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ABSTRACT: Using an accurate plate velocity data set of South Korea, which has been deduced from 5-year GPS measurement at 44 sites,
the crustal movement and deformation of South Korea have been investigated. After comparison with former studies, it is presumed that
the plate motion and deformation of Korea varied in time. A part of ITRF2020 GNSS data set has been analyzed to study the relationship
between South Korea and the Eurasian plate as well as the Amur plate. Due to the shortage of data, particularly in North Korea and Manchuria,
it was not possible to deduce a strong constraint on this relationship.
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Fig. 1. Observed plate velocity of South Korea at 44 stations during 5 years from January 2017 to December 2021.
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Table 1. The locations of 44 GPS stations in this study with their observed velocities and plate model velocities. The difference
between observed and model velocities are shown together. Each two directional components (east and north) are given. Unit
of velocity: [mm/yr].

Station Latitude  Longitude Ve (obs) Vn (obs) Ve (model) Vn (model) dVe dVn

1 BHAO 36.164 128.976 29.27 -17.02 28.969 -17.485 0.301 0.465
2 CHJU 33.514 126.530 28.42 -20.23 30.336 -17.483 -1.916 -2.747
3 CHLW 38.164 127.415 29.06 -16.49 28.496 -17.484 0.564 0.994
4 CHNG 35.533 128.478 28.44 -18.37 29.290 -17.487 -0.850 -0.883
5 CHSG 36.436 129.056 29.46 -16.91 28.852 -17.485 0.608 0.575
6 CHYG 36.459 126.802 28.09 -17.90 29.250 -17.482 -1.160 -0.418
7 CNJU 36.627 127.461 28.88 -16.71 29.069 -17.485 -0.189 0.775
8 DAEJ 36.399 127.375 29.29 -17.08 29.168 -17.485 0.122 0.405
9 DOND 37.902 127.061 27.90 -15.72 28.663 -17.482 -0.763 1.762
10  GOCH 35.668 127.943 26.09 -17.69 29.335 -17.488 -3.245 -0.203
11 GSAN 36.816 127.787 26.43 -19.12 28.939 -17.486 -2.509 -1.634
12 HADG 35.162 127.709 28.21 -14.28 29.559 -17.488 -1.349 3.208
13 HONC 37.709 128.194 28.00 -16.99 28.526 -17.486 -0.526 0.496
14 INJE 38.069 128.171 25.77 -19.62 28.391 -17.485 -2.621 -2.135
15 JAHG 34.675 126.900 28.66 -17.37 29.873 -17.484 -1.213 0.114
16 JEJU 33.288 126.462 29.98 -18.00 30.424 -17.482 -0.444 -0.518
17 JINJ 35.173 128.050 29.70 -16.16 29.496 -17.488 0.204 1.328
18 JUNG 35.623 126.974 28.32 -19.04 29.523 -17.484 -1.203 -1.556
19 JUNJ 35.843 127.135 29.12 -17.65 29.415 -17.485 -0.295 -0.165
20 KANR 37.771 128.868 29.81 -16.88 28.376 -17.484 1.434 0.604
21 KIMC 36.137 128.142 29.84 -21.45 29.127 -17.487 0.712 -3.963
22  KOHG 34.454 127.519 27.92 -18.18 29.844 -17.488 -1.924 -0.692
23 KUNW 36.233 128.574 30.70 -14.93 29.014 -17.487 1.686 2.557
24  MKPO 34.817 126.381 29.83 -18.25 29.913 -17.480 -0.083 -0.770
25 MLYN 35.491 128.744 29.92 -16.97 29.258 -17.487 0.662 0.517
26  MUJU 36.003 127.661 31.59 -16.60 29.263 -17.487 2.328 0.887
27 NAMW 35.423 127.396 28.62 -18.76 29.520 -17.486 -0.900 -1.274
28 PAJU 37.746 126.738 31.78 -18.27 28.782 -17.480 2.998 -0.790
29 PUSN 35.234 129.075 25.65 -16.53 29.294 -17.486 -3.644 0.956
30 SBAO 36.934 128.457 27.57 -15.72 28.772 -17.486 -1.202 1.766
31 SEOS 36.776 126.494 29.46 -17.72 29.189 -17.479 0.271 -0.241
32 SKCH 38.251 128.565 30.26 -17.36 28.247 -17.485 2.013 0.125
33 SKMA 37.494 126.918 29.54 -18.92 28.844 -17.482 0.696 -1.438
34 SNJU 36.379 128.145 29.88 -18.57 29.037 -17.487 0.843 -1.083
35 SONC 34.957 127.486 30.51 -19.17 29.671 -17.487 0.839 -1.683
36  SUWN 37.276 127.054 30.22 -17.32 28.901 -17.483 1.319 0.163
37  TEGN 35.906 128.802 30.83 -16.01 29.095 -17.486 1.735 1.476
38 WNJU 37.337 127.947 27.68 -17.70 28.713 -17.486 -1.033 -0.214
39  WOLS 35.504 129.416 31.14 -14.29 29.135 -17.483 2.005 3.193
40  wuLJ 36.992 129.413 29.99 -15.50 28.576 -17.482 1.414 1.982
41 YANP 37.454 127.506 29.11 -16.12 28.750 -17.485 0.360 1.365
42  YECH 36.651 128.446 30.56 -17.38 28.881 -17.486 1.679 0.106
43  YONK 35.279 126.517 31.13 -21.75 29.727 -17.481 1.403 -4.269
44  YOWL 37.183 128.462 29.83 -16.72 28.677 -17.486 1.153 0.766
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Fig. 2. Difference between the observed velocity and the model velocity of South Korean plate motion.
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Table 2. Array of 83 triangular networks and rate of dilatation, rate of rotation, principal strain rate and axis, and error estimate.
Each units are [nanostrain/yr], [107 »ad/yr ], [nanostrain/yr], [deg], and [10™? /y]. Triangles are specified by three stations at
vertices. Each latitude and longitude are of the centers of triangle.

