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ABSTRACT 

The purpose of this study is to assess the influence of landslide causal factors 

related to anthropogenic activities on landslide occurrence in Bukit Antarabangsa, a 

township northeast of Kuala Lumpur in Ampang Jaya Municipal Council. Landslide 

disasters are a widespread phenomenon in Malaysia’s Selangor region; with the study 

area being the site of numerous incidents that are frequently attributed to human-

induced causes. The study implements a data-driven weight of evidence model to 

identify landslide causal factors that are most predictive of landslide occurrence based 

on an inventory of 20 landslides, and attempts to evaluate the extent to which these 

factors are driven by urban development. A total of 18 landslide causal factors are 

selected for analysis, 17 of which are used in the final analysis. The causal factors are 

categorized on four main groups, namely geological, geomorphological, hydro-

tographical, and anthropogenic factors. Dichotomies between anthropogenic and non-

anthropogenic factors are also made to understand the contribution of human-related 

factors on slope failures. The landslide causal factors, represented spatially as a set of 

factor maps were processed to determine factor classes for each landslide causal 

parameter, after which data was entered into a Bayesian weight of evidence statistical 

model to determine the contrast values for each factor class. The contrast values 

reflected the extent to which each causal factor class was predictive of landslide 

occurrences. These values were used to create weight maps for each factor class, which 

were combined to derive the landslide susceptibility index (LSI). The LSI values 

enabled visualization of the spatial distribution of landslide susceptibility across the 

study area based on a given combination of causal factors. Susceptibility maps were 

prepared for factor combinations including 1) only non-anthropogenic parameters and 

2) all landslide causal parameters. Comparisons were made between these two 

combinations to determine the influence of human-induced factors on overall 

susceptibility, as well as analyses to determine the incremental effect that individual 

anthropogenic causal factors had on cumulative landslide susceptibility. The results 

indicated that collectively, the selected anthropogenic factors had a marginal influence 

on landslide susceptibility. However, within the anthropogenic factor group, land use 

land cover appeared to weigh significantly on landslide susceptibility, especially 

within the zone of the highest LSI values. This was followed closely by the influence 

of one distance to road factor class (147-218). Among the non-anthropogenic factors, 

lineament density, distance to lineament, slope, terrain ruggedness index (TRI), flow 

direction, aspect and terrain surface texture (TST) displayed the highest spatial 

correlation with landslide occurrence. 
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ABSTRAK 

Tujuan kajian ini adalah untuk menilai pengaruh faktor penyebab tanah runtuh 

yang berkaitan dengan aktiviti antropogenik terhadap kejadian tanah runtuh di Bukit 

Antarabangsa, sebuah perbandaran timur laut Kuala Lumpur dalam Majlis 

Perbandaran Ampang Jaya. Bencana tanah runtuh adalah fenomena yang meluas di 

negeri Selangor Malaysia; dengan kawasan kajian menjadi tapak kebanyakan kejadian 

tanah runtuh yang sering dikaitkan dengan punca yang disebabkan oleh kegiatan 

manusia. Kajian ini mengguna pakai model pemberat berdasarkan bukti iaitu salah 

satu model berasaskan data untuk mengenal pasti faktor penyebab tanah runtuh yang 

paling berpotensi meramalkan kejadian tanah runtuh berdasarkan inventori 20 tanah 

runtuh, dan cuba menilai sejauh mana faktor ini didorong oleh pembangunan bandar, 

berkait dengan kegiatan manusia. Sebanyak 18 faktor penyebab tanah runtuh dipilih 

untuk dianalisis yang mana 17 daripadanya digunakan dalam analisis akhir. Faktor 

penyebab dikategorikan kepada empat kumpulan utama iaitu faktor geologi, 

geomorfologi, hidro-topografik dan antropogenik. Dikotomi antara faktor 

antropogenik dan bukan antropogenik juga dibuat untuk memahami sumbangan faktor 

berkaitan manusia terhadap kegagalan cerun. Faktor penyebab tanah runtuh, diwakili 

secara reruangsebagai satu set peta faktor yang telah diproses untuk menentukan kelas 

faktor bagi setiap parameter penyebab tanah runtuh, selepas itu data dimasukkan ke 

dalam model pemberat berdasarkan bukti  jenis  Bayesian untuk menentukan nilai 

kontras bagi setiap kelas faktor. Nilai kontras mencerminkan sejauh mana setiap kelas 

faktor penyebab meramalkan kejadian tanah runtuh. Nilai ini digunakan untuk 

mencipta peta pemberat bagi setiap kelas faktor, yang digabungkan untuk memperoleh 

indeks kerentanan tanah runtuh (LSI). Nilai LSI membolehkan visualisasi taburan 

reruang kerentanan tanah runtuh di seluruh kawasan kajian berdasarkan gabungan 

faktor penyebab. Peta kerentanan telah disediakan untuk kombinasi faktor termasuk: 

1) hanya parameter bukan antropogenik dan 2) semua parameter penyebab tanah 

runtuh. Perbandingan telah dibuat antara kedua-dua kombinasi ini untuk menentukan 

pengaruh faktor yang disebabkan oleh manusia terhadap kerentanan keseluruhan, serta 

analisis untuk menentukan kesan tambahan yang disebabkan oleh faktor penyebab 

antropogenik individu terhadap kerentanan tanah runtuh kumulatif. Keputusan 

menunjukkan bahawa secara kolektif, faktor antropogenik yang dipilih mempunyai 

pengaruh kecil terhadap kerentanan tanah runtuh. Walau bagaimanapun, dalam 

kumpulan faktor antropogenik, faktor litupan guna tanah kelihatan memberi kesan 

yang ketara terhadap kerentanan tanah runtuh, terutamanya dalam zon dengan nilai 

LSI tertinggi. Ini diikuti rapat dengan pengaruh jarak terhadap kelas faktor jalan raya 

(147-218). Antara faktor bukan antropogenik, ketumpatan garisan, jarak ke garisan, 

cerun, indeks kekasaran rupa bumi (TRI), arah aliran, aspek dan tekstur permukaan 

rupa bumi (TST) menunjukkan korelasi reruang  tertinggi dengan kejadian tanah 

runtuh. 
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CHAPTER 1  

INTRODUCTION 

1.1 Background to the Study 

A landslide is defined as a “movement of a mass of rock, earth or debris down 

a slope” (Cruden, 1991). Landslides displace thousands of people and cause numerous 

fatalities and loss of productive assets all across the world. Landslides are common in 

hilly and mountainous parts of Malaysia, and result in major losses of economic and 

environmental resources, including human fatalities (Akter et al., 2019). In spite of 

this, it remains difficult to predict landslide occurrence spatially and temporally with 

a level of accuracy needed to prevent such losses. This is because unlike earthquakes 

and volcanic eruptions that can be pegged to a specific location, landslides are the 

result of localized processes and rarely occur in the exact same location (Van Westen 

et al., 2006). Added to this problem is the widely varying range of natural and human-

induced factors that influence each slope failure, even within the same region (Fell et 

al., 2008). Therefore, it is often necessary to examine these occurrences within their 

unique geographical and environmental context to build a comprehensive 

understanding of landslide susceptibility, hazard and risk.  

Landslide occurrence in Malaysia has been attributed to a number of factors, 

the most notable among these being design errors due to insufficient site-specific 

ground investigation (Haliza and Jabil, 2017). The prevalence of man-made causal 

factors ties in with Malaysia’s rapid urbanization and development of highland and 

hilly terrain (Nor Diana et al., 2021), and points to a possible trend towards 

development beyond control of land use. Conventional methods of landslide risk 

reduction typically involve implementation of engineering controls that carry a 

substantial financial cost and environmental impact. This despite studies indicating 

significant improvements to factor of safety due to reinforcement by planting of woody 

vegetation (Haliza and Jabil, 2017). Numerous studies on landslide risk focused on 
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geological, geomorphological, hydro-topographical factors, although the hydrological 

effect of vegetation on rainfall-induced landslides has been rarely assessed (Gonzalez-

Ollauri and Mickovski, 2017). Risk reduction strategies have utilized a number of 

spatial information approaches to identify landslide-prone areas and assess potential 

damage during planning of urban and infrastructural development. 

