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Prediction Model On Hillslope Type Debris Flows For
Village-Side Hillslope And Village Hazard Potential
Evaluation - Metamorphic Geology Of Hualien And

Taitung Counties

Abstract

Serious earthquakes by tectonic movement and extreme weather
conditions induced by the global climate changing in recent years, the
hillslope type debris flow (HDF) occurred frequently on the mountain
villages-side slopeland. There are 731 (2016) indigenous villages
documented by Council of Indigenous Peoples on the slopeland of
Taiwan. Many indigenous villages are surrounded by the slopeland. As a
result of slopeland adjacent to the village, HDF are prone to small
disasters but high damage conditions. The illusion of being safe and
secure often arises to the residents, if those villages have not zoned in
impact area of potential debris flow torrent or large-scale landslide. Based
on this, to developing recognization and occurrence potential models of
HDF to provide a reference for villages is helpful to the prevention and
early warning of debris flow disaster from the damage of severe weather

condition.

This project uses the slope unit concept to establish HDF recognition
models with Fisher’s discriminant method in metamorphic geology area.
The model is applied to 8 villages in metamorphic rock (schist) areas in
Hualien and Taitung areas, and then establishs the HDF potential model.
The research results show that a total of 19 HDF in the metamorphic rock
area. 15 HDF have been catched by modelling, the capture rate is about
79% and the overall catching rate of HDF and shallow landslide unit is
also 85%. In overall, the results of the recognition model in the

metamorphic rock is show good applicability.
Il



The HDF potential assessment method was developed and situation
of HDF events based on the field investigation. The project further draw
up the potential method and confirms the potential analysis situation of
HDF events based on the field investigation. Results showed that the
potential for HDF occurrence events are mostly in medium and high
potential levels. Among them, there are 19 HDFs in metamorphic rock
area, of which 15 HDFs are in medium and high potential with a ratio of
79%. Last, the results of the assessment of HDF potential of villages
show that, in the metamorphic area, B09 (Daxing settlement) and B10
(Tomong village) are highly dangerous. Comparising the results of the
potential analysis and the trend of HDF events show that the project has

achieved good research results.

Keywords: sedimentary rock geology, hillslope type debris flow, slope
unit, recognition model, potential assessment model
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TEE A TR T R ERTS E

7 3T

-~
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451 AR AN B S
WA(Ha) AGW AW AGI FFI AWI CGl DRI LSA(Ha)
WA(Ha) 1 -.320 275 -.295 -311 572 -.305 -.149 .806
AGW -.320 1 =221 973 .168 -.128 941 .164 -312
AW 275 -.221 1 -.140 -.097 672 -.165 -.098 .302
AGI -.295 .973 -.140 1 .159 -.050 972 .160 -.290
FFI -311 .168 -.097 .159 1 115 .155 .593 -.366
AWI 572 -.128 672 -.050 115 1 -.100 .050 .526
CGl -.305 941 -.165 972 .155 -.100 1 .084 -.264
DRI -.149 .164 -.098 .160 .593 .050 .084 1 -.151
LSA(Ha) .806 -.312 .302 -.290 -.366 526 -.264 -.151 1
LT .689 -.278 -.258 -.313 -.238 .051 -.301 -117 406
EDT 442 .160 -.374 .088 -.196 -.118 .085 -.107 .190
CST -.308 .896 -.159 .846 120 -.120 .826 .069 -.240
DRT -.137 .140 -.031 .080 246 -.008 .083 174 -.234
CGT -.313 .901 -.179 .848 127 -.137 .830 .080 -.248
EWAI -.077 -.075 587 .005 -.333 442 -.052 -.128 .186
RLSA .169 -117 .199 -.110 -.266 .239 -.075 -.011 .694
FFR .019 .064 -.648 .036 515 -.197 .044 428" -.147
GRIR A17 -.053 312 .168 -.009 370 .196 -.031 119
EDPR .069 -.098 .620 011 -.446 441 -.010 -.182 272
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LT EDT CST DRT CGT EWAI RLSA FFR GRIR EDPR
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CGl -.301 .085 .826 .083 .830 -.052 -.075 .044 .196 -.010
DRI -117 -.107 .069 174 .080 -128  -.011 428 -031 -.182
LSA(Ha) .406 190 -.240 -234  -248 .186 694 -.147 119 272
LT 1 .858 -.205 -.029 -.197 -490  -.075 .346 -175 -.483
EDT .858 1 .266 .087 278 -534 -122 .366 -.335 -.601
CST -.205 .266 1 017 .999 -.011 -.016 .008 -192 -.165
DRT -.029 .087 017 1 .037 -321 -.183 132 -.193 -.210
CGT -197 2178 .999 .037 1 -.032 -.023 .022 -.208 -.185
EWAI  -490 -.534 -011 -321 -.032 1 434 -.667 .343 .876
RLSA  -.075 -.122 -.016 -.183 -.023 434 1 -.261 .067 401
FFR .346 .366 .008 132 .022 -.667 -.261 1 -.100 -.695
GRIR  -175 -.335 -.192 -.193 -.208 .343 .067 -.100 1 496

EDPR  -.483 -.601 -.165 -.210 -.185 .876 401 -.695 496 1
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AGW/ CGI 0.941 AGI/ CGT 0.848
AGW/CST 0.896 CGl/CST 0.826
AGW/CGT 0.901 CGI/ CGT 0.830
LT/EDT 0.858 CGT/CST 0.999
EWAI /EDPR 0.876
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