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1 Introduction map was thus determined by flow dynamics and a deposition
mechanism through computer simulations without using any
We would like to express our appreciation to Parry, Ruse andso-called expert opinions, which are bounded to be subjec-
Williamson for their interest in our publication and for pro- tive and biased”, on Paragraph 1 of Sect. 3.4.1 is that “the
viding their opinions on our works. We are happy that the advantage of this kind of hazard map is that it is based purely
discussion here provides us further opportunity to bring focuson dynamics, instead of on expert opinions or on past debris
on some points relating to our concern on the indiscriminatefiow records”, and on Paragraph 2 of Sect. 3.4.1 is that “the
use of expert opinion in debris flow hazard estimation. main focus here is not on the absolutely accuracy of the haz-
Parry et al. (2005) tried to create an image that we epito-ard estimation, but on the idea of combining the sound the-
mized the use of “numerical approach” against “conceptualoretical approach in GIS-base hazard mapping, such that ex-
approach”, accused us of considering “conceptual geologicapert opinion can be reduced to a minimum”. In fact, we have
model” being “subjective and biased”, claimed that we did never defined the “so-called” expert opinions because we do
not do any field and geological study, and questioned that alhot know how to define it accurately and preicsely. The gut
of our results are wrong and inaccurate. They further claimedeeling of an expert in arriving at the so-called expert opin-
that the use of flow-dynamics-based “numerical approach” iSons is most of the time mysterious and cannot be elaborated
naive, in comparing to the use of “expert opinion”. They |ucidly; and making the situation worse different experts with
also argued on a lot of statements that we have never madeifferent experiences and backgrounds always arrive at dif-
We will, therefore, re-iterate what we have actually said, andferent conclusions for the same set of data (if they are not
what are actually misinterpretations resulting from their in- properly guided). For example, in the subject area of climate
correct deductions from our statements, clear all misunderchange expert opinions are always diversified (Morgan and
standing between us, and conclude that their conclusions angeith, 1995). In the study of using expert opinion for assess-
not just. As we spelled out clearly in our work (Chau and ing seismic hazard in low seismicity area, McGuire (1994)
Lo, 2004) that we are fully aware of the limitations and as- found that “judgment” by experts must be firmly based and
sumptions in our “flow-dynamics-based approach”. We ac-justified on a scientific plane, that diversity among experts
tually never claim that our conclusion must be correct, andmust be resolved if it is caused by misunderstanding or mis-
discussions on the limitation of our results are actually wel-communications. In addition, these expert opinions have to
come. Since the discussions made by Parry et al. (2005) arge quantifiable and documented in order to quantify the asso-
grouped in paragraphs in their Discussion Section, the folciated uncertainty. On studying the landslide risk adjacent to
lowing replies try to answer paragraph by paragraph correhighways, Allison et al. (2004) concluded that there must be
spondingly. a decision framework for experts to follow otherwise consen-
sus from a group of experts cannot be arrived at. Therefore,
it is clear that the use or misuse of expert opinions needs to
be handled with extreme care. The subjective nature of so-

First of all, we want to make clear that all we have said in theCalled expert opinions” are well accepted in the Iltgrature.
The key issue is how we can reduce such uncertainty to a

