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G A8 [==2| 2w | 2wsN | 2avlan oLt oeisN | etz | off [ HHS
1 ust GANH Trimble NetR9 5229K50869 2012.12.24 Trimble GNSS Choke 5222354509 TRM59800.00 SCIS 2012.12.24 5.63

2 HA= GOJE Leica GR10 1700165 2012.03.09 Leica GNSS Choke Ring - LEIAR25.R3 LEIT 2012.03.09 4.80.109
3 Pakss GOCH Trimble NetR9 5816R50366 2018.07.20 Trimble GNSS Choke 5511356091 TRM59800.00 SCIS 2018.07.20 5.63

4 z2F GYJU Trimble NetR9 5816R50285 - HX-CGX601A 14780066 HXCCGX601A - 5.63

5 | Exels GYOl Trimble Alloy 5750R40038 - Trimble GNSS Choke 5445355062 TRM59800.00 SCIS - 5.63

6 e GOSG Trimble NetR9 5419R48440 2015.01.08 Trimble GNSS Choke 727293 TRM59800.00 SCIS 2015.01.08 5.63

7 IF KWNJ Trimble NetR9 5302K41531 2013.07.03 Trimble GNSS Choke 0220114581 TRM59800.00 SCIS 2018.01.26 5.63

8 Pl GSAN Trimble NetR9 5816R50352 2018.07.17 Trimble GNSS Choke 5508356077 TRM59800.00 SCIS 2018.07.17 5.63

9 =4t KUSN Leica GR10 1700139 2012.03.09 Leica GNSS Choke Ring - LEIAR25.R3 LEIT 2012.03.09 4.80.109
10 =2 KUNW Trimble NetR9 5816R50316 2018.07.18 Trimble GNSS Choke 5732337005 TRM59800.00 SCIS 2018.07.18 5.63
1 ZH KIMC Trimble NetR9 5816R50351 2018.07.19 Trimble GNSS Choke 5732337002 TRM59800.00 SCIS 2018.07.19 5.63
12 | syt | GHDG Trimble Alloy 5940R40020 - Trimble GNSS Choke 5912337049 TRM59800.00 SCIS - 5.63
13 el NAMW Leica GR50 1871004 - Leica GNSS Choke Ring 727118 LEIAR25.R4 LEIT - 4.80.109
14 =0 NSAN Trimble NetR9 5816R50321 2018.07.12 Trimble GNSS Choke 5511356094 TRM59800.00 SCIS 2018.07.12 5.63
15 =5 DANJ Trimble NetR9 5428R49089 2015.01.07 Trimble GNSS Choke 5443355051 TRM59800.00 SCIS 2015.01.07 5.63
16 chs TEGN Trimble NetR9 5302K41496 2013.07.02 Trimble GNSS Choke 0220114576 TRM59800.00 SCIS 2018.01.20 5.63
17 SEH DOND Trimble NetR9 5736R50879 2018.01.29 Trimble GNSS Choke 5614361575 TRM59800.00 SCIS 2018.01.29 5.63
18 =l DONH Trimble NetR9 5302K41636 2013.12.20 Trimble GNSS Choke 5320354679 TRM59800.00 SCIS 2013.12.20 5.63
19 2x MUJU Leica GR50 1871004 - Leica GNSS Choke Ring 727032 LEIAR25.R4 LEIT - 4.80.109
20 | UM MYSO Trimble Alloy 5937R40262 - Trimble GNSS Choke 5906337002 TRM59800.00 SCIS - 5.63
21 =e BOEN Trimble Alloy 5923R40142 - Trimble GNSS Choke 4938353462 TRM59800.00 SCIS - 5.63
22 =25t BONH Trimble NetR9 5251K41049 2013.12.20 Trimble GNSS Choke 5319354672 TRM59800.00 SCIS 2013.12.20 5.63