Triangle Latitude Longitude Dilatation  Rotation Pstrn.1  Azimuthl Pstrn.2  Azimuth2 Error

32-13-20 37910  128.542  21.7570 -0.1162  34.2476 18.820 -12.4906 -71.179 0.0285
32-14-13 38.010  128.310  95.4027 0.7113 15.9202 7.022  -63.7995 -82.978 0.1246
32-14-20 38.031 128.535 114.7787 -0.0344 126.3197 27.724  -11.5410 -62.276 0.0560
14-13-20 37.850 128.411  -27.1539 0.2974  41.9621 169.135  -69.1161  -100.865 0.0588
03-13-14 37.981 127.927  -124.094 -0.0073 -5.6910 138364 -118.403 -131.636 0.0678
03-09-13 37.925 127.557 -0.7085 -0.2475 13.9089 22.677 -14.6174 -67.323 0.0563
09-41-13 37.689  127.587 -5.3105 0.0597  16.2486  134.624 -21.5591 -135.377 0.0392
03-09-41 37.840  127.327  29.3000 -0.1219  36.6688  172.215 -7.3688 -97.786 0.0486
03-41-13 37.776 ~ 127.705  -20.6397 -0.0620 -3.5177 114.547 -17.1220 -155.454 0.0199
09-28-33 37.714  126.906  -77.8543 0.2489  59.6270 81.050 -137.481 -8.950 0.1069
09-33-41 37.617 127.162  45.3866 0.4357  57.1457 78.064  -11.7591 -11.936 0.0443
33-36-41 37.408 127.159  -49.8092 0.3991 -6.1414 15.609 -43.6678 -74.391 0.1318
13-38-20 37.606  128.337  50.1802 0.0264 334171 170.178  16.7631 -99.822 0.1031
20-38-44 37430 128426  28.5746 0.1753  40.4261 179.164  -11.8515 -90.836 0.0441
13-38-44 37410 128201  47.9662 0.1694  44.0703 8.708 3.8959 -81.292 0.0466
13-44-20 37.554  128.508  30.2750 0.0845 349889  170.835 -4.7139 -99.165 0.0269
20-44-40 37.315 128.914 -5.5285 0.0484 6.7904 24.038 -12.3188 -65.962 0.0165
13-41-38 37.500  127.882 6.3658 -0.2775  32.7947 91.235 -26.4289 -178.765 0.0786
41-36-11 37.182 127.449 8.0106 -0.0983  48.5249 78.480 -40.5143 -11.520 0.0408
41-11-38 37.203 127.747 7.0922 -0.3048  31.8298 88.844  -24.7376 -1.156 0.0533
36-11-38 37.143 127.596 -5.9147 -0.2020  29.1046 77.777  -35.0193 -12.223 0.0252
36-31-07 36.893 127.003 -4.2664 -0.0452 13.5411 43.710  -17.8075 -46.290 0.0180
36-31-06 36.837 126.783 -6.7413 -0.1459  15.1338 60.326 -21.8751 -29.674 0.0473
36-06-07 36.787 127.106 9.9171 -0.0277  27.6420 40.587 -17.7249 -49.413 0.0219
31-06-07 36.621 126919  19.5547 -0.1397  39.4191 51.712  -19.8645 -38.288 0.0751
36-07-11 36.906  127.434 -105.880 -0.2084  -14.4261 122.631 -91.4543 -147.369 0.0603
38-11-30 37.029  128.064  28.1180 0.1638  51.7847 42.726  -23.6666 -47.274 0.0293
38-30-44 37.151 128.289  42.0781 -0.3820  94.5002 19.313  -52.4221 -70.687 0.1586
38-11-44 37.112 128.065  69.4827 0.0757  61.1763 24.801 8.3064 -65.199 0.0404
44-11-30 36.978 128.235  -34.1487 -0.1037  60.4787 37.458 -94.6275 -52.542 0.1349
40-44-30 37.036  128.777 -12.2280 -0.3985  48.1371 28.088  -60.3651 -61.912 0.1120
40-30-42 36.859 128772 90.1782 0.4567  92.8251 130.335 -2.6469  -139.665 0.0928
40-42-05 36.693 128.972 3.6756 -0.0190  23.2721 63.836  -19.5965 -26.164 0.0333
40-44-05 36.870 128977  19.1966 0.0372  24.0355 53.105 -4.8388 -36.895 0.0186
30-11-42 36.801 128.230  93.3242 0.6906 709876  129.366  22.3366 -140.634 0.0870
11-34-42 36.616  128.126  72.1264 0.3021  62.0591 2.493 10.0674 -87.507 0.0527
11-07-34 36.607 127.798  -64.6872 0.1603  35.0334  140.237 -99.7206 -129.763 0.0699
07-08-34 36.469  127.660  30.9675 -0.0274 343860  126.433 -3.4185 -143.568 0.1216
07-06-08 36.495 127212 31.7368 0.1817 224784  175.633 9.2583 -94.367 0.1484
08-06-19 36.234  127.104  28.1354 0.0913  26.8970 17.310 1.2384 -72.690 0.0318
08-06-26 36.287 127.279  18.2312 0.2708 247789  156.844 -6.5478  -113.156 0.1179
08-19-26 36.082 127.390  62.5492 0.1802  61.0519 3.438 1.4973 -86.562 0.0409

