HEDO#FF (Oceanography in Japan), 15 (5), 425 — 436, 2006

1.

ZL®IZ

HiE - WO TF B T SRR
b L — P — D28 BT 5 E S ER
GR R B BE

B B

TFY LT TN B ARE~KERE LT 2002 £ 2 2003 Fi2B1) 5 HME - WO
SEETML R B S NI T B0, FMERICH T AHEERREE T T VOBREFIAL, A8
BIF (P L—3—) OBBEREZITR 7, =F L7 IV REMOBEKBITEINEERD
N55A18L6 8108, &E BT EOKE20mLERIZF—F—2EEL, €
D% DEEE 2000 FE D 2004 EDOFETHE L, OB, MERRET NV ZEHETS
AT —#ZI2iE, &EICBITS QukSCAT F—# vy FEFIH Lz, £OBR/ER, 9 A
SHEHEES BET AL FL—F—D 5 b, BFIATAERICEER L FL—F—0DEI&,
FeBSEFAE D 2002 4 L 2003 £ TOLEL oz, ZHIT ML ——D3 K BRI EHET
BERTD, & - BT TO 2002 4 8 A OFES & 2003 9 A OALEALSY S, T2
bHINLOEHOIRMXBLUERZDOT Y < U iftds, FECESTHEP I LIZE
EHLTW5, ThbbiliEL, BRELSDEL DN —F—N0R, EENCKFEOMIZE
FIIRI O 2 b3t B~ L BE LT o & fEmfT i b b,

X—D— R =F ¥y 54, &, KW, L—F—BHER, QuikSCAT, COADS

DOBRBEDRENY 20D, LL, HEEENL7 T

IHhETOBABIBITIDBEROFEL T 5D
KESEHEEIT 1920 4£~1922 5, 1958 4F, £ L T 1995
ETHY, RERBEIIN0ERRBTEZSLELNT
x 7= (TR, 1959;%H, 2004), L2>L 2002 4% 2003
EDO LY, EERRERENERT D Z & THRER
ERIEALTND, TNERITT, BETIXERZET
Yoy 5 F0OWE - FRMMThN (Bl21E, Kawahara
et al., 2006; EBF 5, 2006), HRHFAER BREROE
I L » THEMSH R S RAERFTEHET DR E

*2006 A1 A 318 ZHE; 200604A308 X &
£ k4 - BAIREESR, 2006

PN RSEA SR AT TS T 816-8580 F R M H AR 6-1
F%# email address : reisen@esst.kyushu-u.ac.jp

RN RERFER RABRLEH AR
T 816-8580 FRFTHERALME 6-1

FOBEEREEHRT HIBENEFENLRT T e —F I,
EEBHEICOVERN ) TH Y, HaRERE ST
UAV-Ra = =10 1AW

ARG TIT, HIE - BT HOWRR & B\ L T
B4 58fEE 5V (Chang and Isobe, 2003) ZFIH L,
ZOEFAOPIZEABORNOKIKFL TRETS
RABKIF (A, hL—3—) 2EETDHILT, I
LORMERIZE T BEREEME L, £LT, €
FADKEREEFTH LT, =F B FFBRAR
WEA~KEITIE LT- 2002 £ & 2003 Fi2FB10 5, i
BMOFROBRFEA T AT,

Chang and Isobe (2003) 2385 TITAHK (B5 < 32
Su and Weng, 1994) OB 2@ L TR LT\ D &
51z, ¥ WOTHBORBERBRIAICKESE



426 R R - B2

Changjiang
river mouth

CHINA

125E

Fig. 1.

Yellow Sea

Tsushima/Korea
Str.

Model domain and bottom topography [m] indicated by solid lines. The tracers were released in the

gray region, that is, the shelf shallower than 200 m depth. The broken line represents the boundary between

the Yellow and East China Seas.
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Table 1.
indicate annual ranges of each condition.

Model conditions and parameters used in the numerical model. Numerals within the parentheses

Parameters or conditions Values References
Coefficient for Smagorinsky diffusivity*! 0.08
Grid spacing (degree) 1/12

(Layer thickness/depth) from the top layer

0.01563, 0.01563, 0.03125, 0.0625,
0.125, 0.125, 0.125, 0.125,
0.125,0.125, 0.125

Volume transport (annual range) in Sv (= 106 m? s~1)

Kuroshio (east of Taiwan, south of Kyushu)
Tsushima Current (Western Channel)
Tsushima Current (Eastern Channel)
Taiwan Warm Current

Changjiang

Precipitation-Evaporation

23 (14)
2.4 (0.8) x 2/3
2.4 (0.8) x 1/3

Ichikawa and Chaen (2000)
Isobe et al. (2002)
Isobe et al. (2002)

1.6 (1.0) Zhao and Fang (1991)
0.0284 (0.04) Shen et al. (1998)
0.0 (0.044) Chen et al. (1994)

*] referred to ‘HORCON’ in the original code of Mellor (2003)
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Fig. 2. Monthly averaged sea surface temperatures
from March to June. The temperature data
archived in the World Ocean Atlas 1994 dataset
were averaged spatially within the gray square in
the inset map. Bar ends show the maximal and
minimal temperatures in each month, respectively.
The two broken lines denote the temperature range
suitable for Nemopilema growth.

