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Probability analysis of landslide based on typhoon track
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2. Fujian Provincial Key Laboratory of Geological Hazards, Fuzhou, Fujian 350003, China; 3. Quanzhou Institute of
Equipment Manufacturing Haixi Institute, Chinese Academy of Sciences, Quanzhou, Fujian 362200, China)

Abstract: Typhoon rainstorm is the main inducing factor of landslides in southeast hills and mountains in our country.
Revealing the correlation between typhoon path and landslides has important theoretical and practical significance for
monitoring and early warning of typhoon-rainstorm soil landslides in southeast hills and mountains. In this paper, based on the
typhoon data directly passing through Fujian Province or indirectly affecting Fujian Province from 2015 to 2019, as well as the
rainfall data and typhoon-rainstorm landslide data during these typhoon events, the Kriging interpolation method in ArcGIS
software is used to couple the typhoon path, rainfall data and typhoon-rainstorm landslide data. Through the logistic regression
method in SPSS software, the landslide probability model based on typhoon track in Quanzhou City is obtained. Using Kriging
interpolation method and logistic regression method, we take the landslide occurred during typhoon Dujuan as an example to
verify the model. The correct probability of landslide caused by rainfall data measured by actual rainfall station is 77%, and the
correct probability of actual landslide is 100% with a satisfactory prediction effect. Based on the actual rainfall calculation data,

the false alarm rate is 21%, but the actual landslide false alarm rate is 0, which is in line with the safety. Therefore, the model
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can be used to predict the occurrence probability of typhoon-rainstorm landslides under the influence of typhoon passing

through Quanzhou City.

Keywords: typhoon path; Kriging interpolation; logistic regression method; probability model
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Table 1 Statistical Table of typhoon data (Data from

Fujian Geological Disaster Prevention and Control
Information Network)
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Fig. 1 Schematic diagram of typhoon path (Data from Fujian
Geological Disaster Prevention and Control Information Network)
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Fig. 3 Relationship between landslide hazard distribution and typhoon path in Quanzhou and Fujian Province

(Data from Fujian Geological Disaster Prevention and Control Information Network)
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Table 2 Partial data of landslide disaster in Quanzhou City
(Data from Fujian Geological Disaster Prevention and Control
Information Network)
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Fig. 4 The relationship between the precipitation zone formed by the accumulated rainfall in 4 hours in Quanzhou during the passage of Typhoon
Megi and the occurrence of landslide (data from the Geological Disaster Prevention information Network of Fujian Province)
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Fig.5 The relationship between the precipitation zone formed by the accumulated rainfall in 5 hours in Quanzhou area during the passage of
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Typhoon Nesat and the occurrence of landslide (data from the Geological Disaster Prevention and Control Information Network of Fujian Province)
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Fig. 6 The relationship between the precipitation zone formed by the accumulated rainfall in 6 hours in Quanzhou during the passage of Typhoon
White Deer and the occurrence of landslide (data from the Geological Disaster Prevention and Control Information Network of Fujian Province)
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Table 3 Data of typhoon-induced landslides in Quanzhou district (data from the Geological Disaster
Prevention and Control Information Network of Fujian Province)
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Table 4 Correlation statistics of logistic regression equation (data from the Geological Disaster
Prevention and Control Information Network of Fujian Province)
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Table 5 Logistic regression equation correlation statistics after filtering out irrelevant data (data from
the Geological Disaster Prevention and Control Information Network of Fujian Province)
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Table 6 Model prediction classification table (data from the

Geological Disaster Prevention and Control Information
Network of Fujian Province)
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Fig. 7 The relationship between the precipitation zone formed by the cumulative rainfall of 4 hours in Quanzhou during the passage of Typhoon

Dujuan and the occurrence of landslide (data from the Geological Disaster Prevention and Control Information Network of Fujian Province)

TE 5 MU B S8 A HE A SR M T I, SR TR ER 23 4 X
RS HE BT, FE AT 65 AU O (07 B 9 10 5% DX B YT
B LA ST IRIERT o 2 6 WURE S A2 B SN T,
SR DX R R B R o F VLT L B | 2R
SR B3 . R DA R M T R E 5
KX, A 15 AR A 65 il 39 1] A e 3 T O 32 mmy/4 h,
Ik 16 E M A AT, 422 R B SR Y
WA DX, TR B XU AR 22 0 I 51 R T AR I T 3
[, e 5 e A 359K I SR A e W B 2
JRERE . iR & S5l 1, RA LSS h, AR, 5
A

PL P>0.8 1 0 4 7 98 3 K A 55 75 B 3 R0 S92

B 745 A~ TR 1l B R I o B R A TR, TR BR T B kAR
i 15 BRI A0 T e Y RSO 3R 36 1, B Ay 709 S SEBR R

MR . P>0.8 BYFERTH/A 1651, P<0.8 BYFERT
TFA 5444, SR A BER B IEH RN 77% . XF
T RA WP BT Z N 100% (52 7) o HHE L BR TR
TR, HAR RN 21%, (A SZERIE I & A 1R iR
R0, fFFaRaetE. Fi, nf PO IETF(5) X & K

B AR T B S AT R T T — S M e

AP

%7 ARMRBETNSRRCANRETERERERED
BEER)

Table 7 Typhoon Dujuan landslide forecast classification
table (data from the Geological Disaster Prevention and
Control Information Network of Fujian Province)
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