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Abstract: The study of landslide susceptibility evaluation is of great significance to both zoning of geological disasters and
disaster prevention strategies. Taking Wenchuan and two surrounding counties (Li County and Mao County), which are prone to
landslides, as an example, K-means cluster information model for landslide susceptibility mapping is proposed. After seven
impact factors, i.e., slope angle, elevation, aspect, distance from the structure, distance from the water system, formation
lithology and the land usage, are selected, the secondary classification for factors is carried out. The former five impact factors

mentioned above were classified separately by K-means cluster analysis according to 159 landslide samples. At the sametime,
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the traditional isometric classification was also presented to compare with the K-means clustering method. The latter two impact

factors were classified qualitatively. According to the differences of the above secondary classification methods and whether the

landslide sample considers the area factor, the information model is subdivided into four categories (model a: K-means

clustering quantitative model, model b: isometric classification quantitative model, model c: K-means clustering area model, and

model d: isometric classification area model). The information of each secondary index was calculated separately, and the

information distribution of the study area was obtained through spatial overlay analysis of ArcGIS. Then, the landslide

susceptibility of the study area was divided into five grades by natural breakpoint method. Taking the principle of increasing

susceptibility and Area Under Curve (AUC) as the accuracy evaluation indicators, three results were obtained. First, the overall

effect of K-means clustering models (model a and model c) is better than that of isometric classification models (model b and

model d). Second, the area models (model c and model d) are generally better than the quantitative models (model a and model

b) under the same classification method. Third, With the above two advantages, the evaluation accuracy of model ¢ is

significantly improved compared with model b, and its AUC value is increased from 80.46% to 87.25%.

Keywords: landslide susceptibility assessment; K-means cluster; information model; GIS
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Table 2 Information table based on landslide sample points

P RRK L s
P2 eS| NAS S;/km’ FER  [FEEADY 251 NA S;/km’ FRA FREHY
0~11 7 51143 0.0537 19 0~10 6 42168  0.0925 18
11~16 6 628.12  —0.3060 31 10~20 19 148720 —0.0152 26
16~23.5 23 167549  0.0566 18 20~ 30 37 3152.83  —0.1001 28
23.5~31 29 264401 —0.1678 27 30 ~ 40 43 4006.00 —0.1893 33
WEE/(°) 31~37.1 29 250585 —0.1141 24 40 ~ 50 35 2 442.66 0.099 5 17
37.1~423 20 1869.38 —0.1926 29 50 ~ 60 17 64938  0.7022 4
42.3~48 19 1371.03  0.066 1 17 60~ 70 2 82.78  0.6220 6
48 ~ 55 18 766.38  0.593 7 9 70 ~ 80 0 11.90  0.0000 20
>55 8 28593  0.768 7 4 80 ~ 90 0 320 0.0000 21
b 0 16.21 0.000 0 21 ) 0 16.21 0.000 0 22
0~73 28 240854 —0.1096 23 it 34 290044 —0.1013 29
I 11/(%) 73~ 165 52 3433.19  0.1550 16 * 53 337065  0.1924 16
165 ~ 273 30 345258  —0.4007 33 53] 21 291679 —0.5887 37
273 ~ 360 49 2947.11 0.248 2 12 [} 51 3053.54 025238 11
0~1560 31 457.67 1.6528 1 0~ 1000 2 36.59 1.438 5 2
1560 ~2 141 38 117189 09162 3 1000 ~ 2 000 53 123536 1.196 2 3
S m 2141 ~2647 2 165395 06717 6 2000 ~ 3 000 79 3466.41 0.563 6 9
2647 ~3 196 37 2 335.66 0.199 9 15 3000 ~ 4 000 24 471942 09364 40
3196 ~3 805 10 2958.07 —13447 39 4000 ~ 5 000 1 2719.74  —-3.5633 42
>3 805 1 368040 —3.8658 42 5000 ~ 6 000 0 80.12  0.000 0 23
0~375 88 371272 0.602 8 8 0 ~ 600 106 573440 03542 10
375~ 858 37 402404 03441 32 600 ~ 1200 32 4003.87 —0.4843 36
FE7K FR A IE S /m 858 ~ 1373 23 272873  —0.4311 34 1200 ~ 1 800 18 1836.15 —0.2801 34
1373~1972 10 135243  —0.562 1 35 1 800 ~ 2 400 3 55591  —0.8770 39
>1972 1 43971 -1.7411 40 >2 400 0 127.30  0.000 0 24
0~912 50 2130.68  0.5928 10 0~ 1000 53 231674  0.5674 8
912 ~2137 39 2268.16 0.2818 11 1000 ~2 000 31 1866.78 0.2470 12
2137 ~3705 25 1897.92 00154 20 2000 ~ 3 000 19 1367.60  0.068 6 19
g i B B /m 3705~5592 26 161525 0.2159 13 3000 ~ 4 000 12 103066 —0.1080 30
5592 ~7350 12 112021 -0.1914 28 4000 ~ 5 000 14 877.28 0.2072 15
7350 ~ 8 689 3 61583 —0.979 4 37 5000 ~ 6 000 12 742.27 0.220 2 13
8 689 ~ 11 039 3 741.00 —1.164 4 38 6 000 ~ 7 000 8 634.16  —0.0279 27
>11039 1 1868.59 —3.1879 41 >7 000 10 342215 —1.4904 41
A 3 531,70 —0.8325 36 30y 3 53170  —0.8325 38
Loyl 58 5964.50 —0.2881 30 B A 58 596450 —0.2881 35
Feris Erezespal 37 322683 —0.1233 25 BREA 37 322683 —0.1233 31
REAAIRLE A7 55 229943 06119 7 BRREAR ) A1 55 229943 06119 7
W 6 23517  0.6765 5 L€y 6 23517 0.6765 5
Bt 24 421.85 1.478 4 2 i 24 421.85 1.478 4 1
R it 134 11766.00 —0.1301 26 M 134 11766.00 —0.1301 32
N8 0 7.15 0.000 0 22 =) 0 7.15 0.000 0 25
oAb R b 1 62.64 02077 14 oAt A 3t 1 62.64 02077 14

