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Fig.3 Mean displacement velocities derived by InSAR between 2016 and 2018
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3.2 MERWIE

ARUE InSAR et 45 SR iy HERfPE 22 T 26 4
2017 49 H—2018 4% 9 H 17K HEWLIMAE X} Sentinel —
LA 508l Fr A o () B A8 R A TR BE SRk . 7K %K
AL E A 1 FFR AL F Track 142 Fl Track 69 5244

0 o X
E 20 >><(,,2(§°‘
) 7

Eﬁ\ -40 ,//

% -80 -

LS 7 y=0.92x-1.65

-100 hext R=0.97

-100 -80 -60 -40 -20 0
InSARZE H/mm

(a) Track 142

L P DR o 7 o 0 X X 2 B 1R
e RS R AT Sk . AR R, UK E
A, 100 m 2 PBAR g G X, 45 22 vh X A BT A
PSP 28 (B AL Ay 12 7K T %5 7 FY) InSAR 25 2R
BHFZE RN 6 Figk 2 fim

0 %%

E 20 &;&
ey -40 ,,’X
1 X
= -60 2
ﬁ 80 %
R L7 y=1.12¢3.52

-100 x” R=098

-100 -80 -60 -40 -20 0
InSAR%E H/mm

(b) Track 69

6 InSAR ZR5KANELERBEERIE
Fig.6 Comparison between the InSAR measurements and levelling data

*2 InSAR FiGEEEESKENELE R
Tab.2 Comparison of the mean subsidence rate

between the Sentinel — 1A PS and leveling data

Sentinel - BUriRiRE/ MKIRE/ B/MRE/ R
1A (mm+a™') (mm-a”') (mm-a”!)

Track 142 5.5 11.6 0.2 0.97

Track 69 7.2 13.5 1.0 0.98

Horp Track 142 Frigit o8 X NI [0 JE AR 45 R
IR B 25 SRAR L, IR 22 T KBl 1.6 mm/a, fie/)y
HR0.2 mm/a, ¥ T HiRZE N 5.5 mm/a, X} 2 26
Bl AT AE RN 7341, R 3£ 0. 97, Track 69 Frfgfit

R X NI [ AR S5 SR 5K 45 R AR L IR ZE B K
{H R 13.5 mm/a, F/ME N 1.0 mm/a, TR 2N
7.2 mm/a,R 15 0.98, FGUELS R RH] InSAR W5 I 45
IR 5K 5 25 FAE R B | N B R A W) &
F2H InSAR &5 51 nl S

Fyit— I IE AN [ SAR 24445 Sy R T
XFHHAT T2 Bk, BT Track 142 5218 5 H
il 2 BUAR Z [AIER B A & X, 4 HoA 2 Bskds ir
PRI LG R I3 50 T Track 142 Frig g RtAT 10
Xto ZERANE 7 B~ , i Track 142 5 Track 69 prf5



55 4 9 LU

Sentinel — 1A BV JE X 2016—2018 4FHl i P[4 InSAR Wil 61 -

TEARLE R Z 18] i A K3k 0. 96, Hi Track 142 15
Track 40 P3R4 R Z I HIAHSCIE N 0.97 . 28

AR %/ (mmea)

Track 697t

-150 -125 -100 -75 -50 -25 0
Track 14227234 /(mm-a™)

(a) Track 69 5 Track 142

SAR HARSIGIUES: LA 1A E Bt 2 1 In-
SAR Bdla 2 Ay al FE1E o

Track 40JE4%i# % /(mm-a™')

-150 -125 -100 -75 -50 -25 0
Track 14278345 /(mm-a)

(b) Track 40 5 Track 142

BEl7 ZH SAR ZEHEERRZ NBIEER
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Monitoring of land subsidence in Beijing — Tianjin — Hebei plain during
2016—2018 based on InSAR and Sentinel —1A data

SHI Min'*** | GONG Huili'***, CHEN Beibei'***, GAO Mingliang'****, ZHANG Shunkang'*"**

(1. Key Laboratory of Mechanism, Prevention and Mitigation of Land Subsidence, Capital Normal University, Beijing 100048, China;
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Laboratory of Urban Environmental Process and Digital Modeling, Capital Normal University, Beijing 100048 , China;
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Abstract: The land subsidence in the Beijing — Tianjin — Hebei (BTH) region has developed the most rapidly and
affects the largest area in China and it has become an unnegligible geological problem in the coordinated
development of the BTH region. In this study, the multi — track Sentinel — 1A data from January 2016 to October
2018 that cover the whole BTH plain was processed using the multi — temporal InSAR ( MT — InSAR)) technique.
After the verification using leveling data and the cross — validation using the data from adjacent tracks, the land
subsidence in the BTH region during 2016—2018 were obtained by integrating multi — track SAR data results. The
InSAR monitoring results show that the maximum subsidence rate in the BTH region reached 164 mm/a and the
land subsidence was widely and unevenly distributed in space in the study area during the monitoring period.
According to the analysis of the spatial — temporal change characteristics of the land subsidence in the BTH region,
the land subsidence showed an increasing trend in the Tangshan — Qinhuangdao area but stably developed in the
remaining areas in the BTH region during 2016—2018. This paper demonstrates that the reliability of the InSAR
technique in the monitoring of land subsidence in large regions. The results of this study will provide an important
basis for the prevention and mitigation of regional subsidence and will provide a scientific guarantee for the
construction of the BTH urban agglomeration.

Keywords: land subsidence; Beijing — Tianjin — Hebei plain; InSAR; Sentinel — 1A
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