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On the tidal current harmonic constants in Ise Bay "

Koji MUNEDA *

Abstract

The tidal current harmonic constants in Ise Bay are owned by the Japan Coast Guard Hydrographic and

Oceanographic Department and is a point-like one created by continuous day and night observation of

tidal currents at fixed points. There is a grid-like one created in 2004 based on joint reserch with the Japan

Hydrographic Association (2004, 2005a, 2005b). This time, as part of the research to create tidal current

grid data, tidal current harmonic constants were created from the current direction and current velocity

data observed by the Ise Bay Ocean Short Wave Radar operated by the Nagoya Port and Airport Technical

Research Office, Chubu Regional Development Bureau, Ministry of Land, Infrastructure, Transport and

Tourism. We examined these tidal current harmonic constants.
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Fig. 1. Grid point and grid size of H16 Japan Hydrographic
Association constant.
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Fig. 2. Distribution of current velocity and phase lag of the north-south component of the H16 Japan Hydrographic
Association constant M, diversion. (a) Current velocity of spring. (b) Current velocity of summer. (c) Phase

lag of spring. (d) Phase lag of summer.
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Fig. 3. Arrow marks for the constant current of H16 Japan Hydrographic Association constant. (a) Spring. (b)

Summer. (c) Autumn. (d) Winter.

X 3. HI6 HAKEBHEZEBOERDOKE. (@) & (b) H. (o) . (d) %

017 F4H1IHPL ER>TVWDEY, FEENY
vou—RERIBLAZEEEL TWD 20184 7
HUEEIE, 2017461 H 1 HA2SDEM7 7 4 VA3
RBEENTW., D72, FHFAEBIERHICY
7 ru—RNLZEMT7 74 Vi, 201741 H 1
HOORRHDDDEZR > TN,

32 1 BEGIOD ST 7 71 IVDER

CVT 7 7 4 Vid, B mFEEEL -7 —T
B L 72 OB - FEALRC i # (HLAL 0 em/
sec), 7'V v NOFEE - #%, AL - WK

mHoOZ)y FEFOF—%%1ty belL, 7
Vy FRETOT—%¢,%>Tw5h, EKT A
ST 7 7 4 Vix, 14T HICBImESES, Bl (7
Vow F) OfEEE - kR, BUNRHGBEA Hg 2 L
DF—=5 B0, 247 H LR IZEIAEF H R4,
VLIA) - U AE, FEAb - HCVE RS U A (HLAL
kn) OF—%ThHs (5FH, 2020).

7)) v NOME - $REHEDT7 74 VT 1 HEAL
DF—=F757%5ST 774 VOEKIZ, EHH
DT F VT —IRE SN2 24D CVT 7 7 4 )V
#tihd, Perl TR L727 # —~< v N T 0

_77_




Koji MUNEDA

N rRE #y-WATH FAEFRTEE

FTASRER
(n s SAE el de@ s e |

RATIRT EFFETEE
| WD s =is || (wosl

- FFSSORT
‘ 1#E EOEEEEA A TA IS

wamr | [2ET |

[ WEERT eRE | sk |

Fig. 4. “Ise Bay tidal current / tide prediction tidal current arrow mark display screen” displayed by the Japan
Hydrographic Association’s tidal current / tide prediction system (prototype version) created in March 2005.
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Fig. 5. Observation specifications of Isewan ocean shortwave radar. Ministry of Land, Infrastructure, Transport and

Tourism Chubu Regional Development Bureau Nagoya Port and Airport Technical Research Office, “Isewan

Environmental Database >Isewan Marine Radar >Observation Specifications” (http://www.isewan-db.go.jp/

radar/manual/kiki.html). (a) Observation points and observation areas. (b) About observation equipment.
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Fig. 7. Observed and smoothed values of north-south
and east-west component velocities.
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Fig. 17. A time-series diagram of current velocity for the tidal current whose observation period was estimated from
the observation value of “A” in the observation point position map (Fig. 14), the short-wave radar constant,
and the H16 Japan Hydrographic Association constant. (a) North-south component. (b) East-west
component.
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Fig. 18. A time-series diagram of velocity for the tidal current whose observation period was estimated from the

observation value of “F” in the observation point position map (Fig. 14), the short-wave radar constant, and
the H16 Japan Hydrographic Association constant. (a) North-south component. (b) East-west component.
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Fig. 19. Scatter plot of the current velocity for the tidal current whose observation period was estimated from the

observation value of “A” in the observation point position map (Fig. 14) and the shortwave radar constant,
and the H16 Japan Hydrographic Association constant. (a) North-south components of observed values and
short-wave radar constants. (b) East-west components of observed values and short-wave radar constants.
(c) North-south component of observed values and H16 Japan Hydrographic Association constants. (d)
East-west component of observed values and H16 Japan Hydrographic Association constants. (e) North-

south components of the short-wave radar constant and the H16 Japan Hydrographic Association constant.

