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Detection of Ground Surface Deformation from
Temporarily Coherent Point SAR Interferometry: A Case
Study in Chianan Plain

Chiang-Sheng Chi[1] Yu-Shen Hsiao[1]* Wei-Chia Hung[2]
ABSTRACT

This study is aimed at monitoring the land subsidence velocity by Interferometric
synthetic aperture radar (INSAR) technique over parts of Chianan Plain. Chianan Plain
area suffered from serious land subsidence due to heavy groundwater withdrawal.
Thus how to effective monitor land subsidence becomes a major issue in Taiwan.
Temporarily Coherent Point INSAR (TCPINnSAR) is one of INSAR methods and it can
be used to obtain large-area ground displacement information with high accuracy. In
this study, we adopt TCPINSAR with 16 ALOS PALSAR images from 2007 to 2011
to derive land deformation over parts of Chianan Plain area. The results from
TCPInSAR are validated by those from leveling data. This research shows that the
density of TCPs derived from TCPInSAR is about 171.54 pixel/km2. The vertical
displacements resulted from TCPINnSAR vyields a root-mean-square (RMS) error of 0.8
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cm/year by comparing those from leveling data. We conclude that the TCPINSAR
can be effectively used for monitoring large-scale land subsidence with high accuracy.

Key word : Land Subsidence, TCPINSAR, Chianan Plain
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Table 1. The numbers and dates of ALOS images
used in this study.
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Table 2. Information of baselines and images.
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Fig2 The terrain of Taiwan. The red rectangle means the study area.
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Fig4 Baseline-time plots relevant to the ALOS images.
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Fig5 The locations of leveling points and subsidence rates in the study area. The values with dark red
contain larger subsidence rates.
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Fig6 The locations of TCPs in the study area.
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Fig 7 The ground surface deformation derived from TCPInSAR data.

2096



TR~ AT~ SRR
JE FHIRF S BRIRG 25 22 TR RO R © DU R PR Rl

TCPInSAR$z K # & sk} £ 48
(cm/year)

@ 1t02 (11) @ -1to 0 (33)
@O0to1 (101) @ -2to-1 (21)

o —— AR

8 TCPINSAR E/K AR {8 K o il » 2GRy 72 (BN Lem/year 2 BL7 > A0S By Ky 1emiyear
Z AL

Fig 8 The differences between TCPInSAR-derived and leveling-derived subsidence rates. The blue
points differences are less than 1 cm/year. The red points differences are between 1 ~ 2 cm/year.
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Fig 9 The statistics of differences between SAR-derived and leveling-derived subsidence rates. 80% of
the differences are within 1 cm/year.
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Fig 10 The selected leveling data for 4 different time series. They are located in Dong Shin, Bu Dai, Yi
Jhu and Bei Men.
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Fig11 Time series of leveling-derived and TCPINSAR-derived subsidence rates. They are compared
with groundwater level changes (Dong Shin).
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Fig12 Time series of leveling-derived and TCPInSAR-derived subsidence rates. They are compared
with groundwater level changes (Bu Dai).
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Fig13 Time series of leveling-derived and TCPInSAR-derived subsidence rates. They are compared
with groundwater level changes (Yi Jhu).
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Fig1l4 Time series of leveling-derived and TCPInSAR-derived subsidence rates. They are compared
with groundwater level changes (Bei Men).
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