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Correction of Control Points based on
GNSS Continuously Operating Reference
Station Observations and Inter-seismic
Deformation Model

Fang-Shiis Ning**, Ming-Hung Hsu***

ABSTRACT

Taiwan locates at the junction of the Eurasian Plate and the Philippine Sea Plate
where the earthquake occurs frequently. If the earthquake caused surface changes and
displacements, it would undoubtedly affect the control point announcement value and
accuracy. It will cost a lot of human resources and funds to resurvey to maintain the
accuracy of control points after the earthquake occurring. We used long-term GPS
observation data of the reference station covering the earthquake-affected area to calculate
the speed field and deformation mode to get a correction of control points. Therefore,
the study used GPS observation data of the continuous operation of reference stations
in Taiwan from 2005 to 2015 to calculate the horizontal velocity field and established
the horizontal velocity and deformation model of Taiwan with cubic spline interpolation
method. The horizontal accuracy of reference station solution in Taiwan is 2 mm-3 mm,
the elevation accuracy is 6mm-10mm, the annual average standard deviation of the speed
field is 0.38cm/yr on the N axis, the E axis is 0.52 cm/yr. Then the mean value method
will add to correct the Coseismic Deformation, and cubic spline interpolation deformation
model used to amend coordinates. After correction, the centimetre level accuracy between

prediction coordinate and the valid coordinate will get.
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RURTDAFE R — R T N RYAASEERIE » T E R A - (R InIRE R ey
ERBIZIR I ZAR Y » LAY AAASARAS DR Ky EL i S FEOR AN AR AR » S
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deformation ) MEREE (Postseismic deformation) - A& 1FT7x  ATEEIYRE 8
T » Rt IR IR R AR [ - ARSI TR E R E S E B FIET g R A A/ F
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JE VTSR R 25 8MElET g v A% T A A T SR B E BN AR A - RS R A e 4
7R e

FE R HEAL AR KRS B AL - RS L B BGERER &k 2%+ B
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# o (Pearson et al., 2009; Pearson and Snay, 2013 ) e

HTDPZE#HBE I AIDEFNODE (McCaffery, 2002; McCaffery, 2013 ; SERl
F 2013 5 BREIFEESE » 2019) - EIT/KEEESRHER - W5 H IR E 8

(o)}



FTE ~ SRAUE  FIRIGNSSHEAEES THE IR b R A T R I R S IR Z BT 5E

I CEA e < °c
32" PBO10 ¢ o R . &

234° 236" 238" 240" 242" 244" 246" 248" 250" 252° 254" 256" 258" 260

B4 HTDP3.13%82 3 % &k & A #t7 & B (Pearson and Snay,2013)

e RAAELE AR S & - BEREEMBICIETTH - HTDPER AT g 5678
i (Dislocation theory) ZRANZHEA » FidfEHAGIMME (isotropic) FIFETME
(homogeneous ) HIBEEG - RFEERE T B Horh B 3BT g Fhiy ik BE (patch) >
T — 507 R — B TR SR 1S 2 B g T R (Y8 %% - AEI53%7R (Okada, 1985;
Pearson et al., 2009; Pearson and Snay, 2013; Savage, 1980; Snay, 1999 ; S B AL
- 2014) -

BS 4R T E
B ERVITRESIT (0, 2) FoRETE LA -« aRER » SRR « LRSS
T » BRI AR + DREIRITEAAIYELE (Pearson et al., 2000)



e BT A

TEHTDPHIIR A S ATE RSPV E - [RIKE R R R P A5 2 R AR
JREE B[R R AR/ » HIHF A LU R - (HAESFTRHTDP 3305 » &
A HRFIAR > BB BT HE 200247 11 H 3 HAEFT R R ER 3 42 M7 .9 DenaliftifiE
MIEEIRSEENAY - < [FIEEP R R G IR R HA5ET (Pearson and
Snay, 2013; Snay et al., 2021 ) e

(=) BARZZREGEA

HAH 19904 L F AR T Z NG PSEIIINELS - E i ny B i DE
FECHI RS HAY - - EGEONETEA H A4S Huf1,2001HCOR SERIHIHE -
GSDEMA2 40083 — » —HF = AELEITGPSEFREEN - —ZCEIHIREE Fy6/NEE » S
F5EN0FEIH— K » (e B ARER RS T 18 H A E] 4 P B o118
AR AT DUE 108 kG —BIGPSERANS - Al 6FrR

45
& \"'q_;b -
R
e
40
35 . —
M 100 km
A
2 @continous obs.
ot @ campaign obs.
30
125 130 135 140 145

6 B AGPSH#AsE 5 A
EHFIAE : Hatanaka et al., 2007 °

TESUERR MBI ST - ARSI AR TR - ®RE S AP B Sf
PEMBEB AL & G PSEI I R M SR/ VR S i B oY - Jis R Eae Loy



FTE ~ SRAUE  FIRIGNSSHEAEES THE IR b R A T R I R S IR Z BT 5E

A ERAIGPS AR RS A /KR E Y, - B K riging ATl SRR R HAE R R
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etal., 1999) - A@E7F7R

-9000 -6000 -3000 o 2000 4000
Height above sea level (m) GroLocicAL

........
ssssssss

Linites 1998

7 NVMT &
ZERIKIE : Grant et al., 1999 °



e BT A

H2003FE 2% » fHPAEE &S (Land Information New Zealand, LINZ )
1E SR B SR R RIN V M BE 44 Ry BRI 52 858 (National Deformation Model,
NDM) (Blick et al., 2005) » =22 K2 {5 5 5 S AU e HEAF A s R 1k
FERF PR g R i 2 IAIELINZ A2 AR HIN VML A B S s i A5 Y
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KRN EE  TLDMAYZTEIHTDPAEEL » (Rl Rsk e #5167 B am v e » (H{H
BN ZLDME R BRI RS S P AR R = AiEr i =0+ BNV MAyH R
#EARE » 7REANE9 (Jordan etal., 2007) -
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Wt FIE A B e TAMEARIE » 1201043 H45R S EFFILHEE ~ 20134 10H
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(—) 2010 53 A 4 54 F ALk E
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o AR e A EHE TS B EANR B 1 - RIS RSUEAS R E U T AR i
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WDAN 0.02 021 -0.19 02 0.02 0.18
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FR e
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