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Classification of Seismic Stations Based on the Simultaneous Inversion Result
of the Ground-motion Model Parameters
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2 & A5 FHEAR ST FEAAHEHS o8¢ FAITE X F R (stochastic point-source ground-motion
model; Boore, 2003) Z}2}u|E] JAHAAE 7|NEo R AXFstHo R &8E F = A=A EFE A=Y F
Alere] AR EEAN FA Gk 2594479 & (Anderson and Hough, 1984)9F A|Z5-2] THJQIu|Rl 0] 2fo]o]
g WAslE EAFETFU(N)Y £FOE FHAT B AFME A(NHE AN e F3/H A5 H|(H/
ek, ol8 27U R sl dojzl AxAF 93 AEAE 2 XS kel A AX#AEZAE 1~10
Hz 1 ¢]e] FASHAF] 482 Hohgk(log40 ()l &l TH S5(A: logdi®(f) < 0.2, B: 0.2 < log4"(/)
<04, C: 04 < logdAT™(f) < 0.6, D: 0.6 < logd™,(f) < 0.8, E: 0.8 < logd™,(/))C2 EF3IATE £74E A
A{Ea0 Had FAZZTTE AdA E S5O Wl wet Auke] 143557 AFE o)Fshe 9n| Je
AE Yo, HZo AXFAE o|HT 74 dF #AZ4 tig) o] o FEHst 9 FHZ WA S
5 AR#AZAES} AZE Az ge] vuEd e B A4 BFASe] ge 458 4 A
T H],

F0|: ANBEE BF, FANY AQF wd, 954 ¥, AZEGS

Abstract: The site effects of seismic stations were evaluated by conducting a simultaneous inversion of the stochastic
point-source ground-motion model (STGM model; Boore, 2003) parameters based on the accumulated dataset of horizontal
shear-wave Fourier spectra. A model parameter &, and frequency-dependent site amplification function A(f) were used
to express the site effects. Once after a H/V ratio of the Fourier spectra was used as an initial estimate of A(f) for the
inversion, the final A(f) which is considered to be the result of combined effect of the crustal amplification and local
site effects was calculated by averaging the log residuals at the site from the inversion and adding the mean log residual
to the H/V ratio. The seismic stations were classified into five classes according to logAi"o(f), the maximum level of
the site amplification function in the range of 1 Hz < f < 10 Hz, i.e., A: logd7",(f) < 0.2, B: 0.2 < logd](f)
<04, C: 04 < logdT™o(f) < 0.6, D: 0.6 < logdT™o(f) < 0.8, E: 0.8 < log4 ™ ,(f). Implication of the classified
result was supported by observing a shift of the dominant frequency of average A(f) for each classified stations as the
class changes. Change of site classes after moving seismic stations to a better site condition was successfully described
by the result of the station classification. In addition, the observed PGA (Peak Ground Acceleration)-values for two recent
moderate earthquakes were well classified according to the proposed station classes.

Keywords: classification of seismic stations, stochastic ground-motion model, H/V ratio, site amplification function
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Fig. 1. Schematic figure to show how to derive an approximate site
amplification function (solid line) for a site from the H/V ratio
spectrum. Below a low frequency limit (vertical solid line), the site
amplification function is considered to follow the theoretical crustal
amplification function calculated for a crustal velocity model of
Kim (1995) that was scaled to match the level of H/V ratio at the
point of low frequency limit.
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Fig. 2. The left panels show the log differences of A4;(f) and
Ay f) for individual sites. The right panels show the final
estimates of the site amplification functions (4,(f)) in Eq. (3).
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Table 1. List of seismic stations classified based on the site amplification functions.

Site Class A B C D E
log A7 (f) <02 <04 < 0.6 <08 > 0.8

BGD SES BUS KSA  WSB AND YOD ANM TE] BUY06 BBK  KUC  CHR

CHC SND CEA MAK WSD CGD WJU BR2 TOY HOC06 BOE KUJ HAD

CHI SWO CHU MKL YOW CHY NITB BRD ULL BUY KUM JES

CHS TIN  CWO PCH JIN HAK NTY CHN WOL CE] NAH NAJ

DGY UL] DAG PHA NGP HKU NGY CHO WSC CHA NAW  YS2

GKP  YGA  DDC PUS NAY ICN CPR GOS YAP CHI POH GUS
*log AT (f) = 3 HSB YGB DKJ PYT NSY  KRA JUR IMS YIN CHW  POR PUA06
1~10 HoJAHe #x==% ITN YGN GRE SBO YKB KRN TBA INJ YOI CPN  SAC EUS06
A 22zt JEU BON  GSU  SKC SA]  KWA CHY06 JEC GUM EUS SOC  HACO06
JRB NSS HDB SNUS SCH MOP YOCO06 JIU KCH HAC  SOG JAHO06

*xyz06 = xyz TS50 ISB NAS  HUK OK MUG YOD06 KAN  SOD HAN  SUW  JAS06
2006 ©]< ID KHD  KOJ INC SRJ MUN INJ0O6 KRD MGY HOC  TOH KMS06
KMC IZH TAG SCP MASO06 KUS DDCO06 ICH ULC KUJ06
KRB JTU  UCN SGP MAS  KOH06 JAH  WAN NAHO06
KwiJ KM UJA SSp MUS MUG06 JAS ~ WON NAWO06

MGB KOH UIB TAB PUA  ANMO6 Jou YID PORO06
NPR KPO  ULS WSN SOS  IMS06 KMH YOS TOHO06

SEO KRC  WSA YOC SuC  YOJo6 KMS  CH2
10 10

S8 FASHIGTH EFeiA] Fednid HFH o dojil
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FGTE ] YHAREA o867 ¥, A AEA e
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Fig. 4. Classification of the site amplification functions according
to the maximum spectral level of 4, f) between 1 and 10 Hz. The
mean site amplification functions (44 f)*®) for five site classes are
also shown at the last panel of the figures.
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Fig. 5. Change of site classes after moving the old seismic stations
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(solid line) to a new competent rock sites (dashed line).

Table 2. Change of site classes after moving the old site to new
site whicha is believed to be a competent rock outcrop.
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Fig. 6. Distance-attenuation pattern of the observed PGA-values
according to station classes for two moderate earthquakes (Odaesan
(07/01/20) and off-shore Uljin (04/05/29) earthquakes). PGA-values
are geometric mean-values of two horizontal components of seismic
records and epicentral distance (R.,) is used as distance metric.
Solid lines indicate the predicted PGA-values by the UJA-KEPRIOS
model (Eq. (4); Im ef al. (in Korean), 2006) that was developed as
a ground-motion attenuation relation for the Uljin Nuclear Power
Plant.

In(PGA(g)) = 28.290-1.975-M,,+ (=6.730 + 0.606-M,)
-In(R + exp(4.889)) — 0.046-(M,~6)*— 1.002
-‘In(min(R, 50))+ 0.027-ln(max(R, 50)) 4
1714, Rkm) = J(R, +9.8%) (Ry: XF72)) if M, < 6.5
= J(R%,+9.8%) exp (2- (-1.25 +0.22My)) if M,>6.5.
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Fig. 7. Comparison of the converted PGA-values to B-class (see Eq.
(4)) for two moderate earthquakes with the UJA-KEPRIOS model.
Figure panels of (a) to (b) and (c) to (d) are the comparison result
and error statistics for Odaesan (07/01/20) and off-shore Uljin (04/
05/29) earthquakes, respectively. The error statistics include mean
and standard deviation of the residuals between the logs of observed
and predicted PGA-values by the UJA-KEPRIOS model for all the
station.
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