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Abstract: The landslide influencing factors (LIFs) are complex and diverse. Mining frequent combina-
tions of these factors can macroscopically and quickly identify landslide-prone areas. A total of 586
landslides in Liangshan Yi Autonomous Prefecture, Sichuan Province, were used as the sample datas-
et. Twelve LIFs were selected from five aspects: geological conditions, hydrological conditions, ter-

rain conditions, meteorological conditions, and human engineering activities. The chi-squared test
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was used to eliminate LIFs weakly related to landslides, and coupled analysis was conducted between
landslide areas and factor zoning. To address the limitation that big data mining algorithms could rely
only on discrete variables such as the frequency of historical landslides, feature parameters were intro-
duced to optimize the FP-Growth algorithm. This enabled it to utilize continuous variables such as his-
torical landslide area and density as mining inputs. Frequent secondary factor combinations were
mined, and their accuracy was verified using chi-squared and frequency ratio tests. The results showed
that the optimized association rule algorithm based on historical landslide density was more effective in
identifying frequent secondary factor combinations. Specifically, regions characterized by "elevation <<
1 769 m and surface relief of 62-140 m" experienced the highest landslide frequency, requiring focused
attention and mitigation efforts. This study addresses the limitation of conventional association rule al-
gorithms that rely solely on landslide frequency as mining inputs. It optimizes the algorithm to incorpo-
rate the influence of landslide extent and conducts in-depth analysis of the combined effects of multiple
LIFs on landslides, providing references for the rapid identification of landslide disasters and disaster
mitigation.

Keywords: big data mining technology; optimized association rule algorithm; FP-Growth algorithm;

landslide influencing factors; frequent combination mining
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Fig.1 Flowchart of frequent pattern tree construction
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Table 5 Secondary factor combinations based on land-

slide density and their confidences

i h HIEE ®BEE .
CRHEAL TR mpe
e 1 2
A 1769~
12, 22 0.421  0.570  0.496
2393 m
BRE<<1769m . KAk
21, 54 0.540  0.540  0.540
11 1y
AR <1 769m . HiE
21, 42 0.393  0.449  0.421

R B 62~140 m

4 ERAERNE

41 FHKE

FIRE KGR —2E0 —HHNEHAdR 5
P S AR R O AR50 A0 JEERL, A A g = Ao
RIS R R LA A K R AR S R &
AV WA T A R E R 7RSS YN R4 A
RHK I AE . BT XY BT Bl 59 486.88 km”,
o Y e RN FR g 77.34 km?®, R BIF 5 X 08 A
PR 0.130% o A AR IR S8 i %
BE AR ILE 6,

%6 —HEZASFHRRESBHETE

Table 6 Chi-squared test values and landslide density of

secondary factor combinations

KR SR ERAE FARRME WEE/XN
31, 41 0.817 0.098
D3 5 9 A4 12, 54 4.754 0.185
54, 85 0.549 0.118
12, 54 4.754 0.185
e —— 22, 54 6.872 0.221
42, 54 0.000 0.130
12, 42 1.448 0.165
12, 22 3.886 0.202
T3 52 i o 21, 54 15.748 0.322
21, 42 11.874 0.341

R KRR RN RAS 5K
TR W R R 6, =Mz ik T
ORI RN RA BRI RS ROR,
H5 8 W9 T 1 SR IR B 3, HL G R i
KT BIF 5T XS 114 0 39 %8 38, b W O 35 % 1 O 42 4
MR A 19 32 98 07 V5 HE T T SO B RN RS
M2 5T

42 MFEL

A SCARHE S (8) THF A AW B B g R A
A B8R b DAIE B O 0 0 A DG AR E AR
SERWF T, PR R, g A A T X
RATE B T REME MR, )2z, R AR T SR T RE
BN
x7T ZHRRARMEL
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