PRRYRE LSRN

THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

IR X R Tl B AR T Hel B AT SR

A, FiEE, K s, HARM, 5 K, KB, SRR, BEE, M &

Suitability analysis and recommendations for professional monitoring techniques and methods of landslides in the Three
Gorges Reservoir: A case study of the Zigui section in Hubei Province

ZHOU Hong, HUANG Haifeng, ZHANG Rui, YI Qinglin, YI Wu, ZHANG Guodong, LU Shugiang, DONG Zhihong, and LIU Qing

TELR 152 View online: https://doi.org/10.16031/j.cnki.issn.1003-8035.202404023

FETT ARG HioAh SO

Articles you may be interested in

MR M I A2 2 T i s R i TR BE A B3 B B
Precision calibration and suitability analysis of piezoelectric rain gauges for complex scenarios in geological hazard monitoring

hUR, gkng 2, SEF, U, B, T A R MR S B AR 2023, 34(5): 91-96
=R DX A AR A S AR T AR S LB Ay

Recent deformation characteristics and mechanism of the Shiliushubao landslide in the Three Gorges Reservoir Area

ter, W, ViR, JRIENE, B EHLBCR F S BA4R. 2022, 33(1): 67-74
T PSS A T e U A PR —— LA H A 22 DR EL = A3 i 151)

Application of universal geo—hazard monitoring instruments in landslides and early warning of three landslides in Gansu Province: a case

study in Minxian County and Lanzhou City of Gansu Province

Bl 228, WRse, 1A, Ear 9, B, XVHA, AR, 2RI, B, SRAE, BURE K E S PR AR 2020, 31(6): 47-
53

FET U387 BOARA ML e I U 2R e A e B IR
Review on geological disaster monitoring and early warning system based on “3S” technology in China

SR L BT K FE S B R 2. 2020, 31(6): 1-11
DU LT K E LRSS A W I A X T S

Upgrading and practice of early warning mode of geological disaster special group combination in Zigong City

BTV, 250, 2500, B2 PR IR S BAAR. 2020, 31(6): 130-134
e A DX BRG] 5 B I AR T IR R R S RS AL o B

Deformation characteristics and failure mechanism of large—scale obliquely dip rock landslide in the Three Gorges Reservoir Region

A R T ELUK F 5P A R 2021, 32(2): 36-42



http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202404023
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202302004
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2022.01-08
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.06
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.01
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.17
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.02.05

%5 36 % 5 4 0] e [ 5 UCE 5 B IR A A Vol. 36 No. 4
20254 8 A The Chinese Journal of Geological Hazard and Control Aug., 2025

DOI: 10.16031/j.cnki.issn.1003-8035.202404023

JRILL, B0, TR B, 5. =09 DX 3Ll W AR T Bl Bk A M S I —— LA TSI AL R VS B R I [0, H b S S B IR
%, 2025, 36(4): 97-110.

ZHOU Hong, HUANG Haifeng, ZHANG Rui, et al. Suitability analysis and recommendations for professional monitoring techniques and

methods of landslides in the Three Gorges Reservoir: A case study of the Zigui section in Hubei Province[J]. The Chinese Journal of
Geological Hazard and Control, 2025, 36(4): 97-110.

ZIREXFERELENEARTEZEEESTEEN

—— DLW AL BB 5 B 151

BBl s gk m HRM, B K REKY, F Y, 5B F
(1. = KA K =k By B RIS AF M A 75k, #db £F  443002; 2. =k kK = sk &
EARERXBHRELERE, AL TG 443002- 3. Sk Ry Kl TAZ AL M & &
FIE, #Hd TG 443002; 4. BB WM LML, #dk B8 443002)

O = A X T I i R R G S G T g A b B U S Ml W A IX 3z — , DA 2003 4F =gk K A E K & 4 20a, = kR
XA IE BN E A 200&(ﬁlﬁxi%1‘ﬁ?4ﬂk”ﬁ)fwﬁﬁ§, MWW AR Ty v TR A N TR I ) 3 AR R Y SR A B ik
W o SCEE A A2 e PR DR U B Py B A T O Ll W R T vk R R b 6 DL Bl 3 B OR TRl W
AR BT T 2 G AR B AT, #*ﬁ%ﬁéﬁ#i&m TE B Bt AN A [7] A8 B 45 A0F 42 18T 1 6 ol W 0 B R ok gk R
W BT O IR R A X A R B B I R [R] 78 R AT, GNSS H B H 2% 67 B 45 A B 3l B E A W B i R, AR
S AR LA SR N T A S B R O O 2 G Al B R . B S BSRE T Sy A b O S G R X 5 5 9 W
B —ES %,

