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TXEBREEREERITE,; ) EE-ENENASRFE, #1TXEBEEREA
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B EnEmB A, 1926-1-26 1 1992-4-13 K AERFIME, BEHH N 5.8 KM 5.0
% . £ Katzenlochbachtal IR X iBER T . IRXSERARBHEERSE. FBK
MEFTHREENS. EHEKER STOmm. KEBBEWHERAELXELMUMESHRE K.
Flan 1988 F 3 A KEX 162mm. AL LFEFHREKERN 18 410 RERAA T 50 -~
BRK . R X B H Ippendorf — A T KERMBEIK . ER T KE. #IEHE#H
WRESHRAHRSERER. BEEREFE 15 ~30°MBH, BHEERAHEETL
40°; R E X (10°~15°) BHEZANEINEW, FREHNBE. EREEEALER.
TR XICETEE, 1940 FURMBHEERHFYT 51E8. £ 50 BEX, BEERTKE
Ry B, ANEESREAEMA, WHMFEEN. S HMEE 5k B X #5 T I ok
FHEESR. ERAXEHECH 70 BEEHE. WEE. ABERT AREEAHEK.
#& 1994 4 Hardenbicker fii % B 52 % 1% A3 T8 28 A1 1996 48 A SCAE & A% % b X i 47 9 3%
B EE T/, A THRK (H100km*) H58 dhHmERE,. HPh RBBE (KE>
10X10°m*) 94k, FRIEH (110 m"~10X10' m") 21 &b, /NERIBRIHE (<<1.<10'm’) 28
. MEHELCEMFERNUE, KPHBEEZHERE, FRBESRTERE (<5m) i
BN E0, BEREMNBEREXSKBEN LB, BEARXRAESES
REHREHEER, BH T LE20BR,. BERFNHBKE, BENZE AT KERE
o FEBRKERBE.
2.2 RAiBESH
2.2.1 ¥EWE AXHTHEEXKEFNIFOEMBIEFEEIE: 1: 5000 EEEM
(#FE) E. 1: 25000 #BFE ., 1: 5000 4R E (FEFHELH 1 500~1000), 1 : 15000 4§
AIALRIBE ., 1 2 25000 7K 3T B AL 20 E @ RE/K BT A (1975 4 ~1994 ) . 1 BIE S BT 8
%,
2.2.2 KIERE  Grunert (1993), Hardenhicker (1994) i Bb X @417 T HZE . %
BT 1:5000 BEEHMHE: WMAHRTHEMMASE. AXEEESNSTAFARXAER
Ippendorp /| & P /£ S ) 20 b BRI AIES I 2 B ESE. SRR F 16 BB
#HFTHEESICR. M PC #HLK dBASE R4 7T HIBMEEIE.
2.2.3 BELE RBREAERENEREEETIRBRESTARERE HFHT TS
HKHMBAEREY, TEQHE. B PEEY Barsch & Liedtke, Dikau). iHE LB HLIE
il DEM. ##L (HFE 40mx40m).
2.3 BEmREES
2.3.1 ¥HMEFHEBRES T XEBBEEKMHEHERMAEREHEEEZSITFEN.2W
MMEFMEFHBER TR ZBEERME IR MCE., HXHRKEBEFER
EMAERE. ZEBMENIERANENEF. RN FOTREMSTE. ik
TIOAMHAFSEHREST. RIFIBTXI0OANMHEF. FIMEFUNIR 4 ESNER.
A =4E 67 NMEYE., —HENMBERWEERN FRAGELEAN. flE ke ER FEHRR
X FEHS L. ELUSRIEN. 55503 F K F 8 by 39K 1F (8] 35 b B3 I 3 FE 1S
ERE .

B ek vE A B T BURSE S BT R A B A% Masamn Aniya 8 5 MG T 5 %X
EHMBREENEIME FRE#THIFRERTE. BESRE.
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Tab. 1 Assessment factors and attribute classification

R T
B F
1 2 3 4 5 6 7 8

WHEE/ 0~20 20~25 25~30 30~35 35~40 40~45 45~50 >50
HRE/m 0~60 60~80  80~100 100~120 120~140 140~160 =160
bR o N NE E SE S SW w NW
WHmEEs hiE M3 HAE HeE

&R i E=F% Hao#
Eh ot - " XRE il

R {2 rK # B s RERE
KB/ m 0 0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 2.0~2.5 2.5~3.0 >>3.0

SN /km v~0.5 0.5~1.0 1.0~1.5 1.5~2.0 2.0~2.5 2.5~3.0 >>3.0
H5IHREE/km 0~0.5 0.5~1.0 1.0~L1.5 1.5~2.0 2.0~2.5 2.5~3.0 >>3.0
R BHRHK  WENK  AINR  EAK i B
PR /m 0~2 2~4 4~6 6~8 8§~10 >10

