






The ‘react-to-known-hazard’ principle had been 
historically adopted in dealing with natural terrain 
hazards and risk affecting existing/new developments. 
 
Hence, attention had been focused on hillsides known to 
have been affected by historical landslides. 
 
However, there had recently been a number of large 
landslides which had occurred in areas with relatively few 
known historical events.
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Based on two main sources of information: 
 
 

1963 aerial photographs   
For interpreting the 3-dimensional form (morphology) and 
texture (materials) of the terrain. 
 
 
LiDAR topographic data 
To enhance the definition of geomorphological features. 
 
1.5m contour-spacing was determined  to provide optimum 
resolution for 1:2,500 mapping scale. 



 

LIC contour (2.0m interval)  



 

LiDAR contour (2.0m interval)  



 

LiDAR contour (1.5m interval)  



 

LiDAR contour (1.0m interval)  



 

LiDAR contour (0.5m interval)  



 

LiDAR Digital Surface Model (Shaded) 



LIC contour (2.0m interval)  
Used to assist with identification of potential source areas – reference only. 
Assists with terrain delineation. 

>30o Gradient Map generated using LiDAR data 



 

 
Site-specific landslide inventory compiled for Study Area. 
Inventory classified as per ENTLI. 
 
Positioning of ENTLI records amended. 
Nature of ENTLI records reconsidered. 
New landslides identified. 
 
Used to classify process into: 
‘active’ and ‘dormant’. 
 



 

EGM comprises the following geomorphological information: 
 
- Morphological (shape/form) 
 
- Morphographical (regolith/surface materials) 
 
- Morphogenetic (processes) 
 
- Morphochronological (age relationships) 



Base layer from which geomorphological characteristics are 
developed or derived. 

 
Defines the shape and form of the terrain (convex/concave 

breaks or changes in gradient) defining different 
geomorphological features. 

 
Used to interpret: 

Changes in process or regolith (e.g. landslide source and 
debris boundaries).  

Changes representative of boundaries between landforms 
of differing ages. 

 



(Based on Dalrymple, 1968) 



Validated site-specific landslide inventory 
Orthophoto mosaic superimposed by 1.5m LiDAR contours 



Primary Concave and Convex Delineated 



Secondary Concave and Convex Delineated 



Interpretation of surface materials (i.e. regolith) 
Indicative of potential landslide initiation, volumes and 

debris entrainment potential. 
 

Classes chosen included: 
Co - Unconfined colluvium (e.g. open hillslope colluvium) 
Cc - Confined colluvium (e.g. drainage line infill colluvium) 
Cd - Distal Colluvium (e.g. low angle valley floor infills, fans) 
Ct - Talus/Talluvium  
S - Saprolite (suffix denotes solid geology e.g. Sg) 
R - Rock outcrop (e.g. Rg) 
Ri - Intermittent outcrop (e.g. Rig) 
Q - Alluvium 



Confined, distal, OH Colluvium and talluvium 



Rock outcrop and Boulders 



Saprolite 



Identification of geomorphological processes, e.g. fluvial, mass 
movement and erosional. 

 
Used to interpret: 
Landform evolutionary processes, such as: 
• Active regressive erosion fronts/landslide scars 
• Deep-seated/progressive landslides 
• Depositional/accumulation area 
• Erosional gullies/drainage lines 
• Stream downcutting 
• Coastal erosion 



Source Area (Activity) 



Deposition 



Based on superposition of geomorphological feature boundaries, 
especially at significant breaks in slope. 

 
Delineates morphological changes interpreted to represent 

boundaries between landforms of differing ages. 

From Hansen (1984) 



Age Relationship 



EGM characteristics considered when evaluating landslide 
hazard: 
 
Initiation: potential source area location, magnitude (volume) 
and likelihood of occurrence (activity). 
 
Mobility:  geomorphological setting, drainage line 
characteristics, including entrainment potential. 
 
