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EGU General Assembly 2019Rock slope failure in Taiwan
• Single event: rock fall/ toppling
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Site location: New Taipei city, Taiwan
Date: 2018/06/12

Site location: Ilan city, Taiwan
Date: 2017/12/23
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Site location: Hsinchu city, Taiwan
Date: 2018/05/18

Industrial 
road

Bridge

Tunnel
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• Single event: rockslide
Site location: New Taipei city, Taiwan
Date: 2010/04/25
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• Compound disaster
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Site location: Kaohsiung city, Taiwan
Date: 2018/07/13
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• Produce rock slope susceptibility maps at different map scales
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Regional (1:50,000)
Medium (1:25,000)
Local (1:5,000)
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• Tiangul creek basin, Ilan city, Taiwan 
Site location: Ilan city, Taiwan
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42 data 32 data
Total of 74 geological data.

Study area
(Collected geological data)
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Data source Scale Numbers Percentage (%)
Ogasawara (1933) 1:100,000 0 0

Tseng (1978) 1:100,000–1:50,000 5 12
CGS of Taiwan (1995, 

2008) 1:50,000 11 26

Lo (2012) 1: 5,000 25 60
Field investigation < 1: 5,000 1 2

Data source Scale Numbers Percentage (%)
Ogasawara (1933) 1:100,000 0 0

Tseng (1978) 1:100,000–1:50,000 1 3
CGS of Taiwan (1995, 

2008) 1:50,000 11 34

Lo (2012) 1: 5,000 8 25
Field investigation < 1: 5,000 12 38

Table II Statistics of cleavage data

Table I Statistics of bedding data

Study area
(Collected geological data)
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Object-based  image analysis
(OBIA)
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• Strategy 1:
defines temporary SPs by 
evaluating the homogeneity of 
each object. (Drăguţ et al., 2014)

• Strategy 2:
verifies the SU size according to
the map scale. (Calvello et al., 2013)

• Strategy 3:
compares the standard 
deviation of the terrain aspect 
within an SU with a threshold of 
40°.
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Map scale Scale 
parameter Total numbers Average area

(hectare)
Average SD 

of slope aspect

Suggested area 
of SU by this 

study (m2)
Regional 
(1:50,000) 16 663 5.0 41.1 50,000

Medium 
(1:25,000) 12 1222 2.7 39.1 27,000

Local 
(1:5,000) 6 2788 1.2 37.2 12,000
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Landscape classification
(Regional map scale; 1:50,000)

SPOT-6 panchromatic image
Resolution: 2.5 m
Cloud cover: 0 %
Image date: 2013/03/12
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Landscape classification
(Regional map scale; 1:50,000)
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Landform classification
(Medium map scale; 1:25,000)
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Total of 74 geological data 
was used in the analysis of 
regional scale.
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Landform classification
(Medium map scale; 1:25,000)
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Bedding-controlled Cleavage-controlled
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Landform classification
(Medium map scale; 1:25,000)
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Classification of failure mechanisms
(Local map scale; 1:5,000) 
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18Numbers of geological data increased from 74 to 306. 

Classification of failure mechanisms
(Local map scale; 1:5,000) 
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Classification of failure mechanisms
(Local map scale; 1:5,000) 
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Conclusions

Site map scale
(>1:1,000)

Using higher-resolution 
terrain data, such as 
LiDAR and UAV-based 
DSM
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Thanks for your listening
Cheng-Han Lin

stephanlin@outlook.com
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