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Surface deformation monitoring and analysis of Southwest University
of Science and Technology based on time series InNSAR

LU Wei', YANG Bin'*’, YANG Kun'
(1. School of Environment and Resource, Southwest University of Science and Technology, Mianyang, Sichuan 621010,
China; 2. Mianyang S & T City Division, National Remote Sensing Center of China, Mianyang, Sichuan 621010, China;
3. Tianfu Institute of Research and Innovation, Southwest University of Science and Technology,

Chengdu, Sichuan 610299, China)

Abstract: Taking Qingyi campus of Southwest University of Science and Technology as the study area, the surface deformation
rate and time sequence variables of the study area from June 2017 to November 2020 were obtained by using SBAS-InSAR and
PS-InSAR on 52 scene ascending Sentinel-1A radar images. Combined with coherence coefficient, deformation rate, variance
and standard deviation, the results of two Time Series InSAR are tested and compared, and the mechanism and evolution
process of surface deformation in the study area are discussed from two aspects of natural and human factors. The results show
that there are many significant settlements in the study area, and the maximum vertical settlement rate can reaches 15 mm/a.
The surface deformation is related to the factors such as student apartment buildings and road expansion. The surface settlement

area is closely related to heavy rainfall, lithology and topography, and the stratigraphic boundary is not significantly related to
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the surface deformation. In general, the two monitoring results are generally consistent, and the monitoring results of SBAS-

InSAR are more robust than PS-InSAR.

Keywords: time series InNSAR; campus expansion; surface deformation; rainfall; lithology
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Fig.1 Geographical location and satellite images of the study area
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Fig.2 Spatiotemporal baselines of PS-InSAR and SBAS-InSAR


http://data.cma.cn/
http://data.cma.cn/

- 64 - Hh [ M KCE 5 B iR A 4R

%24

qEL(D) 5 A 2O

p=t
(o

s p—— B A s IR IR - 2208
o——F P ERYHR IR bR 2
TET AL B b, T30 B P SR R SR BT A
A 22RO o 2
it = Puop + Ditat + Daum + Daer + P
K o TWAHLL;
Pop——HIIEAN 5
Pra——WEBRARARLL;
Pam—— R TAANL
Pae—— L AIE S AL ;
Proo— AL

QY

2

B} ¥ InSAR A 3 b T AL B 1E B0 40 F AR DEM 4L
PRI BIMGERAR . HOZ ARG 1T 2555 T, A 2K
15 43 1 3% 25 Ik A AH 57 B 43, B2 O B 22 (5 B .
SBAS-InSAR Al PS-InSAR ¥ X Jjl| £ T*, SBAS-InSAR J&
4 SAR G 25 (B L R/ N s TASF 4. lad
I/ IR I A TR () b R TE AR B[] J 3 3], Pl
2 51H 43 fft 1 (Singular value decomposition, SVD) ¥ £
A FARTR G SR AR, DT A5 381 5 2 W ) I 2 PN 1) b 3R 08
AFEF P F1 1, PS-InSAR 2 F1 2 55 [F]— X A9 £ 5
SAR SR, 38 1k 53 A7 BT A AR R R BE R LA L, R
P RS PR, AN &) 52 I 18] SR AH R0 23 18] 6 AH T 52 e 1Y
FORAE R AHUS AR . DL PS S AE R4 Ar B ARt AT
B TR RS PS s AR ARAE B, DTS 1 A W
XS5l 11 1l R AR B[] ) U0, 5 A B A i R DL I 3.

f SAR%HE ;

B Ak
'd ! N\
PS-InSAR + | SBAS-InSAR
TG R A
A AL
l 24T ab e
24T Aab e
| USRI 5 F
% AR AL X S B
l SBAS At
PSS Al
jilBiE Mo A
. | ), l J
HFIBAR G R

3 7 InSAR RARBERREZE
Fig.3 Flow chart of two InSAR

3 MRBTHNERTTE

3.1 HFREER S

FFHSBAS-InSAR FIPS-InSAR %§2017-06-07—2020-
11-06 1A [i] 4k B 14 78 55 AF 5% X A9 FHH)L Sentinel-1A 5214
Bl R AT AL B, A5 B 0F 5T X B AR FRAE N A 4. B
InSAR BRIA N B i M 4k J5 ] (Line of sight, LOS) I JE 48

i, R LOS [ JE AL AR B LA AR B0 A 52 A AT R R
ey 7 0 P, LME TR 200 0. B U AR M
TN T 0] Ry s TR (R R TR, IE(E AR R AL
o7 1) A TR (RIMERIATH) o 5] 4 0, AF5EIX K
i) R M DX B S 00 SR T, e R B DL R T A i R
i5 15 mm/a. AEPIRP I SE S5 R 23 XS i I A



2023 4 &

B, % FETET InSAR AP R RHE Kb FIE 28 Wi 5 41 - 65 -

Fofpdr— 2, EEIR AR XA T 58 X PY AL T5 MR
J5 o H4F X I B R BT P InSAR 9 W I 45 SR A7 ] b 22
i, I X A RO B, 7EE] 4(a) P X A FITIX
Ik B AR, (&1 4(0) I i 2k A5 8, o 2t A
2 A 00 ) B A 7 XA A TR S TR I i A

X ol ,4.
B AR
-15 4 (mm-a™')

MR, i PS-InSAR i = AE Sy 7 A I A 1) i AH T 1
M E TR . BRI AR 23 (R 40 A6 &, PS-
InSAR AR A8 455 F#4E ] 5, SBAS-InSAR il 45 5
HEEMETEGT . Ry E—EFIRT R R B S5 , AR IR R
ARG E T B (] 5) 317145397 .

©—15.47 ~-2.96
—2.96 ~—1.39
-1.39~-0.36

*—0.36 ~ 0.66
©0.66 ~ 5.57

50
%"

(a) SBAS-InSARJEASSS HL

(b) PS-InSARJEASSE HE

4 2017 £ 2020 FARRMREEFBZEE
Fig. 4 Vertical surface deformation rate of the study area from 2017 to 2020
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Fig. 5 Statistical histograms of deformation results of two InSAR
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Fig. 9 Evolution characteristics of surface deformation on the campus of SWUST
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