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Fig. 2. Monthly mean sea-surface winds from NASA Quick Scatterometer (QuikSCAT) for the 1999/Septem-
ber-2007/August period: (a) October, (b) January, (c) April and (d) July. Data are provided by Risien and
Chelton (data available at http://cioss.coas.oregonstate.edu/scow/).
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Fig. 3. Monthly mean wind stress curls from QuikSCAT for the 1999/September-2007/August period: (a) Oc-
tober, (b) January, (c) April and (d) July. Data are provided by Risien and Chelton (data available at http://
cioss.coas.oregonstate.edu/scow/).
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Fig. 4. Seasonal variations in the bifurcation lati-
tude of the North Equatorial Current. Curve 1 is
based on the volume transport ( < 1000 m) in Qu
and Lukas (2003); curve 2 is derived from a diag-
nostic-model output in Yaremchuk and Qu (2004);
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Fig. 7. Seasonal variations of difference of dynamic heights relative to 400 db across the Luzon Strait between
the southernmost point of Taiwan (A) and the northernmost point of Luzon Island (B) : (a) depth integral, and
(b) vertical profile. Thin solid (dashed) line in (a) shows annual (semi-annual) cycle. Rearranged from Fig. 8 in
Qu (2000). © American Meteorological Society. Used with permission.
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Fig. 8. Responses of jet’s position (Xp/Lu) to Reyn-
olds number (R.) for several cases of gap’s width
(v). Xp: a zonal distance from the gap position to
the jet (positive: eastward), Lu: the meridional
distance (ie. width) of the gap, and y : the jet’s
width normalized by Lau. After Fig. 5 in Sheremet
(2001). © American Meteorological Society. Used
with permission.
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Fig. 9. Surface geostrophic current fields in the Luzon Strait calculated from AVISO data in June (a) and De-
cember (b). Surface flows from a numerical model driven by winter wind stresses given in the areas east (c)
and west (d) to the yellow line, respectively. After Figs. 3 and 4 in Wu and Hsin (2012).
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Fig. 10. Seasonal features of the Kuroshio path
around the East China Sea originally drawn by Sun
(1987) based on geomagnetic electro-kinetograph
(GEK) data. After Fig. 2 in Tang and Yang (1993).

#1%, Tang and Yang 1993), XZ=ZHEDOWE H L 2
SMEEDINE T 5 £ TICK 1 2 B0 5 ORISR &
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WAL & 1%, BB ORI IE AR R
VDR & DR Te D, MW A S FMEHE & b iRn L
WIEHL, ZofEHE, Fig 11 10RT & 5 REERE DK
AR TR E 1, JEBAR (the joint effect of barocli-
nicity and bottom relief) 1= & » B IFREE S BEMRH] ~ >
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Oey et al. (2010) %%, Wu etal (2014) 12, BT 7 0
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Fig. 11. Schematic view showing the hypothesized process in which the intrusion of the Kuroshio path onto the
continental shelf northeast of Taiwan is generated by regional surface cooling through JEBAR. After Fig. 2 in

Oey et al. (2010).
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Fig. 12. (a) Surface flow patterns northeast of Taiwan, classified by applying the method of the growing hierar-
chical self-organizing map to the weekly surface geostrophic velocity fields from 1993 to 2012. (b) Radar chart
of monthly occurrence-frequency for four flow-patterns. BMU (best-matching unit) corresponds with each of
flow patterns in (a). After Figs. 5 and 7 in Wu et al. (2014).
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2010) &, Chang and Oey (2012) 3{E#& EEHr D B #1R
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Fig. 13. Schematic view showing several oceanic re-
sponses to the PTO (Philippines-Taiwan Oscilla-
tion). The PTO is defined by polarity of the wind
stress curl dipole over the area east of Taiwan and
Luzon Island. After Fig. 9 in Chang and Oey
(2012). © American Meteorological Society. Used
with permission.
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Fig. 14. Relationships between Kuroshio path position (PC1 in each panel) and several climate indices : (a) Kuro-
shio volume transport off the eastern coast of Taiwan (KT), (b) PDO index, (¢) PTO index, and (d) their auto-
correlation functions (EMI : El Nifio Modoki Index, WP : Western Pacific Index, NPGO : North Pacific Gyre Os-

