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On the calculation of the tide table”

Kohei INO™! and Chikara TSUCHIYA **

Abstract

This article reviews the algorithms used for various calculations such as predicting the tidal heights and

currents for the tide table, using the tide table, and obtaining tidal harmonic constants.
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Table 1. Coefficients for calculating Vj, f; and #; of tidal

constituents.
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Table 2. Coefficients for calculating f; and #;.
K2 & u; DFTEDI-D DR

Boi B B i B ¥ ¥ ¥ai
Mm | 1.0000 |-0.1300 | 0.0013 | 0.0000 0.00 0.00 | 0.00
Mt 1.0429 | 0.4135 |-0.0040 | 0.0000 |-23.74 | 268 |-0.38
01 1.0089 | 0.1871 |-0.0147 | 0.0014 | 10.80 |-1.34 | 0.19
K1 1.0060 | 0.1150 |-0.0088 | 0.0006 | -8.86 | 0.68 |-0.07
n 1.0129 | 0.1676 |-0.0170 | 0.0016 |-12.94 | 1.34 |-0.19
001 |1.1027 | 0.6504 | 0.0317 |-0.0014 |-36.68 | 4.02 |-0.57
M2 1.0004 | -0.0373 | 0.0002 | 0.0000 | -2.14 | 0.00 | 0.00
K2 1.0241 | 0.2863 | 0.0083 | -0.0015 | -17.74 | 0.68 |-0.04

2.1.3  F¥5k 7 M pi oW O

B, Sk Sk v K E, W P o WS
DWW, HERMEICRHR LB Z BN TW 5.

P38 1 M 0 & L T D 5 o0 RO " A S B
Ke b5, MEiiE?S <, BEEBNT 2
AT E RV, BRI 2 W A 3K 1T
BE I ORNEEE T, PR 124E05 184EF T
SR B L o) ADCP 12 & A Bl A T b, FA
TERAF SNz OB EE R L 2z#k
R L, FET R iR o it AL, v
WD E X208, HitDE X244/ ThHho722 Lk
Mo, T OREEREENT 7 % BTk 0 i SR i H
ELTHBRL TS, REMFERKETD, 5K
X ADCP Ol 2 B & 12K S N diflE
BEMOTHERE 21TV, 2, BEEERO L &
1.25 f%, Jdedbvio & X 1.23 {5 053 2 #7248
% ok Bl PE KE O iR & LTHIRL Tw
%.

WG PR DWITE L, WD REEE RO,
WeALEB ORI &, ik 8 o K @A B 12
XY RD SNIZHFELRAH S, Wk T m Lo
KA A% R, KA L EIRA—E DOBIRICH B
EE LTR® Sl oA E I X o Hil
ENTWwD (P - KT, 2005). 2D X &
AEBIIKM S E IR TW 5.

2.1.4 W R OHEF IR

MW OHERIL, 1HESTZ2TLOTT). Thi
L, WROHEFEIILIHIEIXATH. WwiEl
cm HAL, @I 0.1 kt AL T RISHR I

B H3, W OREHEDE O FARE O 713 10 cm DLk
HHOHL, O LTI - T U ok
T Tkt IS 22w d H 5. W IEE ok
MEAVNE W28, DFPRA LR 2 Py
W O, RICRE L ORCE % 1 AR —%
EE LB OBRENBEHTE EVwEEZILR
5.

WIWERICIZBAETH 1 H2 5 12 A 31 HOHER
EABW S N DAY, WiOFED 12 H 31 HOEEDS
WK - 72556, EOFED 1 A 1 HIZBUIMEA
LIREL T EHROOLNS. #HIHOHRIZBNWT
&, 2ok ikt E oD, 1H 1 HOHE
B, ZOFEORIIINT A =2 X HHEHAHE
& WDEDOKLINT X — 712X BHEFED K
i L, 12 A 31 HOHEFAEIZ, ZDFEDKI
TA—FIZXBHRMHEE, BEORIINT A—F
WX BHHEMEOFEE LT 5.

