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1. Introduction:

The rainfall-runoff process is a complex, dynamic and 
nonlinear process, which is affected by many and often 
interrelated, physical factors. The influence of these factors 
and many of their combinations in generating runoff is an 
extremely complex physical process, and is not clearly 
understood. During this process, the input i.e., rainfall to the 
system i.e., watershed goes through ‘translation’ in time due 
to variable source areas of the watershed contributing runoff 
at the outlet at different times.

The modeling and forecasting of floods and their 
consequences require extensive spatial information of 
catchments and flood risk areas. Geographical Information 
Systems (GIS) and remote sensing offer valuable tools to 
contribute to the above required information. The use of GIS 
also facilitates visualisation of the modeling results for 
enhanced decision making.

Due to lack of the rainfall and runoff gauge stations, it is 
difficult to understand hydrologic condition of a river basin. 
Thus, it has become inevitable to determine rainfall-runoff 
model by using remote sensing and GIS technologies. To 
obtain the runoff depth or volume of the basin area, Soil 
Conservation Model is used. Curve number is a model 
coefficient, which is determined using the factors based on 
land use and land cover obtained from classified RS images 
and hydrologic soil groups.

Remote sensing can provide measurements of many of the 
hydrological variables used in hydrologic / environmental 
model applications, either as direct measurements 
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comparable to traditional forms, as surrogates of traditional 
forms, or as entirely new data set (Assefa and Shih., 2002). 
One of the major inputs for rainfall–runoff modeling is land-
cover. Satellite remote sensing is the best source of mapping 
this information Parihar (1995).

Harbor, (1994) had developed a simple rainfall-runoff model 
based on the U.S. Department of Agriculture’s Curve 
Number (CN) method, to help land-use planners and 
watershed managers obtain initial insight into the hydrologic 
impacts of different land-use scenarios, including historic, 
current, and future alternatives. 

In this study, Soil conservation Curve Number method is used 
to determine runoff volume with the aid of remote sensing 
and GIS technologies.

2. Description of study area:

The Godavari basin receives its maximum rainfall during the 
Southwest monsoon. The monsoon currents follow the 
Eastward slope of the country from the crest of the Ghats. The 
Godavari receives the drainage from a length of about 129 km 
of the high rainfall zone in the Western Ghats. The annual 
rainfall varies from 1,000 to 3,000 mm in this reach. The 
Godavari basin as a whole receives 84% of the annual rainfall 
on an average, during the Southwest monsoon, which sets in 
mid June and ends by mid October. The largest tributary of 
the Godavari is the Pranhita with about 34% coverage of 
drainage area. 

The River Pranahita, carries the waters from the Penganga, 
the Wardha and the Wainganga rivers. The Wainganga, which 
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