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Abstract
The Sihu river watershed area of Mahoba district is a hard rock terrain which comprises Precambrian
Granitic Complex. The study area lies betweefl 78 ( WR J( ORQJLWXGH DQG - 1 WR

latitude which is located in the nordastern part of the Mahoba district. An attempt has been made to
delineate groundwater potential zones of Sihu river watershed region using topomaps, satellite
imageries, and ground truthing of the features creatdddatected. For delineation of groundwater
potential zones, various data layers such as lithology, drainage, lineament, slope and Land Use/Land
Cover maps have been created due to their relative importance in holding capacity of groundwater
amongst other grameters in case of hard rock terrain. A multicriteria evaluation following probable
weightage approach has been made for map overlay analysis which allows linear combination of
weights of each thematic map. The resultant map demonstrates the possibigwater potential

zones of the Sihu river watershed region. Since the region is hard rock terrain and bears waity low s
thickness cover so it is only the secondary porosity characteristic of the rock which holds the
groundwater. The acute shortage anduen distribution of the groundwater levels lead us to delineate
the probable groundwater potential mapping of the region. In the study area theasbntbgion shows

very high groundwater potential zone.

Keywords: Groundwater, potentizdlones

Introduction

The Remote Sensing and Geographical Information System (GIS) techniques are being
increasingly and effectively used to delineate groundwater potential zones of any watershed
region. Due to the capabilities of manipulation, analysis, flexhilftexperimentation and

ability to extract topological attributes from various thematic maps, and to work as a unique
tool for geospatial modeling. The satellite imageries help us to delineate various lithological
and structural features.

Presently, it$ considered that groundwater is a safer resource than other water resources
specially in case of drinking purpose. The area is a hard rock terrain composed mainly of
Precambrian Granitic Complex. The lithology of the study area is same throughout the area
Here more than 70% of the rural and suburban masses are dependent on groundwater. Since
the area is a hard rock terrain, so, it is well understood that soil cover is very less to hold
water as groundwater thus it is only the fractures and cracks indke (Precambrian) that

holds groundwater. Geologically, it is the secondary porosity which fetches the need of
groundwater to the population residing. The groundwater occurrence is highly variable
depending on the nature and availability of secondarysfigrof the rocks. The region faces
shortage of groundwater and specially in the summer season where people faces acute
shortage of groundwater even for the drinking purpose. In this context, an attempt has been
made to delineate suitable groundwater p@émones in the study area.

The watershed area of Sihu river under study lies betwegn 29( WR 1( ORQJLWXGH DQ
257 1 W3'N latitude which is located in the nortfastern part of the Mahoba district.

The area falls within the Survey of India (SOI) topomaps 54 0/14, 54 0/15 and 54 0/11. It
covers an area of about 199.41 square kilometers. The general slope of the amenhas b
found from southwest to nortkeast direction.
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Methodology From the drainage and lineament maps we calculated and
Previously, topomaps of SOI 54 0/14, 54 0/15 and 54 0/11 afeated drainage density and lineament density which has
scale 1:50,000 were georeferenced in Erdas imagine 9%b2en done on ground scale in fishnet grids of 1 kilometer by
version software, where they wemsozaiced and created 1 kilometer. LU/LC map created $isbeen rasterised for
subset of the study area i.e. area of interest (AOI). Fdurther processing. Using Digital Elevation Model (DEM) of
working purpose we transferred the map of the area dhe area slope map has been created. Then all the created
interest in the software Arc GIS version 9.3. In Arc GISmaps were classified and weightage were given. After
software we created layers of drainage, lineament. Landsatckssification all the overlaying concerned maps we
satelite data were used for the studihe Land Use/Land reclassifiedinto five classes assigned scores in a numerical
Cover (LU/LC) map has been generated from the topomagrale of 1 to 5 depending upon their suitability to holding
taking help of the satellite imagery simultaneously. We alsoapacity of groundwater and overlay analysis has been done
took help of satellite imagery while creating lineament mapased on the reclassified values assigned. The process is
by understanding the possblinear feature a characteristic known as Multi Criteria Evalation (MCE).
for the same.

