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Making a Slope - Bedding Relation Map for the slope stability evaluation
by using a free geographical information system (QGIS)
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Abstract: Landslides that occur on slopes are strongly influenced by the relationship between slope
and geological structure, such as planar features like bedding planes. Particularly, earthquake-induced
landslides likely occur on dip slopes that are undercut by erosion or other factors. Therefore, extracting
such slopes is very important. In this paper, we introduce the methodology for making a slope-Bedding
Relation Map by using the free software QGIS and Digital Elevation Model (DEM), applying it to the
area where many landslides were induced by the 2024 Noto Peninsula earthquake.
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id xcoord  |ycoord X Dip Strike i . Pole dip . i nx ny nz
1 direct direction (radian) (radian)
P 130 37 95 40 5 275 50 4.7997 0.8727 -0.640341609| 0.056022632|-0.76604
g 0] 137.0965| 37.44076 190 12 100 10 78 0.1745 1.3614 0.036103486| 0.204753045|-0.97815
4 0] 137.0859| 37.44163 145 25 55 325 65 5.6723 1.1345 -0.242403877| 0.346188613|-0.90631
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X8 fERsmE.
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5. BERARSMEDIER

[ U< T A2 GHEBEEZRWT, HEO[RY
TR AR 5. 7 A X EHEEIC, RoOXAE
A%, ZORFY, BRVA v — Oz
EWVODRHLHDT, BN nx ZER LT
M AT RDOAFH%TH OK).

if(( “nx_vector” >=0)AND( “n
vector” >=0),180+atan(
/” ny vector” )*180/3.14159265,
>=0)AND( “ny_

<0),360+atan( “nx_vector”

nx
vector”
if(( "~
vector”
vector” )*180/3.14159265,

<0)AND( “ny

»
nx_ vector

/?5 ny_

if(( “nx_vector”

vector” <=0),atan( “nx_vector” /7 ny_
vector” )*180/3.14159265,
180+atan( “nx_vector” /7 ny_

21

vector” )*180/3.14159265)))

OK ZHf9°&, 9 DEEAHFLND.

X9

Z TR MR AERHI IR > TN D T A

M2 OHHN, ZIHIXIFZHErERRIC—E LT

W5, L L7enis, il‘ﬂﬁ@%@?“~&75%+ﬁ

R EHHY, HWEX EOSRT & X EMRIZIT
L CURu.
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6. ME— BEEEFRIERDER
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—
N ’
e
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X 10 MEOIERAE & HEOIERAEEDRERF.
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» »
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),if(abs(
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» »
aspect
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” aspect” ),0))

ZNTOK 24 &, FHENE->HICR->T,
JLABIZS 180 FEAN B 360 FEIZ 72 > T3, Zh
IFRO X DT D LEETE .

VA Y—%XT7 V727 LT, bA¥v—7
ONT 4 INH VR UEIRD, BN REHULD
T —, fHreEE R, T NEMRORE,
¥]3 L LThD, DL ZAIZENDIEEIC 45,
135 L AfLD &, 3RGCTED (K1), Ko
WEMICEZ BILD T ED, 45 BELIFAN
(Cataclinal), 45-135 7% 7 [#] (Orthogonal),
135 DL A (Anaclinal) @ X 9 723R3 B,

OK Z 419 &, [ 12 ORE DT AT R SN D.

o [ =] sl a2
| =] ¢| o] 8 At
=

11 ERSAROS VRO DRE.

¥ SlopeClassification

I 1 (Gray)

W <= 45
W45 - 135
CHD> 18

X 12 fMEOFnE i
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7.1 Fn#ESE (Cataclinal slope) M.
7 A X GHE T, if ( “SlopeClassification@]1”
<=45,10).
i,

SYRESIN A5 LT 72 b1 1, £kl
FME 0 LWV D FER. AU UV R A3 S
5. BRANTEHEAE > AICERINDD, Zh
%7 A7R— k LC Cataclinal Slope & L CHRT.
rRn Y TERAEHEZ 0L 1 LT oL, K13
DEEIFHND.

R

7.2 {EfH4E (Dip slope) DM
Cataclinal slope, 72>, Hlifg DR} — 74
REOMERHIE A 10 FEA G O 2 fhH 95, Hh
J& AR — BHEBEARL 3 -10 EEAND 10 £ E T,
Dip slope & A72 9 Z &2 LTz,
if ( “Cataclinal Slope@1” = 1 AND (
abs( “Dip” - “Slope” ) <=10),1,0)
FHRAERIE 14 TH 2.

EErAE

14 {218 Dip slope) M%7,
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7.3 Cataclinal overdip slope (4E B figf4m)
ki fa
Cataclinal slope C, HiuJg DALV &R D
BRI AR & Zeptm Ofhi.
if ( “CataclinalSlopeRetry@1” = 1 AND ( (
“NWSlopeSm@]1” - “DipMapRetrial@1” ) >=
10),1,0)
FHREAESE, K15 ThD.

ZIVT RO HRDBMERR T 7=

FE B AR 4347 & HIBEREO RS ARl |, R
AIOBERIM EERD L, K16 DEHITkD.

Fz, TAEERHE O & T <D Do L
AEREDEDLE, M1TDXHIThoT.
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o
=
o
-

X 16 HEE#RHMm@,
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