Lk D2 (Fig. 1 OIKREOSER) 12, £7 U v Rz
1ES>D ML —H—%EEL, ZOBOEBZHAN
Teo 2B, FL—V—ZEET HKIE (BE) 1T, KE
3.5m (12,171), 10 m (12,171), 20 m (10,226), 30 m
(9,433) TH B, FKETOFET o BOIEE R
BIL TR,
KERBTFIEL > & — (2004) I LhiE, 2003 &Iz
TFEL T T TRRERELEIZIZ, 8 ATANL9
AIZnid TR AR CREPERE SN, Lo TAH
T, I RAITHBERE @AY S ML —Y—ICER
LR #1772 o 72,



g WUFHEOTTF YL SR LT R L —— DI BET A BEER 429

30N

125E

Fig. 3. Release points of the tracers passing through the Tsushima Strait in September 2002 and 2003 when
the massive blooms of the giant jellyfish occurred. These tracers were released on 1st June at 3.5 m depth.
The square in the right panel is called the waters in front of the Changjiang River mouth in the following
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Fig. 4. The same as Fig. 3 but for 2000, 2001 and 2004 in the absence of the massive blooms of the giant
jellyfish.
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Fig. 5. Ratios of the tracers originating in the wa-

ters in front of the Changjiang River mouth to all
of the tracers passing through the Tsushima Strait
during September. The ratios for the Western and
Eastern Channels are shown separately.
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Fig. 6. Zonal component of wind velocity averaged in August from 2000 to 2004 (a). Anomalies from the
climatological monthly-averaged value obtained with the COADS dataset are depicted here. Solid and broken
lines are used for positive and negative values between —2.0 m s~ and 2.0 m s~!. Contour interval is 1.0 m
s~1, The lower-right panels show monthly-averaged wind vectors (b) derived from COADS dataset, and
show monthly-averaged surface current vectors (c) in August within the square in the panel of 2004.
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Fig. 7. Ratios of the tracers entering the Yellow Sea within one month after their release to all tracers released
into the square of Fig. 3 (upper panel). Black (gray) bars show the ratios of tracers released on May (June)
Ist. The tracers crossing the broken line in the lower panel are defined as those entering the Yellow Sea.
In the lower panel, these tracers are shown every 10 days after their release. When the tracer crosses the
broken line more than twice, the first crossing is used for this estimate.
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Fig. 8. The same as Fig. 6 but for the meridional component in September (a). The wind vectors (b) are

also the same as Fig. 6 but for September.
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Fig. 9. Interannual variation of sea surface salinity
observed by Fukuoka Fisheries and Marine Tech-
nology Research Center at the station shown by
the solid circle in the inset map.
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Numerical Tracer Experiments Representing Behavior
of the Giant Jellyfish, Nemopilema nomurai,
in the Yellow and East China Seas

Nobuyasu Reisen f and Atsuhiko Isobe

Abstract

Using a numerical model reproducing the ocean circulation in the Yellow
and East China Seas, tracer experiments were conducted to investigate the
interannual variation of ocean currents in 2002 and 2003 when massive blooms
of the giant jellyfish, Nemopilema nomurai, occurred in the Japan Sea. The
tracers were initially released on the shelf at depths shallower than 200 m at
the beginning of May and June, when the water temperature in this area is
suitable for the jellyfish growth. Thereafter, tracer behavior was compared
among years from 2000 to 2004. The QuikSCAT wind stress dataset was adopted
to drive the model in each year. The result showed that the tracers released
at the Changjiang River mouth in 2002 and 2003 reached the Tsushima Strait
in greater abundance in September compared to tracers in other years. This is
because the westward and southward wind components, and hence northward
and westward Ekman flows, were weak in August 2002 and September 2003 just
before the tracers reached the Tsushima Strait. It is therefore concluded that
the numerous tracers in the surface Ekman layer were able to move from the
Changjiang River mouth to the Tsushima Strait between spring and autumn in
these two years.

Key words: Nemopilema nomurali, Yellow Sea, East China Sea, tracer experiment,
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