
Natural Hazards and Earth System Sciences (2005) 5: 23–24
SRef-ID: 1684-9981/nhess/2005-5-23
European Geosciences Union
© 2005 Author(s). This work is licensed
under a Creative Commons License.

Natural Hazards
and Earth

System Sciences

Discussion of Chau and Lo (2004): Hazard assessment of debris flow
for Leung King Estate of Hong Kong by incorporating GIS with
numerical simulations (Vol. 4, p. 103–116)

S. Parry1, M. E. Ruse2, and S. J. Williamson3

1Geotechnical Engineering Office, Civil Engineering and Development Department, Hong Kong, China
2Fugro (Hong Kong) Ltd., Hong Kong, China
3Maunsell Geotechnical Services Ltd., Hong Kong, China

Received: 5 August 2004 – Revised: 18 October 2004 – Accepted: 7 December 2004 – Published: 3 January 2005

1 Introduction

In their paper, Chau and Lo (2004) present a numerical model
to assess debris flow hazard at Leung King Estate, Hong
Kong. They applied a modified version of a flow dynam-
ics model, developed by Takahashi et al. (1992), to review
the possible impacts of a debris flow event to a residential
area, using simplified site-specific and regional data. The pa-
per is opportune as the geotechnical engineering community
in Hong Kong is currently examining potential landslide risk
from “natural terrain” in Hong Kong, and some discussion of
methods and data is appropriate.

2 Discussion

Chau and Lo’s (2004) stated aim is to promote “the sound
theoretical approach in GIS-base (sic) hazard mapping, such
that expert opinion can be reduced to a minimum”, as “so-
called expert opinions” are “bounded (sic) to be subjective
and biased”. This comment epitomises the commonly held
but, in the Authors’ opinion, misguided viewpoint that the
numerical approach common in engineering is more accurate
and therefore more scientific than the conceptual approach
common to much of earth science.

In contrast, we would suggest that hazard assessment of
debris flows requires a suite of analyses, including evalua-
tion of the geology, morphology and process behaviour of the
study area and its vicinity. These analyses allow the devel-
opment of a conceptual geological model from which hazard
models that incorporate landslide susceptibility of the terrain
can be generated and finally allow the application of debris
runout models. This approach was adopted for the recent
landslide hazard study conducted for the Tsing Shan range,
including Leung King Estate (Parry et al., 2002; Ruse et al.,
2002). Such approaches can use inference, intuition, anal-
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ogy or qualitative information; i.e. approaches Chau and Lo
(2004) might consider “subjective and biased”.

The second main issue arising from Chau and Lo (2004) is
the accuracy of their data. We acknowledge that Chau and Lo
(2004) state that their main focus is not the absolute accuracy
of the hazard estimations, that their flow model may involve
unwanted simplification and assumptions, and that “the de-
tails of the numerical simulation are not crucial”. However,
on the basis of their analysis, they conclude that debris could
impact buildings to a height of two stories and that debris
flow barriers should be installed to protect two schools and
two residential towers in Leung King Estate. They also state
that other approaches “do not necessarily yield reliable re-
sults compared to the flow-dynamics-based estimation”. The
validity of such conclusions depends substantially on the ac-
curacy of the data and consequently a brief discussion is ap-
propriate.

Chau and Lo (2004) acknowledge that a reliable landslide
hazard map should consider historical and geomorphologi-
cal data, but singularly fail to do so. The data Chau and
Lo (2004) extracted from the volcanically-induced Mount St.
Helens debris flow produces velocities two orders of magni-
tude greater than any reported values for landslides in Hong
Kong, even when arbitrarily scaled down. Similarly the vol-
ume of failure utilized by Chau and Lo (2004) was nearly
two orders of magnitude greater than the largest landslide
interpreted in the area and approximately 200 times larger
than the Leung King Estate debris flow of April 2000 that
prompted their investigation. None of the landslide debris of
April 2000 affected Leung King Estate, though the estate was
affected by subsequent alluvial outwash (Halcrow, 2000)1.
The potential for landslides to impact on the estate has been
evaluated and four gabion check dams, based on design event

1 Halcrow Asia: Detailed study of selected landslides above Le-
ung King Estate of 14 April 2000, Landslide Study Report LSR
9/2001, Geotechnical Engineering Office, Civil Engineering De-
partment, Government of Hong Kong SAR, 134, 2001 (unpublished
but available in the Civil Engineering Library, Civil Engineering
and Development Building, Ho Man Tin, Kowloon, Hong Kong).
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of 600 m3, were constructed in 2000. As part of the subse-
quent Tsing Shan landslide study, the design assumptions at
Leung King Estate were reviewed and considered to be ap-
propriate to protect the Estate from future failures.

Chau and Lo’s (2004) main contribution to the model of
Takahashi et al. (1992) is to incorporate potential erosion and
deposition using features such as relative settling velocities
within a debris flow. We suggest that the nature of the sub-
strate, particularly its entrainability, and detailed morpholog-
ical variations of the drainage lines, such as the channelisa-
tion ratio and local slope gradient, which Chau and Lo (2004)
do not adequately address, assume far greater importance to
debris flow mobility than relative settling velocities.

The final issues relate to the comparison made with pre-
vious studies in Hong Kong. As the landslide susceptibility
work of Evans et al. (1999) was based on a regional land-
slide dataset, the work states that it should not be used at a
site-specific scale, such as for Leung King Estate. Further-
more, while Evans et al. (1999) state that their dataset shows
no direct correlation between elevation and landsliding, Chau
and Lo (2004) use elevation in their test of the “statistical ap-
proach”. Finally, the work of Evans et al. (1999) was used
for regional scale hazard map of initiation i.e. it does not in-
corporate debris runout, and consequently it is neither a risk
map nor suitable for comparison with Chau and Lo’s (2004)
results.

Chau and Lo (2004) also compared their debris flow model
with the Tsing Shan debris flow of 1990 (King, 2001). This
comparison reemphasizes the problem of modelling with
limited site-specific information. The 1990 debris flow is the
largest recent debris flow in Hong Kong. Its large size was
a direct result of its morphological setting. It initiated as a
relatively small landslide, but substantially increased in vol-
ume because of momentum imparted by a significant break in
slope and the presence of large amounts of entrainable ma-
terial. In comparison, the Leung King area is morpholog-
ically quite different, with geological conditions that limit
entrainment (Fletcher et al., 2002). The Chau and Lo (2004)
approach does not recognize such important distinctions be-
tween the geological models and landslide hazard of the two
areas.

3 Conclusion

Hazard assessment of debris flows is undoubtedly a complex
matter. Use of numerical models is one potential component
of an integrated approach, as emphasized by the guidelines
for natural terrain hazard studies (Ng et al., 2000). In contrast
to Chau and Lo (2004), the present authors consider that the
disadvantage of Chau and Lo’s approach is that “it is based
on dynamics, instead of expert opinions or on past debris
flow records” (Chau and Lo, 2004). It is rather naive to think
analytical tools can lead the study; in the authors’ opinion,
they are simply tools to be applied to natural terrain hazard
studies, within the limit of current knowledge and suitable
judgement. Chau and Lo’s (2004) conclusion that numerical

simulation results “must be incorporated” given their “sound
theoretical background” is not supported by the case pre-
sented. We consider the use of numerical runout models to
make recommendations for risk mitigation to be poor prac-
tice if the geological data and models are not sufficiently de-
tailed, or are not either site-specific or site-appropriate. Haz-
ard and risk analyses rely on the integration of a number of
skills and approaches; numerical analyses form a substantial
component, good judgment forms another.
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