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ABSTRACT

Many potential largescale landslide areas (PLSLAs) have been identified
through the interpretation of LIDAIREM and aerial images after the larggale
landslide at the Shiaolin village during the 2009 typhtorakot. However,
the possible causes and failure modes of most PLSLAs remain indeterminate.
This project proposes a disasteduction and monitoring plan for the PLSLAS in
national forests. In addition, this project classifies the risk levels of SBR4
according to their landslide activities and risk exposures, also provides the
suggestions for further investigation and risk management.

This project made use of muktaged DEMs produced from aerial images
and LIDERDEM to assess the landslide adinof 33 PLSLAs with mediunto-
high susceptibility. Landslide activity is classified according to the progress of
geomorphological features identified from the aerial images with a span over 30
years. The possible failure modes of these PLSLAs inclladeplide failure
in dip slopes, noiplanar slide failure in colluvium deposits and failure with dual
modes. For the failure mode of plane slide, three factors including the change
in scarp, slope toe, and weplane orientation, are considered for |drlis
activity assessment. For the nplanar slide failure mode in colluvium, three
factors including the change in scarps, gully erosion and surface vegetation, are
considered for landslide activity assessment. For-fdulare modes, both
failure modesare assessed independently; then, the failure mode with a higher
activity class is regarded as the dominant failure mode. Each factor is assigned

a score of 1, 2 or 3; the score for each factor then are summed up to obtain the

total score. For a totatsre 34 | the c¢classification of
For a total score-3 , the c¢classification 49,dhef med.i
classification is #fAhigho. T hactvityme t h o

classification.
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This project &0 reviewed the data from some simple GPS stations and
geotechnical monitoring devices in five PLSLAs. The LiougD@i5 site was
chosen to demonstrate the detail investigation and monitoring work in a PLSLA.
This site shows a high landsite activity kwithe signs of deeply seated
gravitational slope deformation (DSGSD).

The following conclusions can be drawn from this project.

1. The assessment of landslide activity is potentially useful for providing the
reference for the lonterm risk management ofdHPLSLAS in national
forests.

2. The landslide activity of a PLSLA can be assessed by means of the change
in geomorphological features and slope deformation (either by surface
deformation monitoring or inclinometer). However, the effectiveness
and applicabity of the assessment depends on the mode of failure, the
slopedeformation behavior and the reliability of the monitoring data.

3. The runout influenced area of PLSLAs is highly dependent of the mode
of slope failure. The influenced area can be assegbed by empirical
methods or by numerical simulations with the stability analysis assuming
certain extreme scenarios.

4. The readings from inclinometer or piezometer are not usually directly
applicable for the risk management in a PLSLA. The rainfall data
(rainfall accumulation or rainfall intensity), on the other hand, may be

more applicable for the purpose.
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il Convert Raw GMNSS data to GPB

—Receiver Type

Rinex| GLES

=

Global Options | Info

Falder:

IG:'\G peh D07 541060306

—Source Files

et Faolder |

— Convert Files

15062471.170
15062472170
15062473170
15062430.170
15062430.170
15062500.170
15062501170
15062530.170
15062540.170
15062541170

