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Abstract

The objective of this study is to explore the groundwater availability for agriculture in a part of Malaprabha river
basin. Remote sensing data and Geographic Information System (GIS) are used to locate potential zones for
groundwater in the part of Malaprabha river basin. Various maps (i.e., base, hydrogeomorphological, geological,
aspect, drainage, slope, land use/land cover and groundwater prospect zones) are prepared using the remote
sensing data along with the existing maps Ranks and weights are assigned to the categories and maps to show the
importance of a hydrologic parameter or parametric map on the ground water potentiality. It determines the
influence of each parameter on the potentiality. Each category of a particular map is assigned ranks according to
their suitability and each parametric map is given certain weightage based on its influence on the ground water
availability. Higher ranks are given to most suitable category and ranks decrease as per the decrease in suitability.
This study helped to delineate the potentiality as very good, good, moderate and poor potential zones.
Keywords: Remote sensing, Geographic Information System, Malaprabha river basin, ArcGIS.

1. INTRODUCTION

Groundwater is a form of water occupying all the voids within a geological stratum. Water bearing formation of
the earth’s crust acts as conduits for transmission and as reservoirs for storing water. The occurrence of
groundwater in a geological formation and the scope for its exploitation primarily depend on the formation
porosity. In the presence of interconnected fractures, cracks, joints, crushed zones (such as faults zones or shear
zones) or solution cavities, rainwater can easily percolate through them and contribute to groundwater. The
conventional methods used to prepare groundwater potential zones are mainly based on ground surveys. With
the advent of remote sensing and Geographic Information System (GIS) technologies, the mappings of
groundwater potential zones within each geological unit have become an easy procedure. The groundwater
conditions vary significantly depending upon the slope, depth of weathering, presence of fractures, surface water
bodies, canals, irrigated fields etcetera. These factors can be interpreted or analyzed in GIS using remote sensing
data and GIS techniques used to locate potential zones for groundwater in the Musi basin using various maps (i.e,
geological, hydrogeomorphological, structural, drainage, and slope and land use/land cover maps)[1]. Potential
zones was determined the most important contributing parameters that indicate the groundwater potential such as
slope, stream networks, lineaments, lithology and topography[2]. Remote sensing, evaluation of digital elevation
models (DEM), geographic information systems (GIS) and fieldwork techniques were combined to study the
groundwater conditions in Mamundiyar basin, Tamilnadu. Several digital image processing techniques,
including standard color composites, intensity-hue-saturation (IHS) transformation and decorrelation stretch (DS)
were applied to map rock types [4].

2. Methodology

2.1 Study area

In the present study, the area is in and around Hunagund taluk and Bagalkot taluk which is in Bagalkot district,
Karnataka state, India. It is situated 50 km apart from the east of Bagalkot. The area falls in Survey of India
toposheets 47 P/16, 56 D/4 covering an area of 664 Sq.km. It is bounded between latitude 16° 1’ 117 - 16° 14* I’
N and 75° 48° 8”- 76° 5* 28”’ E longitude. The area is a gently undulating to a plain terrain, dotted with isolated
hills. The elevation ranges from around 525 m to 705 m almost slopping from west to east. The area falls in
northern dry agro — climatic zone and experience semi arid climate. The main drainage of study area is
Malaprabha River. The soil characteristic of study area shows sandy clay and the average rainfall of study area is
584 mm. The Malaprabha flowing in the southern part joins the Krishna at Kudal Sangama in Hungund Taluk.
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2.2 Groundwater Potential zones

Spatial data

Survey of India topomaps, soil map, drainage map, geology and geomorphology, land use/land cover map are
used in analysis.

2.3 Physiographic Characteristics

Soil: The soil of the study area is like deep alluvial soil, deep black clay soil, clay calcareous soil,
moderate black clay soil.

Land use/Land Cover: Eight type of land use patterns are identified in the entire study area, which
includes agricultural land, forest, mining process, settlements, water bodies, stone waste, stone quarry and land
with scrub.

Geology and Geomorphology: The types of morphology features are found to be pediment, hills and
valleys on sedimentary rocks, older floodplain and structural plateau on proterozic rocks respectively.

2.4 Preparation of thematic maps
The following maps are geo-referenced and digitized the study area using ArcGIS 10.1

¢ Drainage map

e  Soil map

e Land use/Land cover map

¢ Geology and geomorphology map

DEM and Slope: The Dem is generated through 20m contour lines which are obtained from Survey of India
(SOI) topomap (1:50,000). The slope is derived from DEM.

