www.chinacaj.net

F48BE 101 R B e JOR Vol.48 No. 10

2020 4F 10 A Coal Science and Technology Oct. 2020

[u] [m] ZoocH, RMEA, WG, A5 AT SBAS-InSAR HAR SR UL KI5 53 4 [ 1] SR 5K, 2020, 48
(10) :198-204. doi; 10. 13199/j. enki. cst. 2020. 10. 026

LUAN Yuanzhong, LIANG Yaodong,JI Zhaolei, et al.Monitoring and analysis of surface subsidence caused by SBAS—
E . - InSAR technology [ J ]. Coal Science and Technology, 2020, 48 ( 10 ). 198 — 204.doi: 10.13199/

BhE e - enki. est. 2020. 10. 026

T SBAS-InSAR AR Bt RTbE il 5 53 47

ERE RAK BRE, T f

(IIARBHE KR MRE S TR, LR HS 266000)

W EATERES FREBETEEIL, s e ik E A RERE A RE
Z BRI 49 19 18 Sentinel-1 A #4% AUX_POE-ORB #% % 2 J5 /= SRTM1 ( = 18] - #% & 4 30 m) DEM
$ ¥, R SBAS-InSAR B AM 19 WU B PR Reyiikik f iRkl Ritnke, 5t
R Ry o g A e R AR RITT AR, SFETF R A 7 &5 K AL & K5
HAT B M AT, R EAN2016F9 A Z2017 59 AEEAFRRAGE MR KGLE
W i AT U R S 6 S ik R HL 230213071305, 1303 A= 4302 TAF @ R K 0T ik F o
7 % 353,389,345 .273 #7352 mm/a; i@ it o A7 & T AR @ 69 B AU 0L, & EL 1303 A= 1305 TAE & AL
ST AR BRI E TR AR e 43022302 A= 1307 TAE @R A T &S LT 38 A R i
¥y 3t 2302 AR & A& 6 @) 84 B LEEAT T S AL AT I 5 A W5 B HE HEAT R H AT A
IMFE KPR EH 9.25 mm, A5 E 2 R 45 E6(DD2014-11 3o @it 5 F & & X MBI RHAR) P8
5 (10 mm) Z£  FEP SBAS-InSAR # A W5 4% B 7T 48 |

K417 . SBAS-InSAR H AR ; L7 s A e 2, B 5 57

i E 45 £S:TD173.4;TD325.4 MERFR SRS A XEHE:0253-2336(2020)10-0198-07

Monitoring and analysis of mining—induced surface subsidence based on

SBAS-InSAR technology

LUAN Yuanzhong, LIANG Yaodong, JI Zhaolei, YU Jian

(School of Surveying and Mapping Science and Engineering, Shandong University of Science and Technology, Qingdao 266000, China)
Abstract: In order to grasp the ground subsidence of coal mining area, including time series subsidence, subsidence rate, time series
subsidence area, etc., 19 Sentinel-1 A images, AUX_POE-ORB precision stars and SRTM1 ( spatial resolution of 30m) DEM data as
well as SBAS—InSAR technology were used to extract the subsidence rate, time—series subsidence and cumulative subsidence of the mining
area from 19 images. The distribution of the subsidence rate of the subsidence funnel and the development trend of settlement are studied,
and the direction of the mining face is quantitatively analyzed and compared with the level observation line data. The results show that from
September 2016 to September 2017, there was a large subsidence funnel in the study area. By analyzing the subsidence rate of the subsid-
ence funnel, it was found that the maximum sedimentation rates of No.2302, No.1307, No.1305, No.1303 and No.4302 working faces
were 353, 389, 345, 273 and 352 mm/a respectively. By analyzing the time—series subsidence of each working face, it was found that the
subsidence in the north of the working face No.1303 and No.1305 was decreasing, and the subsidence in the southern part will increase;
while the No.4302, No.2302 and No.1307 working faces are still active, their subsidence will continue to increase. Quantitative analysis
was carried out on the time series subsidence of the direction of No.2302 working face and compared with the level monitoring data. It was
found that the maximum median error was 9.25 mm, and the accuracy results meet the accuracy (10 mm) requirements in DD2014-11
Technical Regulations for Data Processing of Land Subsidence Interferometric Radar, which proves that the subsidence monitoring accuracy
is reliable.

Key words:SBAS—InSAR technology ; subsidence analysis ;leveling measurement ; time series analysis
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Table 1 Image parameters

FRZ 116° EHE

e J 4 I i) AT Bk /d T HEL/m
1 2016-09-27 -84 25.129 8
2 2016-10-09 =72 -23.323 3
3 2016-10-21 -60 12.135 2
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5 2016-11-14 -36 94.743 6
6 2016-11-26 -24 70.980 6
7 2016-12-08 -12 8.2250
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9 2017-01-01 +12 32.486 4
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Table 2 Observation line timing subsidence error

. Haimok  BolEh CPHRRZE, iR/
pURIINER:C - -

RZE/mm  RE/mm mm mm
2016-10-20 13 1 5.39 7.07
2016-12-10 9 2 6.13 5.74
2017-02-09 24 2 9.47 9.25
2017-08-20 8 1 5.48 4.66
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