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Debris Flow as a Spatial Poisson Process

LI Yong''?, SU Pengcheng': >, SU Fenghuan'*?
(1. Key Laboratory of Mountain Hazards and Surface Process, CAS, Chengdu 610041, China;
2. Institute of Mountain Hazards and Environment, CAS, Chengdu 610041, China;
3. Graduate University of CAS, Beijing 100049, China )

Abstract: Debris flows in Jiangjia Gully present a variety of appearances and cover a wide spectrum of motion re-
gime. Each event consists of surges of various viscosities, densities, velocities and discharges. The surges are tem-
porally separated and fluctuate reasonably, with discharge ranging between orders of magnitude of 10 ~ 10° m®/s.
These appearances can be atiributed to the origins of debris flows from a special group of tributaries associated with
specific evolution features. Field observations indicate that slope and channel processes are randomly distributed o-
ver the source areas and conform to the category of spatial Poisson process, meaning that the processes are inde-
pendent of one another and the intensity is proportional to the area of the local source. Then a debris flow surge is
actually a pooled process and the resulted intensity, i. e. the discharge in the circumstance, satisfies the exponen-
tial distribution. This agrees well with the observation in Jiangjia Gully. From the stochastic viewpoint, debris flow
depends primarily on the spatial heterogeneity of valley and the local processes in tributaries, but not so much on

the full-valley parameters.

Key words: valley evolution and division; spatial Poisson process; debris flow; di;charge distribution; Jiangjia
Gully
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