cillations). After Fig. 2 in Wang and Oey (2014).
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7273, Hsin et al. (2013) 3B 7280137 <, M
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ft.2 PDO L BRI T w3 dicx L, Chang and Oey
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Table 1. Seasonal mean volume transport of the
Kuroshio at the PN line during 30 years from1971
to 2000 (unit: Sv=1x 10°m’s ). Values are quot-
ed from the Oceanographic Prompt Report of the
Nagasaki Marine Observatory (No. 188, published
in May 2003).
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AT 5, #2513, JEBARIC & 2 EE A & T
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(a) Seasonal geostrophic transport variations of the Kuroshio south of Japan; @ : 1000 db, and O: 1500

db for reference level. (b) Seasonal Sverdrup transport variations in 30-32° N latitudes; @ : 125° W-135°E, O:
125° W-135°E, and m: 140° E-130° E (west of the Izu-Ogasawara Ridge). After Figs. 1 and 2 in Sekine and Kut-
suwada (1994). © American Meteorological Society. Used with permission.
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Fig. 16. Seasonal change in sea surface height around the East China Sea (output from Princeton Ocean Model).
After Fig. 18 in Kagimoto and Yamagata (1997). © American Meteorological Society. Used with permission.
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BERO—~2LLT, HLA 6 LIFRSIATEL
(Kawabe (1995), 1242), B FiEo RERE TEH X
N & LT, PN CHUATTR B o R HRSR 15345
b Twiclt, bAIIBOEBDEL DML T—%
ZRAL CRMREREORSRIISERTcE L, b
A WA R % B2 H AR e 0 B T RIBAT & IEK
IEATVRES IC L C, RRROBEARSGE 2525 E2 56
N ERBT o2, KiRSTlE, HAREREORWIK
AT & DBIRICSIE A B Z L 3T, W i Rk
EORELHORHEERIC O W TDHA, Andres ef
al. (2009) & Andres et al. (2011) % 0 i#T OWFZEHES
REFBNT 5,

2002 -~ 2004 LE1 22 T, Y F i B o fxd ik
BEFHEIT 2 HINT, HA, 7AVHERE @EO 3
7 E 3 [ ¢, PN#R @ J& b ic PIES (Pressure-sensor
equipped Inverted Echo Sounder) & et TR &S
7o BLHE S B & 7z (Andres et al., 2008a), D7 —

YR FAEWREE LT, PNRIKIH-> CTALEEIC K DE
IS 4 72 T R EE AR 722 O R R 91 (1993 ~ 2007 47) 20 5,
SO o A T R O R R ERL S v 7z (Andres ef
al., 2008b), Andres et al. (2009) 1%, Z DFERIIT—%
ZENTLC, BEINEOMRFELEH ORI L ERZF~
7o ZOKER, W FiFo BEIEEZ PDO fHE O R R
F L @ IED FRFHES (RSP ME O 15 £ o KR 51T,
FHBIREUZX 076) 23 b, TN 5 OEEFIC IZREZE DS
vl lkrs, RENEORFELE 7 v+ 2%, PDOIC
&b 72 S AR IR o U J) A — L D ZE B A3k L
TEERETH D E L,

& 502, Andres et al. (2011) 1%, ZO7awA%FL
CHNT, 751, HESE LEEISEEZ BT 579
<, PNfio R sofEEe LT, REzft)s AL
HR OSSR L, FESREEEN 7T — 2 5 5 B
b o B EREIE (26500) DIEE D 2 D DKERINZE ERL
L, PDO & 26 o250 AAHBIBSBEGHE L 72,
Z OfER, PDO LigliEmEAEDRICIE, KEAZLR L TIE
DB & Rl 7 48 (PDO 235E4T) TRDHELE S 1
7o —7, PDO L ZEERBOMEE oflicix, WRET74E
DA TEHDOHE»E LN, S5, ZThbDEFHDIF
AR % R, B (REIZE 7 L 2 IHFERE) i)
IR, %5 0%ET9e (Andres et al., 2009) & [FIEE,
AP IS (~AEf& 35 ) oA 1h— v Th D,
BB (R 74 HEIGE) ORI IEHR >+ L
fEEREs (~ALfé 27 BE) O BUS1H — v Th o T, W
JE7 3 PDOIC 2 DD Bie 2 HEZECIGE T 2B M & L
T, 5 EE e A E—JF OEEER (wave guide) 1&
H(2 VA V8T 2 =2 /IKPE) OEERRICHE S DIkt
LT, HER R — KOS IESERERIRS T &
T3 (Fig 17),

