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The time of lower low water "

Azusa NAKAMURA ™', Chikara TSUCHIYA **, and Ryoichi HORINOUCHI**

Abstract

In many waters around Japan, it is well known that, among the low tides that occur twice a day during the

spring tide, the tide level is lower in the middle of the night in the winter and in the daytime in the summer.

We pointed out the approximate time of the lower low tide and showed its spatial distribution in Japan

using the tide prediction equation. It is shown that, on the Pacific coasts, the lower low tide of the spring

tide appears in the winter nighttime and in the summer daytime, although on the Japan Sea coasts, the

lower low tide of the spring tide appears in the winter daytime and in the summer nighttime. It is also

shown that this tendency does not depend on the year.
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Fig. 1. Phase of a harmonic constituent .
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Fig. 2. The time series of the correction term, F for the
the synthetic wave phase, and its simplification
G, in Tokyo (see the text for details of F and G).
The blue and orange dots represent F and G
respectively.
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Fig. 3. Tide predictions in Tokyo on January 11™ and July 5", 2020.
3. 202041 B 11 HR W7 A 5 HIZB 2 HE ORI

— 206 —



The time of lower low water

BN 1Ang e

B

¥R PREER TUUTOE

Fig. 4. Tide predictions for constituents K1 and O1 and the synthetic wave in Tokyo on January 11" and July 5%, 2020.
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Fig. 5. The appearance time for the lower tide of synthetic
wave at 70 locations in Japan on January 11"
2020.
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Fig. 6. The appearance time for the lower tide of synthetic
wave at 70 locations in Japan on July 50 2020.
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Table 1. Amplitude and Phase of K1 and O1 at Maizuru
and Shirahama.
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51 5.22 5.35 34231 314.42
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Table 2. The time for the lowest height of the synthetic
wave in the winter spring tides of 2010 — 2020
in Wakkanai, Miyako, Tokyo, Shirahama,
Naha, Tsushima Hidakatsu and Maizuru.

2. W, Bl OREL BEE R, xS HE B,

BB ITBUT 5 2010 4F20 5 2020 4FE DL D KO
B O f AR A6 HH BLIRE S

eiils] HER =2 HER BiE B X35 Eaia
2020518118 11:32:53| 22:05:35| 23:02:56] 23:58:03| 2:00:08| 5:19:58| 10:18:53
2019418228 12:39:42| 22:15:28| 23:11:21| 0:06:30] 2:08:02| 5:42:51] 10:36:55
2018415 4H| 12:34:48] 23:02:45| 23:59:09| 0:54:21| 2:56:01| 6:24:56] 11:22:00
2017418 14H| 12:53:03| 22:28:09| 23:24:05| 0:19:20] 2:20:47| 5:54:24] 10:50:24
2016418268 13:07:45| 22:32:46| 23:26:39| 0:22:07| 2:22:37| 6:20:15| 11:07:35
20154 1A7H| 13:09:59| 22:43:18| 23:38:53| 0:34:10| 2:35:27| 6:12:57| 11:07:46,
2014%1R178)| 12:39:19] 22:10:04] 23:05:00] 0:00:16] 2:01:21| 5:46:22| 10:37:47
2013415280 12:56:25| 22:16:03| 23:08:37| 0:04:07| 2:04:07| 6:20:25| 10:57:34
201241F108| 12:56:29| 22:28:11| 23:23:05] 0:18:13| 2:19:25| 6:05:36] 10:04:17
20114615208 12:24:59| 21:55:52| 22:50:28| 23:45:32| 1:46:41| 5:36:42| 10:23:28
2010%1A31H| 11:53:25] 22:06:16] 22:58:53| 23:54:02| 1:54:22| 6:10:52| 9:54:00

Table 3. The time for the lowest height of the synthetic
wave in the summer spring tides of 2010 —
2020 in Wakkanai, Miyako, Tokyo, Shirahama,
Naha, Tsushima Hidakatsu and Maizuru.
3. MM, BN ORRG BEE IRE, xS B,
BABIT BT 5 2010 4F20 5 2020 FEOE O KO
B BB D B AR AL BUR )

HEEAA A Bl R B ilE 35 baii
2020%E7A5H] 0:57:29] 9:40:08| 10:39:27| 10:44:16| 12:46:56| 15:47:50| 20:52:42,
20194 7H17H| 23:17:02| 9:51:37| 10:49:28| 11:44:40| 12:56:24| 16:10:56] 21:12:01
2018 7H27H| 22:44:49] 9:17:56| 10:15:31| 11:10:44| 12:22:21| 15:39:12] 20:40:11
2017%7A8H| 22:44:12| 9:23:30f 10:22:47| 11:18:14| 12:30:16| 15:30:23| 20:37:45,
201657A18H| 22:13:26] 8:50:22| 9:49:05| 10:44:30| 11:56:22| 15:01:28] 20:07:39
2015%7A308| 22:29:47] 8:59:26] 9:56:22| 10:51:39| 12:53:26| 15:25:52| 20:26:02
201478118 22:30:30] 9:06:05| 10:04:26| 10:59:47| 12:11:33| 15:20:24| 20:25:07
2013%7H228| 22:46:48] 9:15:41| 10:12:18] 11:07:31| 12:18:47| 15:45:22| 20:43:18
2012 7R 4H| 23:33:27| 10:04:26] 11:01:28| 11:56:37| 13:08:05| 16:30:52| 21:29:24,
201147A158| 23:01:00] 9:31:11]| 10:27:55| 11:23:01| 12:34:26] 16:00:32| 20:57:11
20104:7H527H] 0:09:03| 10:26:31| 11:20:11| 12:15:17| 14:16:04| 17:27:23| 22:08:31
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Fig. 7. Tide predictions for constituents K1 and O1 in Tokyo on April 8" and October 2™, 2020.
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