SRR R PR X B Bl M TR AR s U S E A T

FE S ZES: P692.22 XERFRERRD: A XEHES: 1003-8035(2025)04-0097-14

Suitability analysis and recommendations for professional monitoring
techniques and methods of landslides in the Three Gorges Reservoir:
A case study of the Zigui section in Hubei Province

ZHOU Hong'?, HUANG Haifeng'**, ZHANG Rui'?, YI Qinglin?, YI Wu'?, ZHANG Guodong'?,
LU Shugiang'?, DONG Zhihong*, LIU Qing’

(1. National Field Observation and Research Station of Landslides in Three Gorges Reservoir Area of Yangtze River, China
Three Gorges University, Yichang, Hubei 443002, China; 2. Key Laboratory of Geological Hazards on Three Gorges
Reservoir Area, Ministry of Education, China Three Gorges University, Yichang, Hubei 443002, China; 3. Hubei Key

Laboratory of Intelligent Vision Based Monitoring for Hydroelectric Engineering, China Three Gorges University, Yichang,

Hubei 443002, China; 4. Yichang Geological Environment Monitoring Station, Yichang, Hubei 443002, China)

KRS EE: 2024-04-12; f&ITHEA: 2024-05-25 FME: https://www.zgdzzhyfzxb.com/

ESTAR: FFEARBAREATH(U21A2031;42007237; 42107489 ) ; K H TAEE RERLTE WAL A T A S286 2 i 4275 H (2020SDSI02) 5
U DX Ml B U R S & T A 42 1 H (2020KDZ09)

E—1EE. B 2(1999—), o, mRFRA A, HUT TARE, B AF5T 2k, WFFE 07 ) S 5 9 SR BN . E-mail: zhh0225@qq.com

WHEE: Wil (1978—), B, Widb B B A, ASCHIERS Ll i, #U%, Wit A: T, 3222 DA 55 5 9 2R 590 -5 0 00 T ) Rk -5 4
2 TAE, E-mail: hhf@ctgu.edu.cn


https://doi.org/10.16031/j.cnki.issn.1003-8035.202404023
https://doi.org/10.16031/j.cnki.issn.1003-8035.202404023
https://doi.org/10.16031/j.cnki.issn.1003-8035.202404023
https://www.zgdzzhyfzxb.com/
mailto:1424483529@qq.com
mailto:hhf@ctgu.edu.cn

98 - Hh [ M KCE 5 B iR A 4R

%44

Abstract: The Three Gorges Reservoir area is one of the earliest regions in China to systematically implement professional

monitoring and early warning for geological disasters such as landslides. Since the impoundment of the Three Gorges Reservoir

in 2003, nearly 300 instances of landslide disasters have been recorded in the Zigui section of the Three Gorges Reservoir over

the past 20 years. Monitoring techniques have evolved from early manual monitoring to real-time automated monitoring in

recent years. Based on an overview of the existing professional monitoring techniques and methods for geological disasters in

the Zigui section, this paper systematically summarizes and analyzes the suitability of different professional monitoring

techniques and methods. Additionally, it provides recommendations for selecting appropriate professional monitoring

techniques based on the stages of slope deformation and various deformation characteristics. The findings reveal that GNSS

automated surface displacement monitoring with automated rainfall monitoring is the preferred technology, regardless of the

slope deformation stage or the distinct deformation features. Other monitoring technologies should be added as needed based on

specific requirements and the actual conditions of the disaster site. The research findings provide valuable references for

optimizing the implementation of future geological disaster monitoring and early warning in the reservoir area.
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Fig. 1 Distribution map of specialized geological disaster monitoring points in the Zigui section of the Three Gorges Reservoir area
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Fig. 2 Three-stage evolution diagram of slope deformation
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Automatic surface crack displacement-time monitoring curve (Woshaxi landslide)
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Fig. 9 Automatic deep inclinometer monitoring curve (Majiagou landslide)
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Fig. 10 Automatic inclinometer + comprehensive monitoring data of groundwater level (Tanjiahe landslide)
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Table 2 Suggestion table of professional monitoring technology corresponding to slope deformation stages and early warning levels
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Table 3 Recommendation table for professional monitoring technical methods for disaster bodies with different deformation
characteristics

