At A fr K

2023 4E 12

EAST CHINA GEOLOGY

| U

Vol. 44 No. 4
Dec. 2023

DOI.:10.16788/j.hddz 32-1865/P.2023.04.011

GRS B EAE LT InSAR H A [ KR 17 25 ™ DXt 7 370 R el [ . A8 2 3 5 2023, 44.(4) : 476-484. CHUANH D H.
Land subsidence monitoring in Yungang mining area in Datong City based on InSAR technology[ J ]. East China Geology, 2023,

44(4) .476-484.)

AT InSAR FEARBY KA T 2 47 X 3 1 19T R e 0

\

N

(A H TN 22 1T - 1

2
/

<

g

J&

s

&M 350011)

FE : RIF) T A G IR F o AERET T SR 15 36t Al A 3t T 9 g 458t SB35 1) el — i R B 206 0 IR .

S MK R T = X DX A OB RRAE , B T - 1A D EEUE, CEM ARG AR T B0 T WA
(Differential Interferometric Synthetic Aperture Radar, D-InSAR) 3% AR ALFE 2020 45 6—7 H 1Y 2 5215, ¥ & 31 B
" DX TR DX IRARAE » W 0 X e RT3k 4. 6 cm/36 d; SR/ INEZ4E 2270 T 53R (Small Baseline Subset InSAR,
SBAS-InSAR) AL #2019 4 1 —2020 4F 12 319 24 F5244 . 45 3 W0 DR 43U G X IR K s (] 7 5T AR 6 1B
AR5 2020 4F 1 2020 4F 9 H IR 25 SEAREE K AU S LR E A T3 i (Persistent Scattered
Interferometric Synthetic Aperture Radar, PS-InSAR) Wi FE 2% 23 [6) /30 A7 — B, B AR @ # W &, 2845 E 3 Fl In-
SAR W25 SR BT, I X NAFEAE 238 12 4B BRI X, 24 50 A T4 XN, Hoh e R PTRE R34 180 mm/y,

20192020 4R R RFRULFE R 333 mum ZR g AR T DX IMBAT WL AR G2 . WFFEEE A 7 DX TR M Il 22 5 7

TR LB AR

K : D-InSAR; SBAS-InSAR;; I 6] 51 ; PS-InSAR s " X TR il s KR 25 R [X)

B 43S P66;P694 SCHRFRIRAD : A

TERH T 87 IR 25 5 N A T2 454, AT RES |
R THT O R A — 28 470 1 J5 5] R, DTG 6 7C B IXC 174
FEA AU BRI A N A A I B
e W = Al U R A2, S T X R g Tl
Rk S Blof A B AT & RS VR L XA IX
F T[] 3 40 1 Bl 2 W o3 b 2

o T DX AR JE A L R R
I F- B ELAG W) 5 s R L RS v A e M
DAEATRS 28 SR M I . A LR TR ik 20 T
T AR I 308 o et ) 30 PN 5 % T 6 R 7 1 22
A3V AT UL b 2 T A% , W I e A K
AT ik K F 2ok 0T, 2000 4F CARNEC C 4505
HUCH D-InSAR HAR F T8 X 3 A2 37 W 5
2005 AR AT AE X E AR A T X AT T
X R UTFE D-InSAR WA 5Y . 76 D-InSAR $;

=
o

* Y B HH . 2022-10-12 &iTHHA:2023-08-26

REHE T

XEHE:2096-1871(2023)04-476-09

AREIRE |, 2001 4F FERRETTI A 28 2 41 T PS-
InSAR A ; 2002 4 BERARDINO P 27 [ J5 45
T SBAS- InSAR A, W &K E T REZH T
WEIESE . IEAER, Z2 E2# A InSAR BOARX -
DX M TG FF e TR AE Wi, il - 2015 4F GRZOVIC M
L0 B PS-InSAR 5 SBAS-InSAR J5 ¥ % 35
BTG M 3035 AR R B T B SR X AT T b
FIRAR W, W 25 5 wos H R 0 PHE R8T %
X I By M 2 B A8 2023 4F g /D o S0
SBAS-InSARJ5 2 %f 37 i B Ay A DX b T {9 o Fof
FECFRAESEATYEI , /0 T DR 2K Bh IR 2R, S5 %%
A WF5E 3B, SBAS-InSAR 5 PS-InSAR & H i
FOBCA ARRPER I 7 InSAR 53, ATAG R0 I A X
VLR

ASCHA T InSAR HOR R, i H] D-InSAR, i

EETB AR M7 WA T 5 5 18 B AR A AR 3t 5 K 35 S IR v B R FIE 52 (445 20190505) 35T H %5 1)
FE—EFEB N EER. 1977 4, B R LRI ACRE, 325 [ A B8 958 O I BOR 5 E s AR BF AT . Email: 68675776 @ qq.

