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Fig. 1  Overview map of the study area
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Fig. 3 The accuracy of elevation and deformation changes with the correlation coefficient

3 HRSHM

_
B

A~

3.1 W= Ay A R D -
InSAR L ATE AR U 45 R 434
SCHIET D-InSAR H AR FREAY E204 - 4] 5
£ HF R AR X ALER 5 1) ( Line of sight, LOS) 136 JE
AR BIEE RANE 4 PR, 206 S R s B bx
PR IE B TR AL IRAR 1Y 1), B E bR ) kA= T
UUREASTE ; Gk 0 IE (R on 1 AR B W1 5 TR
PR IRER 0 7 1), BB AR b AR T 1AL R 1
FmEETHRIZL, WE 4 h i B GREE

23 [ 43 A RRAE SR, AR UOULI s B3 1R 5 H T
3 Qb MAIGTRE AR T X, 43 5 PL P2 P3 £ (M
1] 7 s = A Rl o W IR T 2 TN v i i o
JEH IR TAET N, P2 Ab AR BTRE ot 67 T/
BERR— /NI H TR TAE T N, P3 Ab B IT %
HOD ALY R TAE A, 3 A ML A T
AT HLL R TSl P1ARZSR 0. 06 km®, P2 4b 2
0. 14 km®>,P3 46254 0. 07 km*>, D-InSAR %%
WM, B D—InSAR AR L 2 B pal-
sar2 FRIMIE AR B R UIEARTE | 52 H 8 A 45 I 3R
B H & A AR AL 5 T AR T H A R — 3K

P, BT SR T B A DX A R 20 IX Sl M e 45y

>z

JEA Bk /em

I31.13

-26.31

2
km

4 EBIR-NEFEPRERX D-InSAR HARFETIRFER

Fig. 4 Deformation identification results of D=InSAR technology in Zongling—Shaowo centralized coal mining area

P1—H R AR X ; P2— LRI AR X P3—

LAY

Pt

HAEIX



- 30 - 5t M

2023 4 40 %

3.2 JBAELEIR Ak HE M a] SR 1k
o H

T A DX HE A R A AT 56 R A 0 A 2 AR B D -
InSAR 52 A e 0 45 2 S 75 v 1] 5 1A i
SCHRAE 2020 4F BN A BT B R R A X dd
JE BT S LR S T AR A 2R 23 X SRR T AL
i RSt A ST AR 0 3 2R 4 v P el
FEPE, AESRANE 5 s . S R LA
e It Vb TR AR AL 5 R s X R
T AE R B T — B, AR/ N B I DT

U X S se |

BR5E

ket ; % [X

ARFEARAN T 28 2R 23 X 30 2%, {H DR SR 3 & i 1]
KB R I8 5 TR X W) 5 BERCAE 18
AL ITARSE ORI, /MR R~/ NI I H i
SRR I, AU M I B8 R AR TR DXL T35 Y
TR TAETE L 85 8 R = X W) & AR, H
SASRB TR il 5 IR 28 X, SRR 18
SR, F34h, W I RIGTRE oL EAT T g
AL ISR RS AR — 2 DU ™
Ab T LW A5 UL 5 J B TR | ik A T 8L L R
LR R A T o B iR 2 R R, i 45 R v
CIE

‘iﬂﬂ%lX@'EﬂLl*ﬁ i/
0

. |
-~

SEESS

&

= mH

RIS

Fig. 5 Reliability analysis of typical settlement deformation center
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Fig. 9 Influence of land subsidence in mining area on surface land for industrial and mining
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Hidden Trouble Identification and Impact Analysis of
Ground Deformation in Coal Mining Subsidence
Area Based on D-InSAR Technology

AN Quan, LI Si-fa, HUANG Guang-—cai, WEI Jin, LI Liang, KUANG Zhong, LU Ding-biao
(1. Guizhou Geological Survey ,Guiyang 550081 , Guizhou , China ;

2. Technical Innovation Center for Mineral Resources Exploration in Bedrock Area

Minisiry of Natural Resources ,Guiyang 550081, Guizhou ,China)

[ Abstract] Based on D-InSAR technology,the surface deformation information of Zongling—Shaowo central-
ized coal mining area from June 2021 to September 2021 was obtained through SARscape 5.2. 1 radar image
processing platform. At the same time ,the accuracy and reliability of the monitoring results were verified by the
latest data of goaf and coal roadway at typical deformation sites and field investigation and verification methods.
The results show that: (1) Three hidden dangers of land subsidence and deformation are successfully identified
by D—InSAR technology in Zongling—Shaowo coal mining subsidence area of Nayong County, and the affected
areas are about 0. 06 km” in P1,0. 14 km® in P2 and 0. 07 km” in P3, respectively; (2) The analysis of land use
status in the typical subsidence area shows that the intensity of human activities in the subsidence center is
slowly increasing, which is reflected in the decrease of cultivated land, woodland and water area, and the
increase of residential area,industrial and mining land, shrub land and facility agricultural land from 2017 to
2021 ; The field survey results of important land types show that typical land subsidence has caused damage to
houses and roads in residential areas,and has caused a certain degree of potential safety hazards to people’ s
lives and property in subsidence areas. Based on this,in this paper,it studies the hidden danger identification
of land subsidence and the impact of mining activities on human activities by D—~InSAR technology in concen-
trated coal mining areas of karst mountainous areas,which provides a strong technical support for ensuring the
safety of people’ s lives and property in mining areas,and has a certain practical significance in the regulation of
the surface environment of mining areas and the coordinated development of man and nature.
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