Geographical Information Systems (GIS) are applied to landslide disaster 

preparedness primarily through geospatial mapping to determine an area’s landslide 

susceptibility, hazard and risk, which enables planning authorities to carry out 

appropriate zonation for urban development based on landslide risk. GIS also allows 

disaster management agencies to carryout strategic level analyses of landslide 

occurrence thanks to the ability of geospatial techniques to integrate varying datasets 

at across a wide geographical scale. Geospatial methods provide a set of diverse and 

scalable tools for basic and advanced assessment of landslide susceptibility, hazard 

and risk, and a mechanism for development and sharing of landslide inventories. 

Landslide inventory mapping provides historic information on landslide occurrences 

and enables experts to gain further insight into their unique characteristics. The 

inventories are typically compiled in a GIS-based risk assessment system with 

environmental factors, triggering factors and landslide occurrences comprising some 

of the input data (Van Westen et al., 2006). The inventory is a first and often critical 

phase of the risk assessment process. It is followed by the landslide susceptibility 

phase, which seeks to assess the proneness of a given area to landslide occurrence. 

This study focuses on landslide susceptibility, which is typically the first stage 

of landslide risk management (Fell et al., 2008). Landslide susceptibility addresses the 

question of “where could landslides occur?”, and can be seen as an estimation of the 

spatial probability of landslide occurrence at a given location (Fell et al., 2008; 

Günther, 2007). Landslide susceptibility informs subsequent studies of landslide 

hazard (when do what landslides occur?) and landslide risk (what consequences do 

landslides have?) (Günther, 2007). GIS has become a popular method for assessing 

statistical landslide susceptibility (Van Westen et al., 2006). To date, there have been 

a number of studies on landslide susceptibility in Peninsular Malaysia, the majority of 

which have focused on natural (i.e. geological, geomorphological, hydro-
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topographical) and, to some extent, anthropogenic factors. What remains less clear is 

the link between slope instability possibly attributed to anthropogenic causal factors 

related to urban development and landslide occurrence. 

1.2 Problem Statement 

In Malaysia, numerous studies have been carried out on landslide mapping and 

risk zonation; however, few have focused on aspects such as causal factor analysis, 

sensitivity analysis and socio-economic characterization (Akter et al., 2019). This 

challenge has been observed despite a growing acknowledgment that landslide 

occurrence is being driven by natural as well as anthropogenic factors.  

Land urbanization has been linked to an increased likelihood of landslides, 

largely due to physical disturbances that result in reduced vegetation cover and cutting 

of natural slopes (Li et al., 2017). While urbanization on its own does not necessarily 

increase the likelihood of landslide occurrences, the pressure for more land can lead to 

building in areas that are susceptible to landslides (Klimeš and Novotný, 2011).  

 The area of study, Bukit Antarabangsa in Ampang Jaya Municipal Council 

(MPAJ), is one of the most landslide-prone regions in Malaysia, and recorded six 

landslide events in the period from 1993 to 2014 (Akter et al., 2019). The 

consequences of landslide occurrences in this area range from damage of roads and 

residential property to loss of life (Nor Diana et al., 2021). Bukit Antarabangsa is also 

a rapidly growing peri-urban area with considerable hillside development. Recent 

studies of this area have highlighted construction design errors and precipitation as 

main causal factors of landslide occurrence (Jebur et al., 2014; Kazmi et al., 2017). 

However, the rapid urban development of the area, and subsequent increase in surface 

runoff could play a role in the area’s proneness to slope failure (Haliza and Jabil, 2017). 

The study area, much like the rest of Malaysia, enjoys a tropical climate with high 

annual rainfall playing a significant role in landslide events (Akter et al., 2019). 

Landslide occurrences have also been attributed to human practices such as 
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construction of roads without adequate grading of slopes, poorly planned alteration of 

drainage patters and disturbing of old landslides (USGS, 2021). 

In Bukit Antarabangsa, improper planning and the continued development of 

hilly areas have been cited as contributing factors arising from human activity (Shafie 

et al., 2013). While the geology of the area remains fairly stable, the ongoing urban 

expansion has led to deforestation, which has in turn exacerbated weathering and 

erosion (Hassaballa et al., 2014). It is worth noting, however, that MPAJ has taken 

significant steps to mitigate landslide risk through planning development controls that 

establish criteria for developing within certain slope and altitude classes.  

1.3 Research Goal 

This research seeks to assess the influence of anthropogenic causal factors on 

landslide susceptibility in a landslide prone area using a data-driven geospatial method. 

It seeks to determine whether or not approaches that address housing and infrastructure 

development can provide a basis for sustainable, low-cost landslide risk reduction in 

urbanized areas. 

1.4 Research Objectives 

The research objectives of the study are outlined as follows:  

(a) To identify causal factors that have a significant influence on landslide 

occurrence in Bukit Antarabangsa including factors related to anthropogenic 

activities.  

(b) To implement an analytical model for assessing the influence of anthropogenic 

causal factors on landslide susceptibility in Bukit Antarabangsa.  
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(c) To evaluate the data-driven model for assessing landslide susceptibility and the 

influence of anthropogenic causal factors.  

1.5 Research Questions 

The research questions for the study are outlined as follows:  

(a) Which causal factors have been attributed to historical landslide occurrence in 

Bukit Antarabangsa?  

(b) How have landslide occurrences in the Bukit Antarabangsa been affected by 

anthropogenic factors? 

(c) Which analytical technique reliably enables assessment of the influence of 

landslide causal factors on landslide events? 

(d) How shall the analytical model be constructed and implemented? 

(e) How reliable is the model in predicting the likelihood of landslide occurrence 

for each causal factor? 

(f) What is the incremental effect of anthropogenic causal factors on the 

cumulative susceptibility to landslide occurrence?   

 

1.6 Study Area Scope  

The choice of Bukit Antarabangsa as the area of study is owed largely to its 

prominence as one of the major hot spots of landslide occurrence in Malaysia. The 

township is situated in Klang Valley, which is an economic powerhouse in the region 

and as a result continues to experience rapid urban expansion in spite of landslide 

prevalence. This therefore made it an interesting case to investigate issues arising from 

the overlap of urban development and landslide susceptibility.  
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The study covers a 1.15 square kilometre area in the township of Bukit 

Antarabangsa on the northeastern extent of Ampang Jaya Town Council. This specific 

area was selected for its high density of landslides. Bukit Antarabangsa is a hillside 

township located in Ulu Klang District, Selangor State, and is under the jurisdiction of 

Ampang Jaya Municipal Council. It is cantered at geographic coordinates 3°12′00″ 

north latitude and 101°46′01″ north of Kuala Lumpur (Figure 1.1). The township has 

witnessed a rapid increase in infrastructure development owing largely to its proximity 

to Kuala Lumpur (Hassaballa et al., 2014). The study area covers approximately 73 

square kilometres, and forms a narrow ridge that extends in the northeast-southwest 

direction with a maximum elevation of 230 m (Chigira et al., 2011). The landscape is 

characterized by rolling hilly terrain with a network of streams and rivers. Land use in 

the area includes flat terrain at peat swamp forest, grassland, ex-mining, and scrub 

area, and a hilly expanse of natural forest ranging between 0 and 420 m above sea level 

(Lee and Pradhan, 2007).  

