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Fig.1 Location and geologic sketch of the Mining and

Land Integration Demonstration Zone in Pei County
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Tab.1 List of basic conditions of the coal mines in Pei County
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TPRGHI /2 1 2 5 10 15 20
TULEE(q)  0.75 0.825 0.90 0.938 0.975 0.99
®3 HAHRbRBHTEAITSHE"

Tab.3 Predicted parameter values for the surface

movement and deformation in Xuzhou!"

- TERW | KBS PR

TERREEH/ ™ e CanB) R8L(b) $5(60)/(°)
H <400 1.6 0.33 90° -0.4«
H >400 1.7 0.27 90° -0.5x

TE: o NEEMA, ().

2.2 FETEXIREMEFRKIE

A5 GB 51044—2014 MR 25 X &5+ T2
BIERIEY ", 454 T R VTR B — PO, 2% T4
T 2R 8] R T M 3R A% Bl 22 B o] B, 1ib 36 AR T8
ARRTURES, MR TIEH S — N 3 ~5 a, Hh
R IELEIS 8] ( T) Al ARG 2 T

T=2.5H,( H,=400 m) ,

T=1000 xexp(1-400/H,) (H, >400 m) .

(1)

K. Hy A TAETEFBRE, m; T AR5

MIRESESTE], ;5 exp LA FAREEL e SHIRAITEERRZL,

AU BT AR 38 SR JEE T B DX 1l 2% TR B — R
HE 454 InSAR B0 b Fe DU & TR 3 R 1 B A1
VA B S PRIE SR B AE

3 RETIEAFMERREESK

3.1 InSAR ##E4bE

BT Z FRABMT AR InSAR R FI IR
HEDLRE X 2018—2022 4F Sentinel — 1A #3112
C PeBe A mALAR T IR AR, JT A DX 3l 1 19C e 72
R TR TR TR A BB R (AR TE
RAAIE , ELBIE5E DXV K BL 8 s, & A= DTG I sk
FUKSTH L, BOR F G InSAR FICH8 W I i 75 2 R
SRETTRE DA AR TP RAF M IX 25 S B0 B A 1
DI 4,

x4 BHHEEKRBERL
Tab.4 List of basic data for each period

RHETPER REESPER R

- —
BRI BEREEL il (PR m B
2018.12.19 Sentinel — 1A 2.33 13.96 5
2022.06.23 Sentinel — 1A 2.33 13.96 5
2022.08.22 Sentinel — 1A 2.33 13.96 5
2022.10.21 Sentinel — 1A 2.33 13.96 5
2022.12.20 Sentinel — 1A 2.33 13.96 5

R VTRFER A B IR (B 2) R, D%
PaxF £, % — Z 41 SAR B, MY 4 Ak 26 fih 3 4%
J TR T 0 TG ARG TR BC o A
Be e Az T R 22 s AR A L 25 b A 067 45 Ab
A 22 A AR BT (D22 43 AR A B4 b B, % 2
SABAL EIHEAT 1738 N U8 I AR AL A 28 AR A A v AR
(JEAR ) T HE 5 i A | 75 H it BT R AL R 5
%3[19—20] .

FIERAE
ity [ R

EEDED | M TORM/ B ik T & 55
iR T B
SO > Ty 57 Ty
R e
S g B

2 InSAR HIEFAERMREETRELRE
Fig.2 InSAR data preprocessing and surface deformation

inversion process



FAW AR BT InSAR WA IR AFAE M AR B ST —— LAVT R i B Rl S 7RyE X i - 135 -

SAR SEAR L AP XS InSAR UUMEHEIN 3.2 InSAR HUiBHbR TR S
SEATRL IR S A, [RIEE R GIS 434 2535t N R A X 2018—2022 4F InSAR W5l
TR G55 2018 AF LLRTUTRE A0 SF SRR RIS R i e 474007 45 & SRR LG I HF SR 4 1 M 35150
B A1 2018—2022 4E LI 2022 4268 H 8— s qiE A ] LU I N BT BB
10 H \10—12 J I ULRE AR A 2T (R 5) 2018—2022 4 {ili EL AR RAETTIE X 3 R 3T

®5 ARMRFGERTARESNRERLEER W44 0. 139 ~0. 558 m, PLFEERHR Y X IR 2 5y
Tab.5 Analysis results of accumulated settlement amount TE T RIS WhHF D 5w fak SO
and settlement amount rate for different image periods MIEEF R X (K 3), ME 3 7T LEH,2018—

TR ST /m YT/ (mm - d ) 2022 AL AT i S SR SR I DX R e g
2018.12.19—2022.12.20 [0.139,0.558] —

2022.06.23—2022.08.22 [0.000,0.171]  [0.503,2.159] jt’ﬁfozz ‘i 6_12‘ /] }Lﬁﬁﬂkﬂ‘(ﬂiﬁgwimfﬁ
2022.08.22—2022.10.21 [0.000,0.054]  [0.000,0.140] RN, EEE O AT F 2016 4 A YE D
2022.10.21—2022.12.20 [0.000,0.073]  [0.000,0.789] Wt TR .
E YL /m AN N ik /m AN
\ 0558 : g 0171

N | 0.139

bR
Vilifflgs

: )l
W QS 31 LU

N } 21— v -@
WAED

e gt
fe TR

i) . R
0 12 km 0 12 km
(a) 2018—2022 4F B Tkt (b) 2022 4F 6—8 H 2k
YikE/m AN ' PikgEE/m AN
.0.054 .0.073

DO B © g
Y e R T

0 12 km

(¢) 2022 4F 8—10 A Ziluiksit (d) 2022 4E 10—12 H Bitiikkat
Ho % o ] o
3 SHERETMMAEK 2018—2022 £ R2itiHEE
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Analysis of coal mining subsidence characteristics and stability based on InSAR
monitoring data: A case study of the Mining and Land Integration
Demonstration Zone in Pei County of Jiangsu Province

TANG Zhigang, QIAN Jing, XIE Mengyu, SUN Xiaoqgian, MENG Xianzhong, ZHANG Fengming
(No. 5 Geological Team, Jiangsu Bureau of Geology and Mineral Resources, Jiangsu Xuzhou 221004, China)

Abstract ; In order to identify the spatiotemporal development characteristics, development trends, and risk levels
of coal mining subsidence areas in Peixian County of Jiangsu Province, and better guide geological disaster pre-
vention and ecological environment restoration work, the authors in this paper carried out the surface subsidence
monitoring using multi period Sentinel — 1 satellite synthetic aperture radar interferometry data technology, based
on the analysis of coal mining data and field investigation results. By analyzing the surface deformation of the coal
mining subsidence area from 2018 to 2022 using InSAR monitoring data, the authors concluded that the surface of
the subsidence area had sunk by 0. 139 to 0. 558 meters from 2018 to 2022, and the surface subsidence rate of the
subsidence area was 0.000 to 2. 159 mm/d from June to December in 2022. The settlement amount of the stable
subsidence goaf (old goaf) has approached its maximum value, and the settlement rate is gradually decreasing
and approaching 0. The settlement amount and settlement rate of the unstable subsidence goaf (new goaf) started
from 0 and gradually increased. The unstable subsidence area was approximately 18.45 km® at the end of 2022,
mainly distributed in Zhangshuanglou and other coal mines explored in the past 5 years. The surface InSAR data
could better reflect the deformation characteristics. This study could provide some scientific basis for the compre-
hensive management of coal mining subsidence areas in Pei County, and provide some references for characteristic
analysis and comprehensive management of coal mining subsidence areas in other similar regions.
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