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LINEAR STABILITY ANALYSIS OF THE CHANNELIZATION ON SLOPES
COMPOSED OF WEAKLY COHESIVE FINE MATERIAL *

Norihiro IZUMI and Kenji FUJII

This paper presents a mathematical model of the formation of gullies on slopes composed of material with
relatively weak cohesivity such as freshly deposited volcanic ash. A linear stability analysis is performed
with the use of the momentum equations of flow, the dispersion equation of suspended sediment, and
the Exner equation extended for beds subject to erosion and deposition of sediment. The analysis shows
that the dominant gully spacing is 600-1500 times the Froude-critical depth of the sheet flow on the
slope. Evaluating the critical depth to be 5 cm, the spacing of gullies is 30-75 m, which is cosistent with

observations.
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