
�������� ��	
�����

Rainfall intensity–duration threshold and erosion competence of debris flows
in four areas affected by the 2008 Wenchuan earthquake

Chao Ma, Yujie Wang, Kaiheng Hu, Cui Du, Wentao Yang

PII: S0169-555X(16)31122-9
DOI: doi:10.1016/j.geomorph.2017.01.012
Reference: GEOMOR 5889

To appear in: Geomorphology

Received date: 26 November 2016
Revised date: 7 January 2017
Accepted date: 8 January 2017

Please cite this article as: Ma, Chao, Wang, Yujie, Hu, Kaiheng, Du, Cui, Yang,
Wentao, Rainfall intensity–duration threshold and erosion competence of debris flows
in four areas affected by the 2008 Wenchuan earthquake, Geomorphology (2017),
doi:10.1016/j.geomorph.2017.01.012

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.geomorph.2017.01.012
http://dx.doi.org/10.1016/j.geomorph.2017.01.012


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 

Rainfall intensity–duration threshold and erosion competence of 

debris flows in four areas affected by the 2008 Wenchuan earthquake 

Chao Ma1, Yujie Wang1, Kaiheng Hu2, Cui Du3, Wentao Yang1 

1. Key Laboratory of State Forestry Administration on Soil and Water 

Conservation, Beijing Forestry University, Beijing 100083, China 

2. Key Laboratory of Mountain Hazards and Earth Surface Processes, Institute of 

Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 

610041, China 

3. School of Civil Engineering, Henan University of Science and Technology, 

Luoyang 471023, China 

 

 

Abstract: Debris flows in the Wenchuan seismic region have caused human 

casualties and severe damage to local infrastructure. Consequently, the triggering 

rainfall threshold and erosion capability of post-quake debris flows has become an 

important research topic worldwide. In this study, we analyze five years of 

rainstorms and debris flow data from four typical earthquake-hit regions in order 

to examine the local rainfall intensity–duration (I-D) thresholds and debris supply 

conditions. It was found that debris flow events in the four seismic areas exhibited 

different I-D thresholds, related to local mean annual hourly precipitation and 

debris flow supply conditions. The I-D thresholds, normalized by mean annual 
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