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ABSTRACT

Integrating the information of three typhoon events (Wayne of the year 1986, Herbert of the
year 1998, and Eli of the year 2004) that lead to large scale landsides with GIS technology, this study
attempted to establish the database of potential factors governing the occurrence of landslides in

Shi-Men reservoir watershed. In addition, the instability index method is applied to calculate the
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weighting for each factor that affects the landslide and to evaluate landslide susceptibility for

assessing the potential distribution of storm-induced landslides in the watershed. The results

indicate the sensitivity of potential landslide analysis according to the 1986 map is more evident than

those from 1986 and 2004. The sensitivity can be increased significantly by considering the

additional influencing factors such as road construction and/or land use. The results also show that

the occurrence of landslide is continuous and periodical.
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The study areas.
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Table 1. The landslide susceptibility index and weighting of various influence factors
b 1986 {13 1998 ¥ {13 2004 (5
i i PFEST | BUAIST | B R (RS | RUARST B S8R | BOVES) | BUAINST | B 0 13
P WD) | o) | EE o) | @) | o) | | D) R mov) | e mov)
e BT P(0~5%) 1.0000 1.0000 1.0000
hxsi By AR (5~15%) 2.8473 5.2087 3.3148
B |y | 907 P530%) | 14560 83394 5.6443
b= 0 PRI (30~40%) 1.4976 0.2038 0.1831 | 79359 | 0.1457 | 0.1300 78658 | 0.1223 | 0.1141
il FUT R (40~55%) | 1.3460 58743 83020
o By I (55~100%) 3.4183 4.3133 10.0000
FT- REG100%) | 10.0000 100000 9.1176
CR 7.5861 2.9855 40978
ﬁJ 8.3423 7.2995 10.0000
o 44093 100000 5.1758
e i 28595 | 0.0425 | 0.0382 |-2222 1 0.0556 | 0.0496 " | 0.0304 | 0.0283
T 1.0000 1.2256 1.0000
F’! 3.8521 1.0000 2.9018
p‘lj“‘ 4.6808 1.5594 3.6860
T 100000 3.5870 7.0046
<500m 2.6598 1.4807 1.2626
500~1000m 39200 100000 10.0000
i 1283;328“1 2287 1 9989 | 0.2056 | “M% 1 02034 | 0.1814 | 5% | 9. 1690 | 0.1577
~ m 1.0000 3.6451 4.1698
2000~2500m 26763 1.0000 1.0000
>2500m 10.0000 9.0699 2.9770
ByET MR e 7.7839 0.1510 0.1357 | 7.0360 | 0.2501 | 0.2230 4.9085 0.3296 | 0.3076
Lﬁ?’%ﬂ FER ﬁ[ﬁri'l"j@,‘ 4.3549 8.1136 2.2264
kG 10.0000 63136 54839
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poAtiet s Fle | 27718 2.0846 10000
Sfi 1.0000 1.0000 57225
F B 34139 54049 40178
7 46476 73753 7.9262
G 2.7964 57223 3.9070
4 5.1854 0.3108 0.2792 [ 10.0000 | 0.3344 | 0.2983 | 100000 | 0.1731 | 0.1616
10.0000 1.0000 1.0000
3.1428 9.0734 2.6823
39972 22185 2.2201
13939 15432 1.2974
10.0000 7.3617 41572
9.8683 8.7758 10.0000
8.0428 10.0000 41374
6.8144 9.5548 20579
e 5.0500 0. 0629 0.0565 | 84997 | 0.0108 | 0.0097 2.0167 0.1756 | 0.1638
3.6876 7.3701 19710
29511 6.3618 17801
24596 56014 1.8693
1.0000 1.0000 1.0000
3.5673 27743 22712
bt 18213 13999 10.0000
BE LN 5.4280 22137 1.8348
Fl (2 33269 63193 3.1017
P 45327 32998 17287
[TEgE 47889 24839 3.1507
it 1.0000 57296 1.0000
4By B 1.2777 5.3764 1.9737
" B 10000 - 0.0851 | T0000 - 0.0881 | 10000 - 0. 0556
£ Rl 4.2100 10.0000 5.2209
B SRR A M 32002 13475 1.6349
) W 34908 6.1379 2.6521
] 7 (Y 4090 5.3206 3.5667
[ s 1.0000 13185 1.0000
=+ it 1.0000 2.5050 59671
EAE] 10.0000 19378 49207
Wy 6.1835 21015 46352
SR 40m | 51199 7.8853 10.0000
0 53196 9.2902 8.3586
s 30 82833 ) 0.0167 | 100000 ) 0.0199 | 74815 ) 0.0112
120 10.0000 9.7782 7.5460
160 81311 7.6246 48305
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Table 2. Predictive equations for landslide susceptibility.
= HH R
2 1986 Dua= (Dswre) ™) (Disn) ™ “x(Dype) > (D) ™ (D 1) )(D )™
%: 1998 | Dua= (D) “x(Dis) XDy " x(Dor) ™ x(D o) (D) "
’ 2004 D= (Dswrs )" x(Dsy) ' )(Dpn) " x(Dssin) ™' x(Ds 1)) (D o)™
11086 | D (Do) (s ) (D) (D 1) (D) (D ) (Do ) (D)
.
P09 Dootar= (D)™ ™) (D )" (D)™ % (D )™ ) (D)) (D) (D400 ) (D)™™
Eo0
B 2004 D= (D)™ (Dt )" (D )™ (D )™ (D)™ (D)™ (D s 410 )" (Dig )"

ﬁ%t : qlgjtﬁﬁif‘gﬁa&@ Diogar [l 1THPHZE(6): 1 BT

Fo 3. PSR 53R

Table 3. The classification and definition of landslide susceptibility index of slope land.
U P MR R
> LT B R 4 j % (7l (Do PR ,
ZEJ; %:?; Eﬁ%f‘;qulﬁﬂplxﬁ EFJ%WIE(D{W]) EﬁEjiﬁﬁ?f?ﬁalﬁ (Dtnml)
i FIo1E(Sh)

1986 # {77 | 1998 & {7} | 2004 & 5} 1986 + [35 1998 & 55 | 2004 =+ 55
1| SHHIE S Si=2% 1<D=181 | 1<D=319 | 1<D=224 1<D=1.99 1<D=3.13 | 1<D=2.12
2 | FIVSH{RERE: | 2%<Si=5% | 181<D=221 | 319<D=351 | 224<D=271| 199<D=241 |3.13<D=345 | 212<D=259
3| [IUHpERE: | S<SISIS% | 221<D=273 | 351<D=441 | 271<D=342| 241<D=271 | 345<D=4.33 | 259<D=3.44
4 | IR, | 15%<Si=30% | 263<D=324 | 441<D=482 | 342<D=392 | 271<D=300 |433<D=4.78 | 34<D=392
S| PHETRE | 30%<Si=50% | 324<D=395 | 482<D=525 392<D=4.84 | 300<D=336 |4.78<D=527 |3.92<D=4.82
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Figure 4a. Map of landslide susceptlblhty based on the data of year 1986.
(environmental influence factors are considered)
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