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Preliminary Estimation of the Plausible Failure Surface and En-
dangered Area of High Uncertainty Large-scale Landslides

Hock-Kiet Wong " Yih-Chin Taif¥ Zhe-Yu Li@

ABSTRACT A crucial component of hazard assessment and disaster mitigation planning for large-scale landslide
events is the evaluation of the possible area that may be endangered by the moving mass. Volume estimation and in-
situ investigation of landslides are frequently used to identify possibly affected areas. Estimation of the actual landslide
scarps, subsequent flow pathways of the moving mass, and potentially at-risk areas is highly uncertain because the toe
of the failure surface is often covered by the material released during the landslide. This uncertainty is particularly
substantial if thorough postevent surveys or on-site drilling investigations have yet to be conducted. The estimation of
landslide volume based on only pre- and post-event digital elevation models is highly uncertain when the detailed
height of the actual landslide failure surface is unknown. Accordingly, the development of quick and easy-to-use tools
that can determine the approximate distribution of the final deposit, the associated endangered area, and the landslide
failure surface remains crucial.

Key Words: landslide-prone area of high uncertainty, idealized curved surface, landslide failure surface and endan-

gered area, assessment indicators
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Fig.7 Overall Performance Analysis of the Study (a)

RMS of the depth of landslide (left: main sliding
block; right: secondary sliding block); (b) RMS of
the depth of accumulation sediment; (c) the de-
viation of the flow paths

Table 3 Overall Performance Analysis of the Study
P H:i%qﬁ@ HERURRE PRI R (EE E;i'é%?&@ HERATE PRI RAER (EE E;i'é@’%@ HERURRE  BRRRER
B (m’) HHHR (m) (%) g (m’) AR M) (%) S (m’) HIE (m) (%)
FO01+%,1 73,126 6.89 24 FO1+x2 71,772 6.97 27 F01+%3 73,466 6.90 24
F02+71 73,126 6.87 24 F02+z2 71,773 6.91 26 F02+7%3 73,466 6.87 24
F03+x1 73,126 6.59 26 F03+;;2 71,772 6.61 29 F03+%x3 73,466 6.58 27
F04+x1 73,126 6.73 28 F04+z2 71,772 6.76 31 F04+%3 73,466 6.73 29
F05+%1 64,929 6.67 28 F05+7%2 63,576 6.71 31 F05+%3 65,270 6.68 28
F06+K1 45567 7.46 34 F06+%2 44,214 7.52 37 F06+%3 45,908 7.49 34
FO07+1 94,425 6.55 20 FO07+%2 93,071 6.58 23 FO07+%3 94,765 6.54 21
F08+%1 72,787 6.63 27 F08+%2 71,434 6.66 30 F08+%3 73,128 6.62 27
F09+%1 65,381 6.93 31 F09+%2 64,028 6.96 34 F09+%3 65,722 6.92 31
F10+%1 34,018 8.26 29 F10+%2 32,665 8.35 31 F10+7%3 34,359 8.27 29
F11+%x1 85,196 6.38 55 F11+%2 83,843 6.38 58 F11+%3 85,537 8.27 29
F12+x1 74,476 7.03 43 F12+%2 73,123 7.08 46 F12+x3 74,817 7.03 43
F13+Xx1 59,321 7.48 26 F13+%2 57,968 7.52 28 F13+%3 59,662 7.48 26
F14+Xx1 52,014 7.68 28 F14+%x2 50,661 7.74 31 F14+%3 52,354 7.68 28
F15+%1 105,010 6.71 20 F15+%2 103,657 6.76 23 F15+%3 105,351 6.70 20
F16+%1 91,611 6.85 20 F16+2t2 90,258 6.91 23 F+16+%3 91,952 6.86 20
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Fig. 8 Corresponding results for scenarios A(a,d,g),
B(b,e,h), and C(c,f,g). (a-c) Distribution of poten-
tially landslide; (d-f) Final stage of landslide dis-
tribution; (g -i) Endanger area distribution
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