—77, Tanaka and Ikeda (2004) 1%, 5 - /NS5
S, RELHAPOIET e 2 € —JK L HET 2 E—JK
R L CEEEER RO E S 0%, BUEREE TV E
W I BUESEERCHR N, AR R TR & 7
SN LT 2 € —jIE, 3L A EFEBEIERL,
fEE T A E =D AERMEEFED & v I R ER/ 7,
COfERERE 2 %L, Andres ef al. (2011) OfERIZS
W ORMAH 0, PDO & RHEZED 72 WIBEE R
ICOWTIE, FEIZE) & FRICHERER S T O RIINE
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Fig. 17. (a) Potential vorticity (PV=//h) contours
(x10%m™s™) for realistic bottom topography, (b)
PV contours for idealistic bottom topography. (c)
Continental slope for the idealistic bottom topogra-
phy. (d) Close-up of the western boundary region
for (a). After Fig. 9 in Andres et al. (2011).

D[RS REFIC AN T, I 5ITHER L BT — & fdbT
LB o DEEPREEEZ N D,

25. R¥FBEMHEE TORBREN

K IR, BFET#H (Kuroshio Front)
EWEIE N B IR e BRI S AT 5, & D EERTRR
1, BEIOER - SESKERFEOEE - RIESKOE
RELOKRTHESTHRINTE 2, BioRhO%
EMEE, OSBRI O L E PRI B U C B I SRS
Y5, RHOLEHEOFHEFICO VUL, EESOD
TN—=TIC k5 —HOHEEHE DD, ThFEFTHL
DMEFHEDOBEALEFERZ L3 oTz, LaL, THEIC

o T, WEMGEREY 2L —vavickoT, i#
HhOY 72V 27 —VEILPHEIND L5110k D,
ZOEH T X —OFMEZHPTHEIN D LSk -
foo 2T, EHELO—HOMREMN LD L, &
WEEHS TR YT 2V A7 — VB E oBENE2 5
"5,

BElE, By FIRIEEE C KEEMIAHE 2 & B TR I
HEL, M IiEEERLT7 4 E ViR 2,
Nakamura ef al. (2003) 1%, KEEMIRHEIICIA - T Fifaik
T % BRI B (B RAY 200 km) 2> 5 HBH L 72 AR
&, T OMWHETRBICHEL TR 25D R T — L DR
JEc iR d % & 278 L 72, Nakamura ef al. (2006) 13,
Z ORRE O HBUR IS REINIC E D & 5 ICEET 5
D EFARD T, 1984 F~ 2004 LED + 7 F < D FH
Jrim Az E L (Kuroshio Position Index: KIP ; Yamashiro
and Kawabe, 1996) OFRFIcoWT T 2 =7 L v i
MxB I, KPLo 1~ 32HAMHHED = 2L X -3,
L BFICREL, BERITNZ VLW EE L FAH)
ZbHoOZ kxR LKL (Fig 18), 61, ZDEBI,
PDO L FAIAL TREAFEMICEF T2 L 2R L, £,
Nakamura et al. (2012) &, #FEKEILTE T O REE
H & 0Bk T — 2 & A THER O & R 2o #iE
T—=2ZHMMALT, AT L IMI7L 72 KPT ORR
F11 (2000 ~ 2010 4F) Z2/ERLL, RROBHREHER L 72,