Bukit Antarabangsa is a well-known landslide prone area and was selected for 

this reason. Recent significant events include December 1993, May 1999, November 

2002 and December 2008 (Chigira et al., 2011; Hassaballa et al., 2014). Several 

investigations conducted in the period following these incidents indicated that the 

landslide was the result of several factors such as loose soil from earth dumping during 

construction, a rise in ground water level due to extended rainfall in the months prior 

to the failure, sustained soil creep that expanded the existing cracks and created new 

tension cracks as well as heavily leaked active water pipe as a result of soil creep 

(Ismail et al., 2019). The 1993 landslide was responsible for the collapse of the 

Highland Tower condominium, which led to 48 fatalities. The occurrence of this 

landslide was partly attributed to presence of weathered granitic material which is 

porous, friable and inherits relict planes of weakness from the parent rock (Chigira et 

al., 2011). The 1999 landslide took place near Athenaeum Tower condominium. It did 

not result in any fatalities but cut off the access road to Bukit Antarabangsa and left 

many people trapped inside their homes. The failure was attributed to non-adherence 

to the minimum factor of safety requirements, inadequate slope drainage, weak 

material in the slope body, subsurface saturation by rainwater, vegetation removal due 

to dumping, and internal erosion of fill materials (Ismail et al., 2019; Kazmi et al., 

2017). The landslide of 2008 occurred only 1.4 kilometres from the Highland Tower 
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site and resulted in five fatalities, blocking of the access road, and confining of 

approximately 2,000 inside their homes. Contributing factors included presence of 

loose soil from earth dumping during construction, damaged or poorly maintained 

drainage, leaking from underground water supply lines and prolonged rainfall. 

 

Figure 1.1: Study Area 

Geologic conditions specifically rock type have a significant influence on 

landslides for instance earth flows and earth slides are more likely to occur in geologic 

settings characterized by fine-grained materials such as shale and unconsolidated 

alluvium (Liu et al., 1992; Ohlmacher, 2000). The geologic setting of the study area is 

characterized by granitic rock, phyllite and schist, and limestone with minor 

intercalations of phyllite, with most landslides occurring on granitic rock formations 

(Lee et al., 2014). With a few exceptions in northern Europe and North America, 

granitic rocks in particular are known to be prone to weathering and thus are 

susceptible to landslide occurrence (Chigira et al., 2011). 



8 

 

Geological factors include parameters such as rock types, weathering, 

discontinuities, structural aspects and faults. The landslide susceptibility mapping 

considers two geological factors namely lineament density and distance to lineament. 

 

1.7 Research Significance 

Preparation of landslide susceptibility maps is crucial for safe and economic 

planning of urban developments (Polykretis et al., 2015). These maps enable planners 

to determine land use restrictions within historically landslide-prone areas. As urban 

areas sprawl farther into hilly and mountainous terrain, it is necessary to understand 

the degree of exposure to landslide hazards in order to minimize the cost of living in 

landslide-prone areas (USGS, n.d.).  

This research proposes a method for evaluating the importance of 

anthropogenic activities on the susceptibility of urbanized areas to landslides. It aims 

to integrate human-induced triggering causal factors into the landslide susceptibility 

mapping process for hillside urban development. This is achieved by comparing the 

importance of causal factors on landslide susceptibility in built-up and non-built-up 

areas. The study anticipates that information generated will contribute to a more 

holistic approach to landslide susceptibility mapping in urban areas– one that enables 

planners to evaluate development constraints based on geo-environmental and 

anthropogenic causal factors. 

This research differs from previous studies in its focus on anthropogenic 

landslide causal factors and the human activities that influence them. Therefore, it is 

envisaged that the research will benefit the following stakeholders: 

1. Jabatan Kerja Raya (JKR) or Malaysian Public Works Department) 

2. Jabatan Mineral dan Geosains (JMG) or Department of Mineral and Geoscience 

3. Majlis Perbandaran Ampang Jaya (MPAJ) or Ampang Jaya Municipal Council 

4. Angkatan Pertahanan Awam Malaysia (APM) or Malaysian Civil Defence 

Department 
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5. National Disaster Management Agency (NADMA) 

 

1.8 Thesis Structure 

This thesis adopts the structure outlined as follows: 

Chapter 2 highlights the findings of established research on landslides and 

landslide susceptibility mapping. It also defines key terms used in this thesis, and 

reviews the existing literature to gain insights into theories, concepts and methods 

employed in recent research.  

Chapter 3 outlines the methods and resources that the researcher used to gather 

and analyse data, and provides justification for the selected approach. Specifically, it 

highlights the suitability of the approach in addressing the research questions as well 

as its limitations. It goes on further to discuss how such limitations might be addressed.  

Chapter 4 presents the findings of the study in relation to the research 

questions, and presents an outline of answers that were found. This includes a number 

of visualized results. This chapter also presents an analysis and interpretation of the 

data gathered and determines the meaning of the results.  

Chapter 5 highlights whether the research objectives were achieved, and 

points out any outstanding limitations, lessons learned and suggestions for future 

research. 
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1.9 Chapter Summary 

This chapter provides an overview of the research which seeks to better 

understand the link between human-induced landslide causal factors and landslide 

susceptibility in the township of Bukit Antarabangsa, a known landslide hot spot in 

Malaysia. It highlights existing research that points to a prevalence of human-related 

factors in contributing landslide occurrences, and proposes the development of a data-

driven approach for assessing the influence of anthropogenic causal factors on 

landslide susceptibility. Additionally, it provides an overview of the study area and its 

history of landslide incidents and identifies possible beneficiaries of this research. 



74 

 

REFERENCES 

Akter, A., Noor, M. J. M. M., Goto, M., Khanam, S., Parvez, A., & Rasheduzzaman, M. (2019). 

Landslide Disaster in Malaysia: An Overview. International Journal of Innovative 

Research and Development, 8. https://doi.org/10.24940/IJIRD/2019/V8/I6/JUN19058  

 

Aleotti, P., & Chowdhury, R. (1999, 1999-08-01). Landslide hazard assessment: summary 

review and new perspectives. Bulletin of Engineering Geology and the Environment, 

58(1), 21-44. https://doi.org/10.1007/s100640050066  

 

Armaş, I. (2012, 2012-02-01). Weights of evidence method for landslide susceptibility 

mapping. Prahova Subcarpathians, Romania. Natural Hazards, 60(3), 937-950. 

https://doi.org/10.1007/s11069-011-9879-4  

 

Association, L. G. (2007). Proposed UK GeographicInformation Strategy. Retrieved 22 

November from https://www.local.gov.uk/sites/default/files/documents/uk-

geographic-information-6bf.pdf 

 

Baltzer, A. (1875). Über bergstürze in den Alpen. Verlag der Schabelitz'schen buchhandlung 

(C. Schmidt).  

 

Chacón, J., Irigaray, C., Fernández, T., & El Hamdouni, R. (2006, 2006/12/01). Engineering 

geology maps: landslides and geographical information systems. Bulletin of 

Engineering Geology and the Environment, 65(4), 341-411. 

https://doi.org/10.1007/s10064-006-0064-z  

 

Chen, L., Guo, Z., Yin, K., Pikha Shrestha, D., & Jin, S. (2019). The influence of land use and 

land cover change on landslide susceptibility: A case study in Zhushan Town, Xuan'en 

County (Hubei, China). Natural Hazards and Earth System Sciences, 19, 2207-2228. 

https://doi.org/10.5194/NHESS-19-2207-2019  

 

Chigira, M., Mohamad, Z., Sian, L. C., & Komoo, I. (2011). Landslides in weathered granitic 

rocks in Japan and Malaysia.  

 

Corominas, J., Van Westen, C., Frattini, P., Cascini, L., Malet, J.-P., Fotopoulou, S., Catani, 

F., Van Den Eeckhaut, M., Mavrouli, O., Agliardi, F., Pitilakis, K., Winter, M. G., 

Pastor, M., Ferlisi, S., Tofani, V., Hervás, J., & Smith, J. T. (2013, 2013-11-24). 

