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Table 1 Part data of monitoring and calculation karst collapse and residuals

5 IR i) S AEL/ m TR/ m B2
1 11/7/2007 1805 13.714 9 13.643 28 0.071 62
2 11/7/2007 18:10 13.730 7 13.646 69 0.084 01
3 11/7/2007 18:15 13.738 2 13. 650 06 0.088 14
334 11/8/2007 21:50 13.732 6 13.898 5 —0.1659
335 11/8/2007 21:55 13.732 6 13.919 —0.186 4
336 11/8/2007 22:00 13.747 6 13. 940 14 —0.192 5
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Table 2 Confidence belt of residuals

R 5 4 I B R 2% b e 22 B

1 2007/07/14—2007/10/28 0.264 439 7 —0.528 879 4~0. 528 879 4

2 2007/10/28—2007/11/7 0. 007 984 —0.015 967~0. 015 967

3 2007/11/7—2007/11/8 0.077 765 —0.155 53~0. 155 53

4 2007/11/8—2007/11/9 0.064 254 —0.128 507~0. 128 507

5 2007/11/9—2007/11/18 0.145 637 —0.291 274~0, 291 274

6 2007/11/18—2008/7/5 1,477 472 —2.954 945~2. 954 945

7 2008/7/5 —2008/7/11 0.011 239 —0. 022 479~0. 022 479

8 2008/7/11—2008/9/7 0.027 065 —0.054 13~0. 054 131

9 2008/9/7—2008/10/1 0.415 314 09 —0.830 628 18~0. 830 628 18
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Table 3 Temporal relationship between anomaly appearance and collapse

35 e Pk B SHALH W W /N5 H RS HMEA M SEBRIR A H
10/16/2007 175
10/17/2007 288
10/18/2007 161
10/19/2007 288
10/20/2007 123 (—1.602 67) (1.221 04) oy
2007/10/28
1 10/22/2007 58 10/26/2007 10/28/2007
18:00
10/23/2007 288 4:15 13:35
10/24/2007 44
10/25/2007 105
10/26/2007 107
10/28/2007 34
10/29/2007 41
10/31/2007 8
_ (—0.049 82) (0.017 03)
11/1/2007 35 2007/11/7
2 11/2/2007 10/29/2007
11/2/2007 288 012 s 18:00
11/3/2007 23
11/4/2007 186
(0.192 54) (0.241 91)
3 11/8/2007 17 2007/11/8 2200
11/8/200710:00 11/8/2007 10:50
(—0.201 88) (0.163 73) 2007/11/9
4 11/9/2007 26

11/9/2007 5:35 11/9/2007 5:15 22:00
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Early warning threshold of sinkhole collapse based on dynamic characteristics from
groundwater monitoring: A case study of Jinshazhou of Guangzhou, China

MENG Yan'?, HUANG Jianmin®,JIA Long®
(1. School o f environmental studies, China University of Geosciences » Wuhan . Hubei 430074 ,China;
2. Institute o f Karst Geology , CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR , Guilin, Guangxi 541004 ,China;
3. Institute o f Guangzhou Geological Survey, Guangzhou, Guangdong 510440, China)

Abstract Karst sinkhole collapse early warning based on monitoring data has long been a prominent techni-
cal problem which needs to be solved in the field of geohazard. This paper analyses the current status of sink-
hole collapse monitoring and early warning research, and then presents a case study of Jinshazhou of Guang-
zhou on this issue. The analytical result of groundwater monitoring data shows that the data anomalies large-
ly reflect the abrupt change of groundwater dynamic and the stage of relevant karst collapse development. On
this basis, through curve fitting and residual analysis this work determines the confidence belt of sinkhole
collapse early warning. Comparing the times of most frequent anomalies, occurrence of maximum and mini-
mum outliers, and the actual times of karst collapse, it is confirmed that it is feasible to use the anomaly data
analysis method to make early warning of sinkhole collapse. With shorter monitoring data intervals, captu-
ring more anomalies, the early warning will be more accurate.

Key words karst sinkhole collapse, monitoring and early-warning, residual analysis, confidence band, data
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