Nakamura et al. (2010) ¥, B#lofh OFEHICHKE
LEARRENDA D =R L E2FTRDB 20, BE - RE
1/10°#&+ O SRR B RIE S € 7V OFES (Masumo-
to et al., 2004 ; Sasaki et al., 2008) D715 — 2 % f##T
L, BB LFIALENLEFICZENT 2RI,
OFES 7 — 2 I b R ICHN T w5 2 L 2R L7z (Fig.
19), ZOFEKE LT, #51E, Y= v MikoEEHI
LB 7 < VEHRICEE DS A A = R L& RE LT,
ZhiE, K oRZC»IT, By o R xR
Wi LR BETR (Fig. 221) ik 3Y = v MitN
DIERIY T 7 < VR THEARAEL, OBA
AR OREERE Y 2EMICE T5720, Tfiissm
filicy 7 b U, BEfIfE S 5 BEsHEN CREE D
50O bDTHoTz, LA L, D, Nakamura
et al. (2015) ¥, B F-FEIE A O i GREEREE O LT
) kbbb, HAREEZ2ZEZ TSI LE2R L, B
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Fig. 18. (a) The 30-90-day variance time series of the Kuroshio position index (KPI) in the Tokara Strait, (b)
the monthly mean PDO index, and (c) the daily mean wind stress amplitude in the Okinawa Trough (27.68°N,
125.68°E) in the NCEP/NCAR reanalysis data. After Fig. 15 in Nakamura et al. (2010). © American Meteorologi-
cal Society. Used with permission.
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Fig. 19. Surface velocity fields around the Kuroshio in the East China Sea (data : outputs from a numerical mod-
el, OFES) in (a) unstable path (February 25, 1999), and (b) stable path (August 20, 1998). After Fig. 8 in Naka-
mura et al. (2010). © American Meteorological Society. Used with permission.
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WAOREEREO E T8 LT REOESEF D & 51z R
I < 220%, B & ZTEREDO R 7 — L OFfehty
WTHRE 5, AL QMBI O HE
&, REE IR RICEE T 2, Jo kS HEEDM
b, BiRHR CRMZEEDOFHEF D X H = X Lo
VENTW EIFFVEL, FHBEUCER T 5 KT
i2h, RIS JERE WG 2 085235 3,
Sasaki er al. (2014) 1%, EEMAERE (I - #E 1/30°
1) O¥EFERIEE T 7L OFES O H 2T L ¢, ¥
TRAY AT = VERLO T 2L ¥ —1%, KITKELLEHIT/N
IV EERLE, ThiE, BHEFTEOADRERTIE R
, AF TRl cidHilEE» 5 bAD o 2 EH
TH 5 (Callies et al., 2015), JUHEEPEITR C 2 HRIR(T
D% - BFORLENMBRD, ZEERA T —VHh56EZ
L, WTRAIVRAT —VEHEALT I ENTE D, Sa
saki et al. (2014) 1%, Y7 XV 27 —VEFLIZIEAEA%L
€ (mixed layer instability ; Boccaletti ef al., 2007) i
WLTEIBZEZRLTWS, ZhWw A, JUMNEETEHT
O B O LFOANLEN L EFOLENZ, LT
fiEIC & BIFASENCER L 72RO BAREIC L 297
AVAT—VEETH D H b, FISTICHRKT S
B OMEEARZE £ I L 72 23 6 I9E %47 5 B0 H %,

2.6. JUINERTT OFREIMELT

S, NEAIREY b BF L T3 2R3,
HiE/NMefr & LTl oMo iz (Bl x1E, Solo-
mon, 1978), Ffic, Zo/NEfTIE, NIREHE L M
HCTRIBITICHET 22 L3H2DT, ZOFEAS =
A LHNEHINTE Tz, TR, ALH R S ER TRl
T & A 72 I v B AR 72 O R 22 A R Cc& 2 & 9 I
70, /NAT OFEAEER & B L R o AAFR o
BRI OPHAT 2MAPBL S B hbhTE (Hlx
¥, Ebuchi and Hanawa, 2003), —75, 1980 ARG %
T, NEFTOFERIAD LD 5 FITR S Z EMERAIC
EmE T (B2, Sekine and Toba, 1981), L2
L, 20d LBEICESL T, MMETOZREEDFEER
B, BEXOEEA =X LICETA2R131F & A B
Lt ah ot