23 P PUSN Trimble NetR9 5816R50357 2018.07.26 Trimble GNSS Choke 5816337005 TRM59800.00 SCIS 2018.07.26 5.63
24 | HAREOH PSJA Trimble Alloy 5750R40035 - Trimble GNSS Choke 5912337037 TRM59800.00 SCIS - 5.63
25 MF SNJU Trimble NetR9 5302K41526 2013.07.02 Trimble GNSS Choke - TRM59800.00 SCIS 2018.01.19 5.63
26 | AMzE SMAN Leica GR25 1831524 2016.03.03 Leica GNSS Choke Ring 726344 LEIAR25.R4 LEIT 2016.03.03 4.80.109
27 A4t SEOS Trimble NetR9 5251K40992 2013.07.03 Trimble GNSS Choke 0220170416 TRM59800.00 SCIS 2018.01.24 5.63
28 | Moz YEOJ Trimble Alloy 5947R40157 - Trimble GNSS Choke 5850337002 TRM59800.00 SCIS - 5.63
29 M SouL Trimble NetR9 5251K40863 2017.07.11 Trimble GNSS Choke 0220227556 TRM59800.00 SCIS 2017.07.11 5.63
30 at SSAN Trimble NetR9 5816R50310 2018.08.21 Trimble GNSS Choke 5511356098 TRM59800.80 SCIS 2018.08.21 5.63
31 MZ SEIN Trimble NetR9 5049K72207 2012.02.15 Trimble GNSS Choke 5109354039 TRM59800.00 SCIS 2012.02.15 5.63
32 | SUWN Trimble NetR9 5302K41501 2018.07.25 Trimble GNSS Choke 0220170420 TRM59800.00 SCIS 2018.02.05 5.63
33 =H SONC | Leica Leica GR50 1871002 - Leica GNSS Choke Ring 727083 LEIAR25.R4 LEIT - 4.80.109
34 ohd ANSG NetR5 4747K11327 2009.02.17 Trimble Zephyr Geodetic 2 30568168 TRM55971.00NONE | 2009.02.17 48.01
35 oFek YYAN Leica GR50 1870995 - Leica GNSS Choke Ring 4938353473 LEIAR25.R4 LEIT - 4.80.109
36 el YANP Trimble NetR9 5736R50873 2018.01.11 Trimble GNSS Choke 5624351640 TRM59800.00 SCIS 2018.01.11 5.63
37 I YONK | Leica Leica GR50 1871006 - Leica GNSS Choke Ring 8395161 LEIAR25.R4 LEIT - 4.80.109
38 g YODK Leica GR10 1700170 2012.03.09 Leica GNSS Choke Ring 10301024 LEIAR25.R3 LEIT 2018.09.20 4.80.109
39 | g2 | YDKG Trimble Alloy 5750R40040 - Trimble GNSS Choke 5912337033 TRM59800.00 SCIS - 5.63
40 ge YOWL Trimble NetR9 5736R50872 2018.01.17 Trimble GNSS Choke 5624351638 TRM59800.00 SCIS 2018.01.17 5.63
4 A YCMP Trimble Alloy 5837R40075 - Trimble GNSS Choke 5912337046 TRM59800.00 SCIS - 5.63
42 | gNYD YCIG Trimble Alloy 5940R40021 - Trimble GNSS Choke 5850337008 TRM59800.00 SCIS - 5.63
43 | Mz | YCHG Trimble Alloy 5750R40028 - Trimble GNSS Choke 5912337039 TRM59800.00 SCIS - 5.63
44 oA YECH Leica Leica GR50 1871005 - Leica GNSS Choke Ring 727126 LEIAR25.R4 LEIT - 4.80.109
45 S4t WOLS Trimble NetR9 5816R50317 2018.07.27 Trimble GNSSChoke 5628351655 TRM59800.00 SCIS 2018.07.27 5.63