06-19-26 36.102 127.199  56.8496 0.0513  56.1494 16.551 0.7002 -73.449 0.0386
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Table 2. continued.

Triangle Latitude Longitude Dilatation  Rotation Pstrn.1  Azimuthl Pstrn.2  Azimuth2 Error
34-08-26 36.261 127.727 -15.0106 0.1128  29.8659 148.066 -44.8764 -121.934 0.0379
34-08-21 36.305 127.887 117.8234 -0.1138  107.7064 93.898 10.1170  -176.102 0.1230
34-26-21 36.173 127.983  69.1456 -0.7723  137.6371 112.198 -68.4915 -157.802 0.1711
08-26-21 36.180 127.726  -80.3677 -0.1513  38.3879 143.702  -118.756  -126.299 0.0678
42-34-23 36.421 128.388 -8.5525 03727  47.4382 28.252  -55.9907 -61.748 0.0602
34-21-23 36.250 128.287 129.8736 0.6697 147.5609 59.945  -17.6873 -30.055 0.1231
42-23-05 36.440 128.692  -78.7023 -0.0535  -18.8030 163.927 -59.8994 -106.074 0.0477
23-01-05 36.278 128.869  -17.7953 -0.3629  22.2533 107.630  -40.0486 -162.371 0.1177
40-05-39 36.311 129.295  24.6764 0.3066  45.7955 27.107 -21.1191 -62.893 0.0525
05-37-39 35949  129.091 -28.9155 0.1511 -8.0114  175.993  -20.9041 -94.007 0.0358
23-37-01 36.101 128.784  -47.0945 -0.1624  23.3486  122.179 -70.4430 -147.821 0.0887
21-37-23 36.092 128.506  129.5324 0.6359 150.7750 59.905 -21.2426 -30.095 0.0989
21-10-04 35.780  128.188 5.603107 -0.4305  67.0963 4486 -61.4932 -85.514 0.0414
21-10-37 35.904 128.296  -46.4931 -0.0411 64.4347 20.170  -110.928 -69.830 0.0354
21-04-37 35.859 128.474  28.1371 0.2533  80.9099 36.370 -52.7728 -53.630 0.0345
10-04-37 35.703 128.408 111.5987 -0.0976  68.5128 42797  43.0858 -47.204 0.0715
26-10-21 35.936 127916  -110.038 -0.9969  -38.0987 88.683  -71.9389 -1.317 0.0499
26-19-27 35.757  127.398  71.8606 -0.1155  59.6277 36.928 12.2329 -53.072 0.0411
26-27-10 35.698 127.667  -62.6725 -0.4046  46.0727 72.438  -108.745 -17.562 0.0376
26-19-10 35.838 127.580  34.7427 -0.7003  98.3831 51.396  -63.6404 -38.604 0.0742
19-27-10 35.645 127.492  -15.7754 0.0768  27.1213 90.745  -42.8967 -179.255 0.0422
19-18-27 35.630 127.168  60.8741 0.0307  58.8044 53.638 2.0696 -36.362 0.1099
18-43-27 35.442 126.962 19.0549 0.3854  39.8355 98.172 -20.7806  -171.829 0.0752
43-24-15 34924  126.599 -80.6695 -0.1793 -9.8888 13.892  -70.7808 -76.108 0.0492
27-43-15 35.126 126.937  -75.1003 0.1226 -3.2809 41.633  -71.8194 -48.367 0.0149
27-15-35 35.019  127.261 56.2071 -0.0515  67.8777  155.166 -11.6707 -114.834 0.0330
27-43-35 35220  127.133 -8.2097 0.3605 13.4207 91.503 -21.6304 -178.497 0.0342