Assumption: 

Hazards are likely to occur in the future because of similar 
conditions and processes that produced them in the past. 





 
 



POTENTIAL LANDSLIDE SOURCE AREA OF 
‘DORMANT’ACTIVITY (LS_d) 

POTENTIAL LANDSLIDE SOURCE AREA 
OF ‘ACTIVE’ ACTIVITY (Ls_a) 

POTENTIAL LANDSLIDE SOURCE 
AREA OF ‘INACTIVE’ ’ACTIVITY FROM 
MULTIPLE SOURCE (LSm_i)  

POTENTIAL ROCKFALL 
SOURCE AREA OF ‘ACTIVE’ 
ACTIVITY (LRg_a) 

 
POTENTIAL ENTRAINMENT AREA 
COMPRISING ‘CONFINED’ COLLUVIUM 
(Lc) 

POTENTIAL ENTRAINMENT AREA 
COMPRISING ‘DISTAL’ COLLUVIUM  POTENTIAL ENTRAINMENT AREA 

COMPRISING ‘TALLUVIUM’ OR LOCAL 
SOURCE AREA   



POTENTIAL LANDSLIDE SOURCE AREA OF 
‘DORMANT’ACTIVITY (LS d) 

POTENTIAL ‘MODERATE’ 
ENTRAINMENT AREA COMPRISING 
‘CONFINED’ COLLUVIUM (Lc) 

CREDIBLE FLOW PATH: CONTINUOUS 
DRAINAGE LINE (APART FOM ROCK OUTCROP) 
WITH  > 50% >30 DEG 

POTENTIAL ‘SIGNIFICANT’ 
ENTRAINMENT AREA COMPRISING 
‘TALLUVIUM ‘ BELOW OUTCROP  

STEEP ROCK  OUTCROP POTENTIALLY 
INCREASING VELOCITY AND ENERGY 
OF CDF  

POTENTIAL IMPACT BEYOND 
DEVELOPMENT LINE  



POTENTIAL LANDSLIDE SOURCE AREA OF 
‘DORMANT’ACTIVITY (LS d) 

POTENTIAL ‘MODERATE’ 
ENTRAINMENT AREA COMPRISING 
‘CONFINED’ COLLUVIUM (Lc) 

CREDIBLE FLOW PATH: CONTINUOUS 
DRAINAGE LINE (APART FOM ROCK OUTCROP) 
WITH  > 50% >30 DEG 

POTENTIAL ‘SIGNIFICANT’ 
ENTRAINMENT AREA COMPRISING 
‘TALLUVIUM ‘ BELOW OUTCROP  

STEEP ROCK  OUTCROP POTENTIALLY 
INCREASING VELOCITY AND ENERGY 
OF CDF  

POTENTIAL IMPACT BEYOND 
DEVELOPMENT LINE  

HM: EXAMPLE HAZARD MODEL 

CE56/2006 PILOT REGIONAL NATURAL TERRAIN HAZARD REVIEW: 
NORTH-EASTERN HONG KONG ISLAND – FEASIBILITY STUDY 

Source 

Ephemeral drainage line 

Talluvium below rock 
outcrop 

Toe of rock cliff marked 
by concave break 

Cliff area 
marked with 
sharp convex 
break 

Colluvial lobe with large, 
undercut boulders 

Rock Outcrop 

60° 

45° 

Confined colluvium 
along drainage line 

Lei Pui Street (2001) – 200m3 initial – 700m3 eventual  



- One of the first assignments to use LiDAR and detailed 
API for geomorphological mapping. 
 
- An approach to landslide hazard assessment was 
developed using mapped geomorphological characteristics. 
 
- Areas with similar characteristics (terrain units) were 
delineated to assess landslide hazard. 
 
- Combinations of terrain units were used to define specific 
hazard models (e.g. large magnitude/low-frequency). 
 
- Approach has been applied to subsequent LIC, LPMit and 
other NTHS studies. 
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