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Analyzing and Modeling Geometric Feature of

Landslides

Abstract

Previous landslide prediction studies have focused on the assessment
of location of landslides. Besides location, landslide geometric features
(i.e., size and shape) are important factors that influence the distribution
and dynamics of landslides. In this study, a landslide geometry generating
algorithm (LsGA) is developed for quantifying landslide geometric
features. In addition, a probabilistic landslide detection method is also
applied for detecting the erosion phase of landslides, and the derived
inventory can be directly used for LsGA analysis. The Kaoping watershed
in Southern Taiwan is selected as the study area, and the detected landslide
inventory after Typhoon Morakot (August 2009) were applied for LsGA
analysis. Cluster and logistic regression analysis were used to correlate
landslide geometric features, slope and contributing area (CA). Preliminary
findings are: (1) smaller landslides are generally longer than larger
landslides, (2) the upper length of small landslides is relatively wider than
large landslides, (3) small landslides are more likely to be observed over
gentle slopes, and (4) small landslides are more likely to be observed over

lower part of slopes (high CA value, near channels).

Keywords: Landslide geometric features, Landslide Geometry

Generating Algorithm, Probabilistic landslide detection
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= ~ &g gF 4 47 (logistic regression analysis)
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B
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_ exp[logit(y)]
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Bk JE R R il 18 1.5 31 2.6
AL [ 2.0 2.5 28 3.0

7 %R : Chiang et al., (2012)
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B (p(LO)> LW Abe &% P2 id H RS 2 B3 (2] FR) s A
5 PR ® 4c -

B da w OB d N BUn R gz B Bk R EE
EZRHEHRE > Flpt e Bz [ (e S ) b AR B
PR RN A R Ad S g HI RS (R 4) < 05 F T

\\v

WA I L pHe i B2 Koo gl BB X T K2 I a3
gt (B 4T I AR B LS (R 4-2) 0 AN
Z (overall accuracy, OA) z 90.68% > Kappa % 0.87 » 5 4p§ 2452 %
BE% -

4042 HEE R FERBLEE

B i
Mz | M2 .y

A a1 K i 3 1% A 1,035.18 638.19 1,673.36

o R 2L A 442.28 9,477.87 9,920.15

(ha) dv i, 1,477.46 10,116.06 11,593.51

OA=90.68% Kappa=0.87
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-~ M B ARt
FrRpFAT RM2#50 (EAs ) J1* #i 5%
% & 7% (landslide geometry generating algorithm, LsGA)i& 7 &~ 47 » 4
4-2 2 Z BA R RHE ML E ARF]F DA K > LB GG
LRt amz R B B 3 E balamain . T
Bt AN 2 B F G R EF AT
437 g, T E kI ML 2 R E B

W3aAt 1o Bt oo s TRk A o HIE O R S RER S

W2 A2 % RS - NI R EEkAp B o

4 4-3 HBP ABRFI R

A4 5 F]F At # # A (ha) EEY a R B
I 357 Mean 11.2 2.8 (>1) 2.6 (>1)
& Z STD 15.5 2.4 3.0
B =~ B Max 91.2 20 22
B B Min 1.2 0.4 0.2

i3 # [F] Range 90 19.6 21.8

j\’gﬁ;i - AT = ’fy{qﬁgﬁ,%ﬁ'\ﬁii,i”‘ln\#;}%ﬁ (.Q‘_—»gl 4) )
B 2 5 (B 4-32) ~ £ vt (B 4-3b)% 2 5 & vt (B 4-30)2 1
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ZHF R ET R EFE P RHENR RS T RS
ERRPRFEI AT AR R LR

2E R PHEO AR EE L S s S IHPL
FHahd R B EF R EEF LB (p-vale<0.05) o B #4472
B2EFT AL 44

4 44 BEAFS

CECE Y 2 1 ¥ 2 # 3
& #% (ha) 5.7 27.6 73.6
£ 5 (o) 1.9 1.2 1.0
=& (B) 2.4 3.9 L7
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AT A BiEw Efrf/»\ +7 (logistic regression analysis) » ™ 3 &
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PSRRI L2233 B4 ) F ANRE Y
Z PRy A o
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= ;% (Carson and Kirkby, 1972) > @ 3 & 11 2 f K& ff ot = fa 3) Sodic
plv et ks 2 2 F % 2(Montgomery, 2001) : + 83 it 4
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2.8 & @B (slope range) ~ # 3 )RR E G ff 2 8T 20E (log CA
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Y FoT M AT A2 B AP E o logCA ) BF S REITHE R ST
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% 45 BiEYFLr S %

AR Coefficient P-value

¥1 Intercept 4.836 079
(B ffi-] 2 #38p) Slope (mean) -.027 <0.05
Slope range -.147 <0.01

logCA (mean) 2.719 <0.01

logCA range -2.452 <0.01

¥3 Intercept 7.627 163
(B ff 2 #3%p) Slope (mean) -.104 <0.05
Slope range .056 <0.05

logCA (mean) -6.123 <0.01

logCA range 3.740 <0.01

PR AR R T 0 H L5 el 2 SR ) gy B4
B AR 2 M (3 2) A5 H B B (slopemean i i )~ AR T if
s (log CAmean %#ich )2 =% 5 F 23 2(5 A d 2 #3mp )ip 3
WAl G 2 e (F 2) R Rt B R U (slope mean g G
f)2 s o ke BB RlAST iR H L @4t (log CA mean il s f )2
L
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