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Evaluation and Analysis of Gwangwon—do
Landslide Susceptibility Using Logistic Regression

Young-Kwang YEON' 2%

2 o
B Rt 2A2Y AR /NS o8] AN A BHE £RFAT SR
We) Yo wAe] APE FFS Fal ASE Holesl male] Avh 2 wgEe] FEHYE
Aol ek ABE FR okl A5l i Bbh Atk mebd o) wReIAE w
9ot AR AnE A7) 98 olg L F A SRl viste] AFHF B A gt
itk AL 2006UE AT FEE B WAL WA A QA s diow o
geh. AbtE] BEAAES APE, BT, JPEerE et ASnde b 57k
Z N X

FAO]SAE 349 Pﬂ Fos AL dSEA AL FrlelA= 87.9% AT S
E3 =43 E Fr} A9 84.8%=F F H7F A7 Z 2o]E Holx gor =2 e A
5 abEednt o] AkAbE Sl BEAdo] H& fURIAle} A SEE Aol 7IQlE AR 3§
A= 5 ok

X201 : AN, ZRIAE SIFEA, DAZE, DL}

ABSTRACT

This study conducted landslide susceptibility analysis using logistic regression. The
performance of prediction model needs to be evaluated considering two aspects such as a
goodness of fit and a prediction accuracy. Thus to gain more objective prediction results
in this study, the prediction performance of the applied model was evaluated considering
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two such evaluation aspects. The selected study area is located between Inje—eup and

Buk—myeon in the middle of Kwangwon. Landslides in the study area were caused by

heavy rain in 2006. Landslide causal factors were extracted from topographic map, forest

map and soil map. The evaluation of prediction model was assessed based on the area

under the curve of the cumulative gain chart. From the results of experiments, 87.9% in

the goodness of fit and 84.8% in the cross validation were evaluated, showing good

prediction accuracies and not big difference between the results of the two evaluation

methods. The results can be interpreted in terms of the use of environmental factors

which are highly related to landslide occurrences and the accuracy of the prediction

model.

KEYWORDS : Landslides, Logistic Regression, Cross Validation, Model Evaluation
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TABLE 1. Thematic maps for the landslide susceptibility analysis
Map Source Thematic Layer Type Scale(resolution) Conversion
Airborne Image landslide area class 0.4m
t_slope continuos
. t_aspect discrete 1:5,000
Topological Ma ’
polos P t_curvature continuos (Contour 5m)
t_buffered ridge continuos
s_texture discrete
. s_drainage discrete 5mX5m
Soil map £ , 1:25,000
s_material discrete
s_thickness discrete
f type discrete
f_diameter discrete
Forest Map - - 1:25,000
f_density discrete
f_age discrete
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FIGURE 2. Landslide distribution locations. Two groups of landslides are
separated for the cross validation.
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TABLE 2. Coefficients of categorical data from the result of goodness—of—fit test
ffici ffici
Value Domain Coeffici Value Domain Coeffici
ent ent
t
_iSpec FLAT —11.645 s_texture Coarse loamy -11.327
NORTH 344 Fine loamy -12.603
NORTHEAST -.090 Fine loamy or coarse loamy —26.518
EAST 1.270 Loamy skeletal -10.163
SOUTHEAST 1.372 Sandy skeletal .000
SOUTH .896 s_material Residuum on granite 1.895
SOUTHWEST .530 Alluvium 3.631
WEST 990 Alluvium—colluvium  from  acid 10178
rock
Alluvium—colluvi f
NORTHWEST 000 vumTcotviim S YD)
granite
f_di
;elrame 18 ~ 28 1.197 Colluvium 2.856
Over 30 .000 Colluvium from granite 1.601
f_age Non—forest -1.187 Colluvium from porphyry 1.917
11 — 20 year 1.469 Local alluvium —9.685
21 = 30 year .869 Local alluvium—colluvium .000
31 - 40 year _gap  SORAMAE e overflow area 11.614
e
41 — 50 year —.557 Imperfectly —.220
over bl year .000 Moderately well —.402
; -
_t;i,en51 Less than 50% .032 Somewhat excessively 728
51-70% .466 Well .000
Over 71% 000 S‘Z‘Ck“e Deep 93.242
f_type Non—forest 1.055 Moderately deep 21.236
Pine —.045 Shallow 21.622
Non—conifer -.052 Very shallow .000
Agricultural Land -11.067
Mixed
(Non—-conifer, -.989
conifer)
Planted pine 635
Planted non—conifer —12.310
Korean pine .263
Larch .000
SAE Y AuEe] wReSe WaEAsh A8 HANEE olgdle] oEd Zuel 4
31%9) THE YEE MLk ol Ak wg westel Bk wyTh olE@ Bt
o Aget Faixte] ME ARG dSEE Az SRE A A#d Ans &8
Aol 711E Axz siaE 5 Qltk =2 olow, HoRd EAATe g A
o] =ollAE AR FHeRd A4S A of AE Hd F St} 53] 5485 F7t
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FIGURE 4. Landslide susceptibility map using all landslides
occurrence locations

128 1310°E { 12615508 126'1640°E 128°1750°E

H-38"410°N Legend
P High - 0.56426

I Low -0

128" T920°E 126" HI0E

128'1320°E 1284108 1281840E 1261730E

F-ss'5'50°N !

50N

-3 410N Legend
P High - 0.900729

B ow 0

z ! m— ! ! :
1281250 128 1520°E 126" T410°E 12815 0E 1261550 126" 1540°E 126" 1730°E

0 05 1 2 3

(b)
FIGURE 5. Landslide susceptibility maps; (a) is the result using
LandslideSetA in the first fold, and (b) is the result using
LandslideSetB in the second fold
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FIGURE 6. Box plots of landslide percentile ranks; a
the result of goodness—of—fit test and b is the
result of cross—validation

is

TABLE 3. Statistic of box plot

Descriptives

Goodness—of—fit

Cross—validation

Statistic Std. Error Statistic Std. Error
Mean 87.8239 .60079 84.7140 76293
95% Confidence Lower Bound 86.6440 83.2156
Interval for Mean Upper Bound 89.0039 86.2124
5% Trimmed Mean 89.7370 87.3072
Median 93.1933 91.3141
Variance 212.957 343.420
Std. Deviation 14.59306 18.53159
Minimum 17.26 1.02
Maximum 99.98 99.97
Range 82.72 98.95
Interquartile Range 13.08 16.18
Skewness —2.100 101 —-2.321 101
Kurtosis 4.793 .201 6.084 .201
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FIGURE 7. Success rate curves; a is the result of goodness—of—fit test and
b is the result of cross—validation
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