Add

Filter: |*.nl:us;".1 o 0707 17d0d

Auta Detect |

Addall | Auto sddal |

Auto Add Recursively |

File Marne

| R eceiver

€

Remowve |

Clear

Options |

&5 GG psh D0 5y 05094064 15052460.170

RIMEX,

I |

>

"iew |

Corveert |

Bl D34610609 - GrafNet 8.40
File Process Options Output

3-5 GrafNet

Window Help

Help | About |

Cloze |

D82 &feR # A 2| 8ol BE % S @ nlH

[ Project
Observations
Stations
Sessions
Control Paints
Baselines

Name | sD(m.. [ Relia_. [ RMS(. | SolTy.. [ Time(h:m) | Distik... [ Status [ From | To | |
W 0201 to 23010901 (1) 07 310 119 L1-Ne.. 03:21:20 336  Good 0201 23010901 1
23010021 t0 23050021 () 09 400 93 L1-Ne_. 01:00:21 040  Good 23010 23050821 2
W 0201 to 23010901 (6) 16 200 115 L1-Fix.. 00:37:37 336  Good 0201 23010001 6
W 0201 to 23010901 (7) 16 160 75 L1-Ne.. 00:33:44 336 Good 0201 23010901 7
' 0201 to 23020927 (2) 05 170 142 L1-Ne.. 05:37:44 337  Good 0201 23020827 2
2301002210 23020922 (2) 05 300 137 L1-Fix.. 05:55:34 008  Good 23010.. 23020922 2
v 0201 to 23010902 (1) 02 500 87 L1-Ne_. 16:20:06 336  Good 0201 23010802 1
W 0201 to 23010902 (2) 07 340 115 L1-Ne... 02:04:25 336  Good 0201 23010002 2
W 0201 to 23020929 (2) 1.0 200 182 L1-Fix.. 05:15:18 337 Good 0201 23020929 2
' 0201 to 23010902 (4) 12 220 100 L1-Ne. 01:01:15 336  Good 0201 23010902 4
0201 to 23010902 (5) 09 410 80 L1-Ne.. 0253:53 336  Good 0201 23010802 5
v 0201 to 23010904 (1) 03 490 116 L1-Ne_. 18:00:39 336  Good 0201 23010804 1
W 0201 to 23010004 (2) 05 440 106 L1-Ne.. 03:00:52 336  Good 0201 23010004 2
W 0201 to 23010904 (3) 13 200 89 L1-Fix.. 00:48:38 336  Good 0201 23010904 3
' 0201 to 23010904 (4) 09 310 125 L1-Ne_. 01:56:56 336  Good 0201 23010904 4
0201 to 23010905 (1) 04 330 165 L1-Ne.. 13:53:04 336  Good 0201 23010905 1
0201 to 23010906 (1) 05 430 137 L1-Ne_. 05:14:26 336  Good 0201 23010806 1
W 0201 to 23010907 (1) 57 150 900 L1-Ne.. 00:32:36 336  Good 0201 23010007 1
W 0201 to 23010907 (2) 03 470 130 L1-Ne.. 19:16:55 336  Good 0201 23010907 2
W 0201 to 23010907 (3) 08 160 169 L1-Ne_. 01:35:20 336  Good 0201 23010907 3
0201 to 23010908 (1) 08 360 121 L1-Ne.. 01:39:03 336  Good 0201 23010008 1
v 0201 ta 23010908 (10) 20 150 115 L1-Ne_. 00:21:56 336  Good 0201 23010808 10
0201 to 23010008 (11) 10 620 55 L1-Fix.. 01:20:33 336  Good 0201 23010008 1
0201 to 23010008 (12) 45 180 50 Li-Fix.. 00:18:19 336 Good 0201 23010808 12
0201 ta 23010908 (13) 14 190 55 L1-Fix.. 00:19:57 336  Good 0201 23010908 13
0201 to 23010908 (14) 08 320 78 L1-Fix.. 01:20:11 336  Good 0201 23010008 14
v 23010026 t0 23050026 () 06 430 101 L1-Fix.. 13:56:56 040  Good 23010 23050826 2
v 0201 to 23010908 (2) 07 260 129 L1-Ne.. 02:34:25 336  Good 0201 23010008 2
V2301091210 23030912(2) 03 280 139 L1-Ne.. 08:07:22 0.24  Good  23010.. 23030912 z
' 0201 to 23010908 (4) 15 190 130 L1-Ne. 01:22:11 336  Good 0201 23010908 4
0201 to 23010908 (5) 1.0 360 89 L1-Fix.. 01:21:47 336  Good 0201 23010008 5
Jn?ﬂ1 tn 22010ANR (AY 21 170 118 I1-Nea nN-22-5A 226 Grnd n2m 2an1nang A
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3-6 GrafNetl u
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3-1. 1 -DO15
r D050 GlAw 4 VO 1067 9bMyYY yd Y

T Gl 9t X 5wy 106X 10wy 116X 6wy ¢ G1 &

ayd o0Yo BOw y TeH 2 (HKB )18 Y

K U3 3 YL b B |. 0 T 0O

N Yo a oydY Ant o LA 9% 1 10

L ZO2QY Q & 32'Hyl O NRWO>p & V

Vo uydXY Lg KZ ou » Q w |

@ 32 D015 © D Q
GPS w ECY ® NG ® @ ®
( mm) ( mm) (. mm)

G2 2017/ 0. ! -1, 9 .
G2 2017/ 8 . 12, 30
G2 2017/ 6 . 6. 34
G2 2017/ 13. 2. 17
G2 2017/ 8. ; 40 29
G2 2017/ 28 . 3. 77
G2 2017/ 20 . 4 28
G2 2017/ 2. 22 56
G3 2017/ -8 . 1. ¢ 9.
G3 2017/ 2. 5. 1 11
G3 2017/ 10. 11 7.
G3 2017/ 16. -5 . 33
G4 2017/ 1. 9. 23
G4 2017/ 1. 2. 1.
G4 2017/ 0. 7 13,
G4 2017/ 7. 14, 10 .
G4 2017/ -6 . -9 . 10 .
G4 2017/ 4 23, 16.
G4 2017/ 1209 13, 57
G4 2017/ 1. 13, 35 .
G5 2017/ 4 10 10
G6 2017/ 26 28 4
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G6 2017/ 28 -39 12
G6 2017/ 21 -2 4 -7 .
G6 2017/ 31 -8 4 -13
G6 2017/ -2 6 -3 4 -7 3
G6 2017/ 10 -6 . 7.

31.9% -D346
GPS 1 t 1067 8b 1w3 11b 30w Y G40 11t 8w L
YZ G N yo~ ...t & yw 2 NRy
E-AV . | O 373 39 Q V 8 1w3 8% 11
wX Y Awn, y oYW G¥ G2u G3Wwd Y10wA . n(
wt /)R D 10en Y B b 2en¥YZ + X, ny
o (1~2emn /b)) Al > Qw0 322 Y]
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Relative displacement
in NORTH(mm)
Relative displacement
in NORTH(mm)

-200

Date 8/1/17  8/31/17  9/30/17  10/30/17 11/29/17
Date

. D346G1_NiH

o . D346G2_Ni#

g E 50 o g 0

__%" E L I L g E 50 e,

2 3:5 50 _g B o hrem et et it SN et W i

% - 00 4 T T T T 2 S&' -50

= g/1/17 83117 9/30/17  10/30/17  11/29/17 R . . . .
Date = 8/1/17 8/31/17  9/30/17  10/30/17 11/29/17

ic N D346G1_Hif Date

i, §0 D346G2_HEfi

29 g Eo
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Date
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Relative displacement

Relative displacement

Relative displacement
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