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Synopsis

Microtremor array surveys were conducted to investigate the S-wave velocity

structure at fourteen sites in the southern part of the Omi Basin around Lake Biwa. The

microtremor array observation at each site consists of several triangular arrays with

different radii of circumscribing circles. The phase velocity dispersion curves were

obtained by analyzing the vertical components of the observed microtremors using the

SPAC method. The S-wave velocity structure model was estimated by modeling the

observed phase velocities using the MCMC method. The estimated bedrock depth

matches the bedrock depth indicated by the reflection surveys. The information will be

useful for improving three-dimensional velocity model in the Omi Basin.

F—T— N oninath, SEHEEMEE T, SR, MEhT LA
Keywords: Omi Basin, S-wave velocity model, phase velocity, microtremor array

observation

1. [XLC®HIZ

W R OBEEW 2 5 LelriT A, B =i res
LA IR Lo A Ch 2. EEMR NG
ORI ERI I 0T B HARE X, FHER OIED,
A (B RS, FINERS, At e %)
RWHBECEEN DM LTS, £, L/
5 BT TS 2T Co Ml 2 fuiis, Wi a—
Koy LN 2 AF AL O KB 72 D VT #EE N
TFELTEY, Ao ECIE AR5
ik ORGP ER SN TS RE D, 1994) .
FEAEE O FIZIE, BERT— BT O T EEEWE R
JE S HERE L, HOFRATIT I RS < B L HERT A 23 o A
T 5. EEMEBEL TOBEBDORIEER—Y 7
T, TOEEEREITHN00m LHESINTWD (5
5, 1999 ; KG-NET B8 76 & i AfF 78 2 - B VE & i A&

EH 2, 2014) . BIEETOHRBER—=Y v 727Gk (&
AVRE 904 m) DOHTRERIC KX, HEEWEERE
OHEFEH T, 100 HAERTLLRNEAR 0.4 mm/yr, £
PIBETE 0.6 mm/yr [T 2o TV D A ST
Z (M- B, 2021) 0 B2 7T, BE1L74m
THI 7,300 4ERTO SRR T AR ¥ kLK, HE 24.75m
THI 2.9 TAERTOME B To KUK, TREE 481.86 m TH
85 HAEMI D EHKINIK CRIRFEFED T X% KILIKIZ
*PEE) , VRIEE 863.93 m TR 175 AR D AR R K
IR (RERERE OB K LRICR ) s ST
W3 (B, 2021) . ZoZ &b, EEMMNEL
TiE, KBJEEE LE~ T OFERITH IS T 5 HEE
WEEE R L~ BN ESHBEL T D.
T4 M ¢ I, Tsutsui and Kobayashi (1989)
ORI (2004, 2005) 12X DV DD U TR
BT L ABRE, FEDL (1996) <CREEE KR K



BitZEAS (2006) (2L 5 PR FEMERE, £
BED (2007) 1T X DRI OMZMEIERE GTiTil
M) R hETciithbn Tz, flxiX, 7H
5 (1996) 1%, BANMRE CTOERMEEEEK 920 m
EHELTEY, BAYETOR—Y »IHAEIZL
HEGEEELLISHIEL TS EHRELTWAS.
F 7o, BEEWEDHEAKOERMEEETT LA
)l LBERERIIEE LT, 8RB (2005) 234 5.
AT, HEB TR OO O FEEET v
DE FEALITNE & 72 5B DR OHERE O S 3
WG ICET 2 EWMAEREI LD, LA
FAES (CREEHT 2> DAL B IS 1 T O M) %%
BT, INERDDRERE TORET LA EEZH
ToICEM L, A SO S BRI A HEE LT

2. WE7 LS8R

TR O 14 HR (Fig. 1) 2RI, /D
BOOREEETOME T LA EELEm L.
ETBIOPERIE, KT 4 HaS, Sym/\iE T 2 #ig,
FOEET 1 MU, SFILTE L MR, SR 1A, BN
2 MG, IR 2 HoUS, TEAERRE AT 1 S TH D,
HAEHBOSLRICHT-»> T, BHFEOEE - SR
WAL TOREL 2D L IICHELE., 2 b,
R[RETEEBN R 2 R, BEARBER#RRY MY
— 7 BRI 11 Hha, [ ST R ZE R 3 i AR SRS B A
W EE I (K-NET) A 1 #HETH 5.

