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Abstract: The research results regarding the threshold values for slope disasters caused by rainfall are crucial for geological
disaster prevention. In this study, landslides induced by long-term heavy rainfall occurred in five counties within the Gansu
section of the Bailongjiang Basin between 2004 and 2019. Using the frequency method, the rainfall thresholds for early warning
of rainfall type landslides with different rock characteristics were investigated. A relationship model between event rainfall and
the duration of rainfall leading to landslides was constructed under different probability levels, and a lower threshold for critical
cumulative rainfall was provided. Through verification of landslide characteristics and rainfall data resulting from a flash flood
disaster in Wudu District in 2020, the accumulated rainfall measured by the rainfall gauge before the landslide is found to be
consistent with the threshold given by the model. This finding is of guiding significance for early warning of landslide disasters
caused by sustained heavy rainfall.

Keywords: Bailongjiang Basin; geological hazards; meteorological risk early warning; early warning model research

Wi HER: 2024-01-11; f&ITHHA: 2024-03-07 ML https://www.zgdzzhyfzxb.com/

EeWA: s Sy R R R 4T H (3Z2YQA03262); H ARVEIETE 2023 4E 748 AR AT H (202351)
F—1EE: Wi (1985—), B, M TN, FE ST I E PG T./E. E-mail: chenhailong0001@126.com
BHEE: KAKZE(1976—), B, IESF TN, FZMNFH K FERE TAE. E-mail: 445880788@qq.com


https://doi.org/10.16031/j.cnki.issn.1003-8035.202401019
https://doi.org/10.16031/j.cnki.issn.1003-8035.202401019
https://doi.org/10.16031/j.cnki.issn.1003-8035.202401019
https://www.zgdzzhyfzxb.com/
mailto:chenhailong0001@126.com
mailto:445880788@qq.com

2024 4

BRI JE | A5 HR A e VLU A [ o P A R R (T 41 -

il

0 35

SRR 2 R AELE AR 7—8 J, BRI K 3 A [H]
Bt Rk F R AR BRSPS B ge T, b
FEl 24 6090 (1495 S M JoU K 5 1) P 5 o T 6 2 R SR e
PNV R, R A I e R B AR AR BRI 2
TR

e T 28 S 900 -4 AT 5 — L AR 32 ) ] P b
B BIIRTE, WFFETT 16 1] 53R i S A LB 34 R P 15
TR THT o o TR 2R S T LR 5 T vk AL 4 1K
KAk BERRRE MR SETE . Ak A i
2 RN GG 5 75 1 3 R 2 T 40 B T A R,
Wi EMALBUK R 12 Wb, smEIE IR, R T
56 I 250 A I T B (EL O AR AR BN o Guzzett 5551,
Sharir 25 A Ay [ TR 2 1 352 A) b A 308 G5 1l 5L R A A
K, A IR R IR, iR R AR T

AR RG], B Geitid o i eias 5k

FRAH DG 3 A vk B 90 e 295 ) 5 o T R DG 0 A 721,

LI G RAGED, HR g M S A 2, e . T
Je A AE R FIEE K H . ARG, BEmGIA N
HR FE S 2 60% LA, e ik 99% (1) . Hl
B VUK SRR GE TSR | W3 24 h S AR A | e
i TSR J& T LABCE G A 5 — R P A Al
b T G AR T rh R T RS,

100 99.75% 90.77%
98.33% 98.31%

80 = 835% s X
o 8{i85% o
S T 0307 s ko
40t

20t

0 5 L 0 O DD

QY
A I S D S S S
AERE
Bl1 2013—2023 FHREEMSIEAMMRRESEE
Hb BRI T Y L 5

Fig. 1 Proportion of geological disasters caused by rainfall in annual

geological disasters from 2013 to 2023 in Gansu Province
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Fig.2 Correlation between cumulative monthly average rainfall and

number of landslides
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curves before landslides
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