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Meteorological Forecast Method of Landslide Disaster in Sichuan
Province and Its Application in Extended Period Month Scale
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(1 Chengdu University of Information Technology, Chengdu 610225
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Abstract: This paper analyzes the relationship between the landslide disaster and the early precipitation in Sichuan Province from
2014 to 2018, constructs the meteorological forecast model of landslide disaster, and verifies the application effect of the model
in the extend-month scale, which provides theoretical reference for the prediction of landslide disaster in Sichuan Province during
the extend-month period. Based on the historical measured precipitation data, the precipitation in the first 45-day, 35-day, 25-
day, 15-day, 10-day and 6-day of geological disasters in Sichuan Province was statistically analyzed. The results showed that the
occurrence of landslide and its correlation is gradually diminishing. On this basis, combined with logistic regression method,
the weight relation of the precipitation in the 2-day before the occurrence of landslide disaster was analyzed, and the probability
value of precipitation induced landslide disaster was obtained. The weight coefficients of the background value of the landslide
disaster prediction model and the probability value of the landslide disaster induced by precipitation are determined again. Finally,
the critical rainfall in the three regions of Eastern Sichuan, Western Sichuan and Southwest Sichuan are calculated respectively,
and the landslide disaster prediction model is optimized. The results show that the influence weight of precipitation on the day
of occurrence, the precipitation in the 1-day and the precipitation in the 2-day before the landslide disaster in Sichuan Province
are 0.048, 0.031 and 0.029 respectively. The weight parameters of the probability value of the landslide disaster model and
the probability value of the landslide disaster induced by precipitation are 0.249, 0.751 in Eastern Sichuan, 0.655 and 0.345 in
Southwest Sichuan, and 0.501 and 0.499 in Western Sichuan. There are obvious differences in the calculation results of regional
critical rainfall. The critical rainfall value is the highest in Eastern Sichuan, the second in Southwest Sichuan, and the smallest
. in Western Sichuan. The application effect of the landslide
BoAe B 2 2020 -8 A 28 B s 5 EIAA: 2021 54 A 19 H disaster prediction model in the extend-month scale is verified
%—AE& : Mr4RE (1979—), Emailliujinbaoll07@163.com by using CFSv2 precipitation prediction product, which proves
FEE 8 . W B AT E SHLARE (2021YFS0328 ) ; that the model has a good overall prediction effect on the
3EAd HAAE tm A AE B IRAE TR F TR AR extend-month landslide disaster.
(SCQXKJIZD2019002 ) ; W)\ AAEE fE& W 4525 Keywords: extension period, landslide, precipitation characteristics,
FELEEFRHEA (B EFEEZE 2018-F % -07) critical rainfall, meteorological disaster prediction model

Advances in Meteorological Science and Technology S&EHT#RE 11 (4) - 2021



0 BI§

Bl 58 % 7K 175 R 3 R 58 1D i R DA B TR 1 7 9%
(5] Py 412 2 6 B K 375 R AT 3k e 36 TR R AE 5 T I R K
BRXARMAT TR, IS T —ERY, HE
FTAFEHX MECRFFAR, w3, . &SR,
MU A PESE, AR R IR E B B KRN ]
Glade 25" G5 i+ )7 -0 45 H oK B & FEFEK
Vo R IX PRI L R I8 3R A K R . FRIE
M201H ZL90FEARTF U T X 3 ok 5 K &2 9% &R K
o, FEAFEREKIAL., KRR . KRR
FARR K B, i NECISE AT 0 H T E30ak% K
T A R T 4 R M R S R K R 0%
FIFR T Gt i A R B,  BEEE EE B YR AR TR
s, BEKE 75 2B TR
B MREEEPNE I MR L X 2SR BRI R K S5
WA M, RO E X RAAT3 dREK 5 3R
FEACME R K, AT i 3 o 5 TRV 1) OGBS () 5 1
BT ST T MR S R A AN I B R K
fE FEERE). MEFZRIMCR, WP EAFER
EZR TR 5 R =0k g X3 3% o 3 R 2B DI S B /K o1
Zs 52 Mg A PR I 1950—20 144F 18 3 9 3 5 b e 1% 5
W, SEER AL A TR o X S I O TE R TR T
T, ol T o B ARG T 24 H fs 5 WY o R L T s
LS B S5 RS FE e i O TRMMBR K St , b 7
2000—20124F Y 1|48 kA= ) BRI 3k 3, SR B
WHR R Gk ER AR dy 7715 d. 713 dRIS H Y
Bk, KA R MTiE b, RICAR R A
H730 dv HI15 d. RT3 df &k 7K & R 20 s ) i e
KIX — T R TRV B A T o B DT R R B

