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LANDSLIDE RISK PREDICTION BASED ON COUPLING GIS AND
SECOND THEORY OF QUANTIFICATION
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2. Faculty of Engineering, Kyushu University, Fukuoka 819 - 0395, Japan)

Abstract: A new geographical information system(GIS)-based landslide risk prediction method using Hayashi’s
quantification theory is proposed and applied to a landslide prone area in Minamata City of Kumamoto Prefecture.
In the past, Hayashi’s quantification theory was used in slope failure hazard mapping; however, the preparation of
larger spatial data is very hard; the work efficiency is low; and the reliability of the results is doubtful sometimes.
A preparation method of a series of GIS-based spatial data is proposed for quantification theory analysis; and the
results of the analytical results can be input into GIS to make hazard map directly. The application of the proposed
method in Minamata area shows that the created hazard map agrees well with the real slope failure condition.
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Table 1 Influential factors of landslide and their categories
EL/N S TR + R A
Hftim  FKH KEMGS M) XH KEAS ViES FH  KHEAS vies FH  FKHAN

0~5 1 0.0124 0~15 1 0.1341 Wha e 12 1 0.0932 N Ltk 1 0.0325
5~10 2 0.0223 15~30 2 0.345 3 il 2 0.2310 I Ak 2 0.1342
10~20 3 12363 30~40 3 29821 EUUERR AV~ 3 11213 vk 3 0.1453
>20 4 0.865 4 40~90 4 0.384 2 Kl 4 0.2321 F 4 0.0431
Tk 5 0.452 2
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Fig.2 Concept of landslide hazard prediction method based on
GIS and quantification theory

2.4 GIS HiREEIMAFNLIE

(1) Hom

Hb 5 PSR 1 45 5 250 (polygon) EAT i N o X
WA K SE e, BT R — AR bR, 2
JEHE TR, BN RGN IL B
BINGERR ST, e o S B .

(2) HFIHK

K55 b5 AR ) ()3 N 7 V24 3

(3) 3 ST A R 11 43 A ]

K 55 b5 B R )3 N 7 124

(4) HIBERMRENITE

by TR RES AR F A — > DA A b T A v PR e KR e
MERIZE . R GIS (X451 (zone statistics) D fig

P IS H e S AT DR GEVi,  mT DA A — AN
K& (I P A5 ) S B D ek, A KMl
(MAX). #/MEMIN). “F3{E(MEAN). 2 {4
(STD). JuH{H(RANGE). Z%({H(MAJORITY). H:
HH ) 1 3 [ B (RANGE) 3t /2 T 7 22 1A S AR AL (L
K 3).

EAF T KE

FME
Rk
4
o

1 2 18

K3 XIEGitTnaemmie
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Table 2 Parameters for second theory of quantification and results in Minamata area
LN iR
Hftiim  KH  KHMS AR REC BUH(C)  KH KHMS R RE oK FKH  KHAS GBI RE
0~1 1 —02753 8.48 0~20 1 —04311 7.79 S 1 1.355 2 15.64
B
1~5 2 —0.1286 9.12 20~30 2 —0.548 4 7.28 2 2 0.1458 10.33
5~9 3 0.236 1 10.72 30~40 3 0.079 8 10.04 IR 3 —1.8899 1.38
=10 4  —0.0789 9.34 >40 4 0.116 4 10.20 kil 4 —0.2228 8.71
T A LKA (R 50
426 KH KHAS BRIFMRE 5K JH KHMS R RE oK FKH  KHAS GBI RE
K 1 0.002 2 9.69 L 1 —0.7410 6.43 0~99 1 0.0327 9.83
ARIRN 2 0.259 4 10.82 F 2 0.158 4 10.38 100~499 2 —0.8147 6.11
PR 3 —1.0779 4.95 L] 3 —0.3422 8.18 500~999 3 —0.9211 5.64
PR 4  —1.3436 3.78 1 000~4 999 4 —1.206 6 438
Pk 5 0.2419 10.75 =5000 5 2.3484 20.00
AH AR 6 —15423 291
ANTgd 7 —1.3862 3.60

FoAth 10 —22047 0.00
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Fig.11 Landslide hazard map of Minamata area
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