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Talk is divided into two parts

• use of geomorphology and API to develop 
hazard models

• Focused detailed GI to assess hazard models



• Site Investigation does not equal Ground Investigation

• For Natural Terrain a holistic approach is required i.e. all 
encompassing

• Given difficult access, dense vegetation,  the size of site any SI 
needs to be focused and this is best achieved by the 
development of models

• To develop models you be able to “read” the landscape which 
requires skills and experience, these including an understanding
of engineering geology, geomorphology and natural terrain 
hazards. However, there is limited experience of 
geomorphological mapping in Hong Kong and even less 
experience with respect to developing models of landscape 
evolution



Geomorphology

“is the study of the forms of the surface of the earth, 
their origin, the processes involved in their 
development, the properties of the materials of which 
they are made and predictions about their future form, 
behavior and status”  

(D Brunsden, 5th Glossop Lecture, 2002)



“While engineering geological mapping is perhaps 
concerned with a snapshot in time regarding the properties 
of materials and their immediate or short term engineering 
implication, geomorphological mapping, in theory, takes 
in a greater sweep of time, combining the recent geological 
past with the present geomorphology and its foreseeable 
future. Deriving an engineering evaluation from an 
integration of these two approaches combines the short 
term static with the longer term dynamism of the 
landscape: an evaluation which is critical to the survival of 
engineering structures throughout and beyond their 
notional design life”

Hearn, (2002) Engineering geomorphology for road design in unstable mountainous areas: 
lessons learnt after 25 years in Nepal. QJEG Vol 35 p143-154



• Need to understand how the landscape evolved and what that can 
tell us about future hazards

• Key component is API – Interpretation

• Not observation which is what many reports contain often being 
simple site histories – this is of little use for NTHA. 

• Key photographs are 1963/4 use both high and low level as these 
help put the site in context i.e. where it is within the landscape

• In addition colour photographs, particular early ones are 
beneficial for vegetation changes, rock outcrops etc.

• A site reconnaissance is also critical during the API helps you to 
confirm both your observations and interpretation



Common Problems:

• Assessments are often restricted to site boundaries. Landforms do 
not evolve in isolation and in order to develop a model a sufficient 
large area has to be studied

• Geomorphological boundaries derived from API are not verified in
the field

• Single mapping approaches are often used e.g. regolith mapping. 
However as all sites are to some degree unique, some approaches 
are more useful than others (see TGN 22)

• Studies do not focus on the hazard and risk

• When geomorphological mapping is carried out it commonly shows 
only rudimentary morphological data



Brief introduction to geomorphological 
approaches

For more details refer to TGN 22
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Examples of developing geomorphological 
models



















Fletcher et al., 2002

Development of Hazard Models



Type I Landslide (Shallow)

Location: At the boundary 
between the upper and lower 
assemblage, generally at the 
heads of drainage lines.

Description: Shallow 
translational slide (~0.5 m to 
2 m deep) typically along the 
old colluvium/saprolite 
interface of the upper 
landform.

Typical Size: ~5 m to 25 m 
wide.

Type I Landslide (Large 
Multiple)

Location: At the boundary 
between the upper and lower 
landform assemblage, 
generally directly above the 
head of incising drainage lines.

Description: Generally large 
scale 
(~2 m to 10 m deep) within the 
deeply weathered saprolite 
forming the upper landform. 
Often retrogressive, resulting 
in multiple phases of 
landsliding.

Typical Size: ~20 m to 80 m 
wide.

Type II Landslide

Location: At the head and 
flanks of incised valleys, 
generally located just below 
ridge lines within shallow 
hallows at the head of minor 
often poorly defined drainage 
lines. Typically located on the 
zero curvature line of a plan 
profile map.

Description: Shallow 
translational slide (~0.5 m to 2 
m deep) generally along the 
colluvium/saprolite interface. 
Typically such landslides will 
occur episodically at the same 
location.

Typical Size: ~5 m to 15 m 
wide

Edge of Drainage Line 
Landslide

Location: Directly adjacent to 
eroding drainage lines, 
particularly at bends.

Description: Generally shallow 
rotational slumps (~0.5 m to 2 
m deep) usually within 
colluvium deposits forming the 
flanks of the channel.

Typical Size: ~0.5 m to 5 m 
wide.
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Advantages of a geomorphological approach

• the type of natural terrain hazards present

• the presence of entrainable material

• the estimation of source volumes for hazard types

• the location of potential source areas

Assists in determining:

• the likely frequency of the hazard types



Physical Investigations of Natural Terrain
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Thank You


