Geomatics Science and Technology JI22R}IZ245 K, 2022, 10(4), 230-239 Hans )0
Published Online October 2022 in Hans. http://www.hanspub.org/journal/gst

https://doi.org/10.12677/gst.2022.104024

MEa™2019~20214F R ITESBAS-InSAR S
K orth

wmAE, & #, % &
AR TR, DU S

ks H B 20224E9H11H; FHHM: 20224F10811H; KA HH: 20224E10H20H

R

KX TKRBR S THERE T KEERVIRE, XTERM TG THEEFKRE. 2CURET
HFFRIX, FRAH20194E1H 3 HE 2021481 A 28 H4EHI64 8 Sentinel- 1ABAEHEE, FIH 4544 (Small
Baseline Subset Interferometric Synthetic Aperture Radar, SBAS-InSAR) RN T & T Hb T U Mgk AT s
W, PERBUZ X EYIREEEN RRVIRER, RIS HHEIIRRRG, & iR IR F RIBE &
BEURTT KA AR SRALELAIAK Y . B 5T R, T & T AR EAAE —MEE R RRUTREX I, TR R4 51689
km?, JIREEFELIN80 mm/year, VIEEERAY K, E2IMHVIEMRRMES; 15, BETERE
ZNMHRE/NITIERY, EEMMEREEQDMANER(Q2), BAVIMEZEXE150 mm/year. 7E
SRR B, XSG T R T KRR K PG X A SR X AT T W, SRR R
TR R XIS TR 2 RS, T X RXS R & T B UT R = A — S I EE A .

e 4

SBAS-InSAR, HLREZ, HITF/K, MET

SBAS-InSAR Monitoring and Analysis of
Surface Deformation in Xingtai City from
2019 to 2021

Yuetian Yang, Yan Cai, Lei Chen

Chengdu University of Technology, Chengdu Sichuan

Received: Sep. 11", 2022; accepted: Oct. 11", 2022; published: Oct. 20", 2022
Abstract
The long-term over-exploitation of groundwater has led to a large-scale subsidence of the surface
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of Xingtai City, which seriously threatens the economic and social development of Xingtai City. This
paper takes Xingtai City as the research area, and uses 64-scene Sentinel-1A image data from Jan-
uary 3, 2019 to January 28, 2021. Small Baseline Subset Interferometric Synthetic Aperture Radar
(SBAS-INSAR) technology was used to monitor the land subsidence in Xingtai City, so as to obtain
the land subsidence rate and cumulative subsidence volume in this area, explore the land subsi-
dence situation in Xingtai City, and provide a basis for the prevention and control of land subsi-
dence disasters and resource development and utilization planning in Xingtai City. The study found
that there was a large subsidence area in the east of Xingtai City, with a subsidence area of about
1689 km? and a subsidence rate of about 80 mm/year. The subsidence range did not expand, but
showed a trend of intensified subsidence; in addition, there are several smaller sedimentation fun-
nels in the western part of Xingtai City, which are mainly distributed in Xingtai County (Q1) and
Neiqiu County (Q2), with a maximum settlement rate of 150 mm/year. On this basis, this paper
compares and analyzes the changes of groundwater burial depth in eastern Xingtai City and the
distribution of mining areas in western China and subsidence areas. The results show that the land
subsidence in the region with high groundwater depth in the east is increasing, and the mining in
the west has a certain impact on the land subsidence in Xingtai City.
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b T P A b R 7E — S B A AT BRI P R S SO &, 2 — FOAS il 3 g b 0 o 5 . BT D R 1) i
BRI SR R YRR B i BGEEK B . AR A BRI RS H R KA T R
S S HE A Hb DX TR ) 32 B A o XM R K BEF R 5 WS R M T TR . HhREE . A VA SR RE AR Y
JRRE, BN RSB, 1 BRI T R AR KRG 1] R K IR JE S BUK AL SRR,
fEF AR N KD L BRE L S B2 B e, M R AR TR . bR K FE TR i 5 S0 b T T B —
NGRS, —AEBHK I TA] RUBE bR AR I AR BOK X R 51 A 1 T8 e B )5 AR [ 2] KB
FEFFRI T K, 2 FECEZ ARG AR, 3K 7 M5 5 35 XU [3], B b 7K SR B 10 1 T
PRI E AL T X A B2

