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Overview of the software for tidal datums analysis (TideLevel) *
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Abstract

The Hydrographic and Oceanographic Department conducts tidal observations to determine tidal datums,

to monitor crustal movement or sea level change and so on, which are provided to users through its website.

Until now, miscellaneous tools and databases have been used to manage these data. In order to improve

operational efficiency and reduce human error, software for tidal datums analysis (TideLevel) has been

newly introduced. This paper introduces the functions of the TideLevel, including its internal calculation

algorithms. TideLevel provides friendly and intuitive operation, reduces the number of manual inputs

which leads to human error, and establishes a data management system that can link related information.
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Fig. 1. An example of the list of datum levels for nautical chart.
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Fig. 2. Workflow for updating the list of datum levels for
nautical chart.
2. TideLevel # 15 L7 —ERBEHEEDO 7 1 —IX.
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Table 1. The observation reports that can be output by TideLevel, and the information required to create each of them.
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Fig. 3. An example of the operation screen of the
previous tool.

3. W - WA = 2 — OHERAEm T 0 — .

Fig. 4. An example of the operation screen of the
TideLevel.
4. TideLevel OF/EM T > —151.
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17 283 290 310 340 369 386 386 369 334 288 241 204 186 192 220 262 312 359 388 398 391 368 339 312 13.7
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5 06:50 406 01:19 273 - - --- - - - - === 20017 418 13:82 157 - - --- - - - - 011.2
6 07:32 412 02:01 277 -- --- ~-- --- -- -—= -- --- 21:08 410 14:14 165 -- -- -- --- -- --—- -- -—  1007.8 ---
7 08:14 403 02:51 285 - - --- - - --- - - --- - - --- 22:02 394 15:03 162 -- --- -- --- -- --—- -- -— 1009.6 ---
8 09:06 397 03:41 287 - - --- -- === - - --- - - --- 22357 388 19:62 184 - - --- - - --- - - -e-- - - - 10074 ---
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11 01:01 383 07:11 282 ~-- --- -- ---= - - --- -- --- 12:30 363 19:01 246 -- --- -- --- -- --- -- --—-  1006.8 ---
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16 04:54 384 11:33 190 - - --- - - --= - - --- - o= 08122 388 - - --- - - --- - - -em o= - - - = 012,60 ---
17 05:32 388 00:01 283 - - --- - - --—-= - - --- --  --- 19:03 398 12:15 186 -- --- -- --- -- -—- -- - 10144 ---
18 06:10 403 00:36 292 - - --- -- --= - - --- - - --- 19:39 409 12:53 191 -- - -- --- -- --—- -- - 1008.0 ---
19 06:47 407 01:16 299 -- --- -- --- -- --- -- --- 20:16 407 13:28 189 -- --- -- --- -- --—- -- - 1005.7 ---
20 07:23 404 01:%0 296 -- --- =-- --- -- - --  --- 20:47 402 14:02 194 -- - -- - -- --—- -- --—  1006.0 ---
21 07:55 404 02:24 301 - - --- - - === - - === == --- 21:20 402 14:41 209 - - - - - --- - - --- - - -—= 0 1005.3  ---
22 08:30 398 03:00 305 -- --- -- --- -- --- --  --- 21:57 393 15:18 216 -- --- -- --- -- --—- -- --—  1004.8 ---
23 09:06 386 03:37 301 -- --- -- --- -- --- -- --- 22:79 384 15:53 226 -- --- -- --- -- --—- -- --—  1008.9 ---
24 09:54 371 04:27 297 - - --- - - === - - --- == - 2313 377 16:85 236 - - --- - - -e- o= --- - - -—= 101300 ---
25 10:58 360 05:17 292 - - --- -- --- - - --- - - --- 23:54 373 17:13 247 -- - -- - -- - -- - 0146 ---
26 11:50 349 06:16 284 - - --- - - === == -em o= e == -e= 18505 261 - - -e- - - mem - - -em - - -e- 10145 ---
27 00:41 369 07:26 270 - - --- -- --- -- ---  --  --- 13:2] 338 19:14 265 -- --- -- --- -- -—- -- -— 1015.1 ---
28 01:36 366 08:22 254 - - --- - - --- - - --- - - --- 14144 344 20:23 279 -- --- -- - -- -—= -- - 1015.1 ---
29 02:31 374 09:25 236 - - --- -- === - - === - - - 15:57 362 21:85 285 - - --- -- --- o= --- - - -—- 1010.9 ---
30 03:24 3880 10:20 215 -- --- -- --- -- --- --  --- 17:01 378 22:37 283 -- --- -- --- -- --—- -- --—  008.1 ---
b0y FAERAL
48 19:35 416cm 58 13:32 157cm

Fig. 5. An example of a monthly observed tide table. The top shows a summary of hourly tide levels, and the bottom
shows a summary of daily high and low tide times and tide levels.
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Fig. 6. Time series of tide levels displayed on the page for creating monthly observed tide tables. Missing periods are

highlighted and missing values are interpolated with red dots.
6. HEIEWRIFICEIR SNDWMLT— SRR 77 7. KW BZEINA T4 SR, K70y b ORHEA LS

I PIg B CEIR STV 5.



Masahiro NAMBU et al.

RIAIEARS

C b b

@

° o
o
HEE
O 15D HIERRIL

° HEDE
153 BRI

A @ b A B : MR ORE
) B ¢ b : mrosmesE

Fig. 7. Illustration of the interpolation method applied to

missing periods of less than 4 hours. The y-axis
represents the tide level. The yellow curve shows
the timeseries of estimated values, the blue dots
show the one-minute mean observed values, and
the red dots show the interpolated one-minute
mean observed values which fill in the missing
values. A and B are the observed deviations from
the estimated values before and after the missing
period, and C and D are the linearly interpolated
deviations between A and B. The interpolated
one-minute mean observed values are obtained
by adding C and D to the estimated values.
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Fig. 8. An example of the reproducibility check screen
after harmonic analysis. Blue shows the observed
tide level and light blue shows the tide level
estimated by the harmonic constants obtained
from the harmonic analysis of the observed tide
level.
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