com,



Bt AW

BB HE T InSAR FOR KR T5 Z5 A DX 1T e s ) 477

J¥ InSAR AR 2 XA DX 8 b 1T TR W ul,
1E 2019 4F 1 H-—2020 4F 12 H I EER 24 o ie-
LA TREAGEIE AT SBAS InSAR AbHR UL A2 5
ELLFE 2020 4F 1 H-—2020 4F 9 HISHBER T 25 5 Sen-
tinel FEAGEHE 1T PS-InSAR AbFEARBUE AR (F B, IF
PEHL 2020 4F 1 2020 4F 9 A WFIEEAR I EEARDE
AAE EEAT XS B 2T s Bk B FP B T InSAR 47 AR 7E
A DX b U0 R A 1 P e ) T

50 km

5T XA

(). K[FIT T ; (b 5 X 75

1 FRXREERR

1.1 #REHR

DI P VA R LA | 1 Nl i W A e M P
P, TR 137,16 km® , PG AR FFR X, 79 %
DL R R IX, AR i RIFRIX., REHH
KA 3 X (1 1)

2k TIL 2 -
O 2k

(SR L RIAE]

Fig. 1 The overview of the study area
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Table 1 Main information of Sentinel-1A satellite image

JFs FEELH  SBASInSAR AR  PSInSAR A
1 20190103 v —
2 20190208 Vv —
3 20190304 Vv —
4 20190409 Vv —
5 20190503 v —
6 20190608 v —
7 20190702 Vv —
8 20190807 Vv -
9 20190912 v —
10 20191006 Vv —
11 20191123 v —
12 20191229 Vv —
13 20200110 NV Vi
14 20200122 — v
15 20200203 Vv v
16 20200215 - V
17 20200227 — Vv
18 20200310 v v
19 20200322 — Vv
20 20200403 Vv Vv
21 20200415 - Vv
22 20200427 — v
23 20200509 Vv v
24 20200521 — Vv
25 20200602 v Vv
26 20200614 — Vv
27 20200626 — Vv
28 20200708 v Vv
29 20200720 — v
30 20200801 Vv Vv
31 20200813 — Vv
32 20200825 — Vv
33 20200906 Vv Vv
34 20200918 — Vv
35 20201024 WV N
36 20201129 Vv Vv
37 20201223 Vv Vv

T FRIRARR A RN R AL

SBAS-InSAR 240 B AR (] 2) A4 : Al 55
SRR B R FEIC I B AR S8 U P R AR I
Y s 422 AR 2 A) R 2 415 IR0 A i R 2k 9 0
Bdlnde AT RALZE 7 T AR IR LBRF b B A
137 FRIGE 7 T3 B4 5 R R AH - 2 2T e s A
o RTS8 5 30 o A T R B E AT 4y
A 3 FH AR TR 2R 25 53 (B0 i 1 B2 BRUSK A B
AR 2RO (e R R 22 1 BV B A TS 114 /N 0004 5
e id AR IR P AT 2R R TR AR IR
ARFIRSARNL I AT 00 2 o DT B TR A8 A0 45
ZE BT RS A AR U PR BT

: P 78S

LIRS 2oy Tg*ﬁﬁ

R AH T IR AR AR

A SHE IR
KA

! '

RIS AR RAHALL

Kl 2 SBAS-InSAR J5ik3EA i fE A
Fig. 2 Basic flowchart of SBAS-InSAR
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Fig. 3 Basic flowchart of PS-InSAR
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Fig. 4 Subsident results of D-InSAR monitoring area
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Schematic diagram of cumulative subsidence

profile from 2019 to 2020 in the study area
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Land subsidence monitoring in Yungang mining area in
Datong City based on InSAR technology

HUANG Dehua
(Fujian Geologic Surveying and Mapping Institute, Fuzhou 350011, Fujian, China)

Abstract; Datong is rich in coal resources, but the development of mining area is restricted to a certain
extent by geological environment problems such as land subsidence caused by coal mining activities. In or-
der to monitor the land subsidence characteristics of Yungang mining area in Datong City, based on Senti-
nel-1A satellite data, this paper used Differential Interferometric Synthetic Aperture Radar (D-InSAR)
technology to process the landscape images captured from June to July, 2020, and preliminarily obtained
the characteristics of the subsidence area in the mining area, and the maximum subsidence amount in the
monitoring area reached 4. 6 cm/36 d. A Small Baseline Subset InNSAR (SBAS-InSAR) is used to process
24 images photographed from January 2019 to December 2020, obtaining a long time series deformation of
some subsidence areas in the monitoring area. The spatial distribution of this monitoring deformation is
consistent with that of the deformation monitored by Persistent Scattered Interferometric Synthetic Aper-
ture Radar (PS-InSAR) using 25 SAR images during the period from January 2020 to September 2020,

both of which have coincident deformation trend. According to the above three InSAR monitoring results,
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there are as many as 12 obviously rapid subsidence zones evenly distributed in the mining area, among
which the maximum subsidence rate is 180 mm/y, and the maximum cumulative subsidence in 2019—2020
is 333 mm, while there is no obvious deformation sign in the southeastern urban area. It provides scientific
basis for monitoring and rational exploitation of ground subsidence in mining area.

Key words: D-InSAR; SBAS-InSAR; time series; PS-InSAR; mining subsidence monitoring; Yungang

mining area in Datong City
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