Nakamura ef al. (2015) %, /INEEATTZAL D ZHifk 7%

oW T, HE, FEEREZHS2ICT 57201, 1982
fE~ 2011 0 BERRENIE 7 — & 2 v b (R
v % — MIRC) & AVISO o HEHEE T — 2 & v
b (1993 4E~ 2007 47) % fHT L 7c, Z DGR, Hilhie
FHITEPICET~BTIH - THET 578, ZDOFEIK
i, PREEBR EE 2 5N E I o R v/
frofficpBEsh T, FRITLICEFHT I LERL
7= (Fig. 20),

& 512, Nakamura et al. (2015) &, /DNEITHEDFE
Hitkfr A = X 1 %2 B & BUEEBROMIE» 5 E 2L
7zo A& 30 EE ¥k <1, PSR A 100 H o A
THARBEANZRT 22 L3N TWER, ZhoD
FPRIFICRER AN H 5 L L HIMBE R Ih TV AR,
Dk, #5iE, FEEZFHEICHE S TR ET
W, UTDOAD=ZALEREL T2, KD SHEZITHITT
Wy i EcEaliciin g o FHiEsR L & (Fig 2%
W), REEMRHES O BRI~ 7 YL, bA 5
e o Hi 1 ¢ RS BEMIANA 2 B8 % & S iciiin 5 72 0,
DR I S NIRRT EO W (EOMHENEE) 2
ENb, ZLTC, ZOMPFKET B L/NRTHIE S
h3, coc, BEcHmn (ER) 32 B0S 00 Bz G
BRI~ (GRHlN) &7 FEEBAH =R LIE, Yy MR
LRIV 7 < VIR OFENIRE SN D, T DI
WCHISET 2B AR S T IEOMMNIEEDEAZ,
SO OB Rl (D) DACERE S 7 — 28 (559) %
720, WEIREIICY 7 T 5, DA D= XL O
2X%, Fig 211CR7,

AFFHRZEBICENETH B0, 7 ik
W& DIBEMANRERS 7 R 5 E v S {kEiE, Farris
and Wimbush (1996) i & - TV Y v ilEBED )L — T Vi
LA &, Chen et al. (1996) 12 & > TEEILH
RO EMATED EFaHRICN L CGER SN,
LHL, TN60WXTHE, m4, ZEI0moxzr~vr
[N WD, REERBO X S RNTEE N E > 7
FEEDZZENTELIPICOVTIEBHBEIN TR
7z ZHZH L, Nakamura ef al. (2015) 1%, ¥ = v b
Wit LD IR = 7 < vk O FEHUC ok 28 AR A8,
WIS OFNZE S 7 P& E B LI RBMEZREL 2,
MG 7 < VIR OIH / FH oM, ¥ =y M
DIKFT T 7 7 A VHHIER (F 21, WEHREE) »
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(a) Time sequence of the appearance of Kuroshio small meanders during the period 1982-2011. Mean-

ders are classified into three categories based on cross-slope distance (D). Large-amplitude meanders are em-
phasized by solid bold lines. Frequency-of-occurrence diagram of small meanders for each month in (b) 1982-
2011 and (c) 1992-2007. After Figs. 4 and 5 in Nakamura et al. (2015).

AR (B 20F, Ao ABI%) T % (Fig. 21 2),
W FiEICB 2B OKETT 7 74 VIZBIL T,
B AR (Nakamura ef al., 2012) 5%, BfEis 3 2
L— 2 v OfES (Nakamura et al., 2010) 225 &, [ifg
BEIE AR (MIIR) L § 5 2 EMZLTH D, MiTEEE
oAk, ¥ =y MRNTIRELASKPEARIC—HKTH 5
ZEIHIGLTWwE, Zhid, EBEERROMETHD,
WY IR Y F i s E RS I IR CHERF S 1
PTLEHIIEN S,

2.7. WEIISRDODEBRR

AR OVE BRI, My i, e i, HA
i, AAR—y il ool ERL Twb, Z0
72, VEREEAE, EHEMERE  EHY O PE RS
Hoemn, BHcokT aEE L Tw3d, ZITI,
INFTHHL CELRMoMI, e FigRLoRE
BERROMBELEL AnE 5, HEREH % (Ryukyu
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KEBEMR & SR (Slope Countercur-
rent), 7 7 < ¥ % v 7 @@ (Kerama Gap through-
flow) L0 LVF, ZOFHILE) &R - HERBEZE)
EEET D,