AR AR R

TR A VLW

g DB =TT
B L gm g S N GNSS F 3 b R OB M )+

A sl 2244 Gh A D)/

BRI R R T,

wa \ A 1 A CE AT R )/ 1 LA A R L
Y Eﬁj 7'%@;;%@ ABmR(1#) 7 K AT e ) FE R T A
BEE BRI P
W pabm ket ossHaRGBOpRENE, I OWRRREECBIARDRDHME g o s
WA prmm ERKARNE Qg OV AR A3 i o
wp M REEdE AP T ROk AR, A ) o AR
Aty =
iy, FABECIL GNSSHAFRGTE UMY, A NRLIECK, 7P LTt AR R0 b LR FiE 5
i MR SRR ARG RN SRR RN BRI TSI A e

GNSS H shi R # B

AR RITIRIRY W)+ SR )

HAIEIMEA

)BT XA W AS A AE, AR AL R F 86, A
) GNSS #i AL G A SR RS I HOR, 1255
PR ASIEAR L, 18 SR HAR A

LR, X T 391 9 A U 39, AEAEAR MESRE BT EAT M
WP, JEAE AL BRI BT & 3 B Bl AL ML
(P 2) oAl H 32 BR T W 00 T H R T By k2, 5%
FEF BN 2 il 2 A 2% 28 9 3 3T ARUA, DA T 5
BRI TR AR A B B 1) 45 18U B B 4R 2k B
BRI o PG, XTI ST SRR, 1 e A g
SR, LK 2 1 Ay A B I 6K i (8] I 08 B A2 AR TP 38
ZUA N EE Ab T2 9 R B Be sl bl i A S Bir B L R =
T A MUY B BERY RE AR SRS B0 T 6 AR Y
W SRR T R 300 T M, A R MO0 O S A 18 ]
(19 3l GNSS 0742 W | 5 RN o M 0 25 a0 EEHER,
AR 5 SR A S R 5 o i 2 ) 3 SR 2R84 | A
HEETE DRIRL, Ho R KA S A Sk I T B, T Ak
SERE 0 I X 2%, [ g T JR S 0] 2 WL £ 5 A S SR 3R AT
e DR B0, B A0 SE AR e VTR A | A B R
HRWAR T 38 52 A A8 T U AR e L (L, BT R
IKASE A2 A A5 75 PR T A A e FC IR L, DA B A T A
T R B {EL 55, AT e 8 A 0 2 TV A Y, S BB
K HR.

2 2 7k (References) :

(1] R, AR, T, % 0B fS Bis 5 R
(M] . b 50 B2 AL, 2012, [ WU Shuren, SHI
Jusong, WANG Tao, et al. Theory and technology of landslide
risk assessment [ M ] . Beijing: Science Press, 2012. (in

Chinese) |

(6]

MZEBL, R K, KNG 2, A R I M T B R BT
FeEEe [J] R (A AR E R, 2023, 63(6):
849 — 864. [ DENG Lizheng, YUAN Hongyong, ZHANG
Mingzhi, et al. Research progress on landslide deformation
monitoring and early warning technology [ J] . Journal of
Tsinghua University ( Science and Technology), 2023, 63(6):
849 — 864. (in Chinese with English abstract) ]

AUFLIC M J, HERRERA G, MATEOS R M, et al. Landslide
monitoring techniques in the geological surveys of Europe [ J ] .
Landslides, 2023, 20(5): 951 — 965.

SACF, ZRAE T, B4R 48 . GPS S i AR 78 =k X T
Mo B RCE I g a ge o A [ MRk RS2, 2001,
26(6): 648 — 652. [ WU Beiping, LI Zhenghang, XU
Shaoquan. Application of GPS satellite positioning technique to
monitoring of landslides in Three Gorges dam [ J] . Earth
Science, 2001, 26(6): 648 — 652. (in Chinese with English
abstract) |

OV, ERF, U4 . GPS Il i I B A % 1E = Wk ¥ 3
Sz [ 7] AR, 2001, 32(6): 6-8. [ ZENG
Xuping, WANG Zhiping, LI Mingfu. Implementation of
landslide monitoring in Three Gorges Reservoir area with GPS
taking the place of precise leveling [ J ] . Yangtze River, 2001,
32(6): 6 — 8. (in Chinese with English abstract) ]

A, 2ok GPS I T W SR M ml s 5 0F5T [J] .
4 BR € & 48, 2003, 28(1): 2 — 8. [ XU Shaoquan, LI
Yingbing. The test and study on coast safety monitoring by
GPS [ J] . GNSS World of China, 2003, 28(1): 2 — 8. (in
Chinese with English abstract) ]

