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Subsidence prediction of high-fill areas based on InSAR monitoring
data and the PSO-SVR model
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(1. Chongging Smart City Institute, Chongqing Jiaotong University, Chongqing 400074, China;
2. Changjiang Chongqing Waterway Bureau, Chongqing 401147, China;
3. Chongqing Vocational Institute of Engineering, Chongging 402260, China)

Abstract: Based on SBAS-InSAR technology and machine learning knowledge, the monitoring and prediction of surface
settlement in high-fill areas have important guiding significance for construction, maintenance, and operation of engineering
projects. This study takes the Chongqing Donggang Container Terminal as the research object, and utilizes 31 scenes of
Sentinel-1A data from 2018 to 2019. The surface subsidence data of the area is obtained by SBAS-InSAR technology, and the
internal and external accuracy is evaluated. The topography characteristics of the prone areas of surface subsidence were
analyzed through an information quantity model to select prediction points. Grey Relational Analysis (GRA) was used to

calculate the grey correlation degree between dynamic influencing factors and subsidence. Principal component analysis was
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used to extract principal components from influencing factors, and training and testing sets were constructed. PSO-SVR

prediction model was used to predict the testing set data. To verify the reliability and superiority of the model in subsidence

prediction in high-fill areas, the ARIMA model was used as a comparative model, and the prediction results of the PSO-SVR

model and the ARIMA model were compared with the testing set. The results show that the prediction accuracy of the PSO-

SVR model is better than that of the ARIMA model, and it has better practicality in predicting surface subsidence in high-fill

areas.

Keywords: high fill area; particle swarm optimization algorithm; support vector Machine regression; deformation prediction
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Fig. 1 Flowchart of surface subsidence prediction
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Table 1 Surface deformation results of monitoring sites
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Table 2 Information quantity calculation results of static
influencing factors

ST A 7 SR N T4 2% R
151~187 0.82

187~231 0.07

R /m 231~263 0.64
263~292 -1.28

292~333 -5.62

0~5 -0.32

5~10 0.00

ERE/(°) 10~15 0.08
15~20 0.37

>20 0.20

T -1.78

B 873 0.36

Rtk -0.02

R -0.80

W) IR -0.47

FE Y -0.16

[iiEap7a 0.42

[ifp"}3 -0.21

[liffa ;3 0.23

0~16.9 0.05

16.9~33.6 -0.22

TR 33.6~50.5 -0.14
50.5~67.4 -0.19

67.4~81.5 0.31

0~2.9 0.01

2.9~58 -0.01

UnafiiE 5.8~9 —0.11
9~13.6 0.24

13.6~26.8 -0.23

0~30 —0.78

e s 30~60 -0.19
i ZZ P X /m 60-90 013
>90 0.28

0~500 -0.08

500~1 000 0.68

KR ZEPIX /m 1 000~1 500 -0.74
1 500~2 000 0.48

>2 000 —2.68

0~7 —0.48

7~13 0.00

HIEALIRE/m 13~19 0.13
19~29 0.25

29~48 0.26

0~100 0.56

100~200 -1.07

N B G X /m 200~300 -1.13
300~400 -0.64

>400 -1.89

F AT VE B EE o B S RT 90% X1l 43k VIl 2k
£, J5 109 %043 A 4E, LU 4E 55 1 (e Al 35 0 AR
TR 25 i IV B BB, 5 PSO-SVR U AE 5T R %0 (C) I
¥ RS B () 1) 000 3 & [0,100] 110,17, K5 =



134 - Hh T B S B R oA AR 524

®5 ARIMA #HEIWFNLER
Table 5 Prediction results of the ARIMA model
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