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Determining the Orientation of Accelerograph Stations in South Korea
using Ambient Noise Data

Sang-Jun Lee*
The Institute of Basic Science, Korea University, Seoul 02841, Korea

Abstract: Orientation corrections for the total of 268 accelerograph stations of the Korea Meteorological Administration
(KMA) were estimated using ambient noise cross-correlation. As this method uses ambient noise data instead of
teleseismic waveforms from earthquakes under certain conditions, reliable orientation corrections can be obtained using
only two-month long continuous seismic data from dense seismic networks in the Korean peninsula.Three-component
continuous data recorded at the 268 accelerograph stations from January to February 2020 were used to estimate
orientation corrections. The results are comparable to the previous results obtained from teleseismic waveforms; the overall
standard deviations of the orientation corrections are less than 5°. Therefore, orientation corrections for the accelerograph
station network can be tracked periodically by the ambient-noise method and the result can be used in various studies
using the horizontal-component of acceleration data.
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Fig. 1. Location of surface stations (red) and borehole stations
(blue).
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Table 1. Mean and standard deviation of orientation corrections for accelerometer stations

Station Mean Sud Station Mean Sud Station Mean Sud
(degree) (degree) (degree) (degree) (degree) (degree)

ADO2 83 23 DACB 17.3 22 GUWB -20.2 24
ADOA -12 2.7 DAG2 0.5 2.8 GWLA -14.5 3.0
AGSA -6.9 2.1 DAGA -16.2 2.3 GWYB 131 2.0
AMD -45 22 DDCA -4.1 2.0 HACA 99 25

ANMA -15.6 2.6 DEI2 9.4 23 HADA 36 50.4
ASNA 4.1 3.0 DGHA -0.1 23 HAIA -9 2.0
BAR2 34 1.5 DGJA 74 2.8 HALB -7.1 25
BAU -5.5 2.6 DGLA 6.8 24 HAMB -10.5 2.1
BGDB 24 2.1 DGY2 20.4 2.5 HANB 39 25
BKWA -27.8 24 DKSA 3.1 2.5 HAWA -4.5 2.5
BLGA -1.3 2.6 DNBA 34 34 HAWB 472 42
BLLA 8.7 2.0 DNYA 2 2.9 HCNA -6.9 1.9
BOGA 10.2 1.9 DUSB 0.5 33 HEDA -18.9 1.9
BON2 7.6 2.4 ECDB 213 32 HESA 11.1 3.1

BOSB 1279 2.6 EMSB 89.3 3.0 HGDB -20.6 294
BSAA 1734 22 EURB -125.9 22 HGSA -8.1 29
BURB -16.4 3.0 EUSB 42 29 HMGA 5.6 1.9
BUS2 13.6 1.4 GACA -85.9 23 HMPA 325 2.7
BUS3 11.6 1.5 GAGA 1.6 2.9 HOCA 379 32
BUSA -47.7 34.6 GAPB -1.1 32 HONA 24.6 3.0
BUYB -93.8 24 GBI2 -1.3 2.6 HTDA 82 2.5
CEA2 1.1 23 GDDB 2.9 2.3 HUK?2 -4.5 2.0
CEJA -5.8 3.1 GEJB 23 2.1 HWCA -54 29
CGAA 2.6 2.8 GGDA 1.3 1.8 HWCB 8.1 2.7
CGDA -10.7 2.4 GGDB -24.2 2.3 HWDB 22 2.0
CGIA 179.9 13 GGGA -6.8 2.3 HWSA 83 24
CGPA 4.7 2.1 GGSA -12.2 2.5 ICN2 22.8 1.9
CGUB -0.1 1.8 GGTA 8.5 1.1 JA2 -5.1 1.9
CGWB -13.8 3.1 GH2B 162.1 2.7 JAA -10.6 2.8
CGYA -15.6 2.1 GICA 2.9 2.0 LIBA 1339 3.6
CHC2 45 2.7 GIGA 15.8 3.1 1JDB 84 24
CHDA -6.2 2.0 GKSA -6 32 IKSA -3.2 3.1
CHI2 6.2 2.6 GLCA -18.6 44 IMSB 10.9 23
CHI3 6.1 2.8 GLSA -322 2.5 IMWB -113 2.5
CHOA 0.2 22 GMDB -5.8 24 INCA -5.6 1.7
CHRB -49 1.2 GMHB -7 3.1 ISGB -6.6 24
CHYB -4.5 3.1 GMNA -13.1 3.1 JAEA 10.4 22
CIGB 0.8 3.6 GMPB 10.9 2.9 JAGA 5.6 2.1
CJDB -5.9 22 GOCB 42.8 22 JAHA 212 2.8
CJD 1.2 2.6 GODA -0.6 1.8 JASA 273 2.9
CLSA -15.1 22 GOS2 -8.2 3.5 JCUA -39 1.9
CPR2 35 2.1 GSGA -0.7 2.6 JDO2 17.3 1.9
CSDB -4 3.8 GSNA 104 34 JECB -90.9 22
CSOA -1.2 2.7 GUJA 143 3.8 JEIB -26.3 45
CWO2 235 13 GUMA -8.2 24 JEO2 2.6 23




