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Hydrologic Response Analysis Considering the Scale Problem:
Part 1. Derivation of the Model
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Abstract

The objective of this study is to explore scale problem and to analyze the relations
between scale and geomorphologic parameters of the rainfall-runoff model. Generally,
measurement and calculation of geomorphologic parameters rely on and are sensitive
to the resolution of source information available. Therefore, rainfallrunoff models
using geomorphologic parameters should take account of the effects of the map
scale used in their development. The derived rainfall-runoff model considering scale
problem in this research is the GIUH type model, that is a basin IUH consisting of
the channel network response and hillslope response. The channel network response
is computed by means of the diffusion analogy transformed from linearized St.
Venant equation and hillslope response is calculated by 2-parameter gamma distribu-
tion function. Representing geomorphologic structure of the channel network and ini-
tial distribution of its response is width function. This width function is derived by
fractal theory and Melton's law to consider scale problems and is weighted by the
source location function (SLF) proposed in this research to increase the applicability.
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