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Comparison of datasets for predicting the trajectory of the surface currents in the Kuroshio region "
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Abstract
Drift calculations were performed using three datasets of surface currents: i) satellite-derived geostrophic
current field by the Copernicus Marine Service (CMEMS), ii) MOVE/MRI.COM-JPN (grid size: 2 km),
and iii) MOVE/MRIL.COM-WNP (grid size: 0.1 degree). The datasets were evaluated by comparing them
with the trajectory of the buoys in the Kuroshio region. The closest prediction was made using the dataset
i), and the second closest was given by the dataset ii), though the deviations of differences from the
drifters were large. Therefore, the geostrophic current field by the CMEMS and MOVE/MRI.COM-JPN

can be said to suitable to be used for the trajectory prediction in the Kuroshio region.
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Fig. 2. 2-hourly location (purple numbers) of the buoy
Zbuoy53 on 17" December 2023 and its 2-hourly
location from the trajectory prediction using
2-km data (red), 0.1-degrees data (blue), and
CMEMS geostrophic data (black). Arrows
show respective currents.

2. 2023412 A 17 H®O 7 4 Zbuoyb3 @ 2 KFfi Z &

ONE (BEOKTFE) &, 2km7T—7% (R),
01 E57—% (#), CMEMS #iffjiig7—5 (H)
ZHOVEREIE O 2R L OfE. KT
FnEFENOmhEER L.

VI

Fig. 3a 13 202342 H 15 H®D 2 km ¥ — % % 7
WEF T, 7 A Zbuoyb2 @ 2023 4 2 A 10
H25 2 H 21 Ho#k ko LD
THb. 2km7—%, 01EF—%, CMEMS #
T — sy ozhEhz T, ZoMHEOER
TADKHOREDALE 2 5 24 Wy E G 5A %
ol & H 24 B0OERT A OMEDMO
PHEE DR RS %, Fig. 3b 12/RT. 2km 7— %1
IR EDHEEZRT, 0.1 ETF—2 12X 5%
KL~ E T, CMEMS #iff5it 7 — # 12 &
LR O ZETHCTWS, WTFhoRR
520 ~60kmPEEOHEEIDH 5. 2023 4 2 H
18 HIZEDF =%+ v b OEGHFHEAEF b i

TA D2 WEOMEI SN TS, 202342 A
18 HiZ, 7 A 3R> TR ELTWS
bOD, 3OO F =¥ty MaETTHYMEE
WS TB Y, Jb EEEDIERIZED -
72 (Fig. 4). D72, TOHDAKE 2EHH
TW5h.

Fig. 3c 13 202343 H4 HD 2km 7 — % & %
V7 A4 Zbuoy52 ® 202342 H 28 H2» 5 3 H 9
HoWprzE L2500 THAH. 2km 7—%, 0.1
7 —%, CMEMS #iffii 7 — ¥ D EhZh %
W<, ZoOWMOERT A D% H 0 KEOALED
5 24 WEER A 2T o o R L & H 24 KD
W7 A ONE OB OEEEOR RS %2, Fig. 3d 12
RY. HEERRIEICRE S &, MR O L
W7 A O 24 R DOALEOHHEDHEN 2 EHINICDH 5.
20234E3 H2 A5 4 HiZ 2km 7— % 25 b
BEAS/N X, Fig. 5122023 4E 3 A 4 H O3 7
A DB E %7 — 712 X 5 EFRFE O % R
3. BT, 2km T— 7 Ut o Billo
Je EATHFANZ 0 ) AA S EC, R OFBIMEAE
WEIAICRZE. ZoZEnrs, ZoOMBIC
2km 7— ¥ Wi b WIS oz EZ LR
5.