Table 1. Continued

NS 088 Y 74T =gl wolzt #xgk 28 199

Station Mean Sud Station Mean Sud Station Mean Sud
(degree) (degree) (degree) (degree) (degree) (degree)
JESA 26 3.8 NJDA 0.2 1.5 TOHA 1823 25
JEU2 -6.9 1.9 NLDA -1.1 1.9 TOY2 185.7 10.1
JGNA 35 1.8 NOSA 5 2.1 UDO -134 23
JINA -22.8 2.1 OKCB 10.2 23 UJBA -1.7 22
o2 -132 1.3 OKEB 151.7 2.8 UINA 29 22
JKJA -0.6 3.0 OYDB -0.1 2.7 ULDR 156.3 27.1
JLSA -3.7 1.9 PGEA 18.1 2.9 ULJ2 15 4.0
IMI2 -30.7 3.0 PHA2 10 3.8 UNCA -1.9 1.7
INHA 22 13 PORA 151.6 3.7 USN2 4.6 1.7
INPA 2.8 2.8 PTKA 133 35 WAN2 -3.1 1.7
INUA -0.5 2.0 PUAA 39 2.1 WICA 20.2 22
INYA 6.2 2.1 PYCA -8.8 1.1 WJu2 -0.5 2.7
JODB 185.4 1.9 PYCB 21.1 2.6 WNBA 11.1 35
JUCA 279 17.3 PYSB -4.8 1.8 YAGA -14.9 2.8
JURA -11.6 3.0 SACA 178.9 1.9 YALB -33 1.8
KAWA -6.5 3.1 SAIB -3.1 3.6 YAPA -74.2 24
KCH2 -49 1.9 SCHA -5 1.8 YAYA -6.8 2.9
KH2B -12 2.0 SECA 7.8 1.9 YAYB 974 2.7
KKDA -15.5 24 SEO2 -0.2 33 YC2B 48.1 44
KMSB 14.6 43 SEO3 -5.1 34 YCHB 04 35
KOI2 13.8 1.5 SES2 0.5 2.8 YDGA 12.6 3.1
KOSB 15.1 3.6 SESA -8.4 1.8 YEAB 2.5 32
KUJA -7123 4.0 SGMA 38 2.1 YEGA 178.8 1.5
KWi2 29 1.8 SGNA 1.7 6.7 YESA -8.1 1.7
LIWA -5 2.9 SGP2 -8.4 3.6 YEYB 11.1 3.7
LMGA -12.9 3.8 SH2B -8 1.1 YGAA -15.8 2.0
MALA -5.8 1.5 SHHB -119.5 3.6 YGBA -13.4 25
MANA -4.1 2.6 SUA -6.2 2.0 YGGA 29 33
MGY2 14.6 1.7 SKBA 15.8 2.6 YGIA 161 3.7
MIYA 235 3.6 SKC2 -3.1 1.8 YINB -3 32
MIDB -2 1.5 SLSA 9.5 1.5 YJID3 52 14
MLGA 9.3 6.8 SMKB -84.7 32 YKDB -1.3 33
MMD 1.8 3.0 SMWA 3.6 2.6 YNDB -5 32
MNDB -4.7 2.8 SNDA -9 34 YOA -6.5 24
MND 9.5 2.5 SNGB 9.3 2.0 YOCB 2.5 3.0
MOGA 124 3.1 SNNA 0.9 3.1 YODB -30.9 44
MOPB -4.8 1.5 SODA -0.3 2.6 YOGA 2.1 1.9
MSNA -43 4.1 SUBA 45.6 2.8 YOIB -39 2.1
MUS2 94 38 SUCA 109.8 2.7 YOW2 -18.6 42
NACA 7.1 2.6 SWO2 -3 29 YPDB 1.8 22
NAHA -3.8 33 TAHA 94 20.3 YSAB -6 25
NAJA -5.5 2.0 TAIA =32 1.8 YSDA 13.7 473
NAMB 45 2.8 TANB 39 3.0 YUGA -59 32
NAWB -85.2 23 TBA2 -5.7 32
NCNA 9.1 1.9 TEJ2 -7 3.0
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Fig. 2. Map showing sensor orientations of N-component
estimated in this study. Red arrows represent stations with
orientation correction exceeding+15° and black arrows indi-
cate the other stations.
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