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Fig. 1 Map showing the location of strong motions stations at Togane, Hongo, Otehachi, and Yokohama that recorded ground mo-
tion of the Tonankai earthquake in 1944. The KiK-net station (CHBH10) that recorded ground motion of the SE Off Kii-

Peninsula earthquake of 5 September 2004 is also shown.
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Fig. 2 Strong motion instruments of low-gain displace-
ment seismographs of (a) Imamura-type seismo-
graph and(b) Central Meteorological Obser-
vatory-type seismograph. Specifications of the
seismographs are listed in Table 1.
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Fig. 3 Three-component strong motion seismograms of the 1944 Tonankai Earthquake recorded at (a) Togane, (b) Hongo, (c)
Otemachi, and (d) Yokohama.
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Table 1 Specifications of Imamura type and Central Meteorological Observatory (CMO) type strong motion instruments for
horizontal (H) and vertical (V) components.

Strong Motion Natural Period Damping coeflicients . . Pen Length Paper speed
Instruments (Ty) (h) Magnification (mm) (mm/s)
Imamura type strong H: 3~5s H:0.22 H:2.0 385 40
motion instruments V:2s V: 0.22 V: 2.0
CMO type strong H:3~5s H: 0.33 H:1.0 480 95
motion instruments V:2s V: 0.33 V: 1.0

Table 2 Estimated instrumental characteristics of horizontal components of the Imamura type strong motion instruments in

Togane, Hongo and Yokohama, and Central Meteorological Observatory (CMO) type strong motion instruments in

Otemachi durig the 1944 Tonannkai earthquake.

Station Instrument and Natural Period Damping coeflicients Pen length Paper Speed
magnification (Ty (h) (mm) (mm/s)
T Imamura type NS (Chl):5.1s NS (Chl): 0.35 305 40
ogane mm
& X2 EW (Ch2): 4.1s EW (Ch2): 0.33
o Imamura type NS: 8.0s NS: 0.30 o 9
ongo X2 EW: 6.4 EW: 0.33 i
. CMO type NS: 4.6s NS: 0.33
Ot h 480 25.6
emacht x1 WE: 5.2's WE: 0.33 mm
Imamura type NS: 54s NS: 0.22
Yokoh: 400 29
orohama X2 WE: 4.0 WE: 0.22 i
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Fig. 4 Record section of horizontal ground motions for the 1944 Tonankai earthquake observed at (a) Togane, (b) Otenachi, and
(¢) Yokohama. Corrections of the instrumental response of strong motion seismographs are not applied.
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Fig. 5 Response function of seismograph with a (a) natural period of 7y=3, 4, and 5 s and common attenuation coefficients of 1=
0.2, and with a (b) attenuation coefficients of 2#=0.1, 0.3, 0.5 and 0.7 and common natural period of Ty=4s.
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Fig. 6 Experimental test for the correction of instrumental response assuming (a) 7y=5s, (b) 4 s, and (c¢) 3 s and a common at-
tenuation coefficients 2=0.2, and (d) corresponding velocity response spectrum for (a)—(c) assuming a damping factor of

h=0.05.
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(a) Chiba 2004/09/05 23:53, SE Off Kii Peninsula (Mw7.4)
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Fig. 7 Horizontal ground velocities records at (a) Chiba (CHBH10). (b) Otemachi (JMA_E4E), and (c) Yokohama (JMA
E56) during the 2004 SE Off Kii Peninsula earthquake (Mw7.4).
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Fig. 8 Fourier spectra of (a) NS and (b) EW-component ground velocities during the 2004 SE Off Kii Peninsula earthquake at

Chiba, Otemachi, and Yokohama.
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Fig. 9 Comparison of the Fourier specta of NS and EW component ground motions during the 1944 Tonankai earthquake ob-
served at Togane (dashed line) and (a) Otemachi and (b) Yokohama assuming different natural period (thin lines) and

that for adopted natural period (thick line)
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Fig. 10 Comparison of Fourier spectra for the reconstructed waveform of the 1944 Tonankai earthquake and those estimated
from the 2004 SE Off Kii Penmisula earthquake by using an empirical green function technique (thin lines) for (a)

Togane, (b) Otemachi, and (c) Yokohama.
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(a) Togane 1944 Tonankai Earthquake
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Fig. 11 Reconstructed ground motions of two horizontal components at (a) Togane, (b) Otemachi, and (c) Yokohama during the
1944 Tonankai earthquake.
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Fig. 12 Velocity response spectra of horizontal ground motions at (a) Togane, (b) Otemachi and (c) Yokohama during the 1944
Tonankai earthquake (solid lines) and the 2004 SE Off Kii Peninsula earthquake (broken lines).
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Recovering of strong motion record of the 1944 Tonankai earthquake and long period
ground motion in Kanto region

Takashi Furumura* and Misao Nakamura**

ABSTRACT

Strong ground motions observed in the Kanto basin during the Tonankai Mw8.1 earthquake in 1944
have been estimated from historical seismographs at Togane, Otemachi (Tokyo) and Yokohama. The
reproduced seismograms demonstrate large (10 cm) and long-time (>>600s) shaking of long-period
ground motions at a dominant period of about 7 to 12 s in the center of Tokyo during the Tonankai ear-
thquake. Such long-period signals are strongly radiating from large earthquake and then amplified sig-
nificantly in thick sediments of the Kanto basin overlying rigid bedrock. The velocity response spectrum of
strong ground motions shows large and sharp peaks at a dominant period of about 12 s and amplitude of
about 60 cm/s at Togane and about 30 cm/s at Yokohama. A large velocity response is found at Otemachi
in the period of 8 s with amplitude of about 25 cm/s. These amplitude levels are roughly 2-2.5 times larger
than those observed in Tokyo during the SE Off Kii Peninsula (Mw7.4) earthquake in 2004.
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