Recommendations for the quantitative analysis of landslide risk. Bulletin of 

Engineering Geology and the Environment. https://doi.org/10.1007/s10064-013-0538-

8  

 

Cruden, D. M. (1991, 1991-04-01). A simple definition of a landslide. Bulletin of the 

International Association of Engineering Geology, 43(1), 27-29. 

https://doi.org/10.1007/bf02590167  

 

Cruden, D. M., & Varnes, D. J. (1996). Landslides: investigation and mitigation. Chapter 3-

Landslide types and processes. Transportation research board special report(247).  

https://doi.org/10.24940/IJIRD/2019/V8/I6/JUN19058
https://doi.org/10.1007/s100640050066
https://doi.org/10.1007/s11069-011-9879-4
https://www.local.gov.uk/sites/default/files/documents/uk-geographic-information-6bf.pdf
https://www.local.gov.uk/sites/default/files/documents/uk-geographic-information-6bf.pdf
https://doi.org/10.1007/s10064-006-0064-z
https://doi.org/10.5194/NHESS-19-2207-2019
https://doi.org/10.1007/s10064-013-0538-8
https://doi.org/10.1007/s10064-013-0538-8
https://doi.org/10.1007/bf02590167


75 

 

 

Dahal, R. K., Hasegawa, S., Nonomura, A., Yamanaka, M., Masuda, T., & Nishino, K. (2008, 

2008-03-01). GIS-based weights-of-evidence modelling of rainfall-induced landslides 

in small catchments for landslide susceptibility mapping. Environmental Geology, 

54(2), 311-324. https://doi.org/10.1007/s00254-007-0818-3  

 

Dana, J. D. (1863). Manual for geology treating of the principles of the science with special 

reference to american geological history for the uses of colleges, academics and 

schools of science. Theodore Bliss.  

 

Dawson, E., & Roth, W. (2020). Slope stability analysis with FLAC. In FLAC and numerical 

modeling in geomechanics (pp. 3-9). CRC Press.  

 

De Santis, A., Baker, R., Klug, B., Vanicek, P., D'El-Rey Silva, L., Foyo, A., Ercanoglu, M., 

& Dordevic, D. (2008). Environment and Geoscience. 1st WSEAS International 

Conference on" Environmental and Geological Science and Engineering (EG'08)",  

 

Edet, A. E., Okereke, C. S., Teme, S. C., & Esu, E. O. (1998, 1998-10-21). Application of 

remote-sensing data to groundwater exploration: A case study of the Cross River State, 

southeastern Nigeria. Hydrogeology Journal, 6(3), 394-404. 

https://doi.org/10.1007/s100400050162  

 

El Khouli, R. H., Macura, K. J., Barker, P. B., Habba, M. R., Jacobs, M. A., & Bluemke, D. A. 

(2009, 2009-11-01). Relationship of temporal resolution to diagnostic performance for 

dynamic contrast enhanced MRI of the breast. Journal of Magnetic Resonance Imaging, 

30(5), 999-1004. https://doi.org/10.1002/jmri.21947  

 

Fan, R., Zhang, L. M., & Shen, P. (2019). Evaluating volume of coseismic landslide clusters 

by flow direction-based partitioning. Engineering Geology, 260, 105238.  

 

Fell, R., Corominas, J., Bonnard, C., Cascini, L., Leroi, E., & Savage, W. Z. (2008). Guidelines 

for landslide susceptibility, hazard and risk zoning for land use planning. Engineering 

Geology, 102(3-4), 85-98. https://doi.org/10.1016/j.enggeo.2008.03.022  

 

Furze, S., O’Sullivan, A. M., Allard, S., Pronk, T., & Curry, R. A. (2021, 2021-10-20). A High-

Resolution, Random Forest Approach to Mapping Depth-to-Bedrock across Shallow 

Overburden and Post-Glacial Terrain. Remote Sensing, 13(21), 4210. 

https://doi.org/10.3390/rs13214210  

 

Getachew, N., & Meten, M. (2021). Weights of evidence modeling for landslide susceptibility 

mapping of Kabi-Gebro locality, Gundomeskel area, Central Ethiopia. 

Geoenvironmental Disasters, 8, 1-22. https://doi.org/10.1186/S40677-021-00177-

Z/FIGURES/11  

 

Günther, A. (2007). Landslide susceptibility assessments, Bundesanstalt fur 

Geowissenschaften und Rohstoffe. 

https://esdac.jrc.ec.europa.eu/esbn/Plenary_esbn_2007/ESBN_2007/ESBN_Gunther_

Landslides.pdf 

 

Guzzetti, F. (2006). Landslide hazard and risk assessment.  

https://doi.org/10.1007/s00254-007-0818-3
https://doi.org/10.1007/s100400050162
https://doi.org/10.1002/jmri.21947
https://doi.org/10.1016/j.enggeo.2008.03.022
https://doi.org/10.3390/rs13214210
https://doi.org/10.1186/S40677-021-00177-Z/FIGURES/11
https://doi.org/10.1186/S40677-021-00177-Z/FIGURES/11
https://esdac.jrc.ec.europa.eu/esbn/Plenary_esbn_2007/ESBN_2007/ESBN_Gunther_Landslides.pdf
https://esdac.jrc.ec.europa.eu/esbn/Plenary_esbn_2007/ESBN_2007/ESBN_Gunther_Landslides.pdf


76 

 

 

Guzzetti, F., Carrara, A., Cardinali, M., & Reichenbach, P. (1999, 1999-12-01). Landslide 

hazard evaluation: a review of current techniques and their application in a multi-scale 

study, Central Italy. Geomorphology, 31(1-4), 181-216. https://doi.org/10.1016/s0169-

555x(99)00078-1  

 

Haliza, A. R., & Jabil, M. (2017). Landslides Disaster in Malaysia: an Overview. Health and 

the Environment Journal, 8(1), 58-71. https://www.researchgate.net/profile/Haliza-

Abdul-

Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/lin

ks/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf  

 

Hassaballa, A. A., Althuwaynee, O. F., & Pradhan, B. (2014, 2014-07-01). Extraction of soil 

moisture from RADARSAT-1 and its role in the formation of the 6 December 2008 

landslide at Bukit Antarabangsa, Kuala Lumpur. Arabian Journal of Geosciences, 7(7), 

2831-2840. https://doi.org/10.1007/s12517-013-0990-6  

 

Hearn, G. J., & Hart, A. B. (2019, 2019-12-01). Landslide susceptibility mapping: a 

practitioner’s view. Bulletin of Engineering Geology and the Environment, 78(8), 5811-

5826. https://doi.org/10.1007/s10064-019-01506-1  

 

[Record #197 is using a reference type undefined in this output style.] 

 

Hungr, O., Leroueil, S., & Picarelli, L. (2014). The Varnes classification of landslide types, an 

update. Landslides, 11(2), 167-194.  

 

Ilia, I., & Tsangaratos, P. (2016). Applying weight of evidence method and sensitivity analysis 

to produce a landslide susceptibility map. Landslides, 13, 379-397. 

https://doi.org/10.1007/S10346-015-0576-3/TABLES/8  

 

Ismail, N. E. H., Taib, S. H., & Abas, F. A. M. (2019, 2019-01-01). Slope monitoring: an 

application of time-lapse electrical resistivity imaging method in Bukit Antarabangsa, 

Kuala Lumpur. Environmental Earth Sciences, 78(1). https://doi.org/10.1007/s12665-

018-8019-9  

 

Iwahashi, J., & Pike, R. J. (2007). Automated classifications of topography from DEMs by an 

unsupervised nested-means algorithm and a three-part geometric signature. 

Geomorphology, 86(3-4), 409-440.  

 

Izumi, T., Matsuura, S., Mohd Yusof, A. F., Razak, K. A., Moriguchi, S., Kure, S., Jamal, M. 

