
�������� ��	
�����

Regional landslide susceptibility assessment using multi-stage remote sensing
data along the coastal range highway in northeastern Taiwan

Ching-Fang Lee, Wei-Kai Huang, Yu-Lin Chang, Shu-Yeong Chi, Wu-
Chang Liao

PII: S0169-555X(16)30471-8
DOI: doi:10.1016/j.geomorph.2017.10.019
Reference: GEOMOR 6205

To appear in: Geomorphology

Received date: 13 June 2016
Revised date: 19 October 2017
Accepted date: 21 October 2017

Please cite this article as: Lee, Ching-Fang, Huang, Wei-Kai, Chang, Yu-Lin, Chi, Shu-
Yeong, Liao, Wu-Chang, Regional landslide susceptibility assessment using multi-stage
remote sensing data along the coastal range highway in northeastern Taiwan, Geomor-
phology (2017), doi:10.1016/j.geomorph.2017.10.019

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.geomorph.2017.10.019
https://doi.org/10.1016/j.geomorph.2017.10.019


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

- 1 - 
 

Regional landslide susceptibility assessment using multi-stage remote 
sensing data along the coastal range highway in northeastern Taiwan 
 
Ching-Fang Lee1,*, Wei-Kai Huang1, Yu-Lin Chang1, Shu-Yeong Chi1, Wu-Chang 

Liao2 
1 Disaster Prevention Technology Research Center, Sinotech Engineering Consultants, 

INC., Taipei 11494, Taiwan, R.O.C. 
2 Fourth District Maintenance Construction Office, Directorate General of Highways, 

MOTC., Yilan 27045, Taiwan, R.O.C. 

 

Abstract 

Typhoons Megi (2010) and Saola (2012) brought torrential rainfall which 

triggered regional landslides and flooding hazards along Provincial Highway No. 9 in 

northeastern Taiwan. To reduce property loss and saving lives, this study combines 

multi-hazard susceptibility assessment with environmental geology map a rock mass 

rating system (RMR), remote sensing analysis, and micro-topography interpretation to 

develop an integrated landslide hazard assessment approach and reflect the intrinsic 

state of slopeland from the past toward the future. First, the degree of hazard as 

indicated by historical landslides was used to determine many landslide regions in the 

past. Secondly, geo-mechanical classification of rock outcroppings was performed by 

in-situ investigation along the vulnerable road sections. Finally, a high-resolution 

digital elevation model was extracted from airborne LiDAR and multi-temporal 

remote sensing images which was analyzed to discover possible catastrophic landslide 

hotspot shortly. The results of the analysis showed that 37% of the road sections in the 

study area were highly susceptible to landslide hazards. The spatial distribution of the 

road sections revealed that those characterized by high susceptibility were located 

near the boundaries of fault zones and in areas of lithologic dissimilarity. Headward 

erosion of gullies and concave-shaped topographic features had an adverse effect and 

was the dominant factor triggering landslides. Regional landslide reactivation on this 

coastal highway are almost related to the past landslide region based on hazard 

statistics. The final results of field validation demonstrated that an accuracy of 91% 

could be achieved for forecasting geohazard followed by intense rainfall events and 

typhoons.   
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