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Trial of creating of tidal current grid data for the Akashi Strait"

Koji MUNEDA*', Chikara TSUCHIYA **, and Kohei INO**

Abstract
The Japan Coast Guard Hydrographic and Oceanographic Department has provided data on tidal current,
which is one of the ocean currents, as area information (tidal current grid data). In recent years,
technologies related to the ocean have advanced, and new information such as detailed water depth data
has been acquired. In addition, the mainstream method of providing tidal current grid data is digital, which
has a high variety of information usages from printed matter. The Hydrographic and Oceanographic

Department is conducting research to create new tidal current grid data corresponding to these. Between

2019 and 2020, the Akashi Strait was examined as part of first trial at creating tidal current grid data.
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Fig.1. An example of Kurushima tidal current
information published on the Hydrographic and
Oceanographic Department website.

X 1. (ﬁ(ﬂﬁ%ﬁiﬁ Web 4 N TAR L T\ 2% R

15D —1pl.

ERTOMRZRB L. Zhooliis ) v F
T =7 ZAEH LT\ B, i 2 i
WHLOZ BTN E A, AEHT D2 IR
B, MEBEONEBTH L. K10 FER DR
X, #7277 v NMEOTTE RIS BAMER S
T, LT, HRlw sy FF—4 3
PE SN TWieh o7z,
?&10$ﬁ®@&#%20$uiﬁﬁttﬁﬁ
&, HEEO RIS RO 2L, Bl o
WX BRI KT — 7 OBUSSENH Y, Zh
TIERE L7287 ) v FF— 232N 0%
%’ﬂﬁbt%@?i&(&ofw%.zwﬁi
T B 121E, BT OERITE DS W
oy FF—=5 OERPRETH S, $72, W7
Dy FF—213, KMEEEEERE OEE, it
> AT AANDFIR, ORI T Y — )V TOF)
& (G, 2020), ZHZANERISHIS L2 T
VINT—=FDORWEDITRDOEND L H 2o T
L. il s ) vy Rr—=421%, ire LTF
15 26 (2014) AR\ AR 8 AL O ZE T B 5 K 5 il
e 2 VRN L, WEEEIE RS Web H A & o 3k 5 ifipilk

|‘;¥EJEW55|

<;> -
N .:»f’/

[:]=7WV?FE 00m nghmu
1Yy FE 300m (REESHESETHILLE L O 1EE)
“:VU?f@ 1000m
:&ﬁ?ﬂ BT

Fig. 2. A draft plan for the grid area and grid size for
creating tidal current grid data.
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topography data, and water depth data.
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Fig. 4. Example of calculated area and open boundary. (a) Settings at the start of the trial. (b) Settings that gave the

best calculation results.
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Fig. 6. An example of a simple diagram of tidal current
grid data.
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Trial of creating of tidal current grid data for the Akashi Strait
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Fig. 7. An example of plotting tidal current grid data. (a) When the central part of the Akashi Strait was the east-

southeast strongest current. (b) When the central part of the Akashi Strait was the west-northwest strongest

current.
7. W) v N =& &KL L 7=—fl.
VO B BRI O LA,

(a) WA eIk v SR % B BRI SR U D AL

(b) WA ik S5 5374 b

- 103 -



Koji MUNEDA, Chikara TSUCHIYA, and Kohei INO

6 BRIy KT —2DIREE
W) vy NP —7 OfGEE, FElNlTFT—2 &L
THEMBI T — & EHGEBM T — & 2R L, it
WryIalb—varyEUNTF—SRET 7)) r—
Y (UTF TEMF—s T 7Y r—v 3
Y1 EwD) G ORET IS B BB AR,
2016b : HAKBA ¥ 2 7 2 kR &4k, 2016c) %
L7z, MEEONFIZRICEIRT 5.

6.1 ERBHET—4

SE MBI T — 0%, BUYIR ASHEA 47 (1972)
E7 H 10 H25FRk 18 (2006) 47 H 6 HE T
(B B 10 43~ 60 43-°C 15 A& DL Rl S h
729MTI2F =%ty b ([ C A CBUINR A
Rebb500H5), »HRIHAOBIUMEL 1 HAL
L L7 — 7 #%020,806 2 L7z @l v
FFr—%1%, FEMNTFT—S KT TV r—var%x
AL, BEENT—5 235570 v Fo@ii
BEATWER L7202 L7z, sl 7 —
79 OMEAERE T L O D% Table 5 )t
" Fig. 8 IZ/R7".

