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Probing into the techniques recognizing potential debris
flow formation regions

SU Yijun
( Fujian Surveying and Mapping Institute , Fuzhou , Fujian 350003 , China)

Abstract ; It is an important task to predict and prevent debris flow and its impacted areas in advance. In this
paper, RS and GIS technology were adopted to predict the potential debris flow. Taking advantage of the
spatial resolution of domestic high-resolution images, using NNDiffuse and Gram-Schmidt methods to realize
the fusion of remote sensing images into research data, combining with support vector machine (SVM) and
dynamic clustering based on soil brightness index (ISODATA ), the natural surface coverage and human
impact area of debris flow formation region are identified and extracted, and then the formation region of debris
flow is predicted by using the spatial and attribute relationship of hidden gully and catchment. The experiment
shows that different fusion methods will affect the result of debris flow extraction. NNDiffuse fusion method has
the best overall effect in this paper; SVM method has the best effect, the prior knowledge has the significance
in the prediction of forming region, ISODATA method without prior knowledge has better performance in the
identification and prediction of debris flow, there is potential application prospect in the future.
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2017 in Fujian Province
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Fig.3 Landform and village distribution of Xiancun Town
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Fig.5 Spectral characteristic curve of vegetation before

and after image fusion
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Fig.6 NNDiffuse(Left) and Gram-Schmidt( Right) visual renderings of research area after fusion
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Fig.7 The results of target class extraction using RS technology
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Table 2 Accuracy evaluation of classification results of

target areas
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Fig.8 Main technical flow chart for prediction of potential

formationregion of debris flow
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Table 3 Standardized quantitative parameters of debris
flow disasters with different susceptibility and parameters
in this paper
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Fig.9 Prediction of debris flow formationregion by four methods and four factors

®4 HRAREARRERBANEKRDMSHEAER
Table 4 Parameter quantification in potential region

and water collection area
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0] o TR/ m HE/(0) FHE/m M km?
NNDiffuse-SVM 585.34  37.20 177.52 0.51
Gram-Schmidt-SVM ~ 592.57  37.35 179. 44 0.55
NNDiffuse-ISODATA ~ 583.98  37.24 177.01 0.54
Gram-Schmidt-TSODATA  585.17  37.06 174.70 0.55
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Table 5 Catchment area and surface coverage based on spatial and attribute relation screening

KX b 3B 5 1 i L
S U R B/ I R S R I DB R K IXIE 4L I 3 T/ J A KK 0 52 7/ J5 1T AR/ km®
NNDiffuse-SVM 3 364/18.05% 83/97.53% 79 13 166/1 693 7.68/2.27
Gram-Schmidt-SVM 2893/29.52% 80/97.23% 71 12 507/1 522 7.30/2.10
NNDiffuse-ISODATA 3613/13.62% 91/97. 48% 83 4137/673 15.07/8. 41
Gram-Schmidt-ISODATA 3151/23.24% 87/97.24% 77 3 543/550 12.49/7.29
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