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Seiche at Lake Ashinoko triggered by the 2011 Off the Pacific Coast of Tohoku Earthquake
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Abstract
The 2011 Off the Pacific Coast of Tohoku Earthquake (M9.0) occurred on March 11, 2011. After this earthquake, water level at

Lake Ashinoko vibrated for some hours. We observed water level, which had a larger amplitude and different phase comparing with

a steady state. The maximum amplitude of the observed vibration in water level was about 0.2m. This phenomenon was seismic

seiche. We analyzed time series data of water level, and estimated natural periods (seiche) at Lake Ashinoko. The results showed

that the lake had the seiche periods of 15.16 (T,), 6.58 (T,), 4.48 (T;), 3.88 (T,), 3.13 (Ts), and 2.19 minutes (T,). T,, T,, T5, and

T, vibrated under a steady state, even before the earthquake. The amplitudes of T;, and T were activated after the earthquake.

In addition to these periods, T, and T, were generated only after the earthquake. The seismic seiche excited by the earthquake

continued at the maximum for about 20 hours. The observed natural periods of seiche at Lake Ashinoko were in very good

agreement with theoretical ones estimated from a simplified model.
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Table 1. Periods of seiche at Lake Ashinoko. Unit is minute. We listed results from Nakamura and Honda (1911), Suzuki (1937) and

this study. Italics mean that the period triggered only earthquake. The theoretical natural periods based on a simplified model

were also shown. L, and L, represent the length assumed a rectangle axis.
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Fig. 1. Distribution of observation site. Thick lines L, and L, in (b) indicate a rectangle axis for theoretical natural period calculation.
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Fig. 2. (a) Water level observed at Lake Ashinoko (1 minute sampling data from 00:00 on March 11, 2011 to 23:59 on March 12,
2011). (b) Running spectrum of water level. (c) Atmospheric pressure at Sengokuhara. (d) Mean wind velocity at Gotemba,

and (d) precipitation at Hakone. These site are shown in Fig. 1.
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Fig. 3. Snapshot of amplitude spectra. (a) 02:00 on March 11, 2011, (b) 12:00, (c) 15:00, (d) 20:00, (e) 02:00 on March 12, 2011,

and (f) 12:00.
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Fig. 4. (a) Water level observed at Lake Ashinoko (1 Hz
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the same time (Modified of Yukutake et al., 2011). (b)
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