HRAEH ST, B LB E TO S JH

136.2°E

135.9°E 136°E 136.1°E

35.1°N

34.9°N

Hz —

| o ———— |
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.5 2.0 5km
H/V Peak Frequency

Fig. 1 Locations of microtremor array surveys
in the Omi Basin (circles). The symbol color
represents the peak frequency of H/V spectra
at the center of the array. The thick solid lines
indicates previous reflection survey lines.
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Fig. 2 Array configuration at SIGPO7 site in
Moriyama city. The black triangles indicate
the observation sites of the large and middle
arrays. The blue inverted triangle represents
the seismic intensity observation station of
Shiga prefecture.
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Table 1 List of the microtremor array observation information

Site Array Radius (m)
SIGP22 N 4,15
S 30, 60
M 120, 240
SIGP12 N 4,15
S 30, 60
M 120, 240
L 300, 600
SIGP13 N 4,15
S 30, 60
M 120, 240
L 300, 600
SIGP19 N 4,15
S 30, 60
M 120, 240
L 300, 600
XL 500, 1000
IMASTA N 4,15
S 30, 60
M 120, 240
L 500, 1000
SIGP09 N 4,15
S 30, 60
M 120, 240
L 500, 1000
SIGP07 N 4,15
S 30, 60
M 120, 240
L 500, 1000
SIGP11 N 4,15
S 30, 60
M 120, 240
L 500, 1000
SIGP10 N 4,15
S 30, 60
M 120, 240
L 500, 1000
JMAS79 N 4,15
S 30, 60
M 120, 240
L 300, 600
SIGP52 N 4,15
S 30, 60
SIGP06 N 4,15
S 30, 60
M 120, 240
L 500, 1000
SIG010 N 4,15
S 30, 60
M 120, 240
SIGP51 N 4,15
S 30, 60
M 120, 240
L 500, 1000

Center of array
Latitude (°N) Longitude (°E)

35.06035
35.06062
35.06110
35.01033
35.01052
35.01039
35.01036
35.00418
35.00411
35.00399
35.00385
35.14571
35.14598
35.14574
35.14576
35.14497
35.12733
35.12711
35.12796
35.12766
35.02199
35.02180
35.02174
35.02236
35.06885
35.06887
35.06969
35.06853
35.06754
35.06762
35.06772
35.06767
35.10386
35.10413
35.10387
35.10381
35.01738
35.01743
35.01754
35.01955
34.94226
34.94207
35.01308
35.01280
35.01258
35.01277
34.97178
34.97176
34.97228
35.12800
35.12777
35.12790
35.12806

Observation period

136.12404 2020/10/11 19:46-20:16
136.12381 2020/10/11 20:57-21:45
136.12404 2020/10/11 22:38-10/12 0:10
136.05896 2020/10/12 20:35-21:05
136.05856 2020/10/12 21:38-22:25
136.05937 2020/10/12 23:25-10/13 0:55
136.05891 2020/10/13 2:18-4:20
136.08426 2020/10/13 19:32-20:02
136.08405 2020/10/13 20:43-22:00
136.08472 2020/10/13 23:05-10/14 1:00
136.08455 2020/10/14 2:46-4:46
136.13274 2020/10/14 19:04-19:50
136.13312 2020/10/14 20:30-21:20
136.13272 2020/10/14 22:45-10/15 0:15
136.13307 2020/10/15 1:53-3:53
136.13173 2020/10/29 22:20-10/30 1:00
136.09810 2020/10/15 19:11-19:45
136.09785 2020/10/15 20:28-21:15
136.09790 2020/10/15 22:17-23:59
136.09782 2020/10/16 1:27-3:30
135.99838 2020/10/18 5:50-6:20
135.99844 2020/10/18 6:54-7:40
135.99841 2020/10/18 3:00-4:30
135.99744 2020/10/17 23:15-10/18 1:45
135.98027 2020/10/18 19:03-19:33
135.98017 2020/10/18 20:03-20:50
135.98035 2020/10/18 21:50-23:20
135.98083 2020/10/19 0:50-2:50
136.02635 2020/10/20 19:55-20:25
136.02626 2020/10/20 21:05-22:00
136.02580 2020/10/20 22:58-10/21 0:30
136.02618 2020/10/21 2:08-4:10
136.01256 2020/10/21 17:59-18:30
136.01248 2020/10/21 19:10-19:55
136.01268 2020/10/21 20:51-22:21
136.01350 2020/10/21 23:45-10/22 1:45
135.85473 2020/10/23 22:53-23:23
135.85498 2020/10/23 23:52-10/24 0:45
135.85515 2020/10/24 1:50-3:20
135.85506 2020/11/1 0:07-2:10
135.90843 2020/10/24 22:47-23:20
135.90868 2020/10/25 0:17-1:30
135.95966 2020/10/25 20:10-20:40
135.95917 2020/10/25 21:10-22:30
135.95961 2020/10/25 11:26-10/26 1:00
135.95897 2020/10/26 2:30-4:30
135.89653 2020/10/26 20:50-21:20
135.89658 2020/10/26 21:56-23:00
135.89648 2020/10/27 0:10-1:40
135.91760 2020/10/28 20:31-21:15
135.91768 2020/10/28 21:50-23:00
135.91794 2020/10/29 0:00-1:30
135.91745 2020/10/29 3:10-5:10
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Fig. 4 Phase velocity dispersion curves