Abstract of Chau and Lo (2004) is that “our proposed h‘rﬂfmjminimum if there is no other resort to solve the problem. Sec-
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proach”. This statement was made by Parry et al. (2005) onlycal data. As discussed in Lin et al. (2003) and also in our
not by us. In fact, the discussers’ did not define the so-calleckarly studies on rockfall (Chau et al., 2003; 2004b) and land-
“conceptual approach” when it first appeared, therefore, weslides (Chau et al., 2004a), we always consider historical and
have no idea what did the discussers mean by “conceptuaieomorphological data before conducting any kind of anal-
approach” at that juncture. But, if the discusser asserted thagsis. As pointed out correctly by the discussers, the main
they can estimate the runout of debris flows (that was theuncertainties in our flow-dynamics-based numerical simula-
main focus of Chau and Lo, 2004) by some kind of concep-tions lie on setting up of the hydrograph of the debris flow
tual model, without concerning the physics and dynamics of(flow rate versus time), and on the estimation of the total
how debris materials flow down gully, we will certainly dis- volume of debris that may be channelized. But for those
agree. “short” gullies found in the west of Leung King Estate, the
In the second paragraph of the Discussion Section, the dishydrograph is expected come in one surge (instead of series
cussers “suggest that hazard assessment of debris flows ref surges for gullies of tens of kilometers long), and it was
quires a suite of analyses, including evaluation of geology,found that the shape of hydrograph from Mount St. Helen
morphology and process behaviour of the study area and itdebris flow closely resembles those observed elsewhere for
vicinity”. Actually, this is preciously the procedure that we the case of short gullies (Lo, 2003; Takahashi, 1991). In
have done in arriving at the necessary information to estimatdact, we maintain the shape of the hydrograph of the Mount
the input for the modified Takahashi simulation program. As St. Helen debris flow, not the velocity as claimed by Parry
reiterated many times in Chau and Lo (2004), field trips andet al. (2005). Regarding the volume, as we mentioned ear-
desk studies have been conducted to study the landslide suber we are looking at the worst scenario or the most extreme
ceptibility (i.e. identifying the source zones and the corre-case. The discussers claimed that their designed 600are
sponding soil properties), before we actually incorporate thereviewed and considered to be appropriate to protect the Es-
flow dynamics model for estimating runout. More details of tate from future failure. Unfortunately, the discussers did not
these field trips are documented by Lin et al. (2003). There-share with us how they review and consider this value to be
fore, we are totally puzzled by the accusation that we mightappropriate (I sincerely hope it is not done by expert opin-
consider such approach being “expert opinion approach” andons).
being “subjective and biased”. As discussion in Chau and Regarding the modification to Takahashi et al’'s (1992)
Lo (2004), there are of course uncertainties in estimating thanodel, we are adopting the concept of soil entrainment and
input data (location and size of sources) based solely on geae-entrainment by overland flow using the concept of stream
logical data but such uncertainties can be reduced by a morpower of flow commonly adopted in the area of hydrology
thorough site investigation, if time and cost allow. Therefore, (Marshall et al., 1996). In fact, the entrainability of substrate
there are assumptions and simplifications in the process, butas already been incorporated in Eq. (6) through the use of
we do not see the need of intuition, as asserted by Parry gtarticle size distribution of the substrate. The use of settling
al. (2005). of velocity in Eq. (6) is simply to reflect the fact that flow
We have re-iterated many times in Chau and Lo (2004)containing high soil concentration cannot pick up any more
that the results of the numerical simulations are not meansoil (or no entrainment). The full details of this concept are,
for accurate predictions of the debris flow hazard of Leunghowever, referred to Marshall et al. (1996) due to space lim-
King Estate, due to the uncertainty in the input. Although itation. In addition, the local slope gradient has also been
our prediction may not be very accurate, at least it is based omcorporated into the present analysis. As discussed by Chau
physics and dynamics, not the intuition or gut feeling of someand Lo (2004), the topographical model needed by the anal-
experts. Nevertheless, the results of our numerical simulaysis of Takahashi was generated by the DEM (or so-called
tions should roughly reflect the worst scenario. We believeTIN in ArcGIS), and the model by Takahashi is formulated
that if we want to prepare for the worst, the debris flow bar-to simulate flows on three-dimensional terrain. Therefore,
rier should be longer and higher. Whether we need a longethe effects of entrainability and local slope gradient are both
and higher barrier is a matter of risk analysis in terms of theembedded in the numerical simulation.
potential return period of very rare and extreme events, and The discussers are correct that the landslide susceptibility
of cost-benefit analysis. This is, however, out of the scopeof Evans et al. (1999) did not include the runout estimation.
of Chau and Lo (2004) and out of the scope of this reply asln fact, there is no other published result on the estimating
well. The main point here is that we believe the most accu-the runout at Leung King Estate, that is the reason why we
rate way of estimating the runout (i.e. the hazard of debriscompare our results with those predictions based purely on
flow) is to use the known physics and dynamics of flowing the susceptibility analysis of Evans et al. (1999). The key
debris if the total volume can be estimated, not expert opin-issue here again is that expert opinion approach cannot yield
ions. In fact, we suspect that the discussers do not have argny estimate of runout, and clearly the discussers agreed with
better counter-proposal to estimate the runout of debris flowus that runout distance of debris flow must be incorporated
if the total volume is known. | guess, that is the reason whyinto the debris flow hazard analysis.
they do not offer a better option here. In the last paragraph, the discussers described what might
It is difficult to understand why the discussers keep sayinghave happened during the 1990 Tsing Shan debris flow
that we fail to consider the historical and geomorphologi- (King, 1996). The discussers tacitly asserted that the mor-
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phological setting at the site of 1990 Tsing Shan debris flow Nevertheless, we wish to thank Parry et al. for initiating
favored debris entrainment while that of Leung King areathis discussion which, we are sure, should provide stimulus
limits entrainment. They attributed this argument to the ref-for future scientific research and progress in this area of high
erence of Fletcher et al. (2002). Again, unfortunately, theyuncertainty.

failed to pinpoint exactly what geological conditions that

limit entrainment at Leung King while what are those favor Edited by: F. Guzzetti

entrainment at the 1990 debris flow site. In fact, Fletcher

et al. (2002) included both areas as one whole study area
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