46 | SLHE | WSSN Trimble Alloy 5940R40039 - Trimble GNSS Choke 5916337054 TRM59800.00 SCIS - 5.63
47 | SiE7 WSJG Trimble Alloy 5937R40284 - Trimble GNSS Choke 5941338783 TRM59800.00 SCIS - 5.63
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48 2% WULJ Trimble NetR9 5302K41493 2013.07.01 Trimble GNSS Choke 0220185525 TRM59800.00 SCIS 2018.01.22 5.63
49 Hx WNJU Trimble NetR9 5302K41495 2013.06.14 Trimble GNSS Choke 0220170417 TRM59800.00 SCIS 2013.06.14 5.63
50 oA ICHN Leica GR50 1871003 - Leica GNSS Choke Ring 7327125 LEIAR25.R4 LEIT - 4.80.109
51 QI INJE Trimble NetR9 5302K41495 2018.01.16 Trimble GNSS Choke 5614361574 TRM59800.00 SCIS 2018.01.16 5.63
52 ks | INCH Trimble NetR9 5737R51053 2017.12.28 Trimble GNSS Choke 5614361579 TRM59800.00 SCIS 2017.12.28 5.63
53 P JAHG Trimble NetR9 5816R50308 2018.08.20 Trimble GNSS Choke 5510356087 TRM59800.00 SCIS 2018.08.20 5.63
54 pSES JUNJ Trimble NetR9 5302K41623 2013.07.03 Trimble GNSS Choke 0220114579 TRM59800.00 SCIS 2018.01.25 5.63
55 M JSUN Leica GR50 1871014 - Leica GNSS Choke Ring 727124 LEIAR25.R4 LEIT - 4.80.109
56 psi=) JUNG Leica GR50 31180288 - Leica GNSS Choke Ring 727120 LEIAR25.R3 LEIT - 4.80.109
57 HF CHJU Trimble NetR9 5302K41520 2013.06.26 Trimble Zephyr Geodetic 2 0220139609 TRM55971.00 NONE 2013.06.26 5.63
58 D [Es) JECH Leica GR50 1871015 - Leica GNSS Choke Ring 727121 LEIAR25.R4 LEIT - 4.80.109
59 = JIND Leica GR10 1700157 2012.06.06 Leica GNSS Choke Ring 1700134 LEIAR25.R3 LEIT 2012.06.06 4.80.109
60 PNES JINJ Trimble NetR9 5250K40389 2013.07.02 Trimble GNSS Choke 0220114579 TRM59800.00 SCIS 2018.01.25 5.63
61 g CHNG Leica GR50 1871118 - Leica GNSS Choke Ring 727027 LEIAR25.R3 LEIT - 4.80.109
62 &2 CHWN Trimble Alloy 5937R40276 - Trimble GNSS Choke - TRM59800.00 SCIS - 5.63
63 Het CHEN Leica GR50 18781017 - Leica GNSS Choke Ring 727123 LEIAR25.R3 LEIT - 4.80.109
64 e CHUL Trimble NetR9 5332K45096 2014.12.24 Trimble GNSS Choke 5338354863 TRM59800.00 SCIS 2014.12.24 5.63
65 | HAMH) CHLW Trimble NetR9 5742R51302 2018.01.15 Trimble GNSS Choke 5624351634 TRM59800.00 SCIS 2018.01.15 5.63
66 s CHSG Trimble NetR9 5816R50316 2018.07.18 Trimble GNSS Choke 5732337001 TRM59800.00 SCIS 2018.07.18 5.63
67 He CHYG Trimble NetR9 5816R50365 2018.07.13 Trimble GNSS Choke 5511356095 TRM59800.00 SCIS 2018.07.13 5.63
68 ESES CNJU Trimble NetR9 5250K40757 2013.07.04 Trimble GNSS Choke 0220227870 TRM59800.00 SCIS 2018.01.23 5.63