ERB T —2 9 E@m s ) vy Fr—7 odt
Ji - WO IE, 2R ~IR VDTS
w107 =%ty M), Hws2m Q7%
vy ) Tholz, HEPRD BV, Fig 7
O 121995 4% (2 W11 ) 1 (8L ) i 25 °F B 7
(1995) 49 H7H~10H 6 H) <, HBtR¥D
46757 B 43 i T 0.9657, W5 B 453t 3 T 0.9555
Tholz (Fig. 9 (a), (b)). MPBIA D §I A
(&, Fig. 7@ [® 1988 4] T, MEAREA LTS
B T 0.4188, H 5 T 0.5304 T -
7= (Fig. 10 (a), (b)).

W7 ) v R — % OF#E» S BT — ¥ Ot
W2 572 A ORMUHE L, MEFRTO - @ -
@-®- @D ® - @©T 10 K2 80.0%LL LT
Hole. MEFTOIZRAEE 1.0 Kigds, 6 H~
7 M 66.1%, 9~ 10 HBIM 67.1% TH -
oo F WAEENIOkn DL E (2D v F
T = H/hEv) A%, 6 H~7 H#Bil 334%, 9
H~ 10 H#ll 324% TdH - 72. MiEFHF 7O

Table 5. Summary of verification results in fixed point
observation data.
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&5 ars) (4 #Y | BEEYN | HEGRM
O | 2006/06/22 15:00 — 2006/07/06 13:40 10 2008 0.7454 0.6746
@ | 1995/06/12 16:00 — 1995/07/15 11:20 20 2363 0.9572 0.9510

1995/09/07 15:40 - 1995/10/06 15:00 20 2087 0.9658 0.9555
@ | 1988/07/26 12:00 — 1988/08/10 11:00 60 360 0.4189 0.5314
@ | 1995/06/11 15:20 — 1995/07/15 11:20 20 2427 0.9016 0.9756

1995/09/07 15:20 - 1995/10/11 13:00 20 2444 0.8933 0.9769
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@ | 1985/10/12 00:00 - 1985/11/12 23:00 60 768 0.8915 0.9183
® |1972/07/1000:00-1972/08/11 12:20 20 2342 0.5686 0.9609
@ |1976/06/11 10:00 - 1976/06/26 09:00 60 360 0.8922 0.9872
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Fig. 8. Summary of verification results in fixed-point
observation data.
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Trial of creating of tidal current grid data for the Akashi Strait
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Fig. 9. The point where the correlation between the northern and eastern component current velocities is the
strongest.
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Fig. 10. The point where the correlation between the northern and eastern component current velocities is the
weakest.
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Table 6. List of cruising observation data.

