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Abstract-Integrated watershed development requires a host of inter-related information to be generated and studied in
relation to each other. Remote Sensing techniques provide valuable and up to date spatial information on natural
resources and physical terrain parameters. Geographical Information System (GIS) with its capability of integration and
analysis of spatial, multi-layered information obtained in a wide verity of formats both from remote sensing and other
conventional sources has proved to be an effective tool for Watershed development. In this paper, an approach using
Remote Sensing and GIS has been applied to identify the natural resources problem and to generate local specific
Chhokranala micro watershed development plans in Raipur District, Chhattisgarh. Study of multi satellite data has
revealed that the main land use/land cover in the area is rained agriculture, wasteland with/without scrubs in the plains
and undulating land.
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I. INTRODUCTION
Today the world is facing the biggest crisis of water and the water level of Raipur is also depleting day by day.
The availability of both surface and ground water resources are not sufficient to meet the water requirements for
all purpose. Development of land and water resources is an essential element for sustenance of humans.
Watershed is a natural hydrological unit, topographically delineated area drained by a stream system, from
which runoff resulting from precipitation flow pasts from a point into single stream [13]. A watershed is the area
of land where all of the water that falls in it and drains off of it goes to a common outlet. Watersheds can be as
small as a footprint or as large as to encompass all the land that drains water into rivers. A watershed is an area
of land that drains all the streams and to a common outlet such as the outflow of a reservoir, mouth of a bay, or
any point along a stream channel [3], [4], [5]. The Chhokranala Watershed has been selected for the study which
is located between 81°42’ to 81°45’E longitude and 21°13’ to 21°23’N latitude. In addition to this there is the
problem of the most of the rivers and tributaries which gets dried by mid winter season and the rural as well as
urban areas are subjected to severe water crisis during the summer season. Major part of rainfall in the area
occurs only within three months of monsoon with a great uncertainty and abnormal pattern. The main actions
suggested for development of land and water rainfall resources in the area are being implemented [12].
II.
STUDY AREA
The Chhokranala Watershed is located about 8 kms, from Raipur city. The Chhokranala Watershed has been
selected for the study which is located between 81°42’ to 81°45’E longitude and 21°13’ to 21°23’N latitude.
The watershed of the study area covers an area of 1731 ha and falls in the SOI toposheet no.64 G. The altitude
of the watershed varies from 290 m to 310m above MSL. The Chhokranala is third order watershed and
comprises of 6 villages. The location map of Chhokranala Watershed is given below (Fig.1).
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Fig.1 Location map of Chhokranala Micro-Watershed, Dist. Raipur, Chhattisgarh, India

III. METHODOLOGY
The watershed development plan for Chhokranala micro-watershed involves processing of raw satellite data
provided by the IRS 1C /1D, LISS-III and PAN images overlaid over the Survey of India toposheet no. 64G/11,
64G/12 and 64/15 by geo-referencing. The different thematic maps like base map, drainage and water bodies’
map, micro-watershed boundary map, hydro-geomorphology map geological map, land use /land cover, soil and
slope map could be perceived through standard visual interpretation techniques using merged satellite data.
Ground data collection and verification through intensive field study are subsequently incorporated for
corrections and modification. The study for the problems of watershed would be strived through field
observation, verification and questionnaires from local people to find out the actual scenario. The post field
study comprises correction and modification of different thematic maps with existing collateral data’s which are
transferred on base maps for final outputs. For Satellite data processing, digitization, computation and output
generation, the ERDAS-Imagine 2013 and GIS software Arc Info 9.3 were used in the study. The steps involved
in methodology, which has been adopted in the present study, can be visualized through flow chart [6], [9].
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IV. RESULT AND DISCUSSIONS
Chhokranala Watershed Development Plan
The integration of various maps and attribute data and their further analysis for identifying alternatives for water
resources development at watershed level can be executed using the art of GIS techniques. Thematic outputs
derived using remote sensing and collateral data reciprocates to geology and rock type, hydro-geomorphology,
slope, soil and land capability, land use /land cover and their derivatives for detailed with respective features
coded can be determined. The socio-economical, institutional and other statistical data will be entered into
attribute database and these are also integrated with the spatial data sets. The decision criterion is structured
within the frame work of resources potentials and other determinants to evolve pragmatic model for watershed
development by devising land and water resources development plans [1]. Based on the interaction among the
basic resources of land, water and vegetation, which forms the major components of primary system, useful
inferences are drawn about their predicted behavior in meeting the various planning goals [8], [9]. The
culmination of integrated analysis leads to preparation of water resources development plan with following
objectives:
1. Assessment of surface and groundwater resources will help in determining the water availability in the
watershed.
2.

Suggestions for maintaining adequate vegetative cover for controlling soil erosion.

3.

Suggestions for retention of surface and groundwater in the watershed.
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The evaluation of various demand and supply components will prove helpful in optimal utilization of
water resources for water sustainability.
Water resources management strategies to meet out various water demands and to tackle the problem of
water scarcity in the study area.

While devising water resources action plan for the Chhokranala Watershed, water resources management and
integrated analysis of various related factors like rainfall pattern (normal, excess and drought condition), terrain
condition (geomorphology, slope, drainage etc),present water requirement(agriculture, domestic and livestock)
and its availability (surface and groundwater sources) and the pattern in which water is being utillised currently
from the existing water conservation structures is being aimed to study the attributes. The satellite data (IRS 1C
/1D of both LISS-III data) are being processed in ERDAS to fetch output as shown in Fig.2. The drainage map
of Chhokranala Micro-Watershed is formulated through the steps followed in methodology as discussed above
in Fig.1. For greater perspective development of Chhokranala Watershed, the above methodology will be
approached to get the final output [7].

Fig.2 Map showing the stream of Watershed

V. CONCLUSIONS
Chhokranala Watershed is strategically located. It has close proximity with three major industrial areas namely
Mandir Hasaud, Urla and Siltara area around Raipur. It is also on the fringes of Naya Raipur area. The studies
and the outcomes may serve as a model to NARDA, Raipur or any other agency. The proposed output model
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will be beneficial in future for the Raipur city as well. Chhokranala Watershed studies in future shall not only
serve as model for areas in and around Raipur but also for all stakeholders.
VI. FUTURE SCOPE
1] The present watershed development study would be utilized for finalizing various thematic maps such as
drainage network, slope analysis, lithology, structure, and hydro-geomorphology etc. for assessment of
problems of the area through integrated development plan for more efficient and sustainable growth of the
area. Groundwater potential map will be crucial to generate the potential zone map of the study area with
enormous stretch of watershed management to be contemplated beyond the concerned area and the area of
interest.
2] The succeeding attempt would be to assess actual impacts of industrial areas namely Mandir Hasaud, Urla
and Siltara of Chhokranala watershed as the watershed passes through these areas. These inputs would be a
model illustration for the implementation and development of the area by evaluating the water demand for
all the purposes, such as agriculture, domestic, industry, recreational and environment purposes.
3] The watershed development plan will further help to cope up with the acuteness of drinking water scarcity
that Raipur city is facing in summer time and also to restore the groundwater table by implementing
effective plan to improve the water quality of the area.
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