69 EfeH TABK Trimble NetR9 5251K41051 2013.07.01 Trimble GNSS Choke 4938353467 TRM59800.00 SCIS 2018.01.19 5.63
70 JiES PAJU Trimble NetR9 5736R50871 2018.01.10 Trimble GNSS Choke 5614361582 TRM59800.00 SCIS 2018.01.10 5.63
71 i PCHN Leica GR50 1871011 - Leica GNSS Choke Ring 727119 LEIAR25.R4 LEIT - 4.80.109
72 =3 POHN Trimble NetR9 5826R50242 - HX-CGX601A C17100000314 HXCCGX601A - 5.63
73 st HADG Trimble Alloy 5923R40287 - Trimble GNSS Choke 5912337040 TRM59800.00 SCIS - 5.63
74 =H HONC Trimble NetR9 5742R51253 2018.01.11 Trimble GNSS Choke 5614361580 TRM59800.00 SCIS 2018.01.11 5.63
75 ok HCHN Trimble NetR9 5332K45159 2015.04.24 Trimble GNSS Choke 5338354866 TRM59800.00 SCIS 2015.04.24 5.63
76 RS YANJ Leica GR50 1871335 - Leica GNSS Choke Ring 727294 LEIAR20.R4 LEIM - 4.80.109
77 oy OoJBU Leica GR50 1871347 - Leica GNSS Choke Ring 727296 LEIAR20.R4 LEIM - 4.80.109
78 e NAMY Leica GR50 1871344 - Leica GNSS Choke Ring 727295 LEIAR20.R4 LEIM - 4.80.109
79 Llot SIAN Leica GR50 1871343 - Leica GNSS Choke Ring 727289 LEIAR20.R4 LEIM - 4.80.109
80 = NAMH Leica GR50 1871349 - Leica GNSS Choke Ring 727290 LEIAR20.R4 LEIM - 4.80.109
81 ot MUAN Leica GR50 1871355 - Leica GNSS Choke Ring 727291 LEIAR20.R4 LEIM - 4.80.109
82 A JANS Leica GR50 1871119 - Leica GNSS Choke Ring 765733 LEIAR20.R4 LEIM - 4.80.109
83 s GOHG Leica GR50 1871342 - Leica GNSS Choke Ring 727293 LEIAR20.R4 LEIM - 4.80.109
84 | mIFEA PJMS Leica GR50 1871451 - Leica GNSS Choke Ring 24097005 LEIAR20.R4 LEIM - 4.80.109
85 =M POCN Leica GR50 1871461 - Leica GNSS Choke Ring 24079021 LEIAR20.R4 LEIM - 4.80.109
86 SHAARLY HCSN Leica GR50 1871652 - Leica GNSS Choke Ring 2427201 LEIAR20.R4 LEIM - 4.80.109
87 =2y BSNG Leica GR50 1871645 - Leica GNSS Choke Ring 24272020 LEIAR20.R4 LEIM - 4.80.109
88 (SRS SUNJ Leica GR50 1871642 - Leica GNSS Choke Ring 24272009 LEIAR20.R4 LEIM - 4.80.109
89 et WNDO Leica GR50 1871647 - Leica GNSS Choke Ring 24272012 LEIAR20.R4 LEIM - 4.80.109
90 X} IMJA Leica GR50 1871644 - Leica GNSS Choke Ring 24272010 LEIAR20.R4 LEIM - 4.80.109
91 FHU= CCsB Leica GR50q 1871444 - Leica GNSS Choke Ring 24097006 LEIAR20.R4 LEIM - 4.80.109
92 Z2E7E GNGJ Leica GR50 1871794 - Leica GNSS Choke Ring - LEIAR20.R4 LEIM - 4.80.109
93 e DAMY Leica GR50 1871801 - Leica GNSS Choke Ring - LEIAR20.R4 LEIM - 4.80.109
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DI o x7|=F TAIMTH'24.102 93744 7|F)

