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Fig. 1 Location map of the study area
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Tab.2 The statistic results of area and quantity of source
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Fig. 3

Interpretation results of source

(a) Interpretation results of source on 1 July 2008; (b) Interpretation results of source on 4 April 2010;

(¢) Interpretation results of source on 7 December 2014 ; (d) Interpretation results of source on 1 April 2018
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Tab.3 The calculation results of source density

WU
ETRE H )
— G R =370 oAl U5
1 2008 - 07 - 01 0.0031 0. 0096 0.1626 0.0363
2 2010 - 04 - 04 0.0041 0.0117 0.1871 0.0363
3 2014 - 12 - 07 0.0173 0.0176 0.1858 0.0254
4 2018 - 04 - 01 0.0168 0.0137 0.1342 0.0236
x4 YREEETESER
Tab.4  Calculation results of source connectivity
21 N i 21 41 3% 1z
Gt H #1
— R /27N =R /27N =9 oAby 15
1 2008 - 07 - 01 0. 0000 0. 0000 0.3381 0.3478 0.6218 0.1975
2 2010 - 04 — 04 0.2000 0.3333 0.3406 0.4074 0.6355 0.1973
3 2014 - 12 -07 1.0000 0.6429 0.3235 0.8750 0.7970 0. 6667
4 2018 —04 - 01 1.0000 0.6923 0.3075 0.8750 0.8137 0.7349
x5 VEZTEMNEER
Tab.5 The fitting results of source density
iR EA 7 WE AKX MXRH R
1 — R VR y = —0.0004x> +0.0074x — 0. 0052 0.8142
2 YR y = —0.0015x> +0.0095x +0. 0009 0.7355
3 SRR y = —0.0015x> +0. 0095x +0. 0009 0.7355
4 o Ath 9y U5 % B y =0.045¢ 0105 0. 8632
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Fig.5 The map of source density and fitting curves
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Evolution Characteristics of Debris Flow Sources
in Strong Earthquake Area

XIONG Jiang, TANG Chuan” , SHI Qingyun, GONG Lingfeng

( State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu 610059 ,China)

Abstract. A strong earthquake usually cause a large number of landslide deposits on steep slope, which providing
sufficient materials for debris flow initiation. Under the action of rain and gravity, these materials may mitigate to
the branch and translate to debris flow gully. However, with the stability of source increasing, a large amount of
materials are translated out mountain outlets and vegetation restoration, the number and area of source will change
over time. Also, evolution characteristics of debris flow source are the basis for further revealing the sediment
supplying and evolution stages division. In order to explore the evolution characteristics of debris flow source in
strong earthquake area, the sources were divided into four types, such as primary source ( deposit in channel of
debris flow gully) , secondary source (deposit in tributary of debris flow gully) , tertiary source ( deposit on steep
slop that along the tributary) and other sources( deposit on steep slop that along the main channel). Four-phase
images were interpreted by ArcGIS software, and the source area, density and connectivity were calculated based
on the theory and method of watershed water system. According to analyze, the following conclusions were
summarized . The source areas of the four stage images were 10.91 km®, 12.34 km®, 12.70 km®, 9.71 km’,
respectively, with the growth rate of 13% , 3% , and —24% , respectively; The numbers of source were 1516,
1751, 1943, 1853, and the growth rate were 16% , 11% , —5% , respectively; The source area evolves as a
quadratic function, and increasing to the maximum value around 2012. After nearly a decade of recovery, The
source area decreasing by 11% compare with the beginning of the earthquake, and the number of sources increases
by 22% ; The density of primary source, secondary source and tertiary source increases firstly and then decrease in
the form of quadratic function. The density of other source decreases gradually as an exponential function. The
source connectivity increases first and then decreases over time. According to the evolve laws of source area,
density and connectivity, the evolution process of the source were roughly divided into four stages. The research

results provide a reference for further study of the evolution of debris source in the earthquake zone.

Key words: debris flow; source evolution; water system theory; source density; source connectivity