Fig. 22 1%, Nishina et al. (2016) 7378 L 728> ¥R
UOMHRADKEANTH 5, ZOBEAKITIE, T T i

Current System),

Case of wind stress against the jet
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Fig. 21. Schematic view showing the mechanism, in

which the shoreward shift of the Kuroshio path is
forced by wind in late fall and early winter blow-
ing against the Kuroshio through nonlinear Ekman
divergence with assumption of a double-exponen-
tial cross-slope velocity profile. The upwelling
caused by Ekman divergence induces positive rel-
ative vorticity into the Kuroshio, strengthening
(weakening) velocity shear in the inshore (off-
shore) side.

AAoiERE - EESFICERT, BEREETE (2
TlE, #1500 m FELR) OWRRICEIT 2RI R E & o
SRTW3, 7, RICE-T, B FiERE DG
TR HHT 5, T FiflE, Pl KR & 511
DifgzE (RN 2 7) TSN Tw S, Wik 77 (&
KRR+ #92000 m) OFNMEERIE, BRERIIE & RERKT % i
FICL-oTT74 VB2 ORI TR Y, FICHF
B 3 oD TEIN > T B, BIEHIE (East Tai-
wan Chanel: IEREM LI N Twiw) & Mh I
I o f K> VKR (sill depth) &, 2020 775m &
690m Th b, —J, WERIIESOHHICHET 27 I~
¥y v 7 (BREMEA) 1%, mIEH50km &R0 RA
COVKEBEIZ1I00m H b, WS 7L 74V B iERE
CRDFEOIIRTH 5,

Riz, Fig. 2212ft-> THY FiRAO#R A% M T
%, ZOMTE, REWERE KRG, HEBELEROO
KTRLTWD, F7, FERNCED QRE ER
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Fig. 22. Schematic view showing the current sys-
tem around the Okinawa Trough. Note that solid
lines are based on direct current measurements,
whereas dashed lines are based on water mass
analysis and outputs from numerical models.
KGTF in the map means the Kerama Gap through-
flow. Modified from Fig. 1 in Nishina et al. (2016).
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s 3 2L —3 a oKL CRIBRINICHEE S T 72l
MEBMTRL T2, REBRE LT, RMIZEER
WD SR N T ZICRAL, A TS & MRS
AT 2, Z0FEENEE, W19Sy ERES 61
Tw3 (Andres et al., 2008a), —77, HEERE LT,
PRERSI B O AR 2 BB A SN T 5, Z0F
Hiax, WIS omMItcRES RS0, ok
EREH T3 18 Sv (Ichikawa et al., 2004), o
FAEM T8 5Sv (Zhu ef al., 2003) & A 5h T
W3, FIERERARET 79X ry TTCHELT, 79
ooy THBEREZD2 Sy 7 AMAT S
(Na et al., 2014), Nakamura et al. (2013) & Nishina et
al. (2016) &, 7 I <X v v T@EEFRICFES RN 7 D
BPEERIC OV, MFoXoiHiml Twa, 77+
¥y v RO ERAES (]9 700 m BA% #9125 Sv) 13,
EMITEICIDIAZ N S, SRl TcE S, L
L, #AKEE (F9700 ~1100m i - $9075Sv) 1, b2
FigeD > VIcHEN B DT, KREEMRHA R ICH D A
N CRIEEHE D IR~ 5 7 R RRE & BEE] L 72 A% 5 15
ALlzhl, BEITEICIDIAENTE A I ¥R SR
M2, WAEOr 7 ~F vy TH@ERE 77~
¥ry LM 7 ohEE TR 2B RERA
BART2BEARICL->THIERAETFN TS, KL, 7
¥y TREEZEEL TR T 7ERENEDIAAR
K, 5~ 10 FOMHERHETHEAL TWE, ZOM
WENERADRKIZ, 7I<Xy v 70 Lo Niiflc
I SN 2N E S P oW £ 7212 Bk (hydraulic
jump) DAz, Parametric subharmonic instability (Hibi-
va et al., 2007) 2L T, Wil 5 7 N TIREREED
My PN 6 > © S0 1L = I 20 D S 1B 1 PN B 22 7 38 23 T
Eh, ZOMOIREY T —ih 5T 2L X — 2L
KRN TW372dTHH E2TRBLTVE, 7T
¥y 72BLEZNELS 7 OhEEAKMOZEEEZ,
W IR L 72 Y i O RGO T GE R &
BL T 5,

