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Abstract: The emergence of Remote Sensing and GIS technologies has substantially eased the problems of groundwater
targeting in hard rock aquifer systems. Proper utilization of these can provide more vital information in managing such
scarce resource. In this context, a new technique of GIS based visualisation of groundwater levels of different periods (
1985- 1990 -1995) was attempted for a part of Western Ghats hill–plain region of Tamil Nadu and various groundwater
features viz: ridges, valleys, domes and basins were interpreted. The integration of such groundwater features of different
periods and their analysis with structural features provided some newer information on geosystem processes and their
interface dynamics with hydrosystems, from which, certain strategies were suggested for better groundwater management
in hard rock areas.
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1. Introduction
The groundwater behaviour is very enigmatic in hard rock
aquifer systems owing to polyphase metamorphism, multiple deformations and the resultant frequent variations in
composition, compaction, primary porosity and morphology of lineaments/fractures. Due to such heterogeneities,
the pattern and degree of weathering too are very erratic in
hard rocks. Hence, understanding of aquifer behaviour and
targeting of groundwater therefrom have ever remained a
complex task since decades in such hard rock areas. However, remote sensing technology has emerged as a credible
tool in locating potential ground water targets due to varying spectral responses of the rock types in different bands
of satellite multispectral data, (Bannerman, 1973, Blank and
Schroeder, 1973, Lillesand and Kiefer, 1986, Gupta, 1991 and
Kimblin, 1995) and vivid display of fractures/lineaments due
to synoptic view provided by satellite images (Bakliwal and
Ramasamy, 1987, Ramasamy, 1995a, Kresic, 1995, Kimblin,
1995, Kumar et al, 1999, and Kumanan and Ramasamy, 2001).
At the same time, GIS technology has proved itself to be a
powerful tool in groundwater targeting and management
due to its credentials in storing, integrating and modelling
huge volume of multi-thematic data related to various geological variables of the hard rock aquifer systems (Khan
and Asif Mohd, 1997, Choudhury, 1999, Palanivel, 2000 and
Nagappan, 2003). These technologies have got many advanced credentials and proper utilization of them can lead
to better understanding of the ground water systems and
there from viable strategies can be evolved for ground water targeting and management. With this idea in mind, a
study was carried out in parts of Western Ghats region,
Tamil Nadu, India using a new technique of visualizing
ground water levels accomplishing “spatial analyst mod-

ule” of ArcGIS, from which the geosystem - hydrosystem
and strategies for groundwater management were brought
out.
2. Study Area
For this study a test site of nearly 12,000 sq. km area was
selected falling in parts of Kodaikkanal and Varushanad hill
ranges and adjacent plains of Western Ghats region of
Madurai, Theni and Dindigul districts of Tamilnadu (Fig. 1).
While the Kodaikanal and Varushanad hill ranges were predominately made up of Charnockites, the in between valleys and the adjacent plains were covered by hard crystalline rocks like Pyroxene granulites, Garnet sillimanite
gneisses, Quartzites, Calc-granulites and Limestones belonging to Archaeozoic- Proterozoic Era. The structural
trends and the folds interpreted from satellite multispectral
data indicated long and linear trending tight anticlines and
synclines in the southwestern, curvilinear and broad annular structures in the central and tight circular domal and
basinal structures in the northeastern parts of the area (Fig.
1). The raw and digitally processed IRS-IC satellite multispectral data showed a crisscrossing pattern of lineaments
in multiple directions in the area (Fig. 2). The two major NESW trending sub parallel lineaments (G, H, Fig. 2) that diagonally bisect the area defined the Kambam tectonic valley sandwiched between the northern Kodaikkanal and the
southern Varushanad hills. These two lineaments were inferred to continue up to Pondicherry in the northeast exhibiting a series of evidences for the ongoing land subsidence
all along. Hence Ramasamy and Balaji (1995), and Ramasamy
and Kartikeyan (1998) have called it as “Pondicherry–
Kambam Holocene graben” and accordingly named the

