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Analysis of Environmental Factors and Landslide Suscep-
tibility Prediction for the Watershed Landslides

Mu Jing'” Chao-Yuan Lin""

ABSTRACT Landslide disasters are affected by different kinds of factors. Choosing appropri-
ate environmental indicators to investigate landslide causes and predicting potential locations would
contribute to disaster management and prevention in the future. In this study, Si-de Bridge, which is
located at the Qi-Shan Creek of Kaohsiung County, was used as the outlet of a watershed which suf-
fered heavy damage during Typhoon Morakot. The landslide area was extracted from two-date
SPOT-5 images with the image subtraction method. DEM satellite images were applied to calculate
some environmental factors. Then, through principal component analysis (PCA), we analyzed the
important factors and built a discriminant analysis (DA) model to explore the relationship between
environmental indices and landslides and generated a potential landslide map. The results showed that
the extracted three principal component axes were mainly vegetation index, slope and difference from
mean elevation; elevation, slope, NDVI, slope roughness, topographic wetness index and deviation
from mean elevation were used to build the DA model, with classification accuracy up to 70%. Ac-
cording to the landslide susceptibility map, the areas with higher topographic wetness index and low-
er slope roughness had higher landslide susceptibility.
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Table 1 The analysis of terrain factors in chi-shan watershed

[EE%akii U vagii] oA
=2 (m) HfE (ha)  EERI (%) W (%) [HIfH (ha) LB (%) W) [Aif& (ha) EEBI (%)

<500 1,388 3.64 <5 427 1.12 sl 3,745 9.83
500-1,000 7,525 19.74 5-15 876 230 i 4,182 10.97
1,000-1,500 9,469 24.84 15-30 2,027 533 HEg 4114 10.79
1,500-2,000 10,643 27.92 30-40 2,549 6.70 5 5,092 13.36
2,000-2,500 6,358 16.68 40-55 6,091 16.00 V5ES 5,448 14.29
2,500-3,000 1,958 5.14 55-100 21,124 55.51 i) 6,182 16.22
>3,000 778 2.04 >100 4,965 13.04 [ii5ali 4957 13.00

it 4398 11.54
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F=-0.001X1+0.049X2+0.012X3 (11)
+0.317X4-0.27X5+0.021X6-2.877

&2 HAIEZEENER = FERE

Table 2 The error matrix of landslide

R p— i "
.
AR 120 5 96%
JERREEHY 13 112 90%
LEEEES 90% 96%

HEHHETE=92.8% » Kappaf##=0.86

&3 RIRRIBIEEREAIMERET A
Table 3 The descriptive statistics of environ-
ment factors

BRI RME BKE EEH BEK
SEHR 302 3588 15756  478294.188
W 1 216 6432 807.788
S dE 1 128 3407 1579.974
NDVI 106 222 19898 141.218
SAVI 106 21 1991 142.106
MSAVI 223 251 24802 5.681
T AERES 0 94 1098 75383
WIS RETE 6 18 825 3.531
R 0 37 1153 23.705
PRSP e R 21 16  -007 11.74
PES -1 1 0.01 0.127

x4 IRMHERER
Table 4 Total Variance Explained

el VRETHEE ﬂzﬁ?ﬂ?ﬁﬁéﬁi
GER1 BEEN% TR YR EEREI% FR%
1 3042 2765 2765 3042 2765 2765
2 2785 25315 52965 2785 25315  52.965
3185 17139 70104 1.885  17.139  70.104
4 0992 9014  79.119
5 0841 7643 86761
6 0662 6019 9278
7 0413 3751 96532
8 0328 2982 99513
9 0045 0411 99924
10 0008 0072  99.996
11 0 0.004 100
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Fig.6 The distribution of landslide susceptibility and topographic wetness index
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