6. MUEB T — % —¥5

77 AINE FtA BT T2
[Ltxt] &EE i AlB K|S ¥ |& A B K o ¥

B 020620-1 2002 | 06 |20 |08 | 56 | 54 | 2002 |06 |20 |11 |18 | 24 567
B 020620-2 2002 |06 |20 | 12 |41 |42 | 2002 |06 | 20 | 15 | 06 | 57 582
B 020620-3 2002 |06 |20 | 15|51 |03 |2002 |06 |20 |19 |01 |18 762
BAH 020621-1 2002 |06 |21 | 10|05 |18 | 2002 |06 |21 |11 [59 |18 457
AR 020621-2 2002 |06 |21 | 13|33 |36 |2002 |06 |21 |15 |34 |36 485
B/ 020711-1 2002 | 07|11 |10 |15 |54 | 2002 |07 |11 |11 |15 |06 234
B/ 020711-2 2002 | 07 |11 |13 |24 |33 | 2002 |07 |11 |14 |38 |03 295
B 020711-3 2002 |07 |11 |16 |47 |27 | 2002 |07 |11 |18 |24 |27 389
B 020712-1 2002 |07 |12 |08 |25 |51 | 2002 |07 |12 |09 |54 |21 355
FAH 020712-2 2002 |07 |12 ]10|28 |36 | 2002 |07 |12 |11 [33 |21 260
B 020712-3 2002 |07 |12 |14 129 |09 | 2002 |07 |12 |14 |55 | 24 106
AR 020712-3b 2002 | 07 |12 | 14 |55 | 54 | 2002 |07 |12 |15 [ 40 | 09 178
BRI 020812-1 2002 |08 |12 09|09 |06 | 2002 [ 08|12 |09 |45 | 36 147
B 020812-2 2002 |08 |12 |09 |57 |21 |2002 |08 ]12 |10 |22 |21 101
B 020812-3 2002 |08 |12 10|38 |21 | 2002 |08 |12 |11 |04 | 36 106
B 020812-4 2002 |08 |12 |11 |28 |21 |2002 |08 |12 |12 |03 | 06 140
B 020812-5 2002 |08 |12 |12 |29 |51 |2002 |08 |12 |13 |08 | 36 156
BA% 020812-6 2002 | 08|12 |13 |10 |21 | 2002 |08 |12 |13 |44 |21 137
B 020812-7 2002 |08 |12 |13 |57 |51 | 2002 |08 |12 |14 |25 |51 113
BRI 020812-8 2002 |08 |12 |14 |59 |36 |2002 |08 ]12 |15 |31 |21 128
B 020812-9 2002 |08 |12 | 15|58 |51 | 2002 |08 |12 |16 |33 |06 138
B 020813-1 2002 |08 |13 |09 |35 |57 |2002 |08 |13 |10 |31 |42 224
B 020813-2 2002 |08 |13 |10 |59 |12 | 2002 |08 |13 |11 |30 |27 126
BA% 020813-3 2002 |08 |13 |11 |58 |12 | 2002 |08 |13 |12 |27 |12 117
BRI 020813-4 2002 | 08 |13 |12 |57 |42 | 2002 |08 |13 |13 |37 | 42 161
BRI 020813-5 2002 | 08 |13 |13 |56 |57 | 2002 |08 |13 |15 |24 | 42 352
B 020813-6 2002 |08 |13 | 15|55 |27 | 2002 |08 |13 |16 |41 |12 184
B 020813-7 2002 |08 |13 |16 |58 |42 | 2002 |08 |13 |17 | 33 | 57 142
B 020909-1 2002 |09 |09 |08 |21 |48 | 2002 [ 09|09 | 09 |46 | 48 341
B 020909-2 2002 | 09|09 |09 |47 |33 2002 |09 |09 |11 |04 |18 308
BA% 020909-3 2002 | 09|09 |13 |24 |33 ]2002 |09 |09 |14 |34]03 279
FA 020909-4 2002 |09 |09 |14 |34 |33 ]2002 0909 |15 |39 ]33 261
B4 020910-1 2002 |09 |10 |09 |35 |24 |2002 [ 0910 |10 [49 |54 299
B 020910-2 2002 |09 |10 | 10|50 |09 | 2002 [ 09|10 |12 |19 |24 358
B 020910-3 2002 |09 |10 |14 |20 |54 |2002 |09 |10 |15 |27 |09 266
B 020910-4 2002 |09 |10 | 15|27 |39 | 2002 [ 09|10 |16 |34 |24 268
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Trial of creating of tidal current grid data for the Akashi Strait
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Fig. 11. An example of plotting the current direction and current velocity (arrows) of cruising observation data.
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Fig. 12. An example of data in which the current
velocity difference less than *1.0 kn occupies
most of the data period and sea area.
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Fig. 13. An example of data in which most of the flow
velocity difference was +1.5 kn or more,
collected in the south of Tarumi, Kobe City.
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Fig. 14. Current velocity difference between tidal
current grid data and fixed point observation
data at position number @ (observation period:
September 7, 1995, 15:20 to October 11, 13:00).
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Fig. 15. Correction range of tidal current harmonic
constant.
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Trial of creating of tidal current grid data for the Akashi Strait

Table 7. Current velocity ratio between the tidal
current forecast point and the grid data near
the tidal current forecast point.

7O R T REEEO ) v R =4
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02:00, 4.4kn |09:00, 4.4kn [15:00, 2.8kn [21:00, 2.4kn
FEit (B 1.23 1.64 1.43 1.33

Table 8. The current velocity of the tidal current grid
data estimated by the current velocity of the
tidal forecast point and the corrected tidal
current harmonic constant.
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Fig. 16. An example of plotting tidal current grid data. (a) Around the time of the strongest current in the east-
southeast without a coefficient. (b) Around the time of the strongest current in the east-southeast with a
coefficient of 1.41.
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Trial of creating of tidal current grid data for the Akashi Strait
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