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Development of a GIUH Model Based on River Fractal Characteristics
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Abstract

The geometric patterns of a stream network in a drainage basin can be viewed as a “fractal” with
fractal dimensions. Fractals provide a mathematical framework for treatment of irregular, ostensively
complex shapes that show similar patterns or geometric characteristics over a range of scale. GIUH
(Geomorphological Instantaneous Unit Hydrograph) is based on the hydrologic response of surface runoff
in a catchment basin. This model incorporates geomorphologic parameters of a basin using Horton's
order ratios. For an ordered drainage system, the fractal dimensions can be derived from Horton's laws
of stream numbers, stream lengths and stream areas. In this paper, a fractal approach, which is leading
to representation of a 2-parameter Gamma distribution type GIUH, has been carried out to incorporate
the self-similarity of the channel networks based on the high correlations between the Horton’s order
ratios. The shape and scale parameter of the GIUH-Nash model of IUH in terms of Horton's order ratios
of a catchment proposed by Rosso(1984) are simplified by applying the fractal dimension of main stream
length and channel network of a river basin.

Keywords: fractal, Fractal GIUH, Horton's ratio, Nash-model, self-similarity
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