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Research on multi-parameter model based on universal monitoring
and early warning system: Taking the Dayuanzi landslide in
Baoshan City, Yunnan Province as an example

SUN Jinhui"*, SHE Tao'*
(1. Technical Center for Geological Hazard Prevention & Control, CGS, Chengdu Sichuan 610081, China;
2. Institute of Exploration Technology, CAGS, Chengdu Sichuan 611734, China)

Abstract: In order to comprehensively develop the geological disaster prevention and control technology system of “civil
air defense+technical defense”, and build a geological disaster monitoring and early warning system based on universal
monitoring instruments, this paper takes the Dayuanzi landslide in Baoshan City, Yunnan-Guizhou Plateau as an
example, introduces the various links of the geological disaster landslide from scheme design to monitoring data screening
and mode model design in detail, and the application of three parameters model in the monitoring and early warning
system namely rainfall, displacement deformation and crack are expouneded. Through collecting key information of the
geological disaster body, such as rainfall, displacement deformation and crack change, the monitoring and early warning
model is optimizd, the threshold is adjusted, and the change information of the geological disaster body is captured in
time. Moreover, the key link of building a universal monitoring and early warning system is completed relying on the self
triggered early warning of the platform criterion model, thereby, the effect of universal monitoring and early warning is
achieved and greatly improved the automation and intelligence of the geological disaster prevention system.
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Fig.1 Panoramic view of the landslide (2022)
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Fig.2 Significant deformation in the middle

of the landslide
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Fig.3 Universal monitoring scheme

1.2 s s e %

W BH DX B £ K bl 5 9 38 1 i 8, 2
M A 28 A e T, M 00 75 58 v 5 T A e A7 Ak
T 50408 A0 T A A T B 3 e B A A T 4R
A S 2 7 A A o s R 7 O T B, 0
s 0 7 8 e 0 2 AR e 0 AT A R R
P&, >R F GNSS 7 B 3 f il ¥ 3 5 2 AR TP IX A9 16 82
R TR B I B R LR TR ik B B At R
ST ) AR AR, B S E AL = I
G (WK S) 8 i BB 2 B e , LS E
TE 1 A8 AR 2l PRl B £ R TR It 00 0 £

1580
1560
E
B 1540
R
1520
1500 10 80 120 160 200
B /m
T GNSsHExk (GPJ2) CERARNEEA S
T GNSS (GP) SRR R Rk
G\ A O O 24
RIS (VL) B S (7] 2 R

W SR (B)) [ Wb pUR L eRen [T g5
4 KEFBHEENFES®E
Fig.4 Section diagram of Dayuanzi Landslide

monitoring scheme
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Fig.5 Platform for monitoring and early warning of

geological hazards in Yunnan province
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Table 1 Setup model of the monitoring instrument
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Fig.6 Relationship between rainfall and cracks

Zead Y R W AR S, 1 32 35 60 B GNSS iz
Pt th BLAS IR 0 sl B, ey P 7 R 07 TR i 400 9
WAl b T 2218 0% 3 o b, B B0 W S I B GNSS
15 FL A SR 14 7K AP A2 T 3 48 30 mm [l 18 mm,
DAY B2 0k 3 U AR o 5 W B3k IR S GNSS

s 8 1500
75
= £ =
£ B0 = 600 £
B il i
B 51 100 &2
*® I 30 S
R 5 | 200 B
-35 0 i i ] ‘\ a ‘M 1 0
2023-1-31 2023-8-01 2024-9.-01
2023-4-28 2023-11-04
H 1t
— KR — BHERS — Al

m— R —— Fh R
7 WEE5GNSSHUBXER
Fig.7 Relationship between rainfall and GNSS

displacement
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Fig.9 The intensified deformation of the landslide
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Table 2 Design of multi parameter model for

Dayuanzi Landslide
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Fig.10 Triggered information of the monitoring and early warning platform
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