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Microtremor Measurements in Ujitawara and Wazuka Basins, Kyoto, Japan
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Synopsis

Microtremor measurements were conducted in the Ujitawara and Wazuka basins,
southern part of Kyoto Prefecture. The H/V spectra were obtained at 42 sites in Ujitawara
and 37 sites in Wazuka. The peak frequency of H/V spectra was 0.9-1.4 Hz at sites in the
western part of the Ujitawara Basin, whereas it was high (7-10 Hz) in the Iwayama area,
the eastern part of the basin. The H/V peak frequency was high (2.5-16 Hz) in the valley
bottom lowland along the Wazuka River. It was 1.0-2.3 Hz in hills of the Osaka Group,
and it indicates that the thickness of sediments deepens towards the Wazukadani Fault.
The estimated bedrock depth by the microtremor array survey was 165 m in the western
part of the Ujitawara Basin. Small-sized microtremor array surveys were also conducted
in the Ujitawara and Wazuka basins. The estimated phase velocities were relatively high,
suggesting that the alluvium low-velocity sediments are thin in these two basins.
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Fig. 1 Map of the microtremor observation sites in the Ujitawara Basin. The circles and squares indicate

the single-station microtremor observation sites and the small-aperture microtremor array observation

sites, respectively. The symbol color corresponds to the peak frequency of the H/V spectral ratio. The

base map is drawn based on the Seamless Digital Geological Map of Japan V2 1:200,000 by Geological

Survey of Japan (2020) and Digital Map (Basic Geospatial Information) by the Geospatial Information

Authority of Japan. Ar: Araki, Gk: Gonokuchi, Ip: Industrial Park, Iw: Iwayama, Mj: Meijodai, Mm:

Minami, Nd: Neda, Ry: Ryokuenzaka, Tk: Tachikawa, TWR: Tawara array site, Yy: Yuyadani, Zn:

Zenjoji.



Table 1 List of the microtremor array observation information

Center of array

Site Array  Radius (m) Latitude (°N) Longitude (°E) Observation period
TWR N 6 34.85045 135.85228 2022/02/17 11:32-12:02
S 20 34.85043 135.85224 2022/02/17 10:18-11:26
M 40 34.85031 135.85223 2022/03/17 10:38-12:00
L 112 34.84999 135.85218 2022/02/17 11:25-13:00
N155 S 0.6 2021/05/12 09:36-09:51
M 6 34.85022 13585341 2021/05/12 09:57-10:17
N156 S 0.6 2021/05/12 10:30-10:45
A 2 34.83824 135.85856 2021/05/26 10:33-10:48
M 5 2021/05/12 10:49-11:04
N157 S 0.6 2021/05/12 11:22-11:37
M 5 34.85288 13585703 2021/05/12 11:44-12:00
N159 S 0.6 2021/05/26 11:45-12:00
M 5 34.85622 13586615 2021/05/26 12:21-12:40
N160 S 0.6 2021/05/26 14:22—14:37
M 5 34.87438 13587521 2021/05/26 14:40-14:55
N161 S 0.6 2021/06/22 10:47-11:02
A 2 34.80234 135.91284 2021/12/10 10:44-11:04
M 5 2021/06/22 11:05-11:18
N162 S 0.6 2021/06/22 14:06-14:21
M 5 34.79805 13590519 2021/06/22 14:24-14:39
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Fig. 2 SPAC coefficients and phase velocities
for each array radius for the TWR site.
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Table 2 Model parameters and search ranges in
modeling of velocity structure for the TWR site

Layer 143 Vs Density | Thickness
(km/s) | (km/s) | (kg/m?) (m)

1 1,500 200 1,800 0-100
2 1,550 250 1,800 0-100
3 1,600 300 1,800 0-100
4 1,600 350 1,850 0-200
5 1,600 400 1,850 0-200
6 1,800 550 1,900 0-200
7 2,000 600 1,900 0-200
8 5,000 2,700 2,500 fixed
9 5,500 3,100 2,600 fixed
10 5,700 3,300 2,700 fixed
11 6,000 3,400 2,750 fixed
12 6,400 3,800 2,800 fixed
13 7,500 4,500 3,200 fixed
14 8,000 4,700 3,200 half space
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Fig. 3 Histograms of marginal posterior
distribution of model parameters for the TWR
site.
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Fig. 4 (Top left) Comparison between the
theoretical phase velocity dispersion curve
(red line) and the observed phase velocity
(blue circles) for the TWR site. (Top right)
Estimated S-wave velocity model. (Bottom)
Comparison between the theoretical (red) and
observed (blue) H/V spectral ratios.
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Fig. 5 (left) Comparison between the
theoretical phase velocity dispersion curve
(red line) and the observed phase velocity
(blue circles) for the small-size microtremor
array sites in the Ujitawara Basin. (right)
Estimated S-wave velocity model.
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Table 3 List of the single-station microtremor observations in the Ujitawara Basin