T & AL T AAb - JF V0 A 2, A2 S TTRE T I T, S 2 B B AR AR 3 b
T & 17 52 B KRG PEZR RS ERE ], FPEKELN 490 mm [4], HRKZBFEERZ, o2 5RESZ
R IK T E R A5, MRIRIAEE K S5 R AR I R K AHRCE R E & AR KA R ORGSR, XA 5
B TR DT RN AR AR S RO R T, 2R & T I AR R R A e R TR R R . BRI XTI & T
AT Hh SR 7 3R T AR 2 A A B

5 40 1) K H I & 5 v BRI A K AE & . 2Bk 300 T2 R %i(Global Navigation Satellite System,
GNSS)ZE M & F B, XELFH MM T B R — RO, FESRMK. W HEAE ., R REANS
W) )15, AR MEE T X I i R AR I [6]. InSAR AR T LLSREUKTE Bl Z K Hh F A, A
I, BRE. BRME. ZaFWEELRANZHE/NER S, SegZHTREZ
W TAE 3]0 /N T4 (Small-Baseline Subset, SBAS)F A, i i 1 F 45 i 25 3£ 45 () DInSAR 45 %,
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WEINERATERA S, FI/NEL RG]0 KA RILR . SBAS-InSAR 7EAEUE I P AL/ G2 18 Lk A2
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Y EES TR ANESL NS, W T FRAEAE R IGO0, R &5 A8 5 #% 77 %(Singular Value Decompo-
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b UV 5355 MR N B ESERE, S R/ MxN B J0 R, FO A2 e 2R A 75 54
TR TEAR AL 1 f5e /NG Hi e /N — S F] LA R A
$=VS"U"Ap(x,r) (7)
5, RN I ITER SR ISH, TR S DEM = 25k 2 KN PP TR AR A AL A B
3. MR X Fn i
3.1. MRXEBR

TG AL AL A mEH, MEARA KA #K T RIHREE T, AL 12456 km® [10], T & 046 B
#h 67.56 hm?, o 50.83 hm?® (A K BEpE b1 1], TG TG AR Z , (HZRR B 2200 434 R 5 T P L
X, HZRNZEAMERE, FRd, TR KRG, JIERE10]. Rk Ah, BREREG T ZE T
SEFFIKEZIN 490 mm, 75K EEIE 1160 mm [12], FEHNPEKEF T 6~9 H, 295 2EREKT 78%~80%,
DRI L1 R 7K B A T € 17 FH K ) = K5

KIARIH 7K BEH R S BT IR & i R AE RGBT, 9 T Sk B4R i X R T P O,
TRICIR G TN /KRR IR AR M . AL T SBAS-InSAR J7¥%, FIH 64 5t sentinel-1A F52
BARIUR & T 201~2020 FERIHEEER FIEAS . fEE4T SBAS AREERTXT SAR §A15 1T 8k BY SREUAS SC I 7
X 1 s, R s Ron SAR U ARE R, LGSR R E BTG AR T .
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Figure 1. Overview of the study area

1. R XA E

3.2. BUEKRIR

A K EE K RS R Rk R AR, 2019 45 1 H 3 HE 2021 41 A 28 HIX 64 5 C MBI #LE4.
Sentinel-1A S5 KIZE 6] 43354 5 x 20 m, B [HRFEIE]FE N 12 K, Sentinel-1A SAAZHIFEARSEINTE 1 iR,
KH AWSD30 7= B A4 DEM LLEBRIE RS, HEmFEREEA 5 m, W #F%E N 30 m[13].
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Table 1. Basic parameters of Sentinel-1A IW mode image
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Figure 2. Interferometric network space-time baseline map

E 2. FiMmat = EL%E

4.1. TPaH it ETPEIA

AR SBAS-InSAR HARFKEUM G THLE 2019 4F 1 A Z 2021 4F 1 A KN FEAS, RIS 2
W 3 Fis, MWESFATLLE G TR SAEE — N0 B RO TR X 3, DR THARZ) N 1689 km” JLpEH R
2924 80 mm/year. b4k, TG PUEAAE 2 A TIARECNIVTREIE S, XSy F F Z A MEM & 8(Q1)
AN EE(Q2), BT RIE R 150 mm/year. K 2019 £ 12 H 5 QG IEANSE RS, HHERA R
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Figure 3. Figure of annual average deformation rate of Xingtai City
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Figure 4. Cumulative deformation sequence of Xingtai City from January 2019 to January 2021
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Figure 5. Location and deformation time series of characteristic points in the eastern subsidence area of Xingtai City
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Figure 6. Location and deformation time series of settlement characteristic points in Q1 and Q2 regions
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Figure 7. Average depth of deep groundwater in Julu County and Guangzong County from 2018 to December 2020
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