2 ag ITRF2000 A= Az 5LV i} HHEZIEE o | okt
H 3H X y z (E-2-%) | (=-2-%) (m) X(m) Y(m) 2 =4
37-43- 126-23- -
GANH -2997010.17 4066495.724 3880879.371 e Ere 43501 | 569,027.792 146,239.621 e
GOJE -3273540.834 4102034.341 3612576.536 34-43- 128-35- 6172 |  236,306.681 162,525.114 s2 | 0032
- - - 18.4329 27.1292 . 306. 525. s -
GOCH -3189851.522 4091157.875 3698444.786 35-40- 127-56- 217203 |  341,606.304 285,410.625 s2 | 041
: : : 04.4439 35.9918 . 608. 410, B :
GYJU -3263936.683 4025010.589 3706337.019 35-45- 129-02- 2251530 |  350,910.884 203,533.849 =
: : : 19.6199 20.6643 : 910. 533. =
GYOl | -3284756.4753 | 40148152731 | 3698922.2149 35-40- 129-17- 1543114 |  341867.504 226,129.626 s=
: : : 24.97637 19.02157 : 867. 129, s
GOSG | -3243049.245 4105277.431 3636138.673 34-58- 128-18- 50925 |  265168.658 136,786.260 s=
- - - 50.3894 27.7379 - 168. 786. s
KWNJ -3134404.514 4173081.822 3654100.973 35-10- 126-54- 71626 | 286,887.932 191,823.502 sw
: : - 421514 36.8524 / 1887 823. B
GSAN -3132489.273 4040303.988 3801190123 36-48- 127-47- 183171 |  468,900.598 270,202.350 s2 | 0034
: : : 58.1955 12.4436 : I eV T :
36-00- 126-45- =
KUSN -3091588.735 4138398.911 3728711.679 A ey 49.082 | 378,678.065 178,501.993 e
KUNW 3211712129 4026954.298 374922333 36-14- 128-34- 17497 |  404,035.850 161,725.246 s2 | 0019
- - - 00.5257 27.2629 - 1035 725. s -
KIMC -3185109.947 4055952.033 3740570.81 36-08- 128-08- 94.652 |  393,631.184 122,799.388 s2 | 0051
: : : 14.6338 32.2520 : 631, 799, S5 i
GHDG | -32797147493 | 4052266.5286 | 3662441.4251 35-16- 128-59- 50.0011 297,109.411 198,643.126 =
: : : 13.94052 | 06.31363 : 109 643. =
NAMW | -3160210.859 4133956.339 3676318.03 35-25- 127-23- 179.845 314,101.631 235,078.949 s2 | 0015
: : : 22.9670 46.2256 : e 1978 T :
NSAN -3109435.426 4109573.240 3745644.258 36-11- 127-06- 747250 |  399,595.097 210,102,524 zu
- - - 38.9906 44.3608 : /595. 102, B
DANJ -3060974.71 4088259.964 3807870.632 36-53- 126-49- 31682 | 477,088.686 184,226.880 sw
: : : 327112 22.9665 : 088 1226. B
35-54- 128-48-
TEGN -3241051.567 4030771731 3719838.489 e e 106.377 |  367,666.720 182,123.545 s=
DOND | -3036946.725 4021287.691 3896957.504 37-54- 127-03- 140.471 |  589,130.009 205,342.036 s2 | 0088
: : : 07.3892 38.6642 : A 5L T :
37-30- 129-07-
DONH -3196656.7 3930091.958 3862221.719 730 [ 69.941 | 545286.643 210,981.727 s=
MUJU -3156360.179 4089577.257 3728622131 36-00- 127-39- 230.189 378,611.666 259,611.876 s2 | 0106
- - . 11.8365 402285 : 611, 611, B :
MYSO | -3258418.4437 | 4050372.4635 | 3683366.4442 35-30- 128-48- 626933 | 322782132 183,284.877 =
: : - 06.45900 | 56.75577 : 782, 1284, =
BOEN -3141804.936 4060585.55 3772023.107 36-29- 127-43- 212.238 |  432,483.716 265,435.721 =2 | 0028
: : : 18.1261 48.9608 : 17O (Bt =T :
BONH -3206138.602 3971351.412 3812642.309 36-56- 128-54- 354.955 |  482,802.816 192,385.663 s=
- - - 38.4378 52,2702 - 802, 1385 s
PUSN -3287592.189 4049012.093 3659187.985 35-14- 129-04- 158.645 293,051.119 206,812.952 s2 | 0045
: . : 021752 29.4416 : 051 812. S5 i
PSJA | -32938457503 | 4031647.3651 | 3672604.8707 35-22- 129-14- 148.6019 |  309,524.805 222,600.595 =
: : : 5587748 | 55.44963 : 524. 600. =
36-22- 128-08-
SNJU -3175473.09 4043362.917 3762213.597 Py 12808 111586 |  420,457.656 123,232.991 =5
SMAN | -3085334.023 4165340.22 3703961.367 35-43- 126-31- 30526 |  348219.623 157,292,616 zu 0.05
