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Fig.1 Location of the Shuzheng village basin and its satellite image
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Fig.3 Flowchart for extracting the material sources of potential debris flow based on remote sensing data
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Fig.4 Rule-sets of extracting material sources of potential debris flow in the Shuzheng village basin
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Fig.5 Data preprocessing results and the comparison of results of different classification methods before and after

earthquake in the Shuzheng village basin
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Table 1 Accuracy of debris flow source recognition before and after the earthquake in the Shuzheng village basin
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Fig.7 Bar graph of projected area and total reserves of

material source of debris flow in the Shuzheng village basin
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Remote Sensing—based Debris Flow Source Area Extraction before
and after Earthquake for a Typical Mountain Basin in Southwest
China: A Case Study in the Shuzheng Village Basin

Li Xinjuan"?,Lin Jiayuan®’, Hu Guisheng', Zhao Wei'
(1.Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China;
2.University of Chinese Academy of Sciences, Beijing 100049, China;
3.School of Geographical Sciences, Southwest University, Chongqing 400715, China)

Abstract: At present, the quantification of debris flow material sources is mainly depended on field survey,
which is time—-consuming, with limited spatial coverage and strong subjectivity. Comparatively, remote sens-
ing—based detection method provides a more reliable way for extracting areas of debris flow material sources be-
cause of its characteristics of frequent observation, large scale coverage and high precision. In this study, we de-
veloped an object-oriented classification method to extract the source area based on Sentinel 2 image and ALOS
digital elevation model data, according to the spectral and topographic characteristics of the source area. Com-
pared with visual interpretation method, this method was automatically conducted and can identify the type dif-
ference of the material sources. Take the Shuzheng village basin as a case study, the method precisely extracted
the three key sources for debris flow (slump-mass sources, gully sediments sources and slope wash sources) be-
fore and after the earthquake. The results show that: (1) Based on the validation sample points collected from
high-resolution images of UAV and Google Earth, the material sources extraction accuracy of the proposed
method is 85.71% before the earthquake and 88.34% after the earthquake, and the corresponding Kappa coeffi-
cients are 0.77 and 0.76 respectively. (2) Compared with the pixel-based remote sensing classification method,
the accuracy of the proposed method before and after the earthquake is 14.28% and 22.70% higher, and it has a
better performance, especially for the recognition of small areas of slump-mass. (3) Before and after the earth-
quake, due to disasters such as collapses and landslides, the total source reserves increased from 1.85 million m’
to 3.99 million m®. The main source type is the slump-mass source, accounting for 70.80%. In general, this
study provides a semi—automatic extraction method based on high—-resolution remote sensing image for the ex-
traction of debris flow sources, which will provide important scientific support for debris flow disaster preven-
tion and risk assessment.

Key words: Remote sensing; Object-oriented analysis method; Debris flow; Source area extraction; Jiuzhaigou

earthquake