(WA HGIS B TiFH R FEREREE (1: 10000), BT EHFBEHEUBBEREE,
T — AR REaEGE 77 . RBUHIEA

OO BFNBEREFEAR1: 10000 #AGISEEE, BEREHFLACESEHETFE
PEBUE I LI AR B IR R/

) AR EE RS S B R

WP ARET m (ERERE » IR, RABEAEEOBEENRESET
Xit#:

XoF ¥ 35 B4 DP,, (L) =P,, (L) /P, (L) (2-1
it o A AR - DP,, (G) =P,, (G) /P, (&) (2-2)

(4O HEESTHFRENERYE
PD,, = DP,,(L)/DP,(G) (2-3)

EAMBBERRT BN R XA EAFLE, SURMEN R T 5 3 0 45 1 48 5% i 18 35l 4
WEEHAEE.PD.. 1 UAREFREMBHEERAERER.PD..<l MEHEBEFRHS
‘LK.,

B EREPRATHEHENEFBREMHET EENERNE. HFRRET RS R R
BOR BT 30°~ 35 MR RS, XXBELENFEES=EBE: ¥FHRE, 120 m~
160 m BB BN ; S TFREHF A, W, NE [ FRER; B FEESRATM
EHEEHERHNNESES =AY SAXRMERVERELATNREERT, 55
REBCEAUENHTRXME=ZLCHEREKE I X, BESHTEERES: HTKKUBRE
EHE, A EBEBRRE; ERERTom X RABE A EEHREEEHE 0.5
km~1.5 km WEKEHBEEBBRRE: TEERRUFARXOHEEAME LHRER
MEHEEEMUTFEEL. REAEFRAESBEITH. THE—-EHBHEENIEFHLHER
P AMEFIE HABRE, AR E (c)>HERER (0)> SHNFER (1) > 1
T ARG OSEIE () > F L (x) >HITE R (o) > AT U & E () SR EHER () >



T BN BIEKEFNRENSERR 153

Ej”—l%ﬁﬁﬁm(lﬁo)u Ej‘] Ty Tgn Iloﬂg PD,.<1, Z\‘ﬁgyﬂ%‘ﬁi%s X:J‘:F Falatval &*RE
BAE > TR, BEHEBNEY—TEERM 1, UHBFBMIAE, KRBFER
¥ XEKEE KM A REE O, aitER SR FRORESAR, X 2,

%2 SUBEFHRENNESE

Tab. 2 Susceptibility and weight of evaluation factors

E‘? T Fe) I3 Xy Ty T X
3.3 1. 99 1.84 1.53 1. 38 1.32 1. 24 1.07
W5 0. 25 0.21 0.18 0.14 0.11 0.07 0. 04

2.3.2 REFEEFNY REGEBEIFHEL 7 ASHRF . FHHATH-CMBE
et 88, BIrETFHE A RBRELN S, HRATELHMARTIENE. BRAEREFESN
B 77 ¥ BR P ARC/INFO 2B &4 LRS . XRATHREAELHREITEC
MEREMEE M UER BB RETFNBERY., REMTEORSETALINE
FMEATHHAGTHT. BB AR SEKGKREFRU S FRE. AR %A N ER
BERERRORE. THEERAAOEZENKERST. SR TFHERBERE S
ARMER, MEFRAEE. SRERFEEREFNIAAEMARIEEYASTH. B
RS EREHY, SRTHERREREABEERMUSE —BE. AL, hTHEES
MEMETFRAIEALHS 5. ARBREXHETRALESRSVET T REE, &
XBRATEREME ST EHITIEN . X_ABFEENIASCIS RRETH
A BT, LAFESFI A SGT T TAE s R (LA &% PR BE/RF THBE , MR SR RO IR B FE G 1 9F 1Y
BB HTEE S . BB SRR NS RATERAS A, BBk SR
| MBI GRE M1 BRBREREFNSR. BRERK X 3 B4 7 Katzen-

g

*RRRE [ | RERK

161 LB PR

Fig. 1 Assessment map of landslide risk
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lochhachtal #1 Ippendorf AR3EHLEE, /A HAR 15. 9 km’; FEREBREXEEE LK. T EGLHEF
Melbtal . 3E B A A FE S LT Kotterforst ZREGRPHLIX . T FH 23. 3 km®; 52 #b X £33 Hardt-
berg UFAHLX , A EAL 10.9 km®; TEKHX 2 49. 9 km?,

