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Submesoscale stirring of the Kuroshio in East China Sea
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In order to preserve biodiversity and marine ecosystem on the coral coasts around Ryukyu Islands in East China Sea, a

role played by the adjacent Kuroshio warm current is anticipated to be essential for larval and nutrient transport. For

better understanding dynamics and mixing between the Kuroshio and the islands, we develop a detailed oceanic

downscaling model with a doubly nested configuration using ROMS at horizontal resolutions down to 1 km, forced by
the assimilative JCOPE2 and JMA-GSM/MSM. A model-data comparison is conducted with the field observation
and satellite altimetry data to demonstrate a quite close agreement. The model successfully reproduces anti-cyclonic

eddies that are significantly retained on the western side of the islands to promote lateral mixing in the area.
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Fig. 1. Bathymetry and domains of the doubly nested models:
ROMS-L1 (outer box) and ROMS-L2 (inner box).
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ROMS-L2 : 31-Dec-2011

Fig. 2. Surface relative vorticity normalized by the planetary vorticity, '/ f (no dimension) on December 31, 2011, from the 3 models. The boxes in the

left panel indicate sub 1 and sub 2 (see the text for detail).
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Fig. 3. Probability density functions (PDFs) of normalized relative vorticity in sub 1 from the 3 models and that in sub 2 of ROMS-L2 (right panel) as a
function of the distance fiom the Okinawa Island (inkm).  Red vertical lines are the approximate location of the Kuroshio axis.

o TnA. ZOMEIL ROMS-L2 TR OIEEICR Y, i
VW23 U BOA I L 2 2ZRP MRS, BT co
ADIBEETRLS X AR CAE LT A.
ZDIREDIERAD A T A% ERNIFHIT 57280, AR
OF PEHMBIIC sub 1, E ORI EA 2V WHTIZ sub2 & H
A s & LTe 2 o/ MEREZEE L (Fig. 2 ZERIANOR
w7 ), FETHIRI AR o7 - TE T I ImE R A v o b
L, ViSRS IR o 72 ¢/ f TREEICRE 95D PDF (R
R 23Rk 5. sub 1 FEI CIIMUGE DRI 5 3 SOET /T
£ % PDF O ATV, S HIZROMS-L2 & W Tsub 1 &
sub 2 SEIRH D ZE R A G, FoOAHEIC X 5 PDF DL %17 9 (Fig.
3). 4 SO —AETITRWT, o RICiitmn SEEh 5
L PDF B —21E ¢ /f > OIZEEFT D25, Fiedsfil <l o
BENCH PDF B —27 13 ¢ /f<0 128, Zofkcl v s
DOWENRFELTNDZ ENDND. ZOADNAA T AlLEfdE
EET L THHEETEETH Y, L2 TIEL Y IRVADIRENAS
WPHZETHEL T D 2 & 033035, L2-sub 1, L2-sub2 @ PDF
ZHEST D L, SEEREMNC B2 L2-sub 2 12 b il B c ot
DA T AIREND HDN, L2-sub1 & i LT PDF B —7 |4
C1f> 01Tl L, ARBUTE: ToO PDF oiE b/ hSuv. L
ST, AUHE CRHEIIC R SN DA OFRHBEORA - HEIT
FRERGRISOMIEIEIMR L TR Y, S & AR I ENT-
Wt ClIA DIBEEDSHERF S\ R MFET 5 Z LS B
278 o7,

4. $58

BBRE BRI A XTI LT F T v R r— 1) o PHREE TV
EREEEL, BUMBLIAT — 2 OfE T — 4 L Ok 8 U CEOE
WEERIVEZ AR LTz, ACERHEUE | km OH 7 A Y A —/VififiE
#%E7 /L ROMS-L2) CiE, Sl mifMHEE s\ N TH7 2
VA — )VELOBEE 723 L b . R R GTARHBE D
PDF 12505, Fedli B AMEE CIIBiERkiE s X A I ED > 7 A3

BEG9% LB Z HALDROMXHREDSFFRI 7o > THRET 5
T EEIRLUTE. AR TIIORE 223, eddy heat flux fEHTORER,
T &5 T BB A SRS SR D R ORI K - Tl
LA S L S A, BRBREE S~ SRIE K OO R Mt
EMbZ EERHULE

it

AU IR TR FIEIIE C (24560622) DEBhZ=TT-. I
TR R RGO W R RS TR — & $EE
BILTIB W72, C ISR LR AE T

SE

(1) Guo, X, H. Hukuda, Y. Miyazawa and T. Yamagata (2003): A
Triply Nested Ocean Model for Simulating the Kuroshio --- Roles
of Horizontal Resolution on JEBAR, J. Phys. Oceanogr., Vol. 33,
pp. 146-169.

(2) HERIFIR, SRS, PIAHARS, HAMC, EERE, TR
7% (2006) : JEBIRFERER R v U — 7 FRIICTT T OB
BRES D DY) & RS AR, MR s,
Vol.53, pp. 1151-1155.

() WLk, AHADKR, EERRE (2012) : JCOPE2-ROMS %
BAAT 4 XD Bt COX v o A=) 7
SNRORRRE, AT B2 (15, Vol.68, No.2,
pp. 1 436-1 440.

(4) Miyazawa, Y., R. Zhang, X. Guo, H. Tamura, D. Ambe, J.-S. Lee,
A. Okuno, H. Yoshinari, T. Setou and K. Komatsu (2009): Water
Mass Variability in the Western North Pacific Detected in 15-Year
Eddy Resolving Ocean Reanalysis, J. Oceanogr., Vol. 65, pp. 737
-756.

(5) Dai, A, T. Qian, K. E. Trenberth, and J. D Milliman (2009):
Changes in continental freshwater discharge from 1948-2004, J.
Climate, Vol. 22, pp. 2773-2791.



