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Fig. 1 Locations of tide gauge stations along the south coast of Japan: 1) Mera, 2) Irozaki, 3) Uchiura, 4) Shi-
mizuko, 5) Omaezaki, 6) Maisaka, 7) Akabane, 8) Nagoya, 9) Toba, 10) Owase, 11) Uragami, 12) Kushimoto,
13) Wakayama, 14) Murotomisaki, 15) Tosashimizu. The Tokai district corresponds to Stations 2-10.
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(a) Differences in mean OMHs on the south coast of Japan between the Kuroshio LM and non-LM peri-

ods. Filled circles (crosses) represent the differences in 6-year (3-year) mean OMHs between the periods
2018-2023 and 2011-2016 (2020-2022 and 2014-2016). Error bars indicate 95% confidence intervals.
Kuroshio paths for the periods (b) 2018-2023 and (c) 2011-2016.
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Fig. 5 Correlation coefficients of the OMH at each station in Japan with (a, b) OMHg.eaq @and (¢, d) OMHg ghimoto

for the periods (a, c) 2010-2013 and (b, d) 2018-2023.

Bz e < 0.65, RigfTHiE< 0.8 ETH - 7z,
&Moo OMH o 251X (Fig. 6) Tld, 2022 44
X% 2023 4F 6 H 0 R & i o R4 2 A3 DU o A
OHIE & D B KREL, BARUEO LM L L ZEIC
o TWBIENTND,

3.3. KIEITHIE® OMH & R#REEDE{R

KT o OMH o) (Fig. 6) 1, KT T
b OMH ICIZ562&DH 5 LA RT, TORIETHIRF
® OMH O£ 8 & BT OBIR%2 MR T 2 720, #HIFl
IR & AR D OMH H3K & WIRE & /NS WIRFD L % fiE
AL 7z, 2018 ~2023 4F ¢ i #b 51 © OMH fig 72 28+ 10
(0 EHERA) % L2 EmAER & — 1o TR 2 &R
a4 o BWEL % Fig. 7 1R $, #ETIRO OMH @SR
AN EA 1385 fhEE L LT 2 2 A% 0, —F
T, EfR2A1Z 138.5°E £ b D 137°E fhrzdb L3 %
B 139E 2L L CREEE» SHEN TN S 238
DTN TwD, £/, il T SFROWHKE %5
HBEbH 5, BAO OMH EiRAEME, RO ERF2E
) & FRRICE A 138.5°E (g% L LT 25460130,

[emIT(a) Eastern

-20

2018 2019 2020 2021 2022 2023

Fig. 6 Time series of OMHs along the south coast of
Japan during the 2018-2023 Kuroshio LM period:
(a) Eastern stations (2-11: Irozaki, Uchiura, Shi-
mizuko, Omaezaki, Maisaka, Akabane, Nagoya,
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Fig. 9 Spatial patterns and corresponding principal components for the (a, b) first and (¢, d) second EOF
modes. The percentage of total variance explained by each mode is shown in parentheses.
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Fig. 10 Colors represent composite maps of sea surface height deviations from mean values during the 2018-
2023 LM period for (a) PC1>1, (b) PC1<—1, (c) PC2>1, and (d) PC2< —1. The contours indicate the sea
surface height distribution.
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Fig. 12 Composite maps of the 100-m-depth temperature deviations from mean temperatures of 2010-2023
for (a) PC1>1, (b) PC1<—1, (c) PC2>1, and (d) PC2<—1.
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Fig. 13 Distribution of average OMHs for (a) PC2>1 and (b) PC2< —1 at tide stations along the south coast
of Japan.
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Fig. 14 Schematics illustrating the relationships between sea-level changes and Kuroshio paths during the LM
period. Positive sea-level anomalies are observed (a) west of the Tokai district when the Kuroshio flows close
to the Izu Peninsula, (b) along the Tokai district due to the westward bifurcation, and (c) west of Kushimoto

by the S-shaped path. In the case of (a)+

(b), the sea level rise is more pronounced along the Tokai district.

(a)’ shows the opposite pattern of (a), corresponding to negative sea-level anomalies west of the Tokai district

when the Kuroshio flows off the Izu Peninsula.
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Sea-level variability on the south coast of Japan and the Kuroshio
path during the 2017 Kuroshio large meander

Kumi Yoshita' ", Norihisa Usui® and Hiroyuki Inoue'

Abstract

This study investigates sea-level variability along the south coast of Japan during the 2017 Kuro-
shio large meander (LM), focusing specifically on the Kuroshio path. To estimate sea-level
changes associated with variations in the Kuroshio path, we utilize Observation Minus Hindcast
(OMH) data obtained by subtracting meteorological sea-level changes from observed sea-level
anomalies. Sea levels rose by 3-5 cm at eight stations along the Tokai district during the LM pe-
riod of 2018-2023 as compared to the 2011-2016 non-LM period. During the LM period, high
sea-level regions shifted depending on the Kuroshio path off the Tokai district. This variability
can be categorized into three patterns based on composite and empirical orthogonal function
(EOF) analyses: (1) when the Kuroshio flows close to the Izu and Boso Peninsulas, sea levels
tend to rise along the coast west of the Tokai district; (2) when the westward flow bifurcates
from the Kuroshio off the Tokai district, sea levels tend to rise throughout the Tokai district; (3)
when the Kuroshio adopts an S-shaped path and flows near the eastern side of the Kii Peninsu-
la, sea levels tend to rise west of Owase. Consequently, sea-level variability differs between the
eastern and western areas of the Kii Peninsula during the LM period.
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