Bull.

Vol. 93

1. U &I

BFEo%E A dt

Earthqg. Res. Inst

Univ. Tokyo
(2018)  pp. 15-30

1944 EFFMBHE (M79) DEESH (2)
—SAEEOEMNCER SN -HELFBRROSH—

B - AR - kD - san T
BRI =N~ 1) 2ot Al A RV e L A

Seismic Intensities of the 1944 Tonankai Earthquake (M7.9)

(2) — Characteristics of Damage and Phenomena from Supplementary

Descriptions on Questionnaire Sheets —

Tomoya Harada®*, Kenji Satake!, Takashi Furumura" and Satoko Murotani®

D Earthquake Research Institute, The University of Tokyo
2 National Museum of Nature and Science

Abstract

Earthquake Research Institute (ERI), The University of Tokyo conducted a questionnaire survey
immediately after the 1944 Tonankai earthquake. By examining the 290 original questionnaire sheets,
Harada et al. (2017) assessed 288 seismic intensity values on the Kawasumi intensity scale (KI-scale). In
addition to questions to assess seismic intensity values, the questionnaire survey also requested
respondents to make notes in the margins of sheets. In response, 81 questionnaire sheets provided
supplementary descriptions, which are valuable because they were recorded by people who experienced
the earthquake and suffered from it, and are important for revealing the behavior of seismic waves and the
source mechanism of the 1944 Tonankai earthquake. All the supplementary descriptions are reprinted and
descriptions of damage, water disturbances, ground deformations, and tsunamis are examined. As a result,
the following characteristics are revealed: (1) Damage and ground deformations at high-seismic-intensity
observation points are described on the questionnaire sheets. At several points, damage in supplementary
descriptions is more severe than in questionnaire responses. Supplementary descriptions show damage
was most serious in and around the Suwa Basin, probably due to local amplification of seismic waves in the
basin. (2) Sloshing tank water in the Tokyo metropolis and Aichi prefecture was excited by 2-4 sec. period
seismic waves. (3) Large-scale ground deformations occurred in the deltas around the river mouths of Kiso,
Nagara, and Ibi Rivers in Aichi and Mie prefectures. Boiling soil and cracks due to liquefaction in Kumoi
village caused by the 1944 Tonankai earthquake are the only records of liquefaction in Shiga Prefecture.
(4) Although 1944 tsunami damage was serious, supplementary descriptions about the tsunami are limited
probably because the ERI also conducted a tsunami questionnaire survey on the 1944 Tonankai
earthquake.

Keywords : 1944 Tonankai earthquake, supplementary descriptions, damage, water disturbance, ground
deformations and tsunami
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Fig. 1.

Correspondence table of seismic intensities on the Kawasumi's intensity scale (KI scale: /), on JMA’s

old intensity scale (old JMAI scale: [jo1q), and on the JMA's new intensity scale (new JMAI scale: [jnew).
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Fig. 2. Distribution of seismic intensity values from the questionnaire survey (Harada et «l., 2017) on the Kawasumi's
intensity scale (a) and those on the JMA'’s old intensity scale (b). Star and rectangle are epicenter after JMA and fault
plane after Ichinose et al. (2003) of the 1994 earthquake, respectively. Thick solid lines indicate plate boundaries after
Bird (2003). This figure is adapted from Fig. 12 of Harada et al. (2017).
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Fig. 3. Examples of supplementary descriptions on questionnaire sheets. (a) Descriptions of bodily sensations for the
earthquake in Mitagaya village in Saitama Pref. (No. 17), (b) Descriptions of sloshing tank water in Meguro-ku in the
Tokyo metropolis (No. 44), (c) Descriptions of damage to houses in Konami village in Nagano Pref. (No. 79).
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Table 1. Damage, water disturbances, ground deformations, and tsunami caused by the 1944 Tonankai earthquake from
supplementary descriptions in the questionnaire sheets. Seismic intensity values are from Harada et al. (2017). Locations of
observation points from which damage and phenomena are described are shown in Fig. 5.
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The following items are written in each row: (A) Observation point number; (B) Name of prefecture or metropolis; (C) Name of
county, city, or ward in Tokyo metropolis; (D) Name of town or village; (E) Name of street, large section, or section; (F)
Representative seismic intensity from the questionnaire survey: “fx": the maximum intensity on Kl-scale, “5 *": mean of the top
five intensity values on Kl-scale, “5 %&.": mean of the top five intensity values on the old JMAI-scale; (G) damage or phenomena
caused by the 1944 Tonankai earthquake.
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Fig. 4. (a) Detailed report of damage caused by 1944 Tonanki earthquake in Naka town, Gifu Prefecture (No. 115) written by Dr.
Tokutaro Hatori. (b) Reprint of damage descriptions of the 1944 Tonankai earthquake in Dr. Tokutaro Hatori's report. (A) Schematic
plan view in the Dr. Hatori’s report of the building where Dr. Hatori was located at the time of the earthquake. Red circle indicates
the position of Dr. Hatori. (B) Sketch of water storage tank in which water was disturbed by the earthquake in Dr. Hatori’s report.
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Fig. 5. Distribution of damage caused by seismic shaking (gray circle: major damage, gray square: moderate
damage, gray triangle: minor damage, gray diamond: extent is unknown), water disturbances (dark triangle:
seiche, dark square: sloshing), tsunami (dark circle), and ground deformations around the observation point
(white square) at the location described in the supplementary descriptions (white diamond) from the
supplementary descriptions. Damage and phenomena are detailed in Table 1. Numbers in the figure indicate
observation point numbers in Table 1 and Table Al. Other symbols are the same as in Fig. 2.
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Fig. 6. Supplementary descriptions in and around Suwa Basin. Dark thin line and black dotted line are river and

municipal boundary in 1940, respectively.
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