Site Latitude Longitude Elevation Date Start Time End Time Section
(°N) (°E) (m)

UD2101 34.83526 135.86271 151 2021/5/26 10:19 11:01 Minami
UD2102 34.84410 135.85494 130 2021/5/26 10:23 11:07 Minami
UD2103 34.84402 135.84276 152 2021/5/26 10:06 10:53 Gonokuchi
UD2104 34.83955 135.85245 152 2021/5/26 10:18 10:57 Minami
UD2105 34.85466 135.85862 130 2021/5/26 11:27 12:47 Araki
UD2106 34.85387 135.86257 123 2021/5/26 11:35 12:50 Tachikawa
UD2107 34.85255 135.89753 190 2021/5/26 13:08 13:40 Yuyadani
UD2108 34.85258 135.88603 201 2021/5/26 13:19 13:50 Industrial Park
UD2109 34.87110 135.87428 170 2021/5/26 14:04 15:06 Zenjoji
UD2110 34.87942 135.88276 218 2021/5/26 14:15 15:02 Zenjoji
UD2111 34.85926 135.86853 134 2021/5/26 15:17 16:19 Iwayama
UD2112 34.85564 135.86855 131 2021/5/26 15:24 16:16 Tachikawa
UD2113 34.85632 135.86382 132 2021/5/26 15:43 16:26 Iwayama
UD2114 34.86048 135.87272 139 2021/5/26 15:45 16:22 Iwayama
UD2115 34.84949 135.86868 137 2021/5/26 16:45 17:47 Tachikawa
UD2116 34.84478 135.86742 157 2021/5/26 16:47 17:39 Neda
UD2117 34.84762 135.86435 141 2021/5/26 16:55 17:34 Neda
UD2118 34.85157 135.86287 126 2021/5/26 16:59 17:30 Araki
UD2119 34.85079 135.87410 153 2021/10/22 9:49 10:30 Tachikawa
UD2120 34.85451 135.87824 174 2021/10/22 10:03 10:36 Iwayama
UD2121 34.84760 135.88321 170 2021/10/22 10:11 10:48 Tachikawa
UD2122 34.85054 135.87925 157 2021/10/22 10:15 10:45 Tachikawa
UD2123 34.84887 135.89093 229 2021/10/22 10:58 11:41 Industrial Park
UD2124 34.85245 135.89186 207 2021/10/22 11:04 11:44 Industrial Park
UD2125 34.85647 135.88862 172 2021/10/22 11:11 12:51 Industrial Park
UD2126 34.86035 135.89250 234 2021/10/22 11:21 12:46 Ryokuenzaka
UD2127 34.86478 135.87850 188 2021/10/22 11:56 12:32 Zenjoji
UD2128 34.86420 135.87179 146 2021/10/22 12:07 12:37 Iwayama
UD2129 34.85377 135.86581 128 2021/10/22 13:18 14:00 Tachikawa
UD2130 34.85128 135.86013 123 2021/10/22 13:25 14:05 Neda
UD2131 34.84676 135.85728 131 2021/10/22 13:38 14:09 Minami
UD2132 34.85146 135.85488 119 2021/10/22 13:48 14:46 Minami
UD2133 34.85014 135.84986 122 2021/10/22 14:19 15:45 Gonokuchi
UD2134 34.85319 135.84796 117 2021/10/22 14:34 15:51 Gonokuchi
UD2135 34.85416 135.85087 113 2021/10/22 14:42 15:28 Gonokuchi
UD2136 34.85279 135.85242 117 2021/10/22 15:08 15:38 Gonokuchi
UD2137 34.84684 135.85307 127 2022/2/17 13:20 14:18 Minami
UD2138 34.84276 135.85247 138 2022/2/17 13:30 14:10 Minami
UD2139 34.84188 135.85719 135 2022/2/17 13:37 14:08 Minami
UD2140 34.83786 135.86441 181 2022/2/17 14:33 15:22 Minami
UD2141 34.84291 135.85881 137 2022/2/17 14:44 15:27 Minami
UD2142 34.87068 135.88344 215 2022/2/17 15:03 15:54 Zenjoji
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Fig. 6 Observed microtremor H/V spectra in the Ujitawara Basin. Thick line and thin line represent the
average H/V spectra and its standard deviation, respectively.
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the Ujitawara Basin.
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Fig. 8 Map of the microtremor observation sites in the Wazuka Basin. The circles and triangles indicate
the single-station microtremor observation sites and the small-aperture microtremor array observation
sites, respectively. The symbol color corresponds to the peak frequency of the H/V spectral ratio. The
base map is drawn based on the Geological Map by Ozaki et al. (2000) and Digital Map (Basic
Geospatial Information) by the Geospatial Information Authority of Japan. Bs: Bessho, Eh: Erihara, Hy:
Harayama, Ib: Ibirao, It: Ishitera, Kt: Kamatsuka, Ky: Koya, Mm: Minami, Mz: Monzen, Nk: Naka, Sd:
Somada, Sn: Sono, Sr: Shirasu.



