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Koichi Hayashi, Tomio Inazaki and Haruhiko Suzuki (2006) Buried incised-channels delineation
using microtremor array measurements at Soka and Misato Cities in Saitama Prefecture. Bu//. Geol.
Surv. Japan, vol. 57(9/10), p.309 - 325, 17 figs.

Abstract: Microtremor array measurements (MAM) have been applied to delineate buried incised-
channels in urban area of Japan. The site is a rectangular of 6 km X4 km in the Nakagawa Lowland
placed at Soka and Misato cities in Saitama prefecture, Japan. One-hundred and four MAM have been
carried out to delineate buried incised-channels filled with unconsolidated alluvial deposits (Chuseki-
so) thicken about 50 m. Triangle arrays were used at wide area, such as parks. L shaped arrays using
roads and crossings were also used for the data acquisition at the most of the site. A spatial auto
correlation (SPAC) method was applied to the approximately 10 minutes vertical component of
microtremor data. Phase-velocity curves were calculated in the frequency range of between 2 and 10
Hz. In spite of cultural noise or irregular array shape, fundamental mode of phase-velocity curves are
clearly obtained in the all observed points. An one-dimensional inversion using a non-linear least
square method has been applied to the phase-velocity curves to obtain one-dimensional S-wave ve-
locity structures. These one-dimensional structures were interpolated into a three-dimensional struc-
ture. We succeeded to map the shape and the depths of buried channel that agree with the borehole
data very well. The reconstructed shape and the depths of buried incised-channel fit well with those
interpreted from borehole data.

Keywords: Nakagawa Lowland, Holocene, Microtremor array measurements, Surface waves,
Geophysical exploration
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D SPHSE & M L, VIR ZRIPHZERO
SHEERNE & KW 3 3 RN (R 0%
DN A 2 E 52 Z L2k, Mo Sk
WEOBREIZ L BENEETE I ENTE S,

Fig. 2 Schematic diagram showing microtremor array measure-
ments. Amplitudes of shorter wave length surface-waves
decay rapidly with depth whereas those of longer wave
length keep amplitude even if deeper part. Therefore, shorter
wave-length surface-waves reflect shallow S-wave velocity
and longer ones reflect deeper S-wave velocity. S-wave
velocity profile can be estimated be measuring phase-
velocity for different wave-length (frequency).

R, BERA TR 40~50 m, BB T T
HHE20~30m& L >TW13),

.NRIERBE T LMRE

3.1 WENTLIREOBE

Hh R s & A ARBIR R sl IR B 2 U2 KD
WICIREI L T %, ZHUSHIHE) S WHENh 2 28, 2D
WeEN S ER W (REVENE) O —FET & 2 R KB &
Hi® 2 EEZ N TS, REPAIE, ST K OK
o7 (BRBYORFE ) ISIRE)$ 5L 4 ) -k, K
ST (IRE) O AZRE S S22 A1) (SR % 5
TR DB, WA (D 2 RO IR FEEE T T2
20D SR S R 3E %& KM 2 O T RIEE DO (2R %
fiEdT9 % Z LIS K DO SPRE MG & HEET 5 Z &
MTES (b, 2004). HEEBO M THIKEHE) % H7E
U, 2 DRIERE 2 BHT9 2 Z LIS K D ko Sk
%R PR AL A ME 7 LA RAETH 5.

Wi OO SYRIE A TRIE ST N R e B354, RN OD

WX WE T LA FEEOWEICH G R (1) Lz
ar ().

Fig. 3 A seismometer (top) and a seismograph (bottom) used in
the data acquisition of microtremor array measurements.
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Fig. 4 Shape and size of arrays used in the com-

parison.
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Example of waveform data obtained at buried channel (No.22 : top) and buried terrace (No.29 : bottom).
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Fig. 8 Amplitude spectrum obtained at buried channel
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(No0.22 : top) and buried terrace (No.29 : bottom).
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Fig. 9 Real part of spatial auto correlation obtained at buried channel (No.22 : top) and buried terrace (No.29 : bottom).
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Fig. 10 Spatial auto-correlation (SPAC) for 2.28 Hz
calculated from observed waveform data
and theoretical Bessel functions for the phase
velocity that minimize the residual between
spatial auto-correlation and Bessel function.
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function at buried channel (No.22 : top) and buried
terrace (No0.29 : bottom). Blue color indicates that the
residual is relatively small.
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Fig. 13 Dispersion curves for all 104 measurement points.
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