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Experimental Study on Vertical Sorting of Particles in Debris
Flow with Impact Signals

Yang Hongjuan'?, Wei Fangqiang®, Hu Kaiheng’ and Hong Yong’
(1. Key Laboratory of Mountain Hazards and Surface Process, Chinese Academy of Sciences, Chengdu

610041, China; 2. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences ,
Chengdu 610041, China)

Abstract: Studying vertical sorting of particles is important for understanding the complex mechanism of
debris flow. In this paper we proposed two methods to judge vertical sorting of particles in debris flow. One is based
on the standard deviation of impact signals, and the other is based on the peaks in impact signals. We carried out
three groups of flume tests with debris densities of 2 095 kg/m’, 2 008 kg/m’ and 1 960 kg/m’, respectively.
Results of the two methods are similar. There is no significant vertical sorting with the first group of debris flows.
There is normal sorting with the other two groups, and the normal sorting becomes more significant for debris flows
with smaller density. Dimensional analysis indicates that viscous stress is dominant in debris flow movement. It is
difficult for the smaller stress between particles to make a reverse sorting. This is consistent with the results using
impact signals. Therefore, the methods proposed in this paper are applicable to judge vertical sorting of particles in
debris flow.

Key words: debris flow; particle sorting; impact pressure; test
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Spatial and Temporal Evolution Characteristics of Extreme
Rainfalls in the Pearl River Basin

Peng Juntai'"*, Zhang Qiang' >, Chen Xiaohong''* and Chen Yonggin’

(1. Sun Yat-sen University, Department of Water Resources and Environment, Guangzhou 510275, China;
2. Sun Yat-sen Unwversity, Guangdong University Key Laboratory of Water Cycle and Security in
South China, Guangzhou 510275, China; 3. The Chinese University of Hong Kong, Department of
Geography and Resource Management, Shatiian China)

Abstract: Three extreme rainfall indexes as the maximum consecutive rainy days ( MCP), the maximum
number of consecutive rainy days (MCD) and related maximum precipitation intensity (MCI) and the Z index are
defined and analyzed based on the daily precipitation data of 42 rain gauging stations in the period of 1960 ~2005.
The results indicate that; (1) higher/lower MCP, MCD, MCI and Z values are found in the east/west parts of the
Pearl River basin. The annual and summer MCP, MCD, MCI and Z values are high in the Pearl River delta,
Guilin, Baise and Chongzuo, implying higher flood risk in these regions. No evident changes of MCP, MCD, MCI
and Z values can be observed in winter; (2) No significant abrupt behaviors can be identified in these variables;
(3) The spatial distribution of precipitation extremes is in close relations with that of topography. Those areas with
higher probability of precipitation extremes are usually surrounded with mountains and may easily trigger mountainous
flash floods. In this sense, the results of this study should be of great scientific and practical merits in scientific
water resources management and enhancement of human mitigation to natural hazards.

Key words: precipitation extremes; Mann-Kendall analysis; spatio-temporal changes; the Pearl River basin