Result and Discussion
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Fig 1: Slope percent map of the Study Area
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Fig 2: Slope weight map of the Study Area showing relative weight for groundwater potential zones
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Fig 3: Drainage map of the Study Area
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Fig 4: Drainage density weight map of the Study Area showing relative weight for groundwater potential zone
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Fig 5: Lineament map of the Study Area
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Fig 6: Lineament density weight map of the Study Area showing relative weight for groundwater poteasal zon
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Fig 7: Land Use/Land Cover map of the Study Area

Fig 8: Lithological map of the Study Area
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In case of lithological map since all the region has samé¢ | ineament density mag0%
I|thqlogy so very high potentlall grou_ndwater zone has been Drainage density map5%
assigned to whole area and weight given 5. " Slope mag20%

Lastly for the overlay analysis summation of all the,
reclassified maps was done which genergtedinal weight Land Use/Land Cover mel5%

map. The final weight map indicates the potentiality of  Lithological map10%

groundwater occurrence in the study area. The perceﬂfhe final map has been classified into five categories

weight given to each map is as follows: relating to the groundwater potentiality as very poor, poor,
medium, good and very good.

Table 1 Thematic map weights

Thematic layers Map weights (%) | Categories based on groundwater potentialit | Weighted Reclassified value
Very higt 5
High
Lineament density 30 Moderatt
Low
Very low
Very higr
High
Drainage density 25 Moderatt
Low
Very low
Very higt
High
Slope 20 Moderatt
Low
Very low
Agriculture-Very higk
Ponc-Very higt
Drainag«High
Roacanc Settlemer-Very low
Lithology 1C Very higt

Land Use/Land Cove 15

QR OO RP(W A ORINWA O RPN WS

Fig 9: Groundwater potential map of the Study Area
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Table 2 Groundwater Potential map with its probable explanation

Thematic layer after Categories based ¢ Probable explanation
overlay analysis groundwater potentiality p
Groundwater Verv Good It shows the areas where granitic rocks are highly weathered and fractur
Potential Map of the y surfaces conditions are higtfgvourable for groundwater recharge.
Study Area Gooc It shows the areas where granitic rocks are weathered and fractui
surfaces conditions are favourable for groundv recharg in comparision tc
above class.
Moderate It shows the areas where granrocks are moderately weathered and fractt
and surfaces conditions are moderately favourabl&foundwater recharge.
It shows the areas where granitic rocks are poorly weathered and fractur
Poor I
surfaces conditions are nearly favourablegimundwater recharge.
It shows the areas where granitic rocks are negligibly weathered and frz
Very Poor showing comparatively fresh nature of the granitic rocks, and surfaces
conditions are mostly unfavourable fBroundwater recharge.

Drainage-Drainagepattern of an area is very important in Conclusion
terms of its groundwater potentiality. It is the source offThe groundwater potentiality map derived employing multi

surface water and is affected by structural, lithological andriteria evaluation technique reveals distribution of various
geomorphological nature of the area. In the present area thetential zaes of groundwater in the study area. The areas
drainage pattern is found moreless dendritic in nature and having high drainage density and low lineament density

this may be due to same lithology throughout the arke.

shows the poor area for infiltration purpose which is

area has fifth order stream. The flow of the streams found mbined with higher slope areas. Areas having settlements

be southwest fearly south) to nortkast.

and high network of roads shows pooiiltrdtion areas due

to the impermeable constituents used for construction. In the

Drainage densitylt is the measure of the length of theareas having low drainage density,

stream segment per unit areas{l/A) where 0y is drainage

lower slope, high

lineament density and agricultural areas shows higher

density, L is the stream segment length and A is the uniotential groundwater zones due to the fact that the granite of
area. Here the unit area was of 1 kilometer by 1 kilometehe region is highly weathered and fractured. Thus on the

length on ground scale.

basis of the overlay analysis mostly neetdst part has

highest groundwater potential zone and some parts in the

SlopeSlopeis the change of elevation of a surfadl it is

central region. The soutliest part of the map shows very

expressed as a percentage of rise over run. A value of 0géor groundwater potential ze. In the trend it is found that

represents a slope of 0ZKLOH D YDOXH RI
The
represented in this case is Aorear. In the present study the

oV M&viAY fronv soutlwest to nortkeast part of the map
relationship between percentage and degrees g@®undwater potentiality increases.

slope map &s been created from DEM. Slope map plays &cknowledgement

very important role in deciding the infiltration and runoff of The authors are grateful to Head, Department of Geology,
the surface water as slope is inversely proportional tBHU and Vice Chancellor, M.G.C.G.Vfor their kind
infiltration. The area shows an overall gentle slope fronassistance and providing necessary lab facilities required.

southwest to nortkeast direction.
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