27
west from Vaduj. The total area of the village #ectares (ha) out of which, about 5Eare in the form of hill slopes

surrounding the village.

Figure 1: Downloaded Image from Googl¢Earth: Nidhal Village in Khatav Tahsil

This area falls in the rain shadow zone of wes@hats receiving an average rainfall of 500 mm. idhillage
has beemxperiencing severe drought once in ten years. AB50 houses are located at the gaonthan (settt@euera of
village. The population of village is 1054 persomsy (2007)

OBJECTIVES
¢ To develop a geospatial database of the rainwateekting poteral for the study are

e To assess the total volume of water collected tgjinaain water harvesting technologies with respediifferent
types of catchments that is roof tops, roads amsh gpace
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DATABASE AND METHODOLOGY

The database and methodology have based on tlewefiliterature ofSatya Raj(2011). This is a Geographic
Information System (GIS) based method further tegn®tion of annual rainwater harvesting potentiithe Nidhal
village some selected area of Khatav Taluka inr@adistrict. Google satellite images were downlahtte the purpose
and geo-referenced with the help of Arc GIS 9.2e Hifferent types of catchments included rooftapsds and open
spaces. Arc GIS 9.2 was also used to digitisehallifferent catchments their respective topologg wreated. Finally, the

area of catchments was calculated to find the tatalvater harvesting potential of the study area.

The selected areas of Google earth images wereefucombined and georeferenced in Arc GIS 9.2 oBssi
Then the geo referenced images were digitised @6 9.2 and different entities were captured fikeftops, roads and
streets and open spaces. The rooftops were capagegublygons. Nidhal Village consists of few subdiities like
Durgamatachowk, Hanuman Mandir and Grampanchyateh®he village of Nidhal is a bit unplanned and badt up
structures and roads which are not very much deifal rainwater harvesting. So only proper rooftegere digitised and
the dilapidated and uneven ones were ignored. tha&liwe have some of the housing plots in conynuiithout any
spaces between them. So, in such cases roof oéseuere captured in the form of one big polygonsegiimg of all the
connected houses. The roads were captured as dectladr open spaces or parks were again capturpdlggons. After
digitisation, the map was further cleaned and #spective topology was created with the help ofesaaftware. Then the
area of all the catchments were calculated thusgithe total rainwater harvesting area availahl¢hie Nidhal village

locality. The information was useful in calculatitige annual rainwater harvesting potential of tleaa

The Nidhal village comprising of 60 households @2& persons have been selected for comprehensimobf
top rainwater harvesting potential where the averagnfall is hardly 500 mm (0.5m). Water demandiies 60 liters per

person per day.
RESULTS AND DISCUSSIONS

The area of the catchments was already calculatdd the help of Arc GIS software. Based on the vasi
factors, the annual rainwater harvesting potefi8&HP) of the study region is estimated by using fillowing formula
given by Pecey, Amold and Cullis, Adrian (1989):

| Area of Catchments in sq.m x Rainfall in Metres x Rinoff Coefficient |

Runoff Coefficient

Runoff coefficient is the factor, which accounts the fact that not all the rain falling on catchthénave
collected, some amount of rainfall lost from thécbanent by evaporation and some amount has retéipadrface itself.

Accordingly, Table 1 shows the runoff coefficieat ¥arious surfaces of rooftops.
* Annual Rainwater Harvesting Potential from Rooftops
o Concrete rooftop =4240.67 x 0.5 x 0.6 = 1272.20

o Corrugated Iron Sheets  =3987.94 x 0.5x 0.7 = 95178
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o0 Brick Pavement =1385x0.5x0.5 = 346.25

| Total Potential from Rooftop = 3014.23 cubic mefB@44230 litres)

So the total rainwater that would be collected frowftops was calculated to B81423(iters.

* Annual Rainwater Harvesting Potential from Roads Cachments

| 6754.76 x0.4 x 0.5 = 1350.95 cu.m. (1350950 litres) |

The roads between the houses as well as main inaN&lhal area is made up of concrete. So the fffin-o
coefficients of roads were also taken as 0.4. &otahal rainwater that could the collected fromd®avere found to be
1350950itres.

« Annual Rainwater Harvesting Potential from Open Spaes Catchments

| 10231.25 x 0.3 x 0.5 = 1534.68 cu.m. (1534680d)tre |

The average run-off coefficients of open spaceswaken as 0.3. So the total rainwater that coelddilected
from open spaces was found to be 1534680 litres.

e Grand Total of Annual Rainwater Harvesting Potentid is all the source catchments were found to be:

| 3014230 +1350950 + 1534680 = 5899860 litres

Annual per person water available = 5899860/ g&rsons

=13882.02litres

Per person per day water available = 13882.62/days
=38.03litres

Daily water availability in only dry days = 13882/ 243 days

(8 months or 243 days) 57.12litres

CONCLUSIONS

It is scientifically proved that through rooftopimvater harvesting method water scarcity can beimibed to
certain extent and water collected can be usedrioking and domestic purpose. With this is carnrtferred that Nidhal
village has huge potential and can make above B8e33(63.38%) water available per person per ttagughout the
year. It could be more than 57.12 litres per daypmson if computed only for 245 dry days. In thigy above 95.2 %

requirement can be met as the entire village cdaat®899860 liters of water per annum.
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Rooftop Catchment of Nidhal Village
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Road Catchment of Nidhal Village
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Open Space Catchment of Nidhal Village
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