43-15-35 34.971 126.967  -51.4465 -0.2075 19.2326 16.454  -70.6791 -73.546 0.0258
35-15-22 34.696  127.302 -9.6362 -0.3632 14.6848 21.892 -24.3210 -68.108 0.0298
27-35-12 35.181 127.531  -21.1227 1.2116  82.0190 61.206 -103.142 -28.794 0.0805
10-27-12 35418 127.683  -123.365 0.4491  -26.3246 22352 -97.0408 -67.648 0.0442
10-12-17 35.335 127.901 14.5653 -0.0319  79.9907 154377 -65.4254 -115.623 0.0802
10-17-04 35.458 128.157 0.0186 0.1651 51.7211 154.126  -51.7025 -115.874 0.0381
04-17-25 35399 128.424 -44.9741 0.5678  50.7920  173.464 -95.7661 -96.536 0.2616
04-25-37 35.644  128.675  80.1396 0.2272  86.6260 27.879 -6.4865 -62.121 0.1314
04-29-25 35.420 128.766  173.1132 -1.0073  259.4514 40.090 -86.3382 -49.910 0.8337
04-17-29 35.313 128.534  -98.0229 -0.0744  -39.3251 25.140 -58.6978 -64.860 0.0471
25-29-39 35410 129.078  48.2835 -0.6294  130.8211 46.570  -82.5376 -43.430 0.0766
37-25-39 35.634 128.987  37.5656 0.1155  51.2721 42.392  -13.7065 -47.608 0.0442
37-29-39 35.548 129.098  109.4360 -0.2509 136.1062 33.680 -26.6700 -56.320 0.0439
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Fig. 3. Principal axes of the strain rates for each triangular areas.
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Fig. 4. Representation of the calculated rotation rate with contours.
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Fig. 5. ITRF2020 GNSS plate velocity for East Asia. The plate boundary is drawn after Bird (2003).
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Table 3. Eleven ITRF2020 stations in the East Asia selected for
this study. Their locations and velocities. Unit of velocity:

[m/yr].
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Table 4a. Comparison of observed velocity and model velocity
of ITRF2020 stations. Each Chi-square value is given. One-
plate model. Unit of velocity: [cm/yr].

Station  Latitude Longitude Ve Vn

YAKT 62.0310 129.6803  0.0188 -0.0125
IRKT 522190 104.3162  0.0252 -0.0068
BADG  51.7697 102.2350  0.0265 -0.0068
BIFS 39.6086 115.8925  0.0303 -0.0115
BINM 40.2453  116.2241  0.0298 -0.0117
KHAJ 48.5215 135.0462  0.0220 -0.0136
CHAN  43.7907 125.4442  0.0258 -0.0119
DAEJ] 36.3744 1273661  0.0268 -0.0128
SUWN  37.2755 127.0542  0.0267 -0.0127
GAMG 355901 127.9197  0.0302 -0.0111
ULAB 47.8651 107.0523  0.0283 -0.0087

pub/itrf/itrf2020/ITRF2020 GNSS.SSC.txt). ofg] 1&-e
ITRF2020 GNSS A& = ZAX= 100~150°, Y= 10~70°2]
ool Y= 271 WS £EARE Birde) WAA}
7 ek A8 514 ol L Aol 5).

