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Abstract

This project has established a feasible method for deep-seated landslide
investigation and landslide susceptibility assessment. State-owned forest business areas
in upstream of Kao-Ping River and Zengwun River watershed are chosen as study area.
The major scopes of work are to find the potential sites of deep-seated landslide through
landslide interpretation, to evaluate the degrees of hazard and to propose the possible
contingency plan for high risk sites. Field survey and simulation of landslide dams are
implemented on 10 sites. A high risk site is chosen for trial of monitoring plan. In this
study, a deep-seated landslide is defined when its area is larger than 10 Ha, and bedrock
Is reached or depth of landslide is more than 10 m.

Multi-temporal satellite images, aerial photos across Typhoon Moratko, multi-
period landslide inventories, digital elevation model (DEM), and DEM derived
hillshade and slope information are used for deep-seated landslide survey, historic data
and landslide characteristics. Deep-seated landslides are classified into four types:
landslides occurred in the recent years as “Type A” (356 sites); suspected landslides
occurred in the past as “Type B” (376 sites); potential sites of landslides with
topographical features of sliding as “Type C” (1,003 sites); and potential sites of
landslides without topographical features of sliding as “Type D (195 sites).

When choosing proper sites for field survey of deep-seated landslide studies,
access of traffic, safety of villages, range of state-owned forest and other conditions are
taken into consideration. Ten sites of field survey, and simulation of deep-seated
landslides and its dam have been accomplished. The simulation result shows that eight
landslides from ten might block the river and cause landslide dams. Details of two
largest potential dams are as followings: (1) site DO15 (Liouguei Dist., Kaohsiung City),
size of dam is 2,804 m long and 39 m high; (2) site D086 (Sandimen Township,
Pingtung County), size of dam is 2,627 m long and 67 m high.

The occurrence potential of deep-seated landslides is assessed by Weight-of-
Evidence method. Occurrence potential together with International Strategy for
Disaster Reduction (ISDR) formula, degree of hazard is then estimated. 11 sites fall
into relative high degree of hazard. Information of those sites is provided to responsible
authorities of disaster prevention and mitigation as a working reference and basis. In
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addition, slope units and Weight-of-Evidence method are used to produce susceptibility
maps. 50% of type C landslides on susceptibility maps fall into extremely high and high
risk areas which means those maps have certain predictive ability.

Monitoring plan is developed and carried out on site D346 (Taoyuan Dist.,
Kaohsiung City). GPS data shows that rainfall causes horizontal displacements of 4.3
cm to north and 27.3 cm to west, and 20.5 cm on vertical displacement. Observation
data from surface extensometer shows the maximum amount of extension is 8 cm.
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| Ereject | E:\FOREST\PROJECT\231\2013_231.8pr |
| Mapping System | Transverse Mercator (TM) ]
| Frojecvion Template | Transverse Mezcator ]
| Dazum | WGSE4 [Werld) I
| Geoid Medel | <Hone> 1
BASELINES
| 1 1 ¥umber of epocha___ |
| Baseline Solutien o | Lengzh RMS RDOP Ractio Duration # Saz | Teral Solved & Solved |
! ! =) (=) ! 1
| 1
| 2361_331-2363_231(01) L1 (fiwed) | 146.630 0.018 0.0% 11:59:59.00 43109 43199 100.00 |
| 2361 231-2363_231(01) L1 (fixed) | 240.087 0.020 0.09 08:59:59.00 d2a99  323my 100.00 |
| 23G1_231-2365 231401} L1 (fixed) | sss.886 0.019% 0.06 23:99:58,99 BEIFY  B6IDD 100.00 |
| 2302_251-23G3_231(01) L1 (fixed) | 1B5.468 0.019 0.07 23:59:59.00 BE400  A3404 5662 1
| 2362 231-2364, ::Hn.l L1 (fixed) | 215.370 0.017 0.06 23:59:59,00 86395 84803 97,81 |
| 11 (fixed) | 244.735 0,016 0.08 23:59:59,99 26333 B44T2 37,77 |
1 11 (fixed) | 340.626 0.014 0.08 86308 86390 BR.85 |
1 L1 (fixed) | 397.157 0.014 0.06 90.0 BEI0Y  E6353 99,95 |
| 11 (fixed) 1 81.677 0.013 0.08 90.0 96385 BE3Ts 55,87 |
1 L1 (fixed) 1 2610.240 0.020 0.09 90.0 159 2159 100.00 |
| _ L1 ifixed) | 2559.878 0,020 0.0% 90.0 23:59:45.00 5760 57€0 100.00 |
1 L-23G3_231(01) 11 (fixed) | 2734.063 0.01% 0.05 11.7 23:59:45.00 5760 5759 55.58 |
| 2304_231 (01) 11 (fixed) | 2422.675 0.01% 0.04 90.0 5758 5756 33.95 |
| PROL-23G5_231(01) L1 (fixed) | 2353.845 0.017 0.06 8.9 2878 873 20.7% |
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NETWORE ADJUSTMENT SUMMARY

140 0 b b |Netwadk 1

Hetwork

Project

Adjustment Date
Mapping System
Projection Template

Hetwork 1
E:\FOREST\PRCJECT\231%\2013 231.spr
2013/10/24 18:18:32.51 (UTC)
Transverse Mercator (TM)
Transverse Mercator

Adjustment type:

ADJUSTMENT RESULTS

Datum WG584 [World]

Geoid Model <None>

Units m
BDJUSTMENT PARAMETERS
Confidence Region Type: 3D Confidence Level: 95%
Humber of Sites: & Humber of Vectors: 14

Fixed Stations with Ruxiliary Parameters

Iterations:
Degrees of Freedom:

Estimated Variance Factor:

2 Residuwal Critical Value: 3.158
27 Residuals over Critical Value: o]
0.2572 Chi2 Test: 0.625 <« 1 < 1.853 (PASSED)

BAPRIORI REFERENCE STATIONS CCCORDINATES

H.B. Fix status codes are

Elevation (m}

Fix order is Latitude,

(U)ser fixed and (5)oftware fixed.

Longitude, Height.

UUU PACL
WGE584 m Transverse Mercator (TM) (m)
Lat: N 23 06 31.11227 +/- 0.000 H: 219565.075 +/- 0.000
Lon: E120 42 10.33951 +/- 0.000 X: 2556344.460 +/- 0.000
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