2.15 “PFEKIHEIZOWT

BT\ B0 A BT, SFHEKIEIE—E O
B O TH 2 b b 720, BT o Bl i
LK, RIS A3 5 WIS
TVHERLL. WEONTIE, FHKEIEZEDER
NOUT Z, e, FEEOTFIHKIHOLES) % X
MLl 2w, HERICH WA Z) 1%, BB 0R
HOANZ X Y EHRENDD, BEIZ—-H LTS
DI TiE %L, FEAOBIH L L OGS X
DELREICHO LN TS Z LD 5.

22 F—LXR—JDHELHHARDHEEDE
W - WA, W ERET A S 72T
b, WIWEREDPY Th L, WEERE Y = 7 A
s DWW - R ONR—Y, U TV F 4 LR
F=IR=Y, FEEX 2T boavTFry
HL LTHIREEI TV S, FRIZ, W - Wi
BoONR=VTIL, WBEILE,S 2100 4 F TOE
EOLHOHEETEEICLTEBY, 120
AR HASCHOT NS B 205 2 5 %
e E OB ST 8 % .

W - WA X — Y TIE, 2000461 H 1

_4_



On the calculation of the tide table

HItCHRIBILE N RXNT A= Db D
12, TREoRIZK Y RIIT A= ZHH LT
% (I, 1989).
$,=2335.723436 + 481267.887361 £, + 3.38888 x
107ty +1.83333 % 10°° t),;°

pa=225.397325 + 4069.053805 £,,;— 1.02869 x 107
b —1.22222x107° t,}*
hy=280.6824 + 36000.769325 ts,+7.22222 % 10™

2
Z Sd

N,,=33.272936 — 1934.144694 t,,, + 2.08028 x 107

by +2.08333% 107 1),

D= 225.397325 + 4069.053805 t,,, — 1.02869 X 10

. — 1.22222 X107 1),

22T, Ao ofBENRH F TORRM
tu, NB DT D HHEF TG H £ TORER tg,
HoxMl 2 oG REO T H 1 HE TORH
b (&, HEEXNHEHEZZZY) Y A#EHTELR,
RN REOTHIHZL) Y ABHTRLL
L2 TRORICE > THONS.

tya= (J;—2378496) /36525

tss= (J,—2415021) /36525

tym = (], — 2378496) /36525

23 E—VDOHE

W, WY OGEE, RE oKL & 20
i, RO HEY T TH DO &, T
UE, FUPEIT SRR & 7 A K & FOH S 7 K
LTwWad, Ih50¥—22HET A0, T
(X 6 s HIBE Yy, MmO REIToTWD,
WIZOWTiE, 1THTIHE12AH31 HIZ MED
RINTG A= IZXBHFMEE, HHROFEDORL
NI RXA=F X BHRMEOTFIHMEE R L T
%.

WWDY — 2712, 3ODR oMY kM
BiZ74 v 74270, Tt LTRDTW
% (Fig. 1). #I371&—#ei22 H R e 2 4t
DS OT, WHEAHED, mEl, @1 H
WCHbETARBELATHEI L2 A A—DF
he#Ezohb (Fig.2). —F, Fig. 3D X912
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Fig. 1. Calculation of tidal peak. Black dots stand for
the predicted values. Blue line stands for the
quadratic function that fits the three predicted
values. Red dot stands for the calculated tidal
peak.
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Fig. 2. An image of a usual daily tide.
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Fig. 3. Animage of a tide when the same level continued
gently near the high water.
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Fig. 4. Animage of a tide when the amplitude was small
and the diurnal tide was relatively predominant.
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Fig. 5. The definition of time and level of peaks and
their difference.
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Fig. 6. An image of a twin tide.
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Fig. 7. The image of successive high and low waters in

a short time.
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Fig. 8. An image of the landing of tides.
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Fig. 9. Animage of the slide of tides.
9. WIDWHNHDA X =T,

Fig. 10. An image of unclear and successive high and

low waters.
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Fig. 11. The conventional conditional branch for peak choice.
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Fig. 12. The difference between the tide tables published by Japan Coast Guard and Japan Meteorological Agency.
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Fig. 13. The present conditional branch for peak choice.
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