Table 4 List of the single-station microtremor observations in the Wazuka Basin

Site Latitude Longitude Elevation Date Start Time End Time Section
(°N) (°E) (m)

WZ2151 34.80218 135.90893 133 2021/6/22 10:22 11:28 Naka
WZ2152  34.80025 135.91283 136 2021/6/22 10:34 11:24 Naka
WZ2153  34.80852 135.90872 161 2021/6/22 11:38 13:07 Sono
WZ2154  34.80683 135.91629 140 2021/6/22 11:57 13:16 Monzen
WZ2155  34.81104 135.91621 154 2021/6/22 12:25 13:03 Harayama
WZ2156  34.80614 13591171 148 2021/6/22 12:33 13:12 Sono
WZ2157  34.79841 135.90910 144 2021/6/22 13:38 14:45 Kamatsuka
WZ2158  34.80147 135.90257 138 2021/6/22 13:47 14:53 Bessho
WZ2159  34.80525 135.90211 160 2021/6/22 13:56 14:55 Bessho
WZ2160  34.80108 135.89644 157 2021/6/22 15:10 16:15 Bessho
WZ2161 34.79499 135.90064 124 2021/6/22 15:14 16:11 Minami
WZ2162  34.78804 135.90585 139 2021/6/22 15:22 15:59 Somada
WZ2163  34.79537 135.90489 125 2021/6/22 15:34 16:03 Kamatsuka
WZ2164  34.79465 135.88730 158 2021/6/22 16:28 17:32 Shirasu
WZ2165  34.78055 135.88121 75 2021/6/22 16:54 17:48 Ishitera
WZ2166  34.78421 135.87728 140 2021/6/22 16:51 17:43 Ishitera
WZ2167  34.79040 135.88334 166 2021/6/22 17:00 17:37 Shirasu
WZ2168  34.80664 135.90954 150 2021/12/10 10:07 11:15 Sono
WZ2169  34.80423 135.91431 137 2021/12/10 10:19 11:00 Naka
WZ2170  34.80343 13591136 133 2021/12/10 10:26 11:11 Naka
WZ2171 34.80236 135.91286 133 2021/12/10 10:44 11:07 Naka
WZ2172  34.80061 135.90853 130 2021/12/10 11:28 12:45 Naka
WZ2173  34.79320 135.90351 136 2021/12/10 11:41 12:36 Minami
WZ2174  34.79801 135.90307 127 2021/12/10 11:52 12:40 Bessho
WZ2175  34.79879 135.89775 144 2021/12/10 12:04 12:50 Bessho
WZ2176  34.80340 135.89885 147 2021/12/10 12:59 13:59 Bessho
WZ2177  34.80413 135.89766 157 2021/12/10 13:10 13:55 Bessho
WZ2178  34.80743 135.89630 191 2021/12/10 13:19 14:02 Bessho
WZ2179  34.80504 135.89482 180 2021/12/10 13:26 14:04 Bessho
WZ2180  34.80013 135.89169 181 2021/12/10 14:16 15:29 Shirasu
WZ2181 34.79665 135.89210 147 2021/12/10 14:29 15:34 Shirasu
WZ2182  34.79634 135.89542 141 2021/12/10 14:38 15:26 Shirasu
WZ2183  34.79065 135.89568 114 2021/12/10 14:50 15:21 Shirasu
WZ2184  34.79916 135.88498 212 2021/12/10 15:50 16:47 Shirasu
WZ2185  34.78450 135.88649 95 2021/12/10 16:32 17:04 Erihara
WZ2186  34.77627 135.88070 64 2021/12/10 16:32 17:10 Ishitera
WZ2187  34.76806 135.87599 47 2021/12/10 16:28 17:17 Ibirao
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Fig. 9 Observed microtremor H/V spectra in the Wazuka Basin. Thick line and thin line represent the
average H/V spectra and its standard deviation, respectively.
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