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Verification of Vertical Displacement Monitoring Results
Derived from SBAS-InSAR in Yunlin Area with GNSS
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ABSTRACT

In this study, the Small BAseline Subset-INterferometric Synthetic Aperture Radar (SBAS-InSAR) was used to
monitor the vertical surface displacement in Yunlin area from 2017 to 2019. The results from SBAS-InSAR were
compared with those from 23 Global Navigation Satellite System (GNSS) observation stations. The satellite
images of SBAS-InSAR used a total of 31 Sentinel-1 satellite images with ascending orbit from 2017/03/28 to
2019/09/26, forming 465 sets of interference image pairs for GMTSAR software process. The research results
show that the average of annual vertical displacement difference between the SBAS-InSAR and the 23 GNSS
observation stations is -2.8 mm/yr, and the standard deviation is 10.3 mm/yr. If only the flat areas are compared,
the difference between the two is between £10 mm/yr, especially in areas with obvious land subsidence in recent
years. Therefore, the SBAS-InSAR in this study showed good observation accuracy. However, the results of
SBAS-InSAR near the mountainous area are relatively poor, and the annual vertical displacement difference in

some areas is more than 20 mm/yr compare to the GNSS observation stations, which is related to the large area of
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vegetation coverage.
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Figure 1 The schematic diagram of the InSAR geometry (Hsieh et al., 2022).
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Figure 2 The terrain of Taiwan. The yellow dots represent the GNSS observation stations. The red

frame represents the SBAS-InSAR coverage area in this study.
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Figure 3 The terrain of Yulin area. The yellow dots represent the GNSS observation stations.
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Table 1 The Sentinel-1 images selected in this study.

&) HE
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2017
11/11 ~ 12/29

01/22 ~ 02/27 ~ 03/23 ~ 04/16 ~ 05/22 ~ 06/15 ~ 07/21 ~ 08/26 ~

2018
09/19 ~ 10/13 ~ 11/18 ~ 12/24
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Table 2 The summery of the GNSS observation stations.

Rl A /?sz L W 1 R B 42(m)
DNAN Ay 120.447992 23.673808 48.68
ERLN =K 120.419556 23.797594 44.75
FRES H* 120.312227 23.791131 3237
GLES T 120.607764 23.612148 420.83
GKFM T 120.617505 23.623662 398.93
GFES 2 120.402486 23.741415 44.92
HLES 2R 120.347771 23.686583 37.00
GUKN T ¥ 120.588781 23.645865 192.34
JHSN &) e L 120.576722 23.615258 275.92
HUWE S £ 120.286628 23.729404 28.63
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TKJS 2R 120.389825 23.687998 40.93
YCES ~ & 120.308892 23.653310 31.69
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Figure 5 The annual vertical displacements derived from SBAS-InSAR. The black dots represent the
GNSS observation stations.
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Figure 8 The imagery of the GKFM (a) and the GLES (b) stations (Red dots) (Source : Google map).
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Figure 9 The imagery of the GUKN (a), the JHSN (b) and the YOKN (c) stations (Red dots)

(Source : Google map).
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Table 3 The comparison of the vertical displacements from GNSS and SBAS-InSAR at the GNSS

observation stations.
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