WEE, THEA. Wk BE TRES [N] o hET
Wk f) , 2001-07-10(003). [ FAN Hongxi, WANG Qiongjie.
Three  Gorges Geological Disaster Warning
Started [ N] . China Mining, 2001-07-10 (003). (in
Chinese) |

Project


https://doi.org/10.1007/s10346-022-02007-1
https://doi.org/10.3321/j.issn:1000-2383.2001.06.015
https://doi.org/10.3321/j.issn:1000-2383.2001.06.015
https://doi.org/10.3321/j.issn:1000-2383.2001.06.015
https://doi.org/10.3969/j.issn.1001-4179.2001.06.003
https://doi.org/10.3969/j.issn.1001-4179.2001.06.003
https://doi.org/10.3969/j.issn.1008-9268.2003.01.001
https://doi.org/10.3969/j.issn.1008-9268.2003.01.001

2025 4E

P I

PR DX M B AR Ty i M AT 5 S —— LA LA ) B 141 - 109 -

[8]

[10]

[12]

[15]

XIAEIE, B oK. = 0 P DX 4l 57 R 3 3 5 0F i 55 i D00 0
HDE [T]) . TR MR, 2001, 9(2): 121 -126. [ LIU
Chuanzheng, YANG Bing. A new thought of surveying,
evaluating, monitoring and forecasting for the geologic hazards
in the Three-Gorges on Changjiang River [ J] . Journal of
Engineering Geology, 2001, 9(2): 121 — 126. (in Chinese with
English abstract) |
[ A B ISP =k A DX b BT R B IR R AR R (TR A )
(7] Bk %8 JE IR, 2002(3): 5 -9

and Resources.

[ Ministry of Land
Master plan for prevention and control of
geological disasters in the Three Gorges Reservoir area
(simplified version) [ J] . National Land & Resources
Information, 2002(3): 5—9. (in Chinese) ]

e A XMl T R E B IA AR A 4 . e X M TR E
W e TR SE i 7 % [RT . 2002.

Reservoir Area Geological Disaster Prevention and Control Work

[ Three Gorges

Headquarters. Three Gorges Reservoir area geological disaster
monitoring  and
plan [ R ] .2002. (in Chinese) ]

AR S A X T M R B AEARSE A [N L R
b i , 2004-05-13. [ XIE Dengke. The second phase of
geological disaster control in the Three Gorges Reservoir area has

. China Mining Daily, 2004-05-

early warning project implementation

been basically completed [ N ]
13. (in Chinese) ]

R T, AT/, S8 S = ROK PR IS AT b T O S AR
TR AE B ML 43 B [T . TR M R 4% 4R, 2021, 29(3):
680 — 692. [ YE Runging, FU Xiaolin, GUO Fei, et al.
Deformation characteristics and mechanism analysis of
geological hazards during operation period of Three Gorges
Reservoir [ J] . Journal
29(3): 680 — 692. (in Chinese with English abstract) ]
1%{’2233?, BT, B2, AR R XM BT R I
TRV B AL b [T ] b R 0 5 B A A

%, 2012, 23(2): 64 — 69. [ HOU Jundong, HOU Suyu, LYU

of Engineering Geology, 2021,

Jun, et al. Analysis on economic benefit evaluation of geological
disaster monitoring & warning engineering for Three Gorges
Reservoir area [ J ]
and Control, 2012, 23(2): 64 — 69. (in Chinese with English
abstract) |

VLSS B0 18 H B O M s R R e (]

BB 5 TR, 2021, 35(4): 526 — 529. [ JIANG Hongbin.

. The Chinese Journal of Geological Hazard

Construction of geological disaster monitoring and early warning
system [ J] .
35(4): 526 —529. (in Chinese with English abstract) |

WAL AR BEIE T WAL A B K E LR A B IR IR R
77 % (2018-20224F ) [ EB/OL ] . 2018. [ Hubei Provincial

Resources Environment & Engineering, 2021,

Department of Natural Resources. Construction scheme of

comprehensive prevention and control system of geological

[21]

disasters in Hubei Province (2018-2022) [ EB/OL ] . 2018.

(in Chinese) ]

VO OR TR ke WA R OG ] AR S [T .
T2 M 2% 4, 2020, 28(2): 360 — 374. [ XU Qiang.

Understanding the landslide monitoring and early warning:
Consideration to practical issues [ J ]

Geology, 2020, 28(2): 360 — 374. (in Chinese with English

. Journal of Engineering

abstract) |

VR SR LW M T R e 5 ek [T
2022(19): 34 — 37.
landslide early warning [ J] .

