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Study of the Mean Areal Slope Measurement Method for Runoff Analysis
Using a Digital Elevation Model

HORIKAWA Naoki*, YOSHIDA Takeo*, KUDO Ryoji*, MINAKAWA Hiroki* and NAWA Norio*

Hydraulic Engineering Research Division, Hydrology and Water Resources Management*

Summary

The kinematic wave model is a runoff models which can be constructed with geometrical factors. The mean slope
is a coefficient of kinematic wave model and is measured by various methods. In this study, the intersection line
method is modified so as to use the digital elevation model(DEM) and this modified method is examined as follows.

1) When a basin is divided by sub-basins which consist of one river channel of 1 km length and two rectangle
slopes (uniform slope, 1km width, 500m length), the suitable grid interval of DEM used by the modified method is
100 m.

2) The excessive dense grid interval may overestimate the mean slope. The suitable grid interval is about 1/4 of
slope length for the extended intersection line method. This value should be small for the original intersection
method.

3) Itis desirable not to exceed 10 m as a contour interval advanced interval. The suitable grid interval is referred
to when the kinematic wave model is constructed using a digital elevation model.

Key words : Mean slope of the basin, Intersection line method ( Horton method), valley method, runoff analysis,
Surface runoff model, Kinematic wave model (equivalent roughness model), Digital elevation
model(DEM), Digital terrain model(DTM), Distributed runoff model
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