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[ Abstract] In order to better study the spatial distribution of co-seismic landslides of the Luding earthquake, satellite images of Sen-
tinel-2 on July 8 before and October 1 after the 2022 Luding earthquake were acquired, and a study area of 145. 6 km” was obtained af-
ter cropping. Supervised classification was performed on the two images using the minimum distance method, maximum likelihood
method, and neural network method, respectively, and the classification results were verified by calculating the overall accuracy and
Kappa coefficient. Finally, the supervised classification results of the neural network method of the two images were selected for com-
parison to obtain the change detection results, and a total of 2 247 co-seismic landslides were identified in the study area, covering an
area of 22. 61 km*, which accounted for 15. 53% of the total study area. In the statistics of the slope direction, it was found that the
slope direction of the co-seismic landslides radiated in the vertical direction of the originating fault to both sides, indicating that the co-
seismic landslides were influenced by the originating fault. The analysis of elevation distribution pointed out that the landslides were
mainly concentrated in the elevation range of 1 000 m to 2 000 m, accounting for more than 90% of the total. The analysis with other
factors indicated that the landslide events were mainly concentrated near rivers, roads and on mountain slopes. The results of the prin-
cipal component analysis indicates that the most important factor influencing the incidence of landslides in the same earthquake is the
distribution of topographic deposits.
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Fig. 1  Background of the study area
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Fig. 2 Images before and after the earthquake

/3 PR RS i e S S R AV S e G D
A R A R OC ) T, RS, T &
W2k me /N B i A R BL AR ik o i) ket P AN B2 AR
AT IR RIS BEAS B0 73 BE B — 4> FiE S 285
PRAECY S MBS I 2 IR R 4y S R R AT /N BE S A
B, /NGESR A PR AT DL R — S8 34 22 O LS
PG00, A S B N F- 1 MR S, e &A%
PIFET A PPOT IR W 0 A R, Rl i TR A b
OrIETT I PR R ARG BE A Kappa R BORZEAT

102°10'E 102°12'E

¥ fE M HE . www. stae. com. cn



B R 5 TR

7064 Science Technology and Engineering

2025,25(17)

B ZSEE RIGIE (AN 1 iR ) o BVAORS BE 2 48 B
TR ZERAG T B AN L BAR Oe B, [ g 2R 48 1Y
BARMERME, BUE# MG B IR & IRE
FERIXT FAZ A An, B ouE S T XS5
1RGN, Kappa REUEIRE LA HELSH 1)
120 BT VLR VS JE B X F 2R B A, PR 25—
SIS H AR U S 1% R 2ot B B
Jei , BRSO BB iR A — R B S
1R TG BE S 2 I B 2815 oo B B 2 B I A 2k
SRR 45 5 | IS e 72 8 4 v R 5 B AL 202 1
WERRZ A 22 52 28575 8BRS B AT Kap-
pa ZREN, R FH P 28 0 285 1k 1 W B Ay 2 R R 4y
SVAREFE RN Kappa 72 $50H0 =5 T H AR PO AP 7 1, 6 1
P28 I 288 AN RE % B M Aff b 23 2R 45000 | iR R B 4
HEAAXT — B 2 s R,
K1 HEFEBE