DUT,  BRERMEN & REER I SORic D w»CEE L < R
T2,

2.7.1. BREKER TR
BRI R I D W TiE, wEKRE (Ichikawa ef al.,

2004) & AR (Zhu et al., 2003; Zhu et al., 2005) @
HARTE T, 1990 AR~ 2000 FANHETHIC 22 1 TR
FARUFH G PIES 2 Fl Vo 7 Wi B A3 206 & 4, I if
TS ORI S e, —77, TR X b Rl
TlE, B BT 2003 4~ 2004 FEEHIC HFIEZERE R
iz & 2 R E & (Thoppil et al., 2016) 2AEfE S 72
28, HRRRY T BLNE ER I N TB 53, WiHiEmE
LRI T 2 BEINA RIS S hTukny,
2T, 2000 FARETEE COBMOEL 2 Lo T
Nakamura et al. (2007, Sec. 1) 2&#&1c L, HiEkiEi
FOREEDAT 5, FREBRIGIAE 25, 1
il &l cRE S EEPRL B, LTI 500 ~
1000 m &1 BHBE 2 A E %2 Do DI L, FEfllcId#l
HIFEE R % D OWMNIF B b, 2o ik, Ml
OBk R L, MEENZSEAEY L E2RRT 5,
AefllCld, EROWE 2 7 (ARG 126 F 7
mihEhTwa Z Eps, 600~ 800m EDWFIEDH T
RigmomicE L Tw s LHEIEh D, ER O
X, ek o et I o dl RS EEL, &
SN IR G2 RO MiltAid 5, T LI,
BB A DS E R OFHEBREIE 2 15 T L 2R T
%o % ORI RUBEME DM E TR~ 2~ b v (Fig. 23)
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Fig. 23. Mean surface velocity vectors derived from
drifting buoy WOCE data from 1989 to 1996. After
Fig. 3 in Nakamura et al. (2007).
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PHEbIE-oZY Loy b, EHEMICIE, I TRMELE
R & A Ui, N7 7 — % (NCODA reanalysis:
1993-2012) DfENT 2 6 bR E T % (Thoppil ef al.,
2016),

Nakamura et al. (2007) 1%, #EEBROERICHE W
T, BRERHERDS AR S & 0 Wil ¢ o A AN 7
ZbHON%E, Fig 24 1R T 2EET VO THAL
7eo BRIES 1 E— FOMIPE R 2 € =AY+ A S gD
Bl ol e S n, BRERSEH T o BEilAE % R
FTEHET 2, ZOWIIIRIERINERFICI - TEIR LR
EWLTNF 2720, Z0PEENREREERRICER S
L, EEodtEmEEtsh TEo Efmlsh
%, MRS X b LT TOARBR S 5 FH
&, MR 2 E— OB ERED, AR N BRI
5 P RHE UBRERS IS 5 o B AR I #i e S h 5 80
Ef1E—FOXBEo 2 —HOERKICk-> THESQ
L6 TH5H,

O, FRBERERRAILMNZ &R VIR IC 7
2HM%HHRERCHET 2, LrL, 2EET VORI
Firs, BEOFEa 7 BPEICHEL Twa 2Lz
BT &%V, Fiz, EERES OEEERIC O W TH fil
hoh vy, BEESICELTHOHEEZICE VT,
BRERSI S O AR 2 R1% 3 2 MM o A € — O B
P& BE S R 20, JENO FIEIR & B A A = X L
IZOWTIE, & bR ENT 238 CTdH %, Thoppil et
al. (2016) DK A K D> 5 1%, NEFEE; O i B
TR E U CaEr o R E SRR O BEME AR Rk S h
%,