obtained by the extended SPAC method.
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Fig. 3 SPAC coefficients and phase velocities for each array radius. Left: SIGP07, right: SIGP19.
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Table 2 Model parameters and search ranges in
modeling of velocity structure

Layer Ve Vs Density | Thickness
(km/s) (km/s) (kg/m?) (m)

1 1,500 100-200 1,700 1-100
2 1,500 200 1,800 0-100
3 1,550 250 1,800 0-100
4 1,600 300 1,800 0-100
5 1,600 350 1,850 0-200
6 1,600 400 1,850 0-300
7 1,700 450 1,900 0-300
8 1,800 500 1,900 0-500
9 1,800 550 1,900 0-500
10 2,000 600 1,900 0-500
11 2,000 650 1,950 0-500
12 2,400 950 2,050 0_08*00
13 5,000 2,700 2,500 0-1,000
14 5,500 3,100 2,600 fixed
15 5,700 3,300 2,700 fixed
16 6,000 3,400 2,750 fixed
17 6,400 3,800 2,800 fixed
18 7,500 4,500 3,200 fixed
19 8,000 4,700 3,200 half space

* SIGP09, SIGP11 SIGP12, SIGP13, SIGP22,
SIGP52, SIG010
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Fig. 6 Estimated S-wave velocity structure models and theoretical dispersion curves of the
fundamental Rayleigh wave (red). Those of J-SHIS V2 (Fujiwara et al., 2012; pink) and JIVSM
(Koketsu et al., 2012; sky blue) are also shown. The observed phase velocities are represented by blue
circles.
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Fig. 7 The observed H/V spectra at the center of the largest array at each site. The thick and thin red
line shows the logarithmic mean of H/V spectra and its standard deviation, respectively.

Fig. 8 Relationship between the peak period
of H/V spectra and the bedrock depth

estimated in this study.
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MiE L BB LTS, Vs=0.60 km/s O b H%
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Table 4 Deep boring information

Bedrock | Ref.
No. Site depth
(m)
Brl | Karasuma boring, Kusatsu 904 1)
Br2 | Ogoto 6, Otsu (Activa) 913 2)
Br3 | Ogoto 2, Otsu (Ogoto #5) 164 3)
Br4 | Ichikooki-cho, Higashiomi 303 4)
Br5 | Iwane, Konan (Junibou) 3 4)
Br6 | Imahama-cho, Moriyama 1085 4)
Br7 | Chagasaki, Otsu 798 5)
Br8 | Sekinotsu 4, Otsu 32 5)
Br9 | Sekinotsu 4, Otsu 42.5 5)
Br10 | Sekinotsu 4, Otsu 60 5)
Brll | Nishitera, Konan 45 5)
Br12 | Higashitera, Konan 65 5)
Brl13 | Ishibegaoka 1, Konan 58 5)
Br14 | Kamiya, Yasu 111 5)
Brl5 | Miyauchi-cho, 90 5)
Omihachiman

Brl6 | Onjoji-cho, Otsu 17 6)
Brl7 | Oka, Ritto 100 6)
Br18 | Oshinohara, Yasu 76 6)
Br19 | Inatari-cho, Higashiomi 103 6)
Br20 | Hari, Konan 49 6)

1) Hayashi et al. (1999), 2) Yamasaki et al. (1994), 3)
Nakano et al. (2018), 4) Collected from Shiga
prefectural government, 5) National Land Agency
(1975), 6) National Land Agency (1982)
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Fig. 10 The phase velocities obtained from the microtremor array survey by Shiga Prefecture (2005)
are plotted by blue circles. The estimated S-wave velocity structure models and theoretical dispersion
curves of the fundamental Rayleigh wave reanalyzed in this study are represented by red lines. Those
of J-SHIS V2 (Fujiwara et al., 2012; pink) and JIVSM (Koketsu et al., 2012; sky blue) are also shown.
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