E R HHAE T HS KT I

Monitoring surface subsidence of Yunlin using radar

interferometry
By oAipiy
hERBRIER
G

PERRL LA ES



E R HHAE T HS KT I

Monitoring surface subsidence of Yunlin using radar

interferometry
P i o4 ipEE Student: Yu-Fang Lu
1 Hak$ 44 Advisor: Cheinway Hwang

C Chung-Pai Chang
ARG . |
2 Aa RE i
U EERE R
A'Thesis

Submitted to Department of Civil Engineering
College of Engineering
National Chiao Tung University
In Partial Fulfillment of the Requirements
for the Degree of Master
in
Civil Engineering
July 2007
Hsinchu, Taiwan, Republic of China

PERRL LA ES



MUE T T R K TR
S hdkE: F4a %70
ZRACEIRE g S X o

i &

FEK SR RS T ORAZI I E R R TR D AR E B Y 2 R
FrE THaR R L - o A 2 4R N2 AR T B4R R PR femE KR L T
ohEE 7T o om B2 FRBRTARINREE TR BREY BT
ZFERFHEEFIXZ > AP TEFI T FEGFRP TS E R T
BRI Y 22 2RI E P ABR L > H BRI LV EFE PN B PG F3 A
DRMHAEABRETH ATHEARY EI AL BPRRE o H DT HT R E D

By - 22 0 (1)F @2 Z s Fildi(DINSAR) (2)-% A 4z &+48 (Persistent
Scatterers)* W H s H P X ASeE B F AP I A B ZFY o I § &
LA AT T @A s 2D R ORI AR A A A ST e
GECEIE R F AR E Vgl Sl b FUER Y S RIS R RS
A RTETREF PG g ko R ERPI TR A%RE 4 < R Hr ()7
HAA T HPEITE R FEHARY 0 LA T IV H AN RT BT - (2)

It

SRR ¢ B E MR E S B R T 0N

)

< f@ 7emlyr> K2k g ipiip ke o



Monitoring surface subsidence of Yunlin
using radar interferometry

Student : Yu-Fang Lu Advisor : Cheinway Hwang

Chung-Pai Chang

Abstract

In Taiwan, land subsidence due to groundwater withdrawal becomes increasingly
serious in recent years. Yunlin County is one of the regions with large subsidence.
The subsidence rate here has reached a maximum of 7 cm/yr around Tuku and
Yuanchang, where the Taiwan High-Speed Rail.(THSR) passes through. Subsidence
may endanger the THSR operation. In this study; the subsidence region in Yunlin was
observed using the DINSAR techniques. Recently, remote sensing technique for
geodesy has been significantly improved,; it is able to sample observations at a high
spatial resolution and a high precision. In this study, Differential Interferometry
Synthetic Aperture Radar (DINSAR) and the Persistent Scatterer (PS) INSAR were
used to observe subsidences in Yunlin. DInSAR gives a two-dimensional surface
deformation, but the resolution and precision from DINSAR are degraded by factors
such as spatial and temporal de-correlations, and atmospheric effect. PS INSAR
overcomes some of the problems in DINSAR and delivers deformations at selected
scatterers. The deformations from PS INSAR are compared with deformations from
precision leveling. Two conclusions are drawn from this study: (1) The DInSAR
result shows that surface subsidence of Yunlin tilts towards the west to the coasts (2)
PS InSAR vyields a maximum subsidence rate of about 7 cm/yr in Tuku of Yunlin,

which is close to the rate from precision leveling .
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