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* Study on evacuation behavior of people who have difficulties returning home in Sendai City by Shoma Sato,
Akihiro Shibayama, Takeshi Sato, and Makoto Okumura
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*A method for calculating the effective time spent by external supporters after a disaster based on Mobile
Spatial Statistics by Yuri Sawamura, Makoto Okumura and Hiromichi Yamaguchi
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Phase velocity of Love waves estimated from array records of rotational
components of horizontal microtremors

Li Weixi !, Hidekazu Yamamoto? and Tsuyoshi Saito?

1.Introduction

Horizontal microtremors contain both Rayleigh waves and Love waves, making it difficult to separate
them. Therefore, it has been difficult to use Love waves in previous microtremor array surveys. However,
since the rotational component in the horizontal plane contains only Love waves (Takeo and Ito, 1997),
it is possible to precisely estimate the Love wave phase velocity by using the array records of the
rotational component.

In this study, based on the method proposed by Yoshida et al. (2022) to derive the rotational component
from horizontal microtremors using a Taylor expansion approximation, we examined the effectiveness of

the method by comparing the obtained Love wave phase velocity with the model phase velocity.

2.Method

Taylor expansion approximates a function near a point using its value and derivatives. In this study, it is
applied to express the spatial distribution of horizontal microtremors and derive rotational components
from the obtained derivatives. These rotational components, calculated using EW and NS displacement
data from seismometers, enable the estimation of Love wave phase velocity. By focusing on horizontal

motion, this method effectively excludes Rayleigh waves, isolating the Love wave component.

3.Observation and Results

In this study, we used array record of microtremors observed at the Faculty of Science and Technology,
Iwate University and lioka Elementary School, using three-component velocitymeters (UP-255
seismometer).Figure 1 shows array configurations. Figure 2 shows the estimated Love wave phase
velocities. The SPAC method was used to estimate the phase velocities. At the Iwate University, the
phase velocities of Love waves were estimated at approximately 200 to 800 m/s in the frequency range
of 3 Hz to 13 Hz. When the first-order Taylor expansion was used, there was a discontinuity at the
frequency band of approximately 6 to 10 Hz. When the second-order Taylor expansion was used, the
obtained phase velocities were continuous.

At the lioka Elementary School, the phase velocities of Love waves were estimated at 200 to 600 m/s in
the frequency range of 3 Hz to 7 Hz and 10 Hz to 15 Hz. When the first-order Taylor expansion was used,
there was a discontinuity at the frequency band of approximately 7 to 11 Hz. When the second-order
Taylor expansion was used, results were obtained even at around 10 Hz.

The phase velocities obtained are almost consistent with the phase velocities calculated from the model

! Graduate School of Arts and Sciences, Iwate University
2 Iwate University



obtained in the previous research (Kainuma, 2007). As an advantage of higher-order expansions, the
second-order Taylor expansion is expected to cover a wider frequency range.
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Figure 2: Estimated phase velocities of Love waves. The phase velocities of the Taylor expansion Love
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purple line shows the theoretical dispersion curve of Love waves based on the S-wave velocity model
(Kainuma (2007)).
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*Local publications issued just after the 1894 Shonai earthquake —Focusing on the book of “Overview of the
earthquake and flood in Yamagata prefecture” — by Hiroshi Kagami and Toshihiko Mizuta
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*A Study of earthquake damage in Shonai district caused by the 1964 Niigata Earthquake
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