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ABSTRACT
Remote Sensing  (RS) data and Geographical Information System (GIS) play a rapidly

increasing role in the field of hydrology and water resources development. One of the
greatest advantages of using RS data for hydrological mapping and monitoring is its ability
to generate information in spatial and temporal domain, which is very crucial for successful
model analysis, prediction and validation. However, the use of RS technology involves
large amount of spatial data management and requires as efficient management of large and
complex databases. Information from satellites is becoming more and more important for
environmental researches; an important part of this information concerns water – an element
most essential for man, its phases and peculiarities. A ground water development program
needs large, volume of multidisciplinary data from various sources. In the present study, an
integrated Remote Sensing and GIS based technique has been adopted for preparing the
Hrdrogeomorpholgy (HGM) map of the area. It is observed that areas of Denudational Hill
have low ground water potential with high runoff, which areas those of Alluvial Plain.
Pediment and Buried Pediment have comparatively higher ground potential with low runoff,
which may be helpful in locating the productive well sites.
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INTRODUCTION
The area of investigation is having no

perennial river, but the three important rivers,
viz. the Sind, the Mahuar and the Pahuj, drain
the main body of the study area. The Sind flows
along the western boundary for a considerable
distance, whereas the Pahuj touches the
eastern boundary only for about a kilometer
and a half (1 mile). The drainage pattern is
affected by the landforms and lithology.1 The
surface and sub-surface water potentialities are
also dependent on the drainage because since
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surface water flow becomes a part of
groundwater through infiltration and
percolation. Application of satellite imagery
interpretation technique for ground water
targeting has taken a definite trend where
landform analysis is very much needed
to understand the hydro potentialities of
different terrains in terms of geomorphic
units and fracture trace analysis. The
hydrogeomorphological map generated during
the present study will help the planners and
decision markers for devising sound and feasible
ground water development plans.2
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STUDY AREA
      The area under investigation is located
in tehsil Seondha (Jhansi), Uttar Pradesh
in the north, and tehsil Karera (Shivpuri)
Madhya Pradesh, in the south, Block
Bhander (Datia) Madhya Pradesh in the
east, and tehsil Pichor  (Gwalior) Madhya
Pradesh in the west. The study area is
bounded by latitude 25o32' - 25o50' and
longitude 78o13' - 78o44' as per Survey of
India toposheet nos. 54K/2, 54K/5, 54K/6,
54K/9 and 54K/10 which covers an area
of about 911 Sq. Km. The area of study is
a part of bundelkhand plateau.3 The
general elevation is about 198 mtrs. above
the mean sea level. 

OBJECTIVES
 To prepare hydrogeomorphological map

on 1: 50,000 scale using satellite data.
 To delineate ground water potential

zones by assessing the hydrogeomorphic
units on 1: 50,000 scale.

      The prime objective of the present
investigation is to generate data pertaining
ground water resources in study area along the
Sind and Pahuj River Basin with a view to
formulate a plan for proper development and
management of ground water resources and
to make contributions to the development and
applications of Remote Sensing and GIS based
ground water studies. The conventional as well
as Remote Sensing Technique have been
employed in the present investigation in order
to reveal the mode of occurrence, movement
and ground water potentiality in the study area.

MATERIAL AND METHODS
The water on the surface, which has

bearing on ground water circulation
underground, can be best distinguished in the
near-infrared region owing to low reflection
of water. Synoptic view, repetitive coverage
and capability to view the scene in several

spectral bands, some lying beyond the
visible part of the electromagnetic
spectrum are some of the special
characteristics that have made remote
sensing an effective tool in ground
water research. The clue to the elements
forming aquifers has almost invariably surface
expressions, which can be discerned by
remote sensing.4, 5 In view of the above facts,
remote sensing technique has been applied to
the present study area to limit the study only
to target potential sites for ground water
occurrence. The hydrogeomorphological map
was prepared by digital image processing using
the Satellite imagery IRS-IB-LISS-II data
through the following steps :

a.  Image rectification
b.  Contrast stretching
c.  Geometric correction
d.  Image enhancement
e.  Image classification

RESULTS AND DISCUSSION
A study of this map shows that the

area is classified6,7 into the following
hydrogeomorphological units :
1.  Alluvium Plain (Ravinous/Gullied Area)
2.  Older alluvial plain (OAP)
3.  Younger Alluvial Plain Buried Pediment
     (Granite)
4.  Buried Pediment
5.  Buried Pediplain (Granite)
6.  Denudational Hills (Granite)
7.  Pediment Inselberg Complex
8.  Quartz Reefs