H., Motoyama, E., Supar, L. M., Matsuura, S., Mohd Yusof, A. F., Razak, K. A., 

Moriguchi, S., Kure, S., Jamal, M. H., Motoyama, E., & Supar, L. M. (2019). Disaster 

Risk Report by IRIDeS, Japan. S. S. G. Universiti Teknologi Malaysia; Selangor 

Disaster Management Unit, Malaysia. 

https://www.preventionweb.net/files/69091_disasterriskreportselangorfinal19mb.pdf 

 

Izzati, F., Laksmana, Z., Marcelina, B., Hutabarat, S., & Widodo. (2017). Identifying potential 

ground movement as a landslide mitigation approach using resistivity method. AIP 

Conference Proceedings,  

 

https://doi.org/10.1016/s0169-555x(99)00078-1
https://doi.org/10.1016/s0169-555x(99)00078-1
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://doi.org/10.1007/s12517-013-0990-6
https://doi.org/10.1007/s10064-019-01506-1
https://doi.org/10.1007/S10346-015-0576-3/TABLES/8
https://doi.org/10.1007/s12665-018-8019-9
https://doi.org/10.1007/s12665-018-8019-9
https://www.preventionweb.net/files/69091_disasterriskreportselangorfinal19mb.pdf


77 

 

Jebur, M. N., Pradhan, B., & Tehrany, M. S. (2014, 2014-09-01). Optimization of landslide 

conditioning factors using very high-resolution airborne laser scanning (LiDAR) data 

at catchment scale. Remote Sensing of Environment, 152, 150-165. 

https://doi.org/10.1016/j.rse.2014.05.013  

 

Kannan, M., Saranathan, E., & Anabalagan, R. (2012). Landslide vulnerability mapping using 

frequency ratio model: a geospatial approach in Bodi-Bodimettu Ghat section, Theni 

district, Tamil Nadu, India. Arabian Journal of Geosciences 2012 6:8, 6, 2901-2913. 

https://doi.org/10.1007/S12517-012-0587-5  

 

Kazmi, D., Qasim, S., Harahap, I. S. H., & Vu, T. H. (2017, 2017-12-01). Analytical study of 

the causes of the major landslide of Bukit Antarabangsa in 2008 using fault tree 

analysis. Innovative Infrastructure Solutions, 2(1). https://doi.org/10.1007/s41062-

017-0105-4  

 

Khan, H., Shafique, M., Khan, M. A., Bacha, M. A., Shah, S. U., & Calligaris, C. (2019). 

Landslide susceptibility assessment using Frequency Ratio, a case study of northern 

Pakistan. The Egyptian Journal of Remote Sensing and Space Science, 22, 11-24. 

https://doi.org/10.1016/J.EJRS.2018.03.004  

 

Lee, M. L., Ng, K. Y., Huang, Y. F., & Li, W. C. (2014). Rainfall-induced landslides in Hulu 

Kelang area, Malaysia. Natural Hazards, 70, 353-375. https://doi.org/10.1007/S11069-

013-0814-8  

 

Lee, S., & Pradhan, B. (2007). Landslide hazard mapping at Selangor, Malaysia using 

frequency ratio and logistic regression models. Landslides, 4(1), 33-41.  

 

Lee, S., & Talib, J. A. (2005). Probabilistic landslide susceptibility and factor effect analysis. 

Environmental Geology, 47(7), 982-990.  

 

Li, Y., & Mo, P. (2019, 2019-09-01). A unified landslide classification system for loess slopes: 

A critical review. Geomorphology, 340, 67-83. 

https://doi.org/10.1016/j.geomorph.2019.04.020  

 

Liu, X., Wang, S., & Zhang, X. (1992). Influence of geologic factors on landslides in Zhaotong, 

yunnan province, China. Environmental Geology and Water Sciences 1992 19:1, 19, 

17-20. https://doi.org/10.1007/BF01740573  

 

Manap, N., Jeyaramah, N., & Syahrom, N. (2018). Factor and prevention method of landslide 

event at FELCRA Semungkis, Hulu Langat, Selangor. IOP Conference Series: Earth 

and Environmental Science, 109. https://doi.org/10.1088/1755-1315/109/1/012027  

 

Meyer-Bäse, A., Meyer-Baese, A., & Schmid, V. J. (2004). Pattern Recognition and Signal 

Analysis in Medical Imaging. Academic Press.  

 

Moresi, F. V., Maesano, M., Collalti, A., Sidle, R. C., Matteucci, G., & Scarascia Mugnozza, 

G. (2020, 2020-08-12). Mapping Landslide Prediction through a GIS-Based Model: A 

Case Study in a Catchment in Southern Italy. Geosciences, 10(8), 309. 

https://doi.org/10.3390/geosciences10080309  

 

https://doi.org/10.1016/j.rse.2014.05.013
https://doi.org/10.1007/S12517-012-0587-5
https://doi.org/10.1007/s41062-017-0105-4
https://doi.org/10.1007/s41062-017-0105-4
https://doi.org/10.1016/J.EJRS.2018.03.004
https://doi.org/10.1007/S11069-013-0814-8
https://doi.org/10.1007/S11069-013-0814-8
https://doi.org/10.1016/j.geomorph.2019.04.020
https://doi.org/10.1007/BF01740573
https://doi.org/10.1088/1755-1315/109/1/012027
https://doi.org/10.3390/geosciences10080309


78 

 

Mousavi, S. Z., Kavian, A., Soleimani, K., Mousavi, S. R., & Shirzadi, A. (2011). GIS-based 

spatial prediction of landslide susceptibility using logistic regression model. 

Geomatics, Natural Hazards and Risk, 2(1), 33-50.  

 

Nicu, I. C. (2018, 2018/01/24). Application of analytic hierarchy process, frequency ratio, and 

statistical index to landslide susceptibility: an approach to endangered cultural heritage. 

Environmental Earth Sciences, 77(3), 79. https://doi.org/10.1007/s12665-018-7261-5  

 

Nohani, E., Moharrami, M., Sharafi, S., Khosravi, K., Pradhan, B., Pham, B. T., Lee, S., & 

Melesse, A. M. (2019). Landslide Susceptibility Mapping Using Different GIS-Based 

Bivariate Models. Water 2019, Vol. 11, Page 1402, 11, 1402. 

https://doi.org/10.3390/W11071402  

 

Nor Diana, M. I., Muhamad, N., Taha, M. R., Osman, A., & Alam, M. M. (2021, 2021-03-19). 

Social Vulnerability Assessment for Landslide Hazards in Malaysia: A Systematic 

Review Study. Land, 10(3), 315. https://doi.org/10.3390/land10030315  

 

Ohlmacher, G. C. (2000). The relationship between geology and landslide hazards of Atchison, 

Kansas, and vicinity. Midcontinent Geoscience, 1-16.  

 

Polykretis, C., & Chalkias, C. (2018, 2018-08-01). Comparison and evaluation of landslide 

susceptibility maps obtained from weight of evidence, logistic regression, and artificial 

neural network models. Natural Hazards, 93(1), 249-274. 

https://doi.org/10.1007/s11069-018-3299-7  

 

Polykretis, C., Ferentinou, M., & Chalkias, C. (2015, 2015-02-01). A comparative study of 

landslide susceptibility mapping using landslide susceptibility index and artificial 

neural networks in the Krios River and Krathis River catchments (northern 

Peloponnesus, Greece). Bulletin of Engineering Geology and the Environment, 74(1), 

27-45. https://doi.org/10.1007/s10064-014-0607-7  

 

Popescu, M. E. (2002). Landslide causal factors and landslide remediatial options. 3rd 

International Conference on Landslides, Slope Stability and Safety of Infra-Structures,  

 

Pradhan, B., Chaudhari, A., Adinarayana, J., & Buchroithner, M. F. (2012, 2012-02-01). Soil 

erosion assessment and its correlation with landslide events using remote sensing data 

and GIS: a case study at Penang Island, Malaysia. Environmental Monitoring and 

Assessment, 184(2), 715-727. https://doi.org/10.1007/s10661-011-1996-8  

 

Rahman, M. S., Ahmed, B., & Di, L. (2017, 2017-10-01). Landslide initiation and runout 

susceptibility modeling in the context of hill cutting and rapid urbanization: a combined 

approach of weights of evidence and spatial multi-criteria. Journal of Mountain 

Science, 14(10), 1919-1937. https://doi.org/10.1007/s11629-016-4220-z  

 

Raj, J. (2003). Guidelines to prevention of slope failure related disasters in granitic bedrock 

areas of Malaysia.  