Reduction in China, 2022(19): 34 — 37. (in Chinese with

[ XU Qiang. Theory and practice of

monitoring  and Disaster

English abstract) |

T, Ezfrﬁ g Bl A, A il R S5 JBK PR T R R
GRBBEPN T ESEE [M] . jl:?(:ﬂi%ﬂj#ﬁﬁ,

2023. [ HUANG Haifeng, YI Wu, ZHANG Guodong, et al.
Comprehensive remote sensing identification method and practice
of landslide hazards in typical bedding rock reservoirs [ M | .
Beijing: Science Press, 2023. (in Chinese) |

W 5%, NG, sl AR, AT A LB 58
@RS (1] PR E SRR, 2023,
34(2): 92 — 101. [ SUI Jia, SUN Hao, ZHANG Lihua, et al.

Construction and realization of information platform for

9 s W

geological disaster monitoring and early warning in Qinghai
Province [ J ]
2023, 34(2):
abstract) |

H G, BRJE, B0, 55 580 7R 4¢ Atk B 30 b 5 ¢ 5 XU 3T 4
KPR E XA [T] b E R E S A E R,
2024, 35(2): 146 — 154. [ TIAN You, CHEN Long, HUANG

. The Chinese Journal of Geological Hazard and

Control, 92 — 101. (in Chinese with English

Hai, et al. Geological hazard risk assessment and suggestions for
risk control in Chaya County, eastern Xizang [ J] . The Chinese
Journal of Geological Hazard and Control, 2024, 35(2):
154. (in Chinese with English abstract) ]

B, ML, KRB SF MR R T ks (]
M BR W) BE 22 JF R, 2018, 33(6): 2606 — 2612. [ ZHAO
Yonghong, WANG Hang, ZHANG Qiong, et al. Overview of

146 —

landslide displacement monitoring methods [ J ] .
Geophysics, 2018, 33(6): 2606 — 2612. (in Chinese with
English abstract) |

Progress in

VR, MM, BRE, oW kg S RE
(7] % B, 2020, 27(8): 92 — 94. [ XU Wei, LI
Penghui, SHENG Yuxing, et al. Summary and prospect of

landslide monitoring methods [ J ] . Anhui Architecture, 2020,
27(8): 92 —94. (in Chinese with Englishabstract) |

WL, 220, Z21A 5, 5. A sTm K E B REAE G
MBERA TR GLE [T] b EH R FE 5B %
4% , 2020, 31(6): 130 — 134. [ YANG lJiangtao, LI Bo, LI


https://doi.org/10.3969/j.issn.1004-9665.2001.02.002
https://doi.org/10.3969/j.issn.1004-9665.2001.02.002
https://doi.org/10.3969/j.issn.1004-9665.2001.02.002
https://doi.org/10.3969/j.issn.1003-8035.2012.02.014
https://doi.org/10.3969/j.issn.1003-8035.2012.02.014
https://doi.org/10.3969/j.issn.1003-8035.2012.02.014
https://doi.org/10.3969/j.issn.1003-8035.2012.02.014
https://doi.org/10.3969/j.issn.1002-4549.2022.19.015
https://doi.org/10.3969/j.issn.1002-4549.2022.19.015
https://doi.org/10.3969/j.issn.1002-4549.2022.19.015
https://doi.org/10.6038/pg2018BB0464
https://doi.org/10.6038/pg2018BB0464
https://doi.org/10.6038/pg2018BB0464

AbEC: A E b o

[ State Administration of Market Supervision

VBB NG : GB/T 38509—2020 [ S]
AR 41, 2020.
and Administration of the People’s Republic of China,

Standardization Administration of the People’s Republic of

- 110 - Hh T 5 A S BT R oA AR %44
Boxuan, et al. Upgrading and practice of early warning mode of China. Code for the design of landslide stabilization. GB/T
geological disaster special group combination in Zigong 38509 —2020 [ S] . Beijing: Standards Press of China,
City [ 7] . The Chinese Journal of Geological Hazard and 2020. (in Chinese) |
Control, 2020, 31(6): 130 — 134. (in Chinese with English [29] ¥Fsm, W, SR JT#F, 45 W I i 25 3 Ah 00 1 e 39048 791
abstract) | WWFR (1] .54 0% 5 TR %M, 2008, 27(6): 1104 -

