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Abstract

The basic equation of Gradually Varied Flow (GVF) describes the variation of water depth
with flow process. Several methods have been developed for numerical solution of the water
surface profile in GVF and one of the challenges of numerical integration is determining the
appropriate integration spatial step size. In this paper a novel Adaptive Newton-Raphson method
is developed for numerical solution of the GVF equation. In this method the spatial steps are
determined by using error estimation during calculation, this procedure is smart and increases
accuracy and speed of computation the water surface profile in GVF. Several examples were
analyzed using the proposed method and compared with the results of previous researches and
the accuracy of the proposed method was evaluated. The results indicate good accuracy of the
proposed method in comparison with other methods. As shown in one of examples presented in
the paper, the obtained results from 10 step of developed Adaptive Newton-Raphson method
approximately equal with 90 step of standard direct step method.

Keywords:Gradually varied flow, Newton Raphson method, Adaptive pattern, Water surface profiles, Step
size.
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