WERIER O BEHZEIC oW TIE, BT — & OFENTHS
RIFME SN T, Thoppil ef al. (2016, Fig. 19)
DEBENTT - 2R LTw 2, Zhick L,
WEKRE, AR, EdEHo IWHE HIC, HREkE
MADOMBELFBICRANELRD, BERCRDLERE, &
DO EOFHAE L, WH T DT EIGL T,
BRI, EPEERRIEAL (BERE) » o/ (Hil
) iCmI T, 124Sv 205 06 Sv I T DIic R L ¢,
A B ORI 3WIE & HITKI 10Sy TED 5 72\
ThHb, SWHED, 1 B2 5 9 HIZh I TESCL»ICHE
WAL, 10 B2 5 12 BIcZ2@ciEn+ 2, ZoOmED
LY — %, RIEEZ GO T, J0fE30~32 EoD
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Fig. 24. Schematic view describing the formation
mechanism of baroclinic structures of Ryukyu Cur-
rent System, based on characteristics composing of
barotropic current, and baroclinic topographic and
planetary Rossby waves. (a) Characteristics and
information on thermocline depths (‘“‘shallow” or
“deep”’) and deepening forcing due to slope-cur-
rent interaction (shading). (b) Vertical section at
the meridional barrier. After Fig. 18 in Nakamura
et al. (2007).
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PE—NEEES X b PUHID 2 <0V B 5 v TR O =
gy — ICHEBIL T B (Fig 15 2 21), HbkiE
MOFEFEHFEICIE, Higo A v —J%ic X 2 MEH O
BT O T~ OB E X L (southward tail) 23
TR RT3, EHAEICIZZN G ITHEL T, Hy
5DIEHE B A E—EIEENLINTH 5 Dhd Lk,
Yu et al. (2015) &, 7 5 <X v T @EBFOERYZE
iz 2w, Thoppil et al. (2016) & [Fl— OB 7 —
S EAVTHN, ZoMHEZEICHEMNL, KicEdd 23
EELTCWD, 272 L, ZOREIZ 1SV 55T, IR
T & 2 BEHIAFORIFICHARTHRD T/hS v, 613,
RS ORKE LT, RN X 5 iR
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JV—T7iE (Yuan et al., 2014), BB O Rl ok
W~OEA (Wu et al., 2014) B’b 5, 72721, BEILHE
HoEFOBEMADE A, BEELOFEHROMSH
A TEHIEA 7 — VBT 5 2 LI b BEM T 5
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Fig. 25. Schematic diagram showing the contribu-
tion ratio of remote and local processes to the
Kuroshio path and transport variations. Bold (thin)
arrow indicates relatively large (small) contribu-
tion. N. Pacific: North Pacific, WBR: Western
Boundary Region, and NW monsoon winds : North-
westerly Monsoon Winds.
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Fig. 22 H2 L, 72Uy Viglertim s & N A
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2) X v v 7R3N DM (Sheremet, 2001)
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3) 27 5v 2 2L JEBAR ICH:D R EE (Oey et al.,
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Kuroshio path and volume transport variations
from Luzon Island to the eastern coast of Kyushu

Hirohiko Nakamura*

Abstract

This review provides new insight for future studies of the mechanisms underlying season-
al, interannual and interdecadal variations in the Kuroshio path and volume transport. The
variations are summarized based on both observations and theories over the entire Kuroshio
region from Luzon Island to the eastern coast of Kyushu. Additionally, the common features
and differences are clarified, particularly by focusing on the dynamics that govern seasonal
variations. In almost all Kuroshio regions, the Kuroshio path tends to meander in the winter,
while a straight path state is observed in the summer, and volume transport is generally larg-
est in summer. The important dynamics that govern these seasonal variations include local and
remote processes in the western boundary region, such as nonlinear Ekman dynamics over the
jet and wave dynamics along the continental slope. Interannual and interdecadal variations are
mainly governed by conventional Sverdrup dynamics, but there are cases where such varia-
tions are affected by these local processes.

Key words : Seasonal variation, Local response, Seasonal monsoon wind,
Interannual and interdecadal variations, Remote response
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