2.3.3 XEREFIMN EBREEBA. XkPo, ADHERYSAEE, A TEEW
Hb R X PR EE R EAE L PPl , LM REARZE (K) BRHEAMTTREERIREX
EHEMNEHYM=ME, XEFERKEHAD, BER>™. tHNESER. AHRNE
BTHRE. oK. BEES. RRAEZEIERZE, AOBETFERZSHTEENEEER
M E, HEEGRENXERREHATHIEFREARAXEERNMEFIXE. SHAE
AEAIKRERFEENRS, AHRRARKERETFNESEKZETMERES ST
FHEHATBERENRS. SHELFEE, SR TEHEBRRXBREKETFRE (H2) ., BEER
KEXEBENERXRBELABMNEERRABEX MM, AH13.2km’; BAEPFHKX FEFK
BEAMRABMEER S5, EA18.5 k' BAMBKX 4T AERFTBARBEX . KX,
BYHMAITERE, WH 201 km', FIREAY—FEBRBREKEX. BHAKETFNEEELAR
BT 3 B XA K XM R AT BEME PR . AKX BB R ERBETEEN
B

A mennxe [ messxs
ZZR k3L Y- SRR 33 1

B2 BEAEFHE

Fig. 2 Assessment map of landslide hazards
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BRKEFMELTRRKE. BERKBR. LAHEEE. TFHBRKE, #17T
BWARRRAOEERE. AR TREREFNRHEDER, TE T KBERFFH R
BRFH— R BB SR, ¥ 3S ERFIABRELF SN . BB EHGM. EL
Tru PR KO S A0 B R R F B AT R R R X AR K E R R BIE
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AL ER THBEERRETEREKEF RN PHRANENTRER, ALEAERTHEHR
HatiZFRTFREERESERT GIS HEARRENSHEEM T ERNMRRNE. B
el M REER A M. 38 T ARC/INFO 48T 1ER . 4 % T SGI B T1E
WHBEAIIEE . WREBNBHEREMREHITNMNITE. SES.

AXFWHEEERBEREFNHENTRUESMERO TR T ERAENR LA
¥, MR EEREMKEFNRMEASEANRTZRGAE. MMNYHENER. B
HATHHHORESABENSFETFERLERGTREREHMNRALLY, JEFH
HESRREFRARNEEEESDIHNZRENER SR, SHEENSRFNEAER
Wb EREERENKEE. B PREXEBEFNORAERE, REZHER
ATRER M. MAKENTEMRASDIFNS L, FEXSTRMBENHI IR, R
REZHBREL TRESHSZHSH TN . LHERBBTAES. BHRETHHM®
SEFEXENER, HTNWITREFERER.
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THE PRINCIPLES AND METHODOLOGY OF
LANDSLIDE HAZARD ASSESSMENT
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Abstract

To satisfy the increasingly urgent demand for prediction of natural disasters. risk assess-
ment is one of the fundamental tools for helping the decision-making process. Even though indi-
vidual components of landslide hazard can be difficult of access . the availability of geographic in-
formation systems helps in proposing pertinent methods for the mapping of such risk. This pa-
per describes principles and systematic methodology used to established a GIS capable of identi-
fying and quantitatively rating areas of landsliding risk and hazard.

The frame for assessment of landslide hazards includes four levels: (1) basic information
analysis; (2) assessment of landslide danger; (3) assessment of landslide hazard; (4) assess-
ment of landslide risk. The study area is located in the southern urban area of Bonn, Germany.
Digital factor maps (compiled from a DEMO, landslide distribution, hydrology and infrastruc-
ture (e. g. buildings, roads) were stored in GIS. They are many parameters that are considered
to be important to landsliding for the study area. In this study we listed 10 causal factors from
the initial set for susceptibility analysis of landslides. The factors were measured at both the
landslide sites and the grid intersections. and each was divided into between four and eight class-
es to produce a total of 67 attributes. The FS analysis method developed by Masamn Aaniya in
1986 was employed to determine landslide susceptibility. This analysis involves computation of
the relative frequency of each attribute in the landslide and grid data. and division of each rela-
tive frequency for the landslide data by that for the grid data. The analysis results create seven
important factors for hazard-risk assessment. ’fhey are slope angle. rock type, distance to fault
zone. groundwater table, slope profile form, slope aspect. elevation. Different weights have

been assigned to the factors depending on susceptibility analysis. By overlaying land-use infor-
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mation of the study area to hazard map. landslide risk map was created. which depicts relative
risk susceptibility of areas to landslides under existing natural condition and human activities.
The results of the case study has also demonstrated how large amounts of disparate information
can be effectively integrated and analyzed by GIS to provide an output which delineate landslide

risk and hazard classes and produce zonation maps.
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