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Abstract

Assessing ground stability is critical to the construction of underground transportation infrastructure.
Surface displacement is a key indicator of ground stability, and can be measured using interferometric
synthetic aperture radar (InSAR). This study measured time-series surface displacement using per-
manent scatterer INSAR applied to Sentinel-1 SAR images acquired from January 2017 to June 2023
for the area around a deep underground expressway under construction to connect Mandeok-dong and
Centum City in Busan, South Korea. Regions of seasonal subsidence and uplift were identified, as
a OPEN ACCESS were regions with severe subsidence after summer 2022. To evaluate stability of the ground in the
construction area, the mean displacement velocity, final surface displacement, cumulative surface
*Corresponding author: Woo-Seok Kim displacement, and difference between minimum and maximum surface displacement were analyzed.

E-mail: kws@kict.re.kr Considering the time-series surface displacement characteristics of the study area, the difference

. between minimum and maximum surface displacement since June 2022 was found to be the most
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and maximum surface displacement of 40~60 mm.
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Fig. 1. (a) Location of study area (©Google earth). The red polygon represents the coverage of Sentinel-1 SAR imaging.
(b) Enlargement of the area in the white box in (a). The red line indicates the route of the deep underground expressway
in Busan, South Korea. (c) Geological map of the study area. Solid and dotted black lines represent faults and probable
faults, respectively. The red line indicates the route of the deep underground expressway. Rivers are shown as blue.
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Table 1. Sentinel-1 SAR data used in this study

Date range Acquisition Orbit Polarization Acquisition Number of
(dd/mm/yyyy-dd/mm/yyyy) mode direction format SAR images
Sentinel-1A 1 012017-04/062023  IMHeHerometric (o ding vV Single look 172
SAR wide swath complex
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Fig. 2. Baseline plot of interferograms used in PSINSAR.
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