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Table 1. List of tsunami travel times, in minutes, recorded by tide gauges.
Q o
. ZlelS o] BB, HIREE:
Date Location eI ElE |l &8 S]lal 8 |2 &gl &
§EISIEIE|E18 8 & |2 822
T M| T |2 <|0O|0 (2| O |¥Fnl <«
1894 Mar. 22 Kushiro (26)| 25 |(53)] 42 | 64
1896 Jan. 9 Ibaraki 63 ((38){(28)[(40)
1896 June 15 Sanriku 66 |(65)| 30 | 18 | 40 |(45)| 52 |(54)| (115) |117
1897 Feb. 20 Miyagi (15)|(60)
1897 Aug. 5 Sanriku (60){(35)] 40 |(45)|(50) (50) 110
1898 Apr. 23 » (25)!(28)
1899 Nov. 25 Hiuganada (40)|(20)
1901 June 24 Amami-Oshima (65)
1901 Aug. 9 Hachinohe 26?
1901 Aug. 10 ” 26?
1911 June 15 Amami-Oshima (65)
1915 Nov. 1 Sanriku (26)(30) :
1923 June 2 Ibaraki 60 {(34)[(30)
1923 Sept. 1 Kanto 110?| 95 {(90)| 80 | 54 | 40 | 77| 46 | 60
1923 Sept. 2 Katsuura (40) [(20)
1927 Aug. 6 Miyagi 60 |(40)(30)
1927 Aug. 19 Boso 34|34
1928 May 27 Iwata 44 |(24)|(45)
1931 Mar. 9 E. Aomori 53 |(36)|(60)
1931 Nov. 2 Hiuganada 47 | 27 |(24)
1933 Mar. 3 Sanriku 34?| 30?| 46 ((30)! 36 [(45)| 50 | 48 75?| 857
1933 June 19 Miyagi 65 [(40);(22)
1935 July 19 Ibaraki (50)| 20 |(40)
1935 Oct. 13 Iwate 40 1(26)|(50)| 75
1935 Oct. 18 " (50)|(32)
1936 Nov. 3 Miyagi 69 |(36)((20)| 53
1938 May 23 | Ibaraki (60)| 35 | 24 | 32 {(45)
1938 Nov. 5 Fukushima 87190 | 56| 43 | 22| 35 {(45)
1938 Nov. b ” 90 {(70)|(40)| 32 | 30 {(45)
1938 Nov. 6 ” 75|83 |53|35(25]39
1938 Nov. 7 " 83 |(60)| 50 | 24 | 31 |(45)
1938 Nov. 14 ” 46)] 27 | 41
1938 Nov. 22 ” (40)| 35 | 44
1938 Nov. 30 ” (40)| 30 |(44)
1939 Mar. 20 Hiuganada (30)|(30)
1941 Nov. 19 " 50 | 21 |(30)
1943 June 13 E. Aomori (40)|(60)
1944 Dec. 7 Tonankai 95 | 85?7 72 1(60) (55); 45 | 20 | 10 | 52 |(70)
1945 Feb. 10 E. Aomori (30)

(to be continued)
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Table 1. (continued)
© o
. ZleolS|g|E B, HARER:
Date Location S22 S8 8|S || & |2 oE| &
s 28|35 8|28 & sz
T i D 2| < O|0|2| O |MEFH<
1946 Dec. 21 Nankaido (70)| 20 5120 |60
1948 Apr. 18 Shionomisaki 28) |(12)
1952 Mar. 4 Tokachi (45)| 25 |46 |50 | 72 | 79 | 72 | 80 1577
1952 Mar. 10 ” (35)1(50)
1953 Nov. 26 Boso 67 |66 |48 |38 | 22| 68 |72 |94
1959 Jan. 22 Fukushima 48 | 36 | 38
1959 Oct. 26 ” 42 | 38 | 44?
1960 Mar. 21 Iwate 50 | 46 | 43 | 22 | 44 | 60
1960 Mar. 23 ” 28 | 44 | 567
1960 July 30 ” 22
1961 Jan. 16 Ibaraki 52 | 30 | 36?
1961 Jan. 16 ” 54 | 32 | 367
1961 Feb. 27 Hiuganada 3531 3
1961 July 18 Yakushima 54 | 36
1961 Aug. 12 Kushiro 30 | 34
1961 Nov. 15 " 31|28
1962 Apr. 12 Miyagi 34|30 |49 | 54
1962 Apr. 23 Hiroo 50 | 26
1968 Apr. 1 Hiuganada 50 |42 |21 |27
1968 May 16 Sanriku 52 138 |33 |28 53|67]|63 110
1968 May 16 ” 40 | 36 |(60)
1968 June 12 ” 48 | 22 |(40)| 58
1918 Sept. 8 Urup 74?) 68 92 113 187
1958 Nov. 7 Iturup 38 |44 82|68 |83|98 92|98 149 183 202
1961 Feb. 13 Shikotan 46 | 50?
1963 Oct. 13 Urup 58 | 60 105 | 82 1112 110 (112 117 174 1212 210
1964 July 24 Simushir 86
1965 June 11 Tturup 58?
1968 Jan. 29 Shikotan 37 | 422
1969 Aug. 12 ” 3238270 | 64 | 84 | 97 | 94 [115 | 164 1154 192?‘199

Gothic type:

(

):

Tsunami which was observed with the maximum height of 2m or more.

Estimated value.
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Frequency distributions of tsunami travel time, 1894-1969. Solid mark:

Tsunami which was observed with the maximum height of 2m or more.
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Fig. 2. Index map of the refraction diagrams.
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Fig. 3. Tsunami travel times to Hanasaki and Kushiro. Time interval: 2 min.

bl



B AR &MU 31 5 B D FERH & R RN 183

Fig. 4. Tsunami travel times to Hiroo and Urakawa. Time interval: 2min.
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Fig. 5. Tsunami travel times to Muroran and Hachinohe (Minato). Time in:
terval: 2 min.
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Fig. 6. Tsunami travel times to Miyako and Miyagi-Enoshima. Time interval:
2 min
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Fig. 7. Tsunami travel times to Miyagi-Enoshima and Onahama. Time interval:
2 min.
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Time interval: 2min.

Fig. 8. Tsunami travel times to Choshi and Mera.
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Time interval: 2 min.

Fig. 9. Tsunami travel times to Omaezaki and Owase.
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Time interval: 2 min.

Fig. 10. Tsunami travel times to Kushimoto and Muroto.
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Fig. 11. Tsunami travel times to Tosa-Shimizu and Aburatsu. Time interval:
2 min.
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Tsunami travel times to Nishino-omote and Naze.

2 min.

Fig. 12.
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10. Travel Times of Tsunamis and Refraction Diagrams
at the Pacific Coast of Japan.

By Tokutaro HATORI and Morio KOYAMA,
Earthquake Research Institute.

For the tsunamis which were generated off the Pacific coast of Japan during the
last 76 years (1894-1969), the tsunami travel times observed at 12 tide stations are listed
in Table 1. Features of the frequency distribution of travel time for NE Japan are
different from those for SW Japan, because of the difference of the geographic charac-
teristics of the tsunami source (Fig. 1). In the former region, a large frequency is found
in the range of 30 ~40 min, in contrast to 10~20m in the latter region. Starting from
19 tide stations indicated in Fig. 2, the inverse refraction diagrams of long waves are
drawn on bathymetric charts (Figs. 3-12). Wave fronts are shown at 2min intervals.
The uncertainty of the diagrams may be within +2min for most of the regions con-
sidered.