(f) East-west components of the short-wave radar constant and the H16 Japan Hydrographic Association

constant.
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Fig. 20. Scatter plot of component current velocity for the tidal current whose observation period was estimated by

”

the observation values of “F (Observation period: January 12 to February 12, 1993)” in the observation
point position map (Fig. 14) and short-wave radar constants, and the H16 Japan Hydrographic Association
constant. (a) North-south components of observed values and short-wave radar constants. (b) East-west
components of observed values and short-wave radar constants. (¢) North-south component of observed
values and H16 Japan Hydrographic Association constants. (d) East-west component of observed values and
H16 Japan Hydrographic Association constants. (e) North-south components of the short-wave radar

constant and the H16 Japan Hydrographic Association constant. (f) East-west components of the short-wave

radar constant and the H16 Japan Hydrographic Association constant.
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Table 1. A table to determine the correlation coefficient between the north-south/east-west component current
velocities and the tidal current during the observation period estimated from the observed values, the short-
wave radar constant, and the H16 Japan Hydrographic Association constant.

F 1 BUIME, WL — 5 — 8 - H16 HAKE I S E B TR O 2 H5E L, e - S iitE & o

BARBE R 7o %
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= 13R3 ME| % AL RERS TR
= R e | BW [L—5—/
L—5— | H16XK1& | H16KR
¥ teowk | EREk | bEiwl
TERRA | TRRA | TRIREA
A 1_343719N1365626E_19990212_5m.st 1999/02/12 12:00- | 20 1376 0.9061 0.9369 0.8468
1999/03/03 14:20 0.4837 0.6430 0.8710
g | 2-343312N1364749E_19800513_3m.st 1980/05/13 15:00 - | 60 360 0.5729 0.5029 0.8422
1980/05/28 14:00 0.5390 0.4781 0.9375
c 3_343512N1364349E_19800513_3m.st 1980/05/13 14:00 - | 60 360 0.5466 0.5470 0.8735
1980/05/28 13:00 0.5193 0.5531 0.9308
D 4_344012N1364049E_19810519_3m.st 1981/05/19 22:00 - | 60 360 0.3666 0.3318 0.6741
1981/06/03 21:00 0.5259 0.3019 0.5562
E 5_344159N1364729E_20010723_5m.st 2001/07/24 00:00 - | 10 2148 0.3710 0.4062 0.8253
2001/08/07 21:50 0.5112 0.5987 0.6113
6-1_344612N1363855E_19930111_3m.st | 1993/01/12 00:00 - | 60 768 0.3667 0.3231 0.8354
F 1993/02/12 23:00 -0.1031 0.1010 0.1889
6-2_344612N1363855E_19940910_2m.st | 1994/09/11 00:00 - | 60 768 0.3071 0.3155 0.8652
1994/10/12 23:00 -0.1694 0.1854 -0.0192
7-1_344836N1364648E_19930111_3m.st | 1993/01/12 00:00 - | 60 768 0.6606 0.6166 0.9223
G 1993/02/12 23:00 -0.1367 0.0404 -0.0966
7-2_344836N1364648E_19930910_3m.st | 1993/09/11 00:00 - | 60 768 0.3497 0.3453 0.9215
1993/10/12 23:00 -0.0395 0.0701 -0.3264
H 8_345354N1364207E_19930111_3m.st 1993/01/12 00:00 - | 60 768 0.5538 0.4969 0.8420
1993/02/12 23:00 -0.0741 0.4644 -0.5075
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Fig. 21. An example of a time series of observation points (“D” in Fig. 14) where currents other than tidal currents

are observed.
21, WA OB S T A B (Fig. 14 @ [D]) OReRFIO—H.
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Fig. 22. Time-series diagram of the current velocity for the tidal current with the observation period estimated by
adding constant current to the observed values, short-wave radar constants and H16 Japan Hydrographic
Association constants in “F (Observation period: January 12 to February 12, 1993)” in the observation point
position map (Fig. 14). (a) North-south component. (b) East-west component.
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