M)W Bk Rl B, SEOF R FEN
K. WHit, 2014—20184E DU )i & kA Rk E
52664, THIXT A2 MINE IR T RR A L, TR IR
ERRKfEFETEEREAE. S BIRFB . A
TERTIABE A 25 AE b, ARYE OF 1 5 R M OB AT
JEV NI R FEIEIIRBEAT T, HE) R )
P JITE R = A XSG S R, 0T 3 ok 5 Tk
BAAY, $ i Rk TR B S B2, R R A 3
FEMHATIR A, A OGER T IR LR SR S5 S HE

1 WREEFR

VU1 AE s R — . B Ay, L
i, XHHERRSEHR, HEEEER, WREELR
B, MRESINE, UREREZA, NN)IEEEK
FRRRME T &M (B o FR, 2855 EX R
WZER FEIEZE RS R, DY) & oK e i A

Advances in Meteorological Science and Technology S&EHT#RE 11 (4) - 2021 | 129

R e

o SRR ER S R AR PR S04 DY )1 A s 1 i e X 35
REBNIR G -

41
1091t 5
I ESRRR
)%
)

| WG

0 90 180 360 km

E1 MIETHEXIE

Fig.1 Administrative division map of Sichuan Province
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Table 1 Correlation analysis of cumulative precipitation factors and disasters in extensional period

EMEKEF L HMEK 2 dRFAMEIK 3 dRMRMEK 4 dRFAMEK 5 dRARFEK
RERTBRE 0.451%* 0.521** 0.545%* 0.566%* 0.574%*
EY A YNGR 6 dAFAEIK 7 dRFEIK 8 dRFAREIK 9 d R FAREIK 10 d R FPEAK
RERGRE 0.578%** 015714 0.563%* 0.558%* 0.558**
SRR T 11 d R FAFEIK 12 dR=BFFEK 13 dR=BFFK 14 dR=FFEK 15 d B2 AR
RERTBRE 0.557%* 0.559%* 0.549%%* 0.544%* 0.544%%
EYA YNGR 16 d R FAREK 17 AR FARE K 18 d R FARE K 19 d R FAFEK 20 d R FAREK
RERTBRE 0.536** 0.526** 0.524** 0.522%* 0.518%*
BRI 21 dEFEK 22 dREFFK 23 dREFFK 24 dEBFFK 25 dBBFFEK
RERTRE 0.512%* 0.502%* 0.498** 0.497%* 0.497%*
AR 26 dRFAREK 27 dRFAREK 28 dRFAREK 29 dRFAREK 30 dRFRPEIK
RERBRE 0.494%* 0.493** 0.486** 0.475%* 0.461%*
KK HE T 31 dRFARRK 32 dRFARRK 33 dRAARRK 34 dRFARRIK 35 dRFAREIK
KERGRE 0.447%* 0.440%* 0.428** 0.428** 0.433%*
BRI T 36 dRFAREIK 37 dRFAREK 38 dRFEK 39 dRFEK 40 d 2 FAFEK
RERBRE 0.435%* 0.437** 0.433** 0.422%* 0.415%*
EY A YNGR 41 dRFFRK 42 dRFAFEIK 43 dRAAFEK 44 dRFAFEK 45 d RAEK
RERBRE 0.410%* 0.408%** 0.406** 0.403%* 0.401%*

i RRE.0O1REMAT EREEKX,

2 HE/KEFESREMNEXSH
Table 2 Correlation analysis of daily precipitation factors
and disasters

RAPEKEF LHEMEIK BI1dPEK B2 dPEZK BI3 dPFgEK  BIT4 dREK
RERBRA  0451%* 0318+ 0.235%%  (0.181**  0.130%*
BRPBEKET A5 dFEK  RiT6 dFFK

RERLBRE  0.163%*  0.015*

i MRERFE0.01RE MK T EREMEN; SRR 0.05 KF (WA ) LREEK,

R3 RELERS dEREEREZERO R
Table 3 Logistic regression classification of precipitation
and disaster in three days before disaster
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S RER
0 1 B EEHIE
e 0 1221 157 8.6
IR 1 410 1029 71.5
RATE 80.1