Table 1 Accuracy of classification methods

7TH8H 0A1H

ECLZ BUME Bk MM BUIME B Mz
B ORE Sk B R 4

PAKSE/ % 88.69 97.90 99.05 83.60 98.73 99.78

Kappa 7%  0.744 3 0.950 8 0.977 3 0.757 3 0.980 7 0.996 7

HRHE I UEZE R, | e P 28 W 25 7 3 R 45 SR ok i
FTARARAG I ol 28 000 28 1 M B 2R — P R T A
TANZS i R EUR 2k N TN
ZKoe— P AE Yt 2 R G RARIARY a] DL
2 2 YNAEA R B 3l I8 B AR AN B, A 1T S5 B X
KRFFEAR B 5325, TEXRT R R2 J5 52 R AT A 2
YW Ay 2 AR v SR FH G BRI T PR A (Logistic
activation function ) 3 Wit 5 X £ %y H | 4% 52 Il 25 5T ik
I{EA 0.9 LABR O 43 28 10 w5 vl A5 B A )
STERBER 0.2 DA I ke e 1k, 20 0. 9 %
il A RS B 1 K /N, IR B AR 1 5 1R 25 (mean
square error, MSE) [ 2% 0. 1 AT BF FF 4R 40 2%, M 4%
SERELEE 1 B2 S T 1 000 IRIZRIEIR,
Bl AR G I, 15 5 iR 25 B MR /N, 3
B AL ml by T 2 W 4 B U 2Rt B DABR R A 2R
PERE , FCA O e R A 2% ) R Rk 2%
PR ELA SCSHAE AT, 7 Ba e 2 Ak AR A B T
DR £ 2 > RRAIE TR 2 1 43 R UE R 1
3 EEBEMZIETFSHh
3.1 ERBARIRAGR

3 32 27 2T T TD G A 1 S AR BN AR AIE K R TR
JE PR SR AR THIAL 3 4o 2 i P03 45 25 A
RUZR, AT IR 22 X 48 5 1k M 0 265 30 1Y) R T

JEWA SRR L5 5 R ENVIS. 6 AR #E47 X5 L, K
P S AR AN [ 432 1 DX I A 25 R, 75 21 8 A0 A
MAEEIR Ko A6 I 45 2R v Pl 58 1 S DAY vl 40 g T 33
Rz BVE L, FHE AT python & FE XoF ] A2 v BRI 2R 47 )L
A B LA S Y 22 26 B 8 7 120 3 1) b B 2
FfE R, W& 3 (a) R, LA FR I T 2R
JUFIEAR N 3 (b) BTz 215 3 B A i e J LA

K ] '“', © ) 0 o ¥
29038'1\1%% “X Nk «, gb
L g R S

29°36'N -

20034N

29°32'N |

29°30'N

| , -
102°6'E 102°8'E 102°10°E
(a) T AR 7 R 2R

102°12'E

29°38'N

29°36'N £

29934N |

29°32'N ?

29°30'N

[ Age R ) ( ',
102°8'E 102°10'E
(b) RRIG BRI HLER
Pl 3 (a) H, LLER RN TR W BAR LTI AR 5 181 3 (b)
T LD IR A TR LA
P13 i o 2 75 W 0 2R 0 O D Pl e 4 2R

Fig. 3 Comparison results of neural network

102°6'E 102°12'E

method after supervised

¥ fE M HE . www. stae. com. cn



2025,25(17)

FIA L, 45 B TOE 2 AR U MR R AR W B P S A 7065

Hul, 25 R o X R 3 e A TR R 3 2 247
Ab RS 22, 61 km® | 5 SRS XY 15. 53% ,
Horp ke A AE bR HE B 1 3 T R R, o BT AR
13% ,TEFLGAF] 18.93 km*, X 26 [R] 52 15 3% (1) 20 A5
5 LS B — 2 1 25 () SR, B it T Hb R X b 3R
T IZ S, A A SC B 5 3R B bR R - X6 []
A R AR
3.2 EIEBFIRANER

T RE B LA A5 TR ) I S AR RS X A
25 (B3 A G O, SR P A% %% B 4 B X9 5 DX 3 3 = 4
WATHET 38 R EE A T A A R DA Bl & A
S, U2 T I 3 kAR R R DX RN I 3
AEAVR BE DX, X A o AT 45 R R A T A % B e #
HEEFh—A EW E P s 1], 18 4 St kR
1 A% B A M 28 2R | B TR R s TR AR i i SR 4
FREERE R, AT S 0 T RE MR B R B A% 2 A b
G5 28GR o0 A EA TR H AT A 22 9 2 HL R 1Y
Pl b5 DX 8 A i 35 DB 43 43 A1 72 W] ik 7 2 DA K
LA R A