 

Rasyid, A. R., Bhandary, N. P., & Yatabe, R. (2016, 2016-12-01). Performance of frequency 

ratio and logistic regression model in creating GIS based landslides susceptibility map 

https://doi.org/10.1007/s12665-018-7261-5
https://doi.org/10.3390/W11071402
https://doi.org/10.3390/land10030315
https://doi.org/10.1007/s11069-018-3299-7
https://doi.org/10.1007/s10064-014-0607-7
https://doi.org/10.1007/s10661-011-1996-8
https://doi.org/10.1007/s11629-016-4220-z


79 

 

at Lompobattang Mountain, Indonesia. Geoenvironmental Disasters, 3(1). 

https://doi.org/10.1186/s40677-016-0053-x  

 

Regmi, A. D., Devkota, K. C., Yoshida, K., Pradhan, B., Pourghasemi, H. R., Kumamoto, T., 

& Akgun, A. (2013). Application of frequency ratio, statistical index, and weights-of-

evidence models and their comparison in landslide susceptibility mapping in Central 

Nepal Himalaya. Arabian Journal of Geosciences 2013 7:2, 7, 725-742. 

https://doi.org/10.1007/S12517-012-0807-Z  

 

Regmi, A. D., Devkota, K. C., Yoshida, K., Pradhan, B., Pourghasemi, H. R., Kumamoto, T., 

& Akgun, A. (2014, 2014-02-01). Application of frequency ratio, statistical index, and 

weights-of-evidence models and their comparison in landslide susceptibility mapping 

in Central Nepal Himalaya. Arabian Journal of Geosciences, 7(2), 725-742. 

https://doi.org/10.1007/s12517-012-0807-z  

 

Reichenbach, P., Rossi, M., Malamud, B. D., Mihir, M., & Guzzetti, F. (2018, 2018-05-01). A 

review of statistically-based landslide susceptibility models. Earth-Science Reviews, 

180, 60-91. https://doi.org/10.1016/j.earscirev.2018.03.001  

 

Riley, S. J., DeGloria, S. D., & Elliot, R. (1999). Index that quantifies topographic 

heterogeneity. intermountain Journal of sciences, 5(1-4), 23-27.  

 

Saadatkhah, N., Kassim, A., & Lee, L. M. (2015, 2015-02-01). Susceptibility Assessment of 

Shallow Landslides in Hulu Kelang Area, Kuala Lumpur, Malaysia Using Analytical 

Hierarchy Process and Frequency Ratio. Geotechnical and Geological Engineering, 

33(1), 43-57. https://doi.org/10.1007/s10706-014-9818-8  

 

Salgado, R., & Kim, D. (2014). Reliability analysis of load and resistance factor design of 

slopes. Journal of Geotechnical and Geoenvironmental Engineering, 140(1), 57-73.  

 

Savarenskii, P. (1937). Inzhenernaya geologiya. M.-L.: ONTI NKTP SSSR.  

 

Shafie, F. A., Omar, D., & Karuppannan, S. (2013, 2013-09-01). Environmental Health Impact 

Assessment and Urban Planning. Procedia - Social and Behavioral Sciences, 85, 82-

91. https://doi.org/10.1016/j.sbspro.2013.08.340  

 

Sharpe, C. (1938). Landslides and related phenomena.  

 

Shirvani, Z. (2020, 2020-01-29). A Holistic Analysis for Landslide Susceptibility Mapping 

Applying Geographic Object-Based Random Forest: A Comparison between Protected 

and Non-Protected Forests. Remote Sensing, 12(3), 434. 

https://doi.org/10.3390/rs12030434  

 

Soeters, R., & Van Westen, C. J. (1996). Slope instability recognition, analysis and zonation. 

Landslides: investigation and mitigation, 247, 129-177.  

 

Sonker, I., Tripathi, J. N., & Singh, A. K. (2021). Landslide susceptibility zonation using 

geospatial technique and analytical hierarchy process in Sikkim Himalaya. Quaternary 

Science Advances, 4, 100039. https://doi.org/10.1016/J.QSA.2021.100039  

 

https://doi.org/10.1186/s40677-016-0053-x
https://doi.org/10.1007/S12517-012-0807-Z
https://doi.org/10.1007/s12517-012-0807-z
https://doi.org/10.1016/j.earscirev.2018.03.001
https://doi.org/10.1007/s10706-014-9818-8
https://doi.org/10.1016/j.sbspro.2013.08.340
https://doi.org/10.3390/rs12030434
https://doi.org/10.1016/J.QSA.2021.100039


80 

 

Stiny, J. (1910). Die Muren: Versuch einer Monographie mit besonderer berücksichtigung der 

verhältnisse in Den Tiroler Alpen. Wagner.  

 

Süzen, M. L., & Doyuran, V. (2004, 2004-03-01). A comparison of the GIS based landslide 

susceptibility assessment methods: multivariate versus bivariate. Environmental 

Geology, 45(5), 665-679. https://doi.org/10.1007/s00254-003-0917-8  

 

Tian Huat, L., Ali, F., & Shuhaimi Ibrahim, A. (2012). An Investigation on One of the Rainfall-

Induced Landslides in Malaysia. Electronic Journal of Geotechnical Engineering, 17, 

435-449.  

 

Van Westen, C. J., Castellanos, E., & Kuriakose, S. L. (2008, 2008-12-01). Spatial data for 

landslide susceptibility, hazard, and vulnerability assessment: An overview. 

Engineering Geology, 102(3-4), 112-131. 

https://doi.org/10.1016/j.enggeo.2008.03.010  

 

Van Westen, C. J., Rengers, N., & Soeters, R. (2003, 2003-11-01). Use of Geomorphological 

Information in Indirect Landslide Susceptibility Assessment. Natural Hazards, 30(3), 

399-419. https://doi.org/10.1023/b:nhaz.0000007097.42735.9e  

 

Van Westen, C. J., Van Asch, T. W. J., & Soeters, R. (2006, 2006-05-01). Landslide hazard 

and risk zonation—why is it still so difficult? Bulletin of Engineering Geology and the 

Environment, 65(2), 167-184. https://doi.org/10.1007/s10064-005-0023-0  

 

Varnes, D. J. (1958). Landslide types and processes. Landslides and engineering practice, 24, 

20-47.  

 

Varnes, D. J. (1978). Slope movement types and processes. Special report, 176, 11-33.  

 

Varnes, D. J. (1984). Landslide hazard zonation: a review of principles and practice.  

 

Walsh, J., & Watterson, J. (1987). Distributions of cumulative displacement and seismic slip 

on a single normal fault surface. Journal of Structural Geology, 9(8), 1039-1046.  

 

Weirich, F., & Blesius, L. (2007). Comparison of satellite and air photo based landslide 

susceptibility maps. Geomorphology, 87(4), 352-364.  

 

Zaruba, Q., & Mêncl, V. (1969). Landslides and their control: Nueva York. Landslides and 

their control: Nueva York: Elsevier y Academia de Ciencia de Checoslovaquia.  