Fig. 6a 13 202343 H30 H® 2km 7— % &,
{37 4 Zbuoy44 @ 202343 H 26 HAH 4 H 2
HOMBZ 4L v VHOMTRLIZDIDOTH 5.
2km 7—%, 0157 —%, CMEMS Hiffiiji 7 —
Y DOFNEFNEHNCT, ZOWBEOERT A4 D&
H O KR OALE D & 24 W BRI FH A 217 o 728G R
& H 24 B 7 A ORLE O [ o kO IR
4§ %, Fig. 6b 12789, Fig. 6¢ 1 2023 4£ 4 H 18
H?2km 7— % LiE§E 7 4 Zbuoy4d @ 2023 4
AH1IBHPS4H 24 HOWBEEZRLZDDTH
%. 2km 7—%, 0.1 E7—%, CMEMS Hfiii
F=FDEFNETNEZNT, ZoOMHEOER 7 A
D% H 0 BFOALE D 5 24 BRI %2 17 - 72
FER L £ H 24 W OEER 7 4 ORLE O O i o
%% %, Fig. 6d I[Z/R9. 202344 ] 19 HD
2 km 77— ¥ OERETEAER E 24 OER T A O
PMEDOHHEDSIEFITKE L Lo Twb, Fig. 712

_64_



Comparison of datasets for predicting the trajectory of the surface currents in the Kuroshio region

20230215miE 20230210-20230221m7 (C) 20230304mifin 20230228-20230309
e e 40 5 R —— - - . o 4 3 .
- L " == 4 & I k & on
e RNl 'f.’\. ] e e
e it FAUNN LR
‘ i—“-;.“' i‘\,/’:‘i‘
L 4% § » o e B O EE R
. yro s g dd S E it
E 2km 1 - . - 2km
: = : - —— Zbuoy52 1 - L : -  —— Zbuoy52
130 135 140 145 150 155 160 130 135 140 145 150 155 160
(b) 1B DEBIERDE Zbuoy52 (d) 1B DIBBEREDE Zbuoy52
100 1 —— geostrophic 100 A —— geostrophic
— 2km —— 2km
—— 0.1deg —— 0.1deg
80 80 4
60 - 60 -
40 40 1
20 A 20 A
0 . . ; 0 . . .
2023-02-09 2023-02-13 2023-02-17 2023-02-21 2023-02-26 2023-03-02 2023-03-06 2023-03-10

Fig. 3. (a) 2-km data (red) on 15™ February 2023 and the trajectory of the buoy Zbuoy52 (green) from 10™ to 21%
February 2023. (b) The time series of the distance between the result of the trajectory prediction of 24 hours

from Oam on each day using 2-km data (red), 0.1-degree data (blue), and CMEMS geostrophic current data
(black) and the location of the buoy on 12am on each day. (c¢) 2-km data (red) on 4™ March 2023 and the
trajectory of the buoy Zbuoy52 (green) from 28" February to 9™ March 2023. (d) The same thing as Fig. 3b

but the time period is the same as Fig. 3c.
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Fig.4. The same as Fig. 2 but the buoy is Zbuoy52
(green) and the date is 18" February 2023.
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Fig.5. The same as Fig. 4 but the date is 4™ March
2023.
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Fig. 6. (a) 2.km data (red) on 30™ March 2023 and the trajectory of the buoy Zbuoy44 (brown) from 26™ March to
2" April 2023. (b) The same as Fig. 3b but the period is the same as Fig. 6a. (¢) 2-km data (red) on 18" April
2023 and the trajectory of the buoy Zbuoy44 (brown) from 13" to 24™ April 2023. (d) The same thing as Fig.

6b but the time period is the same as Fig. 6¢.
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Fig. 7. The same as Fig. 2 but the buoy is for Zbuoy44
(brown) and the date is 19" April 2023.
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Fig.8. (a) 2-km data (red) on 22" December 2023 and the trajectory of the buoy Zbuoy50 (cyan) from 17" to 31%
December 2023, the buoy Zbuoy51 (pink) from 16™ to 18" December 2023, and the buoy Zbuoy53 (purple)
from 16™ to 31 December 2023. (b) The same as Fig. 3b but the period is the same as Fig. 8a for the buoy
Zbuoy50. (c) The same as Fig. 3b but the period is the same as Fig. 8a for the buoy Zbuoy51. (d) The same
as Fig. 3b but the period is the same as Fig. 8a for the buoy Zbuoy53.
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Comparison of datasets for predicting the trajectory of the surface currents in the Kuroshio region
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