N

+

[ MEm R

[ fm e R

I R

I i 0 1 2 4 6 8 km
B s O —

&4 B
Fig. 4 Kernel density analysis

3.3 MEEFEERENZN

HIE PR 2R 0 () 52 3 3 i 20 A oA S,
BB By | v A | b AL RE R RN M AR R A5
R, S TSR A A, N GMTSAR B
M ( https://topex. ucsd. edu/gmtsar/demgen/) T %

TAERSPERN 30 m () SRTMI = B2 5, F) H
ArcGIS B, 43 A S BT 5 e s AR
AT REURE B R Y A OR B M . BBk B 31 B O[] A
T b TET P8 AN R DU) A R L R b T B iR X R R R T
BB N AR AR P, 2 T 0 o ) 7 o 3 1) A
JAURS: o T 305 91 PR PN 45 52 Wi DR 1 S S5 (LA A
e W0 S B, I X 45 5% i 1 245 g3 T4
Mro XTUERE S m gt g e 5 K 6 Fis,
S AT )R v o B A AE B 10° ~ 500, H:
SEI(EAE 360, HETE 38°, 3 B 40 Ai AE 35 B TP LA
I, S B A A DG A B, DR M 3 R AR %
Pk BE S0, T R A DX ek A7 R T M 4 1k S A
7 T O BRI TR B 0 ARE SRR T A, PR R e B
AR IX I, AR PRI RN AR B T se v 1E n
R TR A 3 DX R A R Ay 2 A R 8 A AR AR TR
JEmEA LR e, & 6 Al [ RR i Y
I 1) G0 11 A0 R W (3 AR TP fE 45° ~ 90°  225° ~
270° , H- 1] WA A4 Sk 2 3 55 i SCHR B R R W2 1Y
AW 166° K ETE B, H 3 m 7F 31° ~ 121°19
0 BB 0% i B 5 s B 35.16% , 7 211° ~301° YT
BB A4 9 30 5 Lk 3] 28. 7% |, St ik 3] 63. 86%
XU BH K i T2 8 JLART P RS () = T 3 A 3
600 100

R
— il

500 150

400 F
160
310

Eaoot 295 30

k%

{40
200

100 | 120

0 45 90 135 180 225 270 315 360
HEETTIR/(°)
K5 WS gt

Fig. 5 Statistics of slope direction distribution of landslides
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Fig. 12 Statistics on the distribution of distance

between landslides and rivers
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Table 2 Explanation of total variance

GAL LSRN PRI J5 A
e Bt /ﬁﬁﬁ Z2M/% B JrE /%
St/ % 5t/ %
1 3.203 32.031 32.031 3.203 32.031 32.031
2 1.929 19.285 51.317 1.929 19.285 51.317
3 1.325 13.254  64.571 1.325 13.254  64.571
4 1.155 11.550 76.121 1.155 11.550  76.121
5 0.719 7.191  83.313
6 0.648 6.477  89.790
7 0.388 3.884  93.674
8 0.239  2.390  96.064
9 0.208 2.077  98.141
10 0.186 1.859 100
=3 RERMESER
Table 3 Component matrix after rotation
5 PCl PC2 PC3 PC4
e 0.087 0.848 -0.009 -0.017
L 0.899 0.122 0.014  -0.088
AR 0.202 0.887 -0.084 0.020
= E R 0.871 0.107 0.118 0.052
S 3 0.910 0.110 -0.146  -0.050
Bt EwZ -0.372 -0.090 0.748  -0.049
B R AR W2 0.243 0 0.754 0.049
e -0.021  -0.136 0.272 0.803
HERE 2 0.046 0.899 -0.033  -0.007
i -0.053 0.158 -0.380 0.714
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