 

Zheng, H., Tham, L., & Liu, D. (2006). On two definitions of the factor of safety commonly 

used in the finite element slope stability analysis. Computers and Geotechnics, 33(3), 

188-195.  

 

Akter, A., Noor, M. J. M. M., Goto, M., Khanam, S., Parvez, A., & Rasheduzzaman, M. (2019). 

Landslide Disaster in Malaysia: An Overview. International Journal of Innovative 

Research and Development, 8. https://doi.org/10.24940/IJIRD/2019/V8/I6/JUN19058  

 

https://doi.org/10.1007/s00254-003-0917-8
https://doi.org/10.1016/j.enggeo.2008.03.010
https://doi.org/10.1023/b:nhaz.0000007097.42735.9e
https://doi.org/10.1007/s10064-005-0023-0
https://doi.org/10.24940/IJIRD/2019/V8/I6/JUN19058


81 

 

Aleotti, P., & Chowdhury, R. (1999, 1999-08-01). Landslide hazard assessment: summary 

review and new perspectives. Bulletin of Engineering Geology and the Environment, 

58(1), 21-44. https://doi.org/10.1007/s100640050066  

 

Armaş, I. (2012, 2012-02-01). Weights of evidence method for landslide susceptibility 

mapping. Prahova Subcarpathians, Romania. Natural Hazards, 60(3), 937-950. 

https://doi.org/10.1007/s11069-011-9879-4  

 

Chacón, J., Irigaray, C., Fernández, T., & El Hamdouni, R. (2006, 2006/12/01). Engineering 

geology maps: landslides and geographical information systems. Bulletin of 

Engineering Geology and the Environment, 65(4), 341-411. 

https://doi.org/10.1007/s10064-006-0064-z  

 

Chigira, M., Mohamad, Z., Sian, L. C., & Komoo, I. (2011). Landslides in weathered granitic 

rocks in Japan and Malaysia.  

 

Corominas, J., Van Westen, C., Frattini, P., Cascini, L., Malet, J.-P., Fotopoulou, S., Catani, 

F., Van Den Eeckhaut, M., Mavrouli, O., Agliardi, F., Pitilakis, K., Winter, M. G., 

Pastor, M., Ferlisi, S., Tofani, V., Hervás, J., & Smith, J. T. (2013, 2013-11-24). 

Recommendations for the quantitative analysis of landslide risk. Bulletin of 

Engineering Geology and the Environment. https://doi.org/10.1007/s10064-013-0538-

8  

 

Cruden, D. M. (1991, 1991-04-01). A simple definition of a landslide. Bulletin of the 

International Association of Engineering Geology, 43(1), 27-29. 

https://doi.org/10.1007/bf02590167  

 

El Khouli, R. H., Macura, K. J., Barker, P. B., Habba, M. R., Jacobs, M. A., & Bluemke, D. A. 

(2009, 2009-11-01). Relationship of temporal resolution to diagnostic performance for 

dynamic contrast enhanced MRI of the breast. Journal of Magnetic Resonance Imaging, 

30(5), 999-1004. https://doi.org/10.1002/jmri.21947  

 

Fell, R., Corominas, J., Bonnard, C., Cascini, L., Leroi, E., & Savage, W. Z. (2008). Guidelines 

for landslide susceptibility, hazard and risk zoning for land use planning. Engineering 

Geology, 102(3-4), 85-98. https://doi.org/10.1016/j.enggeo.2008.03.022  

 

Furze, S., O’Sullivan, A. M., Allard, S., Pronk, T., & Curry, R. A. (2021, 2021-10-20). A High-

Resolution, Random Forest Approach to Mapping Depth-to-Bedrock across Shallow 

Overburden and Post-Glacial Terrain. Remote Sensing, 13(21), 4210. 

https://doi.org/10.3390/rs13214210  

 

Getachew, N., & Meten, M. (2021, 2021-12-01). Weights of evidence modeling for landslide 

susceptibility mapping of Kabi-Gebro locality, Gundomeskel area, Central Ethiopia. 

Geoenvironmental Disasters, 8(1). https://doi.org/10.1186/s40677-021-00177-z  

 

Gonzalez-Ollauri, A., & Mickovski, S. B. (2017, 2017-06-01). Hydrological effect of 

vegetation against rainfall-induced landslides. Journal of Hydrology, 549, 374-387. 

https://doi.org/10.1016/j.jhydrol.2017.04.014  

 

https://doi.org/10.1007/s100640050066
https://doi.org/10.1007/s11069-011-9879-4
https://doi.org/10.1007/s10064-006-0064-z
https://doi.org/10.1007/s10064-013-0538-8
https://doi.org/10.1007/s10064-013-0538-8
https://doi.org/10.1007/bf02590167
https://doi.org/10.1002/jmri.21947
https://doi.org/10.1016/j.enggeo.2008.03.022
https://doi.org/10.3390/rs13214210
https://doi.org/10.1186/s40677-021-00177-z
https://doi.org/10.1016/j.jhydrol.2017.04.014


82 

 

Günther, A. (2007). Landslide susceptibility assessments, Bundesanstalt fur 

Geowissenschaften und Rohstoffe. 

https://esdac.jrc.ec.europa.eu/esbn/Plenary_esbn_2007/ESBN_2007/ESBN_Gunther_

Landslides.pdf 

 

Guzzetti, F. (2006). Landslide hazard and risk assessment.  

 

Guzzetti, F., Carrara, A., Cardinali, M., & Reichenbach, P. (1999, 1999-12-01). Landslide 

hazard evaluation: a review of current techniques and their application in a multi-scale 

study, Central Italy. Geomorphology, 31(1-4), 181-216. https://doi.org/10.1016/s0169-

555x(99)00078-1  

 

Haliza, A. R., & Jabil, M. (2017). Landslides Disaster in Malaysia: an Overview. Health and 

the Environment Journal, 8(1), 58-71. https://www.researchgate.net/profile/Haliza-

Abdul-

Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/lin

ks/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf  

 

Hassaballa, A. A., Althuwaynee, O. F., & Pradhan, B. (2014, 2014-07-01). Extraction of soil 

moisture from RADARSAT-1 and its role in the formation of the 6 December 2008 

landslide at Bukit Antarabangsa, Kuala Lumpur. Arabian Journal of Geosciences, 7(7), 

2831-2840. https://doi.org/10.1007/s12517-013-0990-6  

 

Hearn, G. J., & Hart, A. B. (2019, 2019-12-01). Landslide susceptibility mapping: a 

practitioner’s view. Bulletin of Engineering Geology and the Environment, 78(8), 5811-

5826. https://doi.org/10.1007/s10064-019-01506-1  

 

[Record #197 is using a reference type undefined in this output style.] 

 

Hungr, O., Leroueil, S., & Picarelli, L. (2014). The Varnes classification of landslide types, an 

update. Landslides, 11(2), 167-194.  

 

Ismail, N. E. H., Taib, S. H., & Abas, F. A. M. (2019, 2019-01-01). Slope monitoring: an 

application of time-lapse electrical resistivity imaging method in Bukit Antarabangsa, 

Kuala Lumpur. Environmental Earth Sciences, 78(1). https://doi.org/10.1007/s12665-

018-8019-9  

 

Izumi, T., Matsuura, S., Mohd Yusof, A. F., Razak, K. A., Moriguchi, S., Kure, S., Jamal, M. 

H., Motoyama, E., & Supar, L. (2019). Disaster Risk Report: Understanding Landslides 

and Flood Risks for Science-Based Disaster Risk Reduction in the State of Selangor. 

IRIDeS, Japan; Universiti Teknologi Malaysia.  