: : : 48.9891 40.5802 : (b 1694 =T :
SEOS -3042060.396 4111978.748 3797578.731 36-46- 126-29- 52277 |  464,319.157 154,846.486 sw
- - : 35.0728 39.1297 : 319, 1846. B
YEOJ | -3098874.3671 | 40271240527 | 3842103.3959 37-16- 127-34- 106.8125 |  520,086.048 251,287.603 su
. : : 42.86978 | 41.89290 - 086. 1287 B
souL -3051176.602 4034620.404 3872039.748 s7-37- 127-05- 73.9010 | 557,666.535 208,682.715 s2 | 0045
: : : 06.7871 54.0534 : 1000 (e T :
33-28- 126-54- ~
SSAN -3198235.508 4258920.024 3497381574 Sy 126 54 46.343 97,137.651 191,142.452 e
SEIN -3110081.533 4082094.098 3775023.595 36-31- 127-18- 181196 |  436,034.219 227,155.391 sw
. . : 19.9682 114836 . 034, 155. B
SUWN | -3062023.563 4055449.033 3841819.213 37-16- 127-03- 83.819 519,591.018 204,810.534 su
: : : 31.8529 15.2647 : e g T
SONC -3184745.246 4152521.071 3634027.001 34-57- 127-29- 43617 | 262,485.866 244,401,493 =2 | 0067
: : : 26.9355 10.0857 : 17O b =T :
ANSG -3087667.42 4058167.38 3818526.443 37-00- 127-15- 93546 |  490,394.603 223,654.511 zw
: : : 43.7478 56.8376 : (A (A =T
YYAN | -3137930.1530 | 3925138.8581 | 3914652.8389 38-06- 128-38- 37.2221 611,726,521 168,459.752 S8
: - : 18.34723 | 25.40823 : 1726 459, S5
YANP -3086544.318 4021645.607 3857572.632 87-27- 127-30- 71545 |  539,539.753 244,737.384 s2 | 0075
: : : 15.0801 20.2425 : 9% 1737 T :
YONK -3101848.789 4189388.859 3663198.912 35-16- 126-30- 100.002 |  298,108.982 156,009.428 s2 | 0045
' ' : 42.8995 59.2938 : 108, 1009, = :
YODK -3257453.365 3064411658 3775960.777 36-32- 129-24- 70576 |  437,317.491 236,631.630 s=
- . : 00.4614 32,5830 - 317 631. s
YDKG | -3263326.2548 | 3974190.6683 | 3760772.4866 36-21- 129-23- 1242838 |  418,389.403 235,041.265 S8
- : : 46.62555 | 2557158 : 1389. 041, S5
YOWL | -3164686.944 3984004.113 3833703.938 37-10- 128-27- 253586 | 509,404.361 152,209.655 =2 | 0099
: : : 57.0656 425278 : 404, 1209 = -
YCMP | -32471321483 | 4020347.7837 | 3725853.0004 35-58- 128-55- 154.2569 |  375,044.872 193,408.953 S5
: : : 2259359 | 36.92660 : 044, 408, %
YCIG | -3251803.6268 | 40099138115 | 3733046.0100 36-03- 129-02- 2001110 |  383,902.067 203,605.416 s=
- - X 10.01555 24.05085 - 1902. 1605. s
YCHG | -3259396.3512 | 4009766.7946 | 3726577.5437 35-58- 129-06- 1751497 | 375,927.774 209,598.448 S8
- - . 5114911 23.14833 . 1927. 598, S5
YECH -3185564.09 4012511.004 3786513.622 36-39- 128-26- 136.688 |  450,476.620 150,493.339 =2 | 0036
g : - 05.2522 46.8156 - 476 493. = -
WOLS -3300601.002 4015928.316 3683580.176 35-30- 129-24- 95935 | 323,084.929 237,743.035 52 | 0014
: - - 14.2082 57.6534 : 084, 743 % :
WSSN | -3278067.1525 | 4030934.2078 | 3687345.7487 35-32- 129-07- 1312063 |  327,613.375 210,787.346 s=
- - : 4351341 | 0826608 - 613. 787. s
WSJG | -3201130.5807 | 4018546.4131 | 3689156.8053 35-33- 129-19- 100.6312 |  329,901.041 228742.382 sg
: - : 56.45135 | 01.38065 X 901 742. S5
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W | "3y | o8 X y z (=-2-%) | (=-8-%) | (m) X(m) Y(m) #d ] 8%
48 2% WULJ | -3238396.168 3940665.373 3816730.579 oo o 80.741 |  488,202.259 236,765.372 s=
49 TIES WNJU 3122341173 4004030.642 3847323.755 220 g 180206 |  526,857.203 283,929.216 8
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GNSS CORS Processing using Automated Crustal
Deformation Monitoring System in South Korea