[24] FRATTINI P, CROSTA G B, ROSSINI M, et al. Activity and 1112. [ XU Qiang, TANG Minggao, XU Kaixiang, et al.
kinematic behaviour of deep-seated landslides from PS-InSAR Research on space-time evolution laws and early warning-
displacement rate measurements [ J ] . Landslides, 2018, prediction of landslides [ J] . Chinese Journal of Rock
15(6): 1053 — 1070. Mechanics and Engineering, 2008, 27(6): 1104 — 1112. (in

[25] S, 8 B0, A0 28 A M 3R 5 R E 0 B WL I 9 Chinese with English abstract) ]

B 2 B AR AR B Sy M s ik [T] . I 2 o i, [30] =W o, = ik 2 DX A0 EL 3t B K 3 e 00 1 2 TR & ol
2022, 51(10): 2149 — 2159. [ DAI Yue, DAI Wujiao, YU W 4F 4 (2021) [ DB . H B : =Wk K%, 2022. [ Three
Wenkun. A landslide multi-objective weighted displacement back Gorges University. Annual report of geological disaster
analysis method synthesizing ground and underground monitoring and early warning engineering in Zigui County, Three
displacement monitoring data [ J] . Acta Geodaetica et Gorges Reservoir Area [ DB] . Yichang: Three Gorges
Cartographica Sinica, 2022, 51(10): 2149 — 2159. (in Chinese University, 2022. (in Chinese) ]

with English abstract) ] [31] W3db 4 o i 3R 53 8 v . BB T 4t 5 o 3 W 0 50 2019

[26] A R F R [ R 900 0 . B, A AF =g ol I (Gl R0 AR M 0 2 i (2021 4F 4-6 7))
MFAE: DZ/T 0221—2006 [ ST . dbat: A E AR i AR [ DB] . 2021. [ Hubei Provincial Geological Environment
#t, 2006. [ Ministry of Land and Resources of the People’s General Station. Yichang City geological disaster monitoring and
Republic of China. Monitoring code of rockfall, landslide and early warning 2019 tertiary professional monitoring( Pilot)
debris flow: DZ/T 0221 —2006 [ S] . Beijing: Standards project monitoring quarterly report( April-June2021) [ DB ] .
Press of China, 2006. (in Chinese) ] 2021. (in Chinese) ]

(271 Z=ig 05, W A W0, B o, 55 0 3 08 00 5 R O 1 g5 3k [32] BORDONIM, VIVALDI V, BONI R, et al. A methodology for
[CT . EG R S -2014. BUACH L 2 & 4k, 2014 the analysis of continuous time-series of automatic inclinometers
61 —63. [ LI Haipeng, TAO Zhigang, LYU Qian, et al. Review for slow-moving landslides monitoring in Piemonte region,
on techniques and methods of landslide monitoring [ C ] . China northern Italy [ J] . Natural Hazards, 2023, 115(2): 1115 —
Mining Science and Technology Collect-2014. Modern Mining 1142.

Magazine, 2014: 61 — 63. (in Chinese with English abstract) ] [33] =k HERKI H“ X N?@ P b 5 9 e AR M 9

(28] HZ M7 HEE AR, B4R MELE 2 0 B e 4E H (2022) [DB] . = K 4%, 2022 [ Three

Gorges University. Annual report of monitoring and early
warning of representative geological hazards in Wuling mountain
area of Yichang(2022) [ DB] .
University, 2022. (in Chinese) |

Yichang: Three Gorges


https://doi.org/10.1007/s10346-017-0940-6
https://doi.org/10.11947/j.AGCS.2022.20210163
https://doi.org/10.11947/j.AGCS.2022.20210163
https://doi.org/10.11947/j.AGCS.2022.20210163
https://doi.org/10.3321/j.issn:1000-6915.2008.06.003
https://doi.org/10.3321/j.issn:1000-6915.2008.06.003
https://doi.org/10.3321/j.issn:1000-6915.2008.06.003
https://doi.org/10.1007/s11069-022-05586-3

	0 引 言
	1 三峡库区秭归段地质灾害专业监测概况
	2 主要专业监测技术方法手段
	3 专业监测技术方法的应用效果分析
	3.1 人工监测技术方法
	3.1.1 形变监测
	3.1.2 诱因监测

	3.2 自动监测技术方法
	3.2.1 形变与应力监测
	3.2.2 诱因监测


	4 对三峡库区滑坡专业监测的建议
	4.1 针对斜坡变形阶段
	4.2 针对不同变形特征

	5 结论与展望
	参考文献