0] BEE o] GPS &EA R A A HTHS Le
oem( 7189 Aut o geu X AAdes 7
A LEE F3lAL), A AeE A= We ool
ITRF 74 A28 25 2y}, fhes m3helo] faA)
ohatz} ol 2 e) ool gt Al FelH o
sl o we Aes) Basixe, 19 BAR AN
117]9]) B HRe Sk ek F2e) uey A
3 GPS ARo] 5L BIP5EIRL). o5 117] A4
o129} e FL T T 30| Lehfgict

o] 1179] 71450] SLat 2 glo] ek 7Hgeks 7
o, ool o deTe) 9ix\9 wo| LTl rheat 7
o] @oizic}.

(91%=: 65.125, 7= 243.333, 0w =0.29463°/ M yr)

4.2. ITRF XH20 O3t H2EDY DK T

ITRF2020 GNSS #}&o] o)alo] Gapi|ofaa} o e
T T8 glo] Shhe] SUT Toz HFHe 490 of
S Bejsl] ne AP 9o Huae vusty
o gt obREge] A ShHEA| oS th Belshs A4S
= shAa gl

<

Station Ve vn ve vn et
(obs) (obs)  (model) (model) ¢
YAKT  1.88 -1.25 1.936  -1.234 0.3357
IRKT 2.52 -0.68 2.677 -0.855 5.5432
BADG  2.65 -0.68 2714  -0.815 2.2455
BIJFS 3.03 -1.15 2.858 -1.055 3.8533
BINM 2098 -1.17 2.841 -1.060 3.1503
KHAJ  2.20 -1.36 2.341  -1.287 2.5287
CHAN  2.58 -1.19 2.633  -1.187 0.2839
DAEJ  2.68 -1.28 2.788 -1.210 1.6419
SUWN  2.67 -1.27 2772  -1.207 1.4380
GAMG  3.02 -1.11 2.797 -1.217  6.0967
ULAB 2.83 -0.87 2.767  -0.906 0.5279

4.2.1. DUNZWOR JHEG= B

groll Aot 2ol 11749] 7)o BF SUT A2 o]
otk AAste] odelulE S Fa the, molA ol
A zo} PES wmsid gz SaE. 1)
AN 0 =1 mm/yr 2 51T BEHwe} ANEE
BYLE o] Fo] & A5LE o3 oA BRE Fohw
cheat 2.

(04— V)?
2 _ 2 _ obs cal
==Y

mode/1 o

=27.645

o] B 9] 2}-§ % (degree of freedom)= 100]9 (d.f. =
(2-1) x (11-1) = 10), 3T p-3t & & P(x* > 27.645) =
0.206% =24 2t} oh2-2] F= 117 Z 713 9] =& w0t
Be&e gl FhoAlE 7| S OITHE 4a; £=9] D9l
[cm/year], o =1 mm/yr).

4.2.2. g 5 )0 1O K= BL

117§¢] 7]1d = YAKT, IRKT, BADG, BJFS, BINM2]
57 7170] & = 9Jofl 122 KHAJ, CHAN, DAEJ, SUWN,
GAMG, ULAB] 67} 7] o] & Th2 2 9l 9= Ao2
B Ae, 7% el 0 YR AEEE theT 2
o] ol

(Y= 67.434, 3= 243.333, 0 =0.30342°/Myr)
($1=: 64.968, H=: 244.977, ©=0.29417°/ Myr)

E3t o] e B 919 715 wELEst @
W&o ole] YFEE A2 Ar,,,, = 1888 m/vr 3t



= 1.560 mm/yr oW, 7|\X ¢ =1 mm/yr 2 PH
14.2562} 2 = 12.1752 dojAch

A Z)I‘.ll'l.s.

FrIAES 242« =

—- -

(0,4 = 0,0)°
2= M =14.256,
model2a o
‘ (Vs = o)’
=Yy, — M =12175

model2b o

Wb T 2 = 22+ 1 = 26.4310] Eof, 7to| ATk
AA= 37N A He R B A Roh ok Aok O™
o] 2| {7t 19hE Faste] d.f. = 9] HE =, 3]
I p-% = FE P(x>26431) = 0.174%2 23] gt
] 2t} YAKT, IRKT, BADG, BJFS, BINMS] 57} 714
3} KHAJ, CHAN, DAEJ, SUWN, GAMG, ULAB2] 67§
7150 22F 2719 7 flof tkar B Aol 117] A|J
RE7L5YE 3 Ao & ol Aokl 7MY s 94} H
wate] o BgetR= S| grh(F oA olof Higt F
HAEES 27F2 n2jsk=d], ol= ogbol Adatglo] 5A1g
2 oJu]E Ad). H7]o)| 4 9] T F9L2 Bird2] BAFES
22X 22} frepAlotiat opF =] &3t thaolle
T B RS A 4 71HY dEE5ee Hdsge 9
7holAIF 71943k 27 UERH QATH R 4b).

