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Development of spatial decision support system for
water harvesting structures using remote sensing inputs
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Abstract: Availability of water varies spatially and temporally. Idea of damming the rivers has been facing lot of objections
from the environmentalists. In this context, developing water resources by constructing small water conservation structures
is gaining momentum in recent years. In the present study, a user interactive Spatial Decision Support System (SDSS) has
been developed for identifying suitable sites for water resources development. Basic guidelines provided by the Integrated
Mission for Sustainable Development (IMSD) and the technical guidelines suggested by the Indian National Committee on
Hydrology (INCOH) for identifying suitable sites for water harvesting structures have been used in the knowledge base of
the developed SDSS. Dehradun and its environs have been taken up as a study area to identify suitable sites for water
harvesting structures using the developed SDSS. Various resource and thematic maps such as landuse / landcover, soil
textural, topographic slopes, etc. have been prepared using remote sensing and GIS techniques. These layers have been fed
into the developed SDSS and analysed using the decision rules. Sites for water harvesting structures such as check dams,
farm ponds, groundwater recharge, etc. have been identified in the study area.
Keywords: Spatial Decision Support System, Remote Sensing, Geographical Information System, Water Harvesting, Water
Resources Development.

1. Introduction
In many parts of the world, rapid population growth,
urbanisation, and industrialisation have increased the demand for water. Overexploitation of groundwater has resulted in depletion of water table (UNESCO, 2000). Water
scarcity eventually hinders the agriculture production and
productivity. A large part of agriculture is still under rain-fed
condition in many countries. Severe drought conditions
prevail where the rainfall is scant. Rainwater harvesting is
one of the best solutions for water resources development
and augmenting the ever-growing demands. The remarkable developments in space technology during the last two
decades have firmly established their immense potential in
various applications to water resources and their development. Integration of remote sensing and GIS techniques
provides reliable, accurate and an up-to-date database on
land and water resources, which is a pre-requisite for identifying runoff potential zones and suitable sites for water
harvesting.
Determination of potential sites for water harvesting requires
basic knowledge of the rainfall regime characteristics, a detailed evaluation of surface topography, soil characteristics, geomorphological, and landuse/landcover in space and
time too. Analysis of huge database for identifying suitable
sites for water harvesting structures using set of criteria by
conventional methods is time consuming and cost ineffective (Durga Rao, 2004).

Harvested water can be used for variety of purposes when
the common sources such as streams, springs or wells fail.
In addition to supplying drinking water for people, livestock and wild life; water-harvesting systems can provide
supplemental water for growing food and fibre crops.Water
harvesting can be done at domestic and society levels. At
domestic level it is a common practice to harvest rainwater
from house roofs, hill-rock surfaces and store it in tanks or
to recharge the groundwater. Durga Rao and Bhaumic (2003)
has developed a spatial expert support system for identifying suitable zones for water harvesting structures such as
check dams, farm ponds, etc. They have demonstrated the
capabilities of remote sensing and GIS tools in water resources development projects. Jeykumar (2001), Hannah
(2001), and Adhityan (2001) discussed the methodology of
roof water harvesting and its use. At society level, water
harvesting can be done in larger level to meet the local irrigation and drinking water demands for some extent by constructing check dams, farm ponds, percolation tanks etc.
Durga Rao et al. (2001) demonstrated the role of remote
sensing and geographical information system (GIS) in selecting suitable sites for water harvesting structures. Raju
(2001) has proposed an innovative design of some water
harvesting structures such as check dams and percolation
tanks. Verma & Tiwari (1995) and IMSD (1995) suggested
some guidelines for identifying suitable sites for water harvesting structures. Raman and Mohan (2000) have demonstrated various applications of non-spatial expert systems
in water resources management including drought manage-

