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Abstract

Accordingv to the Korea Tectonic Map, the Korean Peninsula can be divided into
seven tectonic units and each of them shows a peculiar deformation pattern. In
order to estimate an amount of crustal deformation in the Korean peninsula, we
obtained the velocity vector fields of South Korea by dealing with the data set of
the years 2001 and 2002, measured from the permanent GPS stations across the
country. To obtain a relatively precise coordinate of each station, we used GAMIT
that is a comprehensive GPS analysis package developed at MIT., Then, a Kalman
filter called GLOBK is used to combine the results from GAMIT and to estimate the
relative velocity vector for the crustal deformations. The crustal movement of South
Korea is turned out to be about lmm per year westward and about 0.6mm per year
southward. In case of Suwon and Seosan(Gyeonggi Massif), the movement occurs
slightly to the north-east direction. The movement of a relative velocity field in the
tectonic unit is unidirectional, yet the magnitude of the velocity is very small.
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Fig.1. a) Korea tectonic map[14], b) Permanent GPS Station for deformation
analysis
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Table 1. Permanent GPS Stations for crustal deformation analysis

Location GPS Station ID Agency for Management
Suwon SUWN NGI (IGS)
Daejon DAEJ KAO (IGS)
Taebaek TABK NGI
Gangneung KANR NGI
Daegu ~ TEGN NGl
Jinju JINJ NGI
Jeonju JUNIJ NGI
Seoul SOUL NGI
Gwangju KWNJ NGI
Seosan SEOS o NGI
Jeju CHJU NGI

Massachu- setts Institute of Technology)® MITo| A 74¢3 GPS A5 B4 2213
o2 A, AT, @3 HFY B4 wiEs, BARNSE, ARRS, A4, g7 2 ¢ 22
59 AREEL 7FA 2 Quasi-Observationg E39 GPS #&49 HYUNYXNE FH3 s
Zgadoelrh o]AL 7+ HEo HA ASE HF3 FH3G BEHA HALHANE FAE
A HH, o] =8¢ X9 AMA GPS MEHA AL T3 U 7I1dAHE AAT
o AARTE AAsA "ok, GLOBK(Global Kalman filter VLBI and GPS Analysis)&=
VLBL SLR % GAMIT 59| 7 A4eq 249 239 #F g nldsxoz d4se =
T & wAede B3 FREL AFstn, Y e Y(Kalman filtering) & 53
o AU A€ thdzte AAAEE AA A A AT AN BHLS I AE 4
HAAE £ AAE GE HAEZEEE FHIT.

dutd oz 443d GPS AaAy zzaye 7ldAd dste) WEEe d(lppm)d
A AR el Ad0.1ppm) Axe AAUEE A Jon, GAMITY A9 i ¢
(0.0025ppm) ¢} FRUEE 7FA L U7l W&ol nAstA GAste A2 HMAE FAH3 e
7V gwre Aoz 4 A o[2].
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Fig.2. Comparison of deformations between permanent GPS station
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Fig.3. Crustal defoamation velocity vector fields
in South Korea
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Table 2. Variations of deformation velocity vector fields due to the classification
of Korea tectonic map.

. East & North . East & North
Tectonic . . Tectonic . )
. Station|[Velocity . Station |[Velocity
Units Units
(mm/yr) ; (mm/yr)
E |0.00 ‘ E | 0.00
SUWN DAEJ
N |0.00 N {0.00
Gyeonggi E |-1.69 .34 E | 4.43 .13
VEORSEL | souL TABK
Massif N |-1.04 .46 N | 2.60 .93
E 0.85 .48 | gch E| 0.3¢4 9.33
SE0S ECEOn 1 JuNg
N 0.76 H.58 | Belt N |-0.35 B.51
E |0.00 E| 0.33 .44
JINJ KWNJ
Gyeongsan N |0.00 N | -0.19 ®.91
g
: E |-1.25 .55 E |-1.79 4.13
Basin TEGN KANR
N 0.26 .62 N |-0.69 .29
E 0.79 $.59
Volcano CHJU
N |-0.88 .86
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