4.2.3. SIS LA 22lot0 374l o=z
Fdok= 82

& Ao F wiA #e) BS71H 671E thA| U] DAEJ,
SUWN, GAMGE Z35h= T 532 02 7Py =9,
WEEES} RPU&E 0 Zpolo] Pk 22 Ay, =
1.888 mm/yr, 1.033 mm/yr, 12|31 1.128 mm/yr 2 2F
7k Zr2she, 7hol Al g gk 1 = 18.9342 of7t vf ZAagich
SHH 2dlo] A== v 1 HhE o] Faste] 4./ = 89
g, s p-3t = P(x* > 18.934) =1.52%C. &2 Z7}3tE &,
R A 199 mdo] HSAtR o & fddct & 4
Aot TEF WA B T FEL2 $A =
o5 Qleh 37 me g Y Rde Bl wEo ©
dE=1 Z4EErt AFstA] @2, ol 53] =Y
WE713E0] F/dsk= WA o] FaL DAEJ, SUWN, GAMG
Al 7138%ke z3tsto] AlitE = e d=HE 7t a9 v|ee
Zo]7] giZolch(=o] 7| &0l S 7ML 25 =71 A

WA Wh2A] doi ).

($1=: 67.434, %= 243.333, ©=0.30342°/Myr)
($1=: 60.593, Hx: 251.294, ©=0.29749°/ Myr)
(1= 48.398, H=: 135.576, w =1.16860°/ M yr)
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Table 4b. Comparison of observed velocity and model velocity
of ITRF2020 stations. Each Chi-square value is given. Two-
plate model. Unit of velocity: [cm/y7].

Station Ve vn Ve vn %
(obs)  (obs) (model) (model) ¢
YAKT 188 -1.25 1.924 -1.184  0.6275
IRKT 252 -0.68 2.685 -0.848  5.5448
BADG 2.65 -0.68 2.723 -0.812  2.2813
BJFS 3.03 -1.15 2.906 -1.028  3.0329
BINM 298  -1.17 2.887 -1.032  2.7693
KHAJ 220 -1.36 2.321 -1.300 1.8251
CHAN 258 -1.19 2.616 -1.204  0.1452
DAEJ 268 -1.28 2.771 -1.226 1.1083
SUWN 267 -1.27 2.755 -1.223  0.9417
GAMG 3.02 -1.11 2.780 -1.233  7.2428
ULAB 2.83 -0.87 2.753 -0.927 009116

Table 4¢. Comparison of observed velocity and model velocity
of ITRF2020 stations. Each Chi-square value is given. Three-
plate model. Unit of velocity: [cm/y7].

Station Ve Vn Ve vn X
(obs) (obs)  (model) (model) !
YAKT 1.88 -1.25 1.924  -1.184 0.6275
IRKT 2.52 -0.68 2.685 -0.848  5.5448
BADG  2.65 -0.68 2.723 -0.812 2.2813
BJFS 3.03 -1.15 2906  -1.028 3.0329
BINM 298 -1.17 2.887  -1.032 2.7693
KHAJ  2.20 -1.36 2.303 -1.352  1.0682
CHAN  2.58 -1.19 2.576  -1.222 0.1073
ULAB  2.83 -0.87 2.733 -0.881 0.9574
DAEJ 2.68 -1.28 2.800  -1.232  1.6598
SUWN  2.67 -1.27 2.605 -1.278  0.4298
GAMG  3.02 -1.11 2.965 -1.149  0.4556

sk 2 2o ol A RS L 247 Theat At

(V= V)’
=Y & e 14956,
model3a Oz
(D — 0,))
2 obs cal o
$= s el — 9133,
model3b 02
(D — out)”
X = Z STk Tal? 5545
model 3¢ Ol

T = YAl FHoz FES=
S GG B E:
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4.2.4. B 43 SHEN 2

Bdzte] o) Hlsje] gk} ofp2ume] Lo
SebAotgit obR2e TREE F97) o ehA]
3t F H|2EE 314 =9 (Stein and Gordon, 1984), A1}
)

2 2
X1~ 2% 8 27.645—26.431 8
F= x =2 TP 2 =().12248
P 3 26.431 3
P(F<0.12248,3,8) = 0.0558

wHEkA] oF Holl A A A AsHEe] Hatghel
g do] wjste] £ A= FEI F7F o 2A3AA
T F HAES w2 F o fo s 7445 Bde] By
o gE|#fotal B of fth(F 7j9) Bo = He 79
A9 FHol Al EEe vt Aol e FEC] 94.4%).