Jiyoung Moon, Jeonghyeon Sung, Hasu Yoon, Junha Ryu, Daehyun Kim

Ministry of Land, Infrastructure
and Transport

Geodesy Department, NGlI(National Geographical Information Institute), Suwon Cily, South Korea 16517

ABSTRACT

*The National Geographic Information Institute of Korea (NGII) established a Crustal Deformation Monitoring System (CDMS) using GNSS CORS data in 2020. This system automatically

processes daily G/

\SS CORS positions using three GNSS processing software: GAMIT-GLOBK, Bernese 5.2, and G

PSY-OASIS. It calculates crustal deformation using accumulated time-series

coordinates of CORS stations. NGII's Crustal Deformation Monitoring System collects RINEX data from CORS stations in Korea and abroad, automatically processes GNSS data using

necessary orbits and models, and performs daily processing using Ultra-Rapid, Rapid, and Final orbit products. The s
Ily, NGII provides real-time status updates on CORS and Network-RTK operations. This research analyzes crustal deformation in Korea from 2018 to 2023 using
GNSS data processing, as well as the impact of the inland earthquake that occurred in Korea in 2023.

earth in Korea. Additi

Crustal Deformation Monitoring System

Since the March 2011 Japan earthquake (magnitude 9.0), the September 2016 Gyeongju
earthquake (magnitude 5.8), and the November 2017 Pohang earthquake (magnitude 5.4),
public interest in earthquakes has increased significantly in Korea. As a result, the national
policy importance of disaster and safety management has risen. Therefore,
has formulated basic plans for establishing a permanent GNSS reference point-based Crustal
Deformation Monitoring System (CDMS) around major fault zones. In 2020, NGII internally
established the GNSS CORS for crustal deformation monitoring, and as of 2024, it provides
real-time velocity vector calculations of current crustal deformations as a public service
through the monitoring system. The purpose of the Crustal Deformation Monitoring System is
not only to continuously monitor ground movements based on GNSS but also to provide rapid
information on positional changes in the event of sudden crustal deformations such as
earthquakes. Additionally, NGII offers services for CORS and Network-RTK operational
statuses. Currently, there are a total of 213 per observation under ¢

tute of Geoscience and Mineral
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since 2017, the NGII