 

Jebur, M. N., Pradhan, B., & Tehrany, M. S. (2014, 2014-09-01). Optimization of landslide 

conditioning factors using very high-resolution airborne laser scanning (LiDAR) data 

at catchment scale. Remote Sensing of Environment, 152, 150-165. 

https://doi.org/10.1016/j.rse.2014.05.013  

 

Kazmi, D., Qasim, S., Harahap, I. S. H., Baharom, S., Imran, M., & Moin, S. (2016, 2016-12-

30). A Study on the Contributing Factors of Major Landslides in Malaysia. Civil 

Engineering Journal, 2(12), 669-678. https://doi.org/10.28991/cej-2016-00000066  

https://esdac.jrc.ec.europa.eu/esbn/Plenary_esbn_2007/ESBN_2007/ESBN_Gunther_Landslides.pdf
https://esdac.jrc.ec.europa.eu/esbn/Plenary_esbn_2007/ESBN_2007/ESBN_Gunther_Landslides.pdf
https://doi.org/10.1016/s0169-555x(99)00078-1
https://doi.org/10.1016/s0169-555x(99)00078-1
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://www.researchgate.net/profile/Haliza-Abdul-Rahman/publication/321096764_Landslides_Disaster_in_Malaysia_an_Overview/links/5a0d1fe60f7e9b9e33a9e8f3/Landslides-Disaster-in-Malaysia-an-Overview.pdf
https://doi.org/10.1007/s12517-013-0990-6
https://doi.org/10.1007/s10064-019-01506-1
https://doi.org/10.1007/s12665-018-8019-9
https://doi.org/10.1007/s12665-018-8019-9
https://doi.org/10.1016/j.rse.2014.05.013
https://doi.org/10.28991/cej-2016-00000066


83 

 

 

Klimeš, J., & Novotný, R. (2011). Landslide susceptibility assessment in urbanized areas: 

example from flysch Carpathians, Czech Republic. Acta Geodyn Geomater, 8, 443-452.  

 

Lee, M. L., Ng, K. Y., Huang, Y. F., & Li, W. C. (2014). Rainfall-induced landslides in Hulu 

Kelang area, Malaysia. Natural Hazards, 70, 353-375. https://doi.org/10.1007/S11069-

013-0814-8  

 

Lee, S., & Pradhan, B. (2007). Landslide hazard mapping at Selangor, Malaysia using 

frequency ratio and logistic regression models. Landslides, 4(1), 33-41.  

 

Li, G., Lei, Y., Yao, H., Wu, S., & Ge, J. (2017). The influence of land urbanization on 

landslides: an empirical estimation based on Chinese provincial panel data. Science of 

the total environment, 595, 681-690.  

 

Li, Y., & Mo, P. (2019, 2019-09-01). A unified landslide classification system for loess slopes: 

A critical review. Geomorphology, 340, 67-83. 

https://doi.org/10.1016/j.geomorph.2019.04.020  

 

Moresi, F. V., Maesano, M., Collalti, A., Sidle, R. C., Matteucci, G., & Mugnozza, G. S. 

(2020). Mapping landslide prediction through a GIS-based model: A case study in a 

catchment in southern Italy. Geosciences (Switzerland), 10, 1-22. 

https://doi.org/10.3390/GEOSCIENCES10080309  

 

Mousavi, S. Z., Kavian, A., Soleimani, K., Mousavi, S. R., & Shirzadi, A. (2011). GIS-based 

spatial prediction of landslide susceptibility using logistic regression model. 

Geomatics, Natural Hazards and Risk, 2(1), 33-50.  

 

Nor Diana, M. I., Muhamad, N., Taha, M. R., Osman, A., & Alam, M. M. (2021, 2021-03-19). 

Social Vulnerability Assessment for Landslide Hazards in Malaysia: A Systematic 

Review Study. Land, 10(3), 315. https://doi.org/10.3390/land10030315  

 

Polykretis, C., Ferentinou, M., & Chalkias, C. (2015, 2015-02-01). A comparative study of 

landslide susceptibility mapping using landslide susceptibility index and artificial 

neural networks in the Krios River and Krathis River catchments (northern 

Peloponnesus, Greece). Bulletin of Engineering Geology and the Environment, 74(1), 

27-45. https://doi.org/10.1007/s10064-014-0607-7  

 

Popescu, M. E. (2002). Landslide causal factors and landslide remediatial options. 3rd 

International Conference on Landslides, Slope Stability and Safety of Infra-Structures,  

 

Rahman, M. S., Ahmed, B., & Di, L. (2017, 2017-10-01). Landslide initiation and runout 

susceptibility modeling in the context of hill cutting and rapid urbanization: a combined 

approach of weights of evidence and spatial multi-criteria. Journal of Mountain 

Science, 14(10), 1919-1937. https://doi.org/10.1007/s11629-016-4220-z  

 

Regmi, A. D., Devkota, K. C., Yoshida, K., Pradhan, B., Pourghasemi, H. R., Kumamoto, T., 

& Akgun, A. (2013). Application of frequency ratio, statistical index, and weights-of-

evidence models and their comparison in landslide susceptibility mapping in Central 

https://doi.org/10.1007/S11069-013-0814-8
https://doi.org/10.1007/S11069-013-0814-8
https://doi.org/10.1016/j.geomorph.2019.04.020
https://doi.org/10.3390/GEOSCIENCES10080309
https://doi.org/10.3390/land10030315
https://doi.org/10.1007/s10064-014-0607-7
https://doi.org/10.1007/s11629-016-4220-z


84 

 

Nepal Himalaya. Arabian Journal of Geosciences 2013 7:2, 7, 725-742. 

https://doi.org/10.1007/S12517-012-0807-Z  

 

Regmi, A. D., Devkota, K. C., Yoshida, K., Pradhan, B., Pourghasemi, H. R., Kumamoto, T., 

& Akgun, A. (2014, 2014-02-01). Application of frequency ratio, statistical index, and 

weights-of-evidence models and their comparison in landslide susceptibility mapping 

in Central Nepal Himalaya. Arabian Journal of Geosciences, 7(2), 725-742. 

https://doi.org/10.1007/s12517-012-0807-z  

 

Sonker, I., Tripathi, J. N., & Singh, A. K. (2021). Landslide susceptibility zonation using 

geospatial technique and analytical hierarchy process in Sikkim Himalaya. Quaternary 

Science Advances, 4, 100039. https://doi.org/10.1016/J.QSA.2021.100039  

 

USGS. (2021). Do human activities cause landslides? Retrieved September 24 from 

https://www.usgs.gov/faqs/do-human-activities-cause-landslides?qt-

news_science_products=0#qt-news_science_products 

 

USGS. (n.d.). Why study landslides? Retrieved September 24 from 

https://www.usgs.gov/faqs/why-study-landslides?qt-news_science_products=0#qt-

news_science_products 

 

Van Westen, C. J., Rengers, N., & Soeters, R. (2003, 2003-11-01). Use of Geomorphological 

Information in Indirect Landslide Susceptibility Assessment. Natural Hazards, 30(3), 

399-419. https://doi.org/10.1023/b:nhaz.0000007097.42735.9e  

 

Van Westen, C. J., Van Asch, T. W. J., & Soeters, R. (2006, 2006-05-01). Landslide hazard 

and risk zonation—why is it still so difficult? Bulletin of Engineering Geology and the 

Environment, 65(2), 167-184. https://doi.org/10.1007/s10064-005-0023-0  

 

 

 

https://doi.org/10.1007/S12517-012-0807-Z
https://doi.org/10.1007/s12517-012-0807-z
https://doi.org/10.1016/J.QSA.2021.100039
https://www.usgs.gov/faqs/do-human-activities-cause-landslides?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/do-human-activities-cause-landslides?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/why-study-landslides?qt-news_science_products=0#qt-news_science_products
https://www.usgs.gov/faqs/why-study-landslides?qt-news_science_products=0#qt-news_science_products
https://doi.org/10.1023/b:nhaz.0000007097.42735.9e
https://doi.org/10.1007/s10064-005-0023-0