5. SE0tHRS JIZ A=t HIw X EE

5.1. SE0 XIZHHO| J|E DE0| QU HE{O| Hlw!

SepAlobgtat ol Egte] et 71Ee] Fa AXTA
WoE BE A ue ot 2k WA A4 159 ol
o B Fa A TH BeER 4570 o5t G2
obge] @ Ueuell the Eo} THE Sa). Foll= A A
T2 mYe opA|uk B 71 Hel 4 GPS Aze] oot
of fepAloust obpEEe vzt 2 A e B
22 A= Jin 59 BeE 27k T8l n ofren
of Tk Slot e 5T Hae) o defuE e chewt Pk
(3£ 5b). 3 Sa-bo] HEHZL tha-9 TS wWEtH(Jin et
al., 2007; Drewes, 2010; Argus et al., 2011; Altamimi et
al.,2012; Kreemer et al., 2014).

3 B AT 4904 ITRE 220 oJste] Sl Bl
HLFOR W 99| @ AeiuE Tt 2TH4.L1)

($1=: 65.125, & 243.333, ©=0.29463°/Myr)

qE)1 F ALY BOE thro] TR W), 2 W 29
o e Tt 2rhe2.2).

(1= 67.434, 7 =: 243.333, 0 =0.30342°/ M yr)
(1= 64.968, H=: 244.977, 0 =0.29417°/ M yr)

o= z+e ¢ ®ot u|Wale] Bw, ITRF2020 GNSS
Swaprol gt 0 U Wtk 71ze) mee of Bt
= Hos] XA gom, AR febilobn Hrk
obREgol o 77he-S & 4+ ik B ITRF2020 A=

0x
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0
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Table Sa. Euler pole and angular velocity of Eurasian plate in
four global plate models and one regional model. Unit of angular
velocity: [°/ Myr].

Model Latitude Longitude ﬁ;ig}?}f
GSRM2 55.38 264.59 0.271
ITRF2008 54.23 261.17 0.257
MORVELS56 48.85 253.50 0.223
APKIM2008 55.46 261.18 0.257
Jin 2007 57.00 259.35 0.257

Table 5b. Euler pole and angular velocity of Amur plate in four
global plate models and one regional model. Unit of angular ve-
locity: [°/Myr].

Model Latitude Longitude é:ligf;
GSRM2 61.64 258.71 0.287
ITRF2008 62.26 246.74 0.287
MORVELS56 63.17 237.18 0.297
APKIM2008 61.04 249.66 0.276
Jin 2007 62.47 244.72 0.291

Table 6. Plate velocity calculated for Korea assuming its ex-
istence on Eurasia or Amur plate of each plate model described
in Table 5(a-b). For comparison the Korea plate velocity of this
study is listed together. Arrow numbers 1-5 and 6-10 refer to
the each plate model in Table 5(a-b) sequentially. Unit of veloc-
ity: [mm/yr].

Model plate Ve Vn

Korea 29.184 -17.495
1  GSRM2 (Eurasia) 27.429 -11.628
2 ITRF2008 (Eurasia) 25.536 -12.057
3  MORVELS56 (Eurasia) 20.747 -13.179
4 APKIM2008 (Eurasia) 25.617 -11.693
5 Jin 2007 (Eurasia) 25.485 -11.570
6 GSRM2 (Amur) 28.571 -11.382
7 ITRF2008 (Amur) 27.090 -12.945
8 MORVENS56 (Amur) 26.759 -14.023
9 APKIM2008 (Amur) 26.352 -12.562
10 Jin 2007 (Amur) 27.208 -13.284

o2 fehilou} ol age] i 9 HhE x|l g
zrldon BeREe Ts] ork4.). Tk
7} §2tAloto] 31Tt sl Aok ofEawo
S3L9ITHL ZPgehe S 0] BeESES Hoh age
24 UehYQITHE 6; 19 6). vl $iske] hikeel @
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Fig. 6. Calculated plate velocity vector at Dagjeon assuming
Korea belongs to Eurasian plate or Amurian plate. Four global
model and one regional model used. Model velocity vector of
Korea determined from observation data (this study) is shown
together.