s11's satellite rel'ereme pmnn und those from other institutions such as the

stem monitors sudden crustal deformations due to seismic events and

Analysis of Ground Movements on the
Korean Peninsula

From 2018 to 2023, using GNSS processing software (GAMIT-GLOBK, Bernese 5.2,
GIPSY-OASIS), NGII has calculated velocity vectors for 59 GNSS CORS reference points,
These results show an average movement direction towards the southeast (110.55°) at
approximately 3.18 cm/year. Similarly, velocity vectors were calculated for 57 permanent
observation stations from other institutions, showing an average movement towards the
southeast (109.9°) at approximately 3.14 cm/year. These results closely resemble the crustal
deformation quantities analyzed using NGII's satellite reference points. Additionally,
analysis using NGII's Sejong VLBI system indicated a similar ground movement of 2.9
cm/year towards 122.6°. The table and figure below illustrate the velocity vectors calculated
using NGII's 59 satellite reference points. This suggests consistency in the crustal
deformation measurements across different methodologies and reinforces the reliability of
NGII's monitoring systems in tracking ground movements over time.
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<Fig.1> Initial Screen of Crustal Deformation monitoring System(geodesy.ngii.go.kr)
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<Fig.4> 1GS CORS Sites in Korea

Second Half in 2023 Velocity 3.09 em/year 3.26cm/year 3. 19cm/year 3.18 cm/year
(L0 Azimuth  108°5139.4”  112°20'19.0"  110°2724.6"  110° 3307.7”
First Half in 2023 Velocity 3.09 cm/year 3.28cm/year 3.20cm/year 3.19 em/year
("18.1~'23.06) Azimuth 108° 41'42.8" 111°31'14.5" 10° 1213 110° 08'23.4"
<Table.2> Velocity Vector Values using NGII CORS by Software
GAMIT BERNESE GIPSY

<Fig.5> Velocity Vector Values using NGII CORS by Software

Analysis of Ground Deformation Caused
by Domestic Earthquakes

In 2023, NGII analyzed the coordinates of GNSS satellite reference points located closest to
the epicenters of three inland earthquakes with mag des of 3.0 or higher. The analysis
covered coordinates for one month before and after each earthquake occurrence. Based on
this study, NGII found minimal horizontal differences (East, North) of less than 0.5 ¢m and
vertical differences (ellipsoidal height) of less than 1.0 em. Consequently, NGII concluded
that there was virtually no crustal deformation ciated with these earthquakes. This
assessment underscores the precision and sens of GNSS technology in detecting even
subtle changes in ground positions, thereby providing valuable insights into seismic
activities and their impacts on the Earth's crust.

| Epicenter | Date of Earthquake | Magnitude/Depth | Distance from CORS | Analysis Resulting

Jangsu 23.07.29 3.5/ 6km JANS /About 18km  No Ground Deformation

Gongju 23.10.25 3.4/12km NONS /About 18km  No Ground Deformation
Gyeongju ‘23.11.30 4.0/ 12km GYJU/About 3km  No Ground Deformation
<Table.3> Analysis of Ground Deformation Resultin from the 2023 I)omnllt Earthquake

<Fig.8> The Epicenter of Gyeonju

<Fig.7> The Epicenter uf(-onuu

<Fig.6> The I' picenter of Jansu

Future Plan

NGII defines and manages South Korea's Reference Frame, overseeing infrastructure
such as VLBI, GNSS CORS, and national benchmarks. The Crustal Deformation
Monitoring System introduced in this study utilizes GNSS CORS to monitor national
ground movements and seismic-induced crustal deformations. Currently, it provides
services to the public and will continue to evolve. In the future, NGII plans to ensure
stable operation of the system and expand processing capabilities to include GNSS CORS
operated by other institutions. Additionally, it aims to leverage other outputs from GNSS
data processing, such as tropospheric delays and i pheric TEC, to global
chunges like climate rhange This ongoing effort reflects NGII's commitment to advancing

I ing tech and their in understanding and
respondmg to global environmental changes.
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