R4 RELERS diEKEEREZERRER
Table 4 Rsults of logistic regression between precipitation
and disaster in three days before disaster

L Hp&k B dp&7K B2 dfgIk BE
B 0.048 0.031 0.029 —1337
Sig 0 0 0 0

v J0.048D, +0.031D, +0.029D,—1.337
1+,J0.048D, +0.031D, +0.029D—1.337
i YRRKE R IOR H R AEM R, DRE
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FERART2 AR FEKE.
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Fig. 3 Zoning map of vulnerability of Sichuan Province
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Table 5 Statistical chart of critical rainfall in Eastern Sichuan

x7 A ERRESiHE

Table 7 Statistical chart of critical rainfall in Southwest Sichuan

L HpgEK

L HBEK

& Rl Eemil Beik 4R il EFifR HEBWE BeWmR gaeR
02<H<0.3 <46.9 46.9 98.9 142.1 0.2<H=<0.3 / / / /
03<H=<04 <41.4 414 90.6 130.2 03<H<0.4 <214 214 53.7 128.9
04<H=<0.5 <394 394 84.5 120.9 04<H=<0.5 <17.5 17.5 455 93.9
0.5<H=<0.6 <36.8 36.8 77.8 110.3 0.5<H=<0.6 <16.9 16.9 36.6 75.1
0.6<H=<0.8 <324 324 70.4 100 0.6<H<0.8 / / / /

[F) S 36 A2 [=] B 2
3 dEFPEK 3 ARk

HIE R EemiE Beik 4R HiE EIS TR 4 =N E A - 4=5 0 AN =25t
02<H=<0.3 <722 72.2 200.8 3294 0.2<H=<0.3 / / / /
03<H=<04 <67.6 67.6 190.5 312.8 03<H=<0.4 <46.5 46.5 123.3 182.0
04<H=<0.5 <64.4 64.4 185 305.3 0.4<H=<0.5 <40.5 40.5 103.8 150.8
0.5<H=<0.6 <59.0 59.0 171.5 293.4 0.5<H=<0.6 <323 323 91.5 126.2
0.6<H=<0.8 <553 553 160.5 277.4 0.6<H<0.8 / / / /

7 S A [ 3 FE
3 dERBEK 3 dEHPEK

& R Eemii Beik 42eiR HiE EfiiR  EHEWE BeTE  Jei
02<H<0.3 <64.7 64.7 166.5 260.4 0.2<H=<0.3 / / / /
03<H=<04 <57.9 57.9 158.2 253.8 03<H=<0.4 <37.7 37.7 81.9 149.6
04<H<0.5 <55.7 55.7 148.4 241.9 0.4<H=<0.5 <333 333 69.3 109.0
0.5<H=<0.6 <52.7 52.7 120.2 228.4 0.5<H=<0.6 <283 28.3 56.1 87.6
0.6<H=<0.8 <<48.2 48.2 107.2 202.3 0.6<H=<0.8 / / / /

%6 JIAElERMmESiITHE
Table 6 Statistical chart of critical rainfall in Western Sichuan

L HpgEK

s iR  EHEHER BeWiE 498k
02<H<0.3 <16.0 16.0 39.0 70.2
03<H<0.4 <152 152 35.8 59.8
0.4<H<0.5 <15.0 15.0 31.9 48.7
0.5<H<0.6 <133 13.3 29.6 38.8
0.6<H<0.8 / / / /

[ e A
3 dEFPEK

& iR HEFERE Sl 4JeiR
02<H<0.3 <35.8 35.8 83.2 136.8
03<H<0.4 <354 35.4 78.9 111.9
0.4<H<0.5 <30.2 30.2 72.9 101.1
0.5<H<0.6 <234 234 60.3 88.9
0.6<H<0.8 / / / /

[ 5 A2
3 dEXBEK

& iR HEFER 2 #EeilR geiR
02<H<0.3 <289 28.9 78.8 110.6
03<H<0.4 <255 255 65.8 933
0.4<H<0.5 <20.6 20.6 55.1 83.4
0.5<H<0.6 <193 19.3 48.0 78.4
0.6<H<0.8 / / / /
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Fig. 4 Results of landslide disaster prediction model on
11 August 2020
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