A B2FS A HEATH(ERIE s RS - o
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5.2. SHMEQF SEO0H XM 22X JIE ¢

ke 7] g9l et 7120 AFEel Fa
Y-8 ol7]o 2703kt Heki ef al. (1999)L 90¥ <]
GPS A= 0] oA A ol o] $ oS A
stom, o] 52 oM =S febAlobiat Estar gk
=71 ol 23] £3l= ASRE KOt Hamdy ef al
(2004)2 et A9 67 GPS IR H 9 A z=
HE St AFert U o flof ok Bgkor,
TS Hamdy et al. (2005)2 2000-20034 7]7+9] 3=
o] GPS A== RE fHE 7oz A4 #s3 o
el 21ch. Jin and Park (2006b)-2 2003\ 74| 3o 7|7k
F2be] THihzo] GPS VSRR 9 7R R BHke
L opamoly gERu] Sok4 greti 22X
E3} Jin et al. (2007) A& Z=23} SHEE o] W2 GPS
Azo] SJAsto] ol 2 5L Tk FHolel BFEL
5 AIE) Hésigtirt - kst obf o] A4
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2o T glon FHote] ole] A WEo| SHUL §
ZpAloltake 27 2lo] 843 et ZEA UL 2
=9 A A 55 BASHTE Kim et al. (2018) 7t
BHE 7} gebAlolet S ofRE ] Ytk 7|45 hen,
Ansari and Bae (2020)+= 3HlE+= oL 20}o] &5H= A
o2 Wk} Li er al. (2020) EEolx] ol thate] GPS
IR L TR AR vko R oppaRee)
AAE ZAIAE, oFFEEY T IREEEEo] A2 ¢
ool itk 4841, o] F £ FAAE HFE IS
Hkrh

olzfat 71 & Q7S] AHET GPS B AZuLEAR
FEEE 25 =4 A9 FUT WHFEE)S UE
WA, Zhz o] ZFolgEo] it o]of w2t 7 A & &
T2 o] Rl gt a4 Auprt A2 Zpolzdo]
wom AWA-S B7) o]Hth A Kreemer ef al. (2014)
o] ARt FEOFA|H o] TR FS Uehd J-olA &
St B3R 7R R 2= sjglo] oA, o] RS B3t &
o] =7} FoIA 7] W o] FRI=GITE SA &2 A+
o] A ITRF2020 GNSS A= = A= 100~150°, Y= 10~
70°0] o]l Q= B2 2 11749] hEA B2A Y
SEARE BHSIGAT, T2AE o B2t Fatilo}
o] 0] that Weko] of el e,

2 Aol ofxl T A\Ze e L zlTe) 7
99} UL ES 012 7| 2] AZ} ] wah
The E o} ZTHE 7). B £9] KASI 2022(a-b)y= ZEA] 2]
AR WA (Park, 2007, 2017)0] ARE AHEAN s
AL ZFE°]9, Ansari and Bae (2020)= 7| 7HS Yo &
252 sl TR ke Azte] $19le] B
29 = o QeuEsl 39 A 4w 2AHEY
B} sl B o 2 9ltk ol Ba] edelTe] Ax
@ slHztEEoN e Tejeih T 9 2N E B
AA R @2o] He7h wlom, 123t Al HA k=
o] HAo| A|FIERE T vlwste] AFs] 7| wizol
T} 2000-2006'3 &} AF=o] &J7t L d=S(& AT Al F
)Y HEe= 9F 170~178°0]L, 2007d % ©]$2] A&

Table 7. Euler pole and angular velocity of South Korea determined by different studies. Unit of angular velocity: [°/Myr].

Model Latitude Longitude Ang. vel. Stations Obs. period
1 Jinetal. (2007) 64.64 177.68 0.446 45 2000-2005
2 Park (2007) 65.50 176.91 0.398 46 2000-2006
3 KASI2022(a) 64.54 168.73 0.432 23 2000-2006
4 KASI2022(b) 70.84 220.03 0.331 47 2001-2017
5 Ansari and Bae(a) 67.30 215.86 0.312 50 2000-2010
6 Ansari and Bae(b) 70.80 182.97 0.327 50 2011-2018
7 this study 64.08 218.14 0.360 44 2017-2011
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Fig. 7. Calculated plate velocity vector at Daejeon based on dif-
ferent Korea plate models.
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