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ABSTRACT

The deterioration of natural resources in an area can be contained and the resources
properly developed, only by adopting the watershed approach in which the basic unit of
development is a watershed, a manageable hydrological unit. The integrated watershed
management approach requires the spatial information on the complete terrain of the
watershed including the drainage system. One of the basic problem which is generally
encountered by the watershed managers is to get the accurate watershed area which is the
major watershed spatial parameter, from existing topographic maps of 1:50,000 scale
usually available in most of the countries.

Automatic techniques using Digital elevation models as basic input are available for
parameterization of watershed. Two approaches D8 (D-eight, Single direction approach)
and a recently developed approach Dee (D-infinity, Infinite number of possible directions)
have been se]ectéd and applied for parameterization of 4 small Indian watershed named
Karso from Damodar Valley Corporation in Bihar having an area of 2734 hectare. In view
of the present problems of limited data availability, the evaluaﬁon of performance of
automatic techniques for extraction of drainage network and watershed boundary is
necessary at different scales of data availability. The errors caused due to method of
interpolation have also been explored to evaluate their impact on the DEM and cell size
aggregation.

It has been found that D8 épproach does well under situations where large-scale data (=
Sm contour interval) is available. At the same time Deo approach also gives results at such
large scale which are equally good or rather better than those given by D8 approach.

Deterioration sets in for watershed delineation with the increase in contour interval
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(reduction in scale) for both the approaches. It has also been observed that method of
interpolation plays an important role for generation of DEMs. The errors are also caused
due to resolution of grid cell selection which in turn affects the drainage network and

hence the watershed area delineation.

The study has also proved that the SWAT model has the basic capability of being used on
small watersheds for the water yield assessment.

So, the success of the integrated watershed management approach being put forward
globally as the holistic approach with high level of sustainability, is in turn dependent to a
large extent on the success of the approaches in question which shall serve as the pre-
processor for the watershed modelling. Therefore, evaluation of these approaches and the
quantification of their performance shall go a long way in acceptance of these
methodologies. It is concluded that the D8 tecfxnique which have been provided with
most of the commercial GIS software do not provide acceptable results while using small
scale data for small watersheds. The recent technique of Dee which perform much better
for the similar data should replace the D8 procedure. Such actions shall build confidence

into the watershed management community to use these technologies.
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