PEX NP, FEo0 TS R AT M BEm AR B R 2 TR 3 & TR I T BB, IS [
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Table 3 Information table based on landslide sample area

PR AR
ST 2] Afkm’ S/km’ FER  [FREHT 2 Afkm? S/km’ FRE FREHF
0~11 0.005 3 51143 21677 39 0~10 0.004 9 42168 -2.0431 40
11~16 0.026 7 628.12  —0.7512 31 10~20 0.0460 148720 -1.0677 36
16 ~23.5 0.1035 167549 —03766 28 20~ 30 03476 315283 02026 15
23.5~31 03189 264401 02923 11 30 ~ 40 03695 400600  0.0242 20
ePENC©) 31~37.1 0.1896 250585 —0.1739 23 40 ~ 50 02291 244266  0.0407 18
37.1~423 0.1544 186938 —0.0862 21 50 ~ 60 0.093 8 64938  0.4724 8
423~48 0.1237  1371.03  0.002 1 17 60 ~70 0.0127 82.78  0.5321 7
48 ~ 55 0.1519 766.38  0.789 1 4 70 ~ 80 0.000 0 11.90  0.000 0 21
>55 0.029 7 28593 0.1422 16 80~ 90 0.000 0 320 0.0000 22
- 0.000 0 1621 0.000 0 18 - 0.000 0 1621 0.0000 23
0~73 0.1839 240854 —0.1651 22 it 0.1600 290044 —0.490 1 32
Wera)/(°) 73 ~ 165 0.5009 343319 04826 9 * 0.5816  3370.65  0.6504 5
165 ~ 273 0.0719 345258 —1.4646 35 3] 0.0606 291679 —1.4667 38
273 ~ 360 03471 294711 02684 12 [} 03015  3053.54  0.0923 16
0~1560 0.3770 45767 22135 1 0~ 1000 0.058 7 3659  2.8806 1
1560~2141  0.1873  1171.89 05739 7 1000~2000 04482 123536 13937 3
= f/m 2141~2647 03084 165395  0.7280 5 2000~3000 04682 346641  0.4056 9
2647~3196  0.1977 233566 —0.0620 20 3000~4000 0.1277 471942 -12024 37
3196~3805 0.0325 295807 -—2.1033 38 4000~5000 00008 2719.74 -5.7310 'y}
>3 805 0.0008 368040 —6.0335 42 5000~6000  0.0000 80.12  0.0000 24
0~375 0.6835 371272 07153 6 0~ 600 0.7637 573440 03915 10
375~ 858 02641 402404 —03162 27 600~1200 02228  4003.87 —0.4812 31
HUKRRYHE/m 858 ~1373  0.0973 272873 —0.9261 33 1200~1800 00761 183615 -0.7759 33
1373~1972 00575 135243 —0.7509 30 1800~2400  0.0411 55591  —0.1982 27
>1972 0.001 2 43971  —3.4659 41 >2 400 0.000 0 127.30  0.000 0 25
0~912 0.4494 213068  0.8512 3 0~ 1000 04571 231674  0.7844 4
912~2137  0.1493  2268.16 03136 26 1000~2000 0.1180  1866.78 —0.353 4 30
2137~3705 02212 1897.92 02580 13 2000~3000 01266 1367.60  0.0275 19
. 3705~5592 01791 161525  0.208 1 15 3000~4000 0.1194  1030.66 02519 14
5592~7350  0.0379 112021 -0.9782 34 4000~5000 0.1140 87728 03672 11
7350~8689  0.0276 61583 —0.6976 29 5000~6000  0.0720 74227  0.0750 17
8689~11039  0.0100 741.00 -1.8935 37 6000~7000  0.0262 634.16  —0.7775 34
>11 039 0.0292  1868.59 —1.7520 36 >7 000 0.0703  3422.15 -14778 39
IRTEA A 0.038 0 531.70  —0.2312 24 IR TR A 0.038 0 531.70  —0.2312 28
BRA A 02407  5964.50 —0.8024 32 BWAEA 02407  5964.50 —0.8024 35
oy BEA 05088 322683  0.5603 8 BHCHEA 0.5088 322683  0.5603 6
WREAAMIE AT 02888 229943 03327 10 PAREFHMIE AT 02888 229943 03327 12
/ey 0.027 4 23517 02565 14 L€y 0.027 4 23517 02565 13
Hih 0.286 5 42185 20207 2 i 0.286 5 42185 20207 2
R Mt 0.8168 11766.00 —0.260 1 25 e 08168 11766.00 —0.260 1 29
NS 0.000 0 7.15  0.0000 19 NS 0.000 0 7.15  0.0000 26
HoAts T b 0.000 3 62.64 —2.78438 40 oAt A3t 0.000 3 62.64 —2.784 8 41
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