1. Alluvium Plain (Ravinous/Gullied
Area) : The alluvial tract is marked by the
gullies along the major rivers and their tributary
streams by the water action on the loose soil.
The banks of the deep streams and their upper
reaches in the alluvial tracts are experiencing
the rill – erosion that is the early stage of gully
formation. Gullies have developed in the
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alluvium all along the Rivers. Along the
Sind River and to some extent Parron and
Mahaur, the alluvial tract is cut by a large
number of deep gullies and ravines. The
ground water prospects are very poor in
this tract due to the presence of kankar
pan layers in the soil along the banks of
the river Sind, the Mahaur and the Parron,
the xerophytic trees and shrubs dominate
the forest blocks in the region. 
2. Older Alluvial Plain: It is nearly a flat plain
of large areal extent formed by the river action
and gently sloping northeastern river Ganga. It
represents the earlier cycle of deposition. The
basement rock beneath the alluvial plain is of
Precambrian age with uneven basement
topography. Unconsolidated materials above
the basement comprise Kankar, Sand, Silt or
clay in which sand horizons act as aquifer zone.
In this unit lineaments have not been observed
due to the alluvial cover. This does not mean
that the basement may not be faulted or
fractured in the alluvial plain (younger/older).
The ground water prospects are good. This unit
is suitable for shallow as well as medium to
heavy tube wells.

3. Younger Alluvial Plain : Fault/
gently undulating surface formed by river action
is situated in the northern part of the Study area
along the Sind River where the dissection due
to gull y erosion could not be formed. The
ground prospects are very good to excellent.

4. Buried Pediment : The unit buried
pediment occurs in the southeastern part of the
area. Lithologically, these consist of granite. It
has low to moderate infiltration capacity and
thus, has moderate recharge of ground water.

5. Buried pediplain : Buried pediplain
has been observed mainly in the southern part
of study area. This is mainly due to intensive
weathering of the bundelkhand granites under
semi-arid conditions. The unit consists of
unconsolidated alluvial material of rock debris
and finer sediments. Streams flowing down the
hill have brought down coarse alluvial material
and deposited the same along the valley. The

valley fills are fairly thick with constant
recharge from the streams. Moderately buried
pediplains are observed along gentle slopes with
more vegetation. Generally these pediplains are
away from hills. This unit occupies the
topographically low-laying areas and associated
mostly with lineaments. It has moderate to good
infiltration capacity and thus, has moderate to
good recharge of ground water.

6. Denudational Hill : Denudational hill
are the remnants of natural dynamic process
of denudation and weathering. In the area of
present investigation, denudational hills have
been recognized on the satellite imagery by the
spectral signatures group of massive hill with
resistant rock bodies that are formed due to
different erosional and weathering processes
occupy large area are denudational hills. These
are relict hills, which have undergone the
process of denudational. In the study area,
denudational hills are observed in southern part.
Lithologically, these consist of mainly granite.
Denudational hills are crossed by the dykes,
which stand as ridges since they are more
resistant to weathering than granite and granitic
gneiss. Generally, dykes act as groundwater
barriers or natural check dams when they are
perpendicular to flow direction. The dolerite
dykes are normally fractured due to thermal
shrinkage (Larsson, 1963). The intensity of
fracturing is manifested in the form of size of
boulders or rock fragments observed in dolerite
dykes at few locations.

7. Pediment Inselberg Complex :
The unit occurs widely in the southern part of
the study area. The rocks are compact, hard
and poor in primary porosity and thus, have poor
recharge of ground water.

8. Quartz Reefs : NE-SW trending
Quartz is linear, elevated and sharp at the crest.
The reefs act as barrier for ground water
movements and often from favorable sites on
the up gradation side for the occurrence of
ground water. The quartz reefs are seen
southern part of the study area.
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CONCLUSION
The hydrogeomorphological map of

the study area prepared from the IRS-IB-
LISS-II imagery and Survey of India Sheets
of 1:50,000 scales depicts the different
geomorphic units and their ground water
prospects. It is observed that geomorphic
units like Denudational Hill generally form
runoff areas with poor recharge.
Therefore, ground water potential of such
areas is comparatively low. Whereas
groundwater recharge is moderate to high
with low runoff in Alluvial Plain, Pediment
and Buried Pediment etc. Such areas have
moderate to high ground water potential.
Also, from the above studies it is inferred
that Buried Pediment unit constitutes
relatively thicker weathered zones in
subsurface. Such units are ideally located
to receive sufficient infiltration and
groundwater recharge. This fact is helpful
in locating the productive well sites in
the area.
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