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PRELIMINARY STUDY ON DOMINANT FREQUENCY COMPONENT
OF STRONG MOTION FOR THE DIFFICULT TIME FOR EVACUATION
IN TSUNAMI ATTACK AREAS DURING THE 2011 TOHOKU EARTHQUAKE

Fumihiro MINATO, Yoshiya HATA, Akira FUJIKI, Masayuki YAMADA,
Yasuko KUWATA, Maki KOYAMA, Tadayoshi NAKASHIMA and Ken-ichi TOKIDA

Time histories of instantaneous instrumental seismic intensity based on the observed waveforms in
tsunami attack areas, Ishinomaki City and Sendai City, Japan, during the 2011 off the Pacific coast of
Tohoku Earthquake are calcuated to investigate the dominant frequency components of the ground
motion for the difficult time for tsunami evacuation. It was found that the difficult time are mainly
influenced by the intermediate frequency range (0.3-2Hz). Furthermore, we carried out ground-shaking
zoning in the tsunami attack areas based on the intermediate frequency range considering characteristics
of microtremor H/V spectra with high dense spatial location. The obtained findings are useful in tsunami
disaster prevention due to a future subduction-zone earthquake.
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E E E 10¢
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Peak Peak Peak Peak Peak T Peak Peak Peak Peak Peak '} ! Peak Peak
Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq.
S_144 1.4Hz S_151 2.1Hz S_158 1/.Hz S_165 1.5Hz S_172 1.8Hz S_179 1.8Hz S_186 1.7Hz S_193 1.4Hz S_200 5.9Hz S_207 2.9Hz S_214 1.7Hz S_221 3.0Hz
041 1 1001 1 10°0.1 1 10°0.1 1 1001 1 0 %d1 1 1001 1 1001 1 10°0.1 1 1091 1 10901 1 1001 1
10¢ 10¢ 10¢ 10 10¢ 10 10¢ 10 10 10¢ Frequency (Hz)
€ :
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1k 1 1 1 1 o1 1 1F 1 1 Lag
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Peak Peak Peak Peak Peak I Peak Peak Peak Peak Peak Peak
Freg. Freg. Freq. Freg. Freg. Freg. Freg. Freg. req. Freq. Freg.
0 (52145, (16Hz [S 152 16Hz [S 159 15Hz, [S 166 17Hz, S 178, (22Hz,  [S.180  21Hz |S 187  7iHz [S 194 | 18Hz [S 201  23Hz S 208 49Hz  [S 215 20Hz
1 1 1001 1 1001 1 10,0.1 1 1001 1 10 1 1 101 1 10-h1 1 1001 1 1 10 %41 1 10
10¢ 10 1 1 10 1 1 1 1 10¢

Peak Peak Peak Peak Peak
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Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. .
S_146 ~ 19Hz ~|S_ 153 ~ 17Hz ~|S_160 ~ 18Hz ~|S_167 ~ 15Hz |S_174  1.8Hz S 181 , 21Hz |S_188 ~ 06Hz |S 195 21Hz ~|S_ 202 ~ 19Hz [S_209 18Hz . |S 216 ,  18Hz
0 1 1070.1 1 10°0.1 1 1001 1 10°0.1 1 0 %9 1 10°0.1 1 10°0.1 1 1070.1 1 10°0.1 1 10 0.1 1 10
10¢ 10 10 10 1 10¢ 1 10¢ 10 10 10
15 £ H
2 2 !
o 1 1k 1 1 1 o 1 1 1k 1 1 Ll
2 2 :
T Peak Peak Peak Peak Peak T Peak Peak Peak Peak Peak - Peak
Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freq. Freﬁ.
S_147 ~ 20Hz [S_154 ~ 20Hz [S_161  19Hz [S_168  20Hz [S_175  23Hz S 182  21Hz |S_189 = 17Hz [S_196 16Hz |S 203 ~ 83Hz |S_210 = 17Hz ,|S-217 1.9Hz
041 1 16- 1 10°0.1 1 19 1 10°0.1 1 o %41 1 10°0.1 1 169 1 16- 1 1091 1 10 1 10
Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz) Frequency (Hz)
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