GIS database development: The features of the study area such as topography, soil type, land use pattern and
drainage pattern, geology and geomorphology are obtained and thematic maps are prepared and generated the
attributes for each thematic map are generated. All the thematic maps were superimposed by weighted overlay
method using spatial analysis tool.

2.5 Assessment of groundwater potential zones

Ranks and weights are assigned to the categories and maps to show the importance of a hydrologic parameter or
parametric map on the ground water potentiality. It determines the influence of each parameter on the
potentiality. Each category of a particular map is assigned ranks according to their suitability and each
parametric map is given certain weightage based on its influence on the ground water availability. Higher ranks
are given to most suitable category and ranks decrease as per the decrease in suitability. The product of rank and
weight was given as Index field for each map. The index fields were used to reclassify the area into five classes,
like excellent, good, moderate, poor and very poor potential zones. Ranks and weightage of different parameter
for groundwater potential zones are represented in below table 1
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Table: 1 Ranks and weightage of different parameter for groundwater potential zones

S.No Thematic data R Features \\ W
Granite 1 9
Dolomite, Chert 2 18
Argilite, Conglomerate 2 18
1 Geology 9 Metasediments and
. 3 27
Metavolconics
Sandstone, quartzite, Shale,
; 4 36
Limestone
Pediment 1 8
Structural hill 2 16
2 Geomorphology 8 Structural Pleatu 2 16
Vally fill 4 32
Older flood plain 4 32
First order 1 7
3 Drainage 7 Second order 2 14
Third order 3 21
Mining process 1 6
Stone quarry 2 12
Stone Waste 2 12
4 Land use/Land cover 6 Land with scrub 2 12
Forest 3 18
Water bodies 4 24
Agricultural land 5 30
Calcareous clay soil 2 10
5 Soil 5 Moderate black goil 3 15
Deep black soil 4 20
Alluvial soil 5 25
Gently sloping 5 20
6 Slope 4 Moderate sloping 4 16
Moderate Steep sloping 3 12
Steep sloping 2 8
Very Steeply sloping 1 4

R- Rank W- Weightage TW- Total Weightage

3. RESULTS AND DISCUSSION

3.1 Groundwater Potential Zones

In order to delineate the location of the groundwater prospect zones in the study area, different thematic maps
(such as geology, geomorphology, drainage, land use/land cover, slope, and soil) are prepared. The
methodologies followed for preparing groundwater prospective zones are based on determining the most
important contributing parameters that controlling groundwater storage. These parameters includes: (1) slope,
which controls the runoff of water or remain on the ground surface for long enough to infiltrate, (2) stream
network, which influences the distribution of runoff and groundwater recharge (3) lineament, which enhance
significantly the permeability by inducing secondary porosity and thus hence vertical water percolation to
recharge the aquifers, (4) lithologic or rock type, which determine the soil and exposed rocks infiltration
capabilities and govern the flow and storage of water and (5) topographical map layers. The input layers are
ranked, with a numerical number as shown in Table 2. For example each layer multiplied by its rank number e.g.,
geology-9, geomorphology-8, drainage-7, land use/landcover-6 soil-5, slope- 4. The ranked layers are defined
according to their relative importance to control groundwater potential. Each layer has divided into classes based
on hydrogeological properties. The classes are then weighted according to their relative importance to control
groundwater potential (Table.1). All the weighted layers are integrated through GIS analysis and integrated into
groundwater prospective zones mapping.
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Fig 1: Geology Map of the Study Area Fig
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Fig 3 Drainage Map of the Study Area
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Fig 2: Geomorphology Map of the Study Area
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5. Conclusion

Mapping of groundwater resources have been increasingly implemented in recent years because of increased
demand for water. The data most commonly available for groundwater study are geological, geomorphological
and hydrological information. In this study we attempted to identify groundwater potential zones using remote
sensing and geographic information system techniques in the part of Malaprabha river basin. To demarcate the
groundwater availability of the part of Malaprabha river basin, various thematic maps such as, geological map,
geo-morphological map, soil map and slope map were prepared using Arc GIS software and these maps are
integrated for preparing groundwater prospects map. From Groundwater potential map (Fig No.10), it is
observed that is having moderate Ground water prospect zone.
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