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Seasonal Distribution of Oceanic Conditions and Water Mass in the Korea
Strait and the East China Sea: Correction of Atmosphere Cooling Effect

Hong-Ryeol Shin"* - Sang-Chul Hwang® - Chong-Heum Kwak'

'Department of Atmospheric Science, KongJu National University, Kongju 314-701, Korea
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Abstract Water mass classification was conducted using the data of 1985 and 1986 in the East China Sea and the
Korea Strait. Kuroshio water (type K) and mixed water (type I) were broadly distributed at 50 m depth in winter and
spring, and mixed waters (type I to IV) were distributed in summer and autumn. At 100m depth of the East China Sea,
and mixed water (type I) was broadly distributed in winter and spring, and mixed waters (type I to I} were in summer,
and type I was in autumn. Water mass in summer is the most influenced from the Chinese coastal water. In the Korea
Strait, the Kuroshio water (type K) was the main water mass in winter and spring, and mixed waters (type I to IV) were
in summer and autumn. If temperatures are corrected to remove the cooling effect from the atmosphere, the Kuroshio
water region was diminished, however the mixed water region was expanded in winter and spring. This shows that
although the Kuroshio water appears to be a main water mass of the East China Sea and the Korea Strait in winter and
spring, in reality the mixed water (type I) which is slightly changed from the Kuroshio water (type K) widely distributed.
The tongue-shaped distribution of low density surface water indicates that the water mixed with the Chinese coastal water
flows to the Korea Strait and the Okinawa in summer.
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Fig. 1. A schematic surface circulation pattern in the Korea
Strait and the East China Sea (Lie et al, 1998). CWC,
CheJu Warm Current; TWC, Tsushima Warm Current).
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Table 1. The period of observation in 1985 and 1986.
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Fig. 2. Horizontal distributions of (a) temperature (°C), (b) salinity (psu), (c) density (clt), (d) dissolved oxygen (ml/l) at the

surface in the Korea Strait and the East China Sea in winter, 1985.
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Fig. 3. The same as in Fig. 2 except in spring, 1985.
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Fig. 4. Horizontal distributions of salinity (psu) at 50 m depth in 1985. (a) winter, (b) spring, (c) summer, (d) autumn.
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Fig. 6. The same as in Fig. 2 except in autumn, 1985.
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Table 2. Mean temperature at 50 m depth in the East China
Sea (ECS) and the Korea Strait (KS).
year 1985 1986
season ECS KS ECS KS
Winter 154°C 13.3°C 15.0°C 121°C
Spring 15.9°C 13.8°C 153°C  127°C

Summer 17.9°C 18.1°C 16.8°C  169°C
Autumn 19.4°C 19.5°C 24.0°C  204°C

Table 3. Mean temperature at 100m depth in the East
China Sea (ECS) and the Korea Strait (KS).

year 1985 1986

season ECS KS ECS KS
Winter  155°C  132°C  148C  12.7°C
Sping  151°C  135C  143C 126TC
Summer 156°C  153C  155C  140°C
Autumn 16.9°C 152°C 19.0°C 16.7°C

o] HFL AT 4 50met A 100mellA
o] HA £ FE B e, HX 2L F
2 7h&ol Jeldti(Table 29 Table 3). T5=sl9}
gt gely 44 somellM e Ha =2 xole A
=3 B9 2~3C, 983 7Fole 0.1~02°Col
THE, 1986 1099 S5 o] wig =3U4d
PAR dejHor 29| xle)7} 3.6°CE ). o
E dlgeMe] 20419793 ~1998) HF 7]L0]
AL Bl o 3°C Ao], AFH 7kl 1~2°C &
oj¢l Aoz Hol 4 5omelM FE=E 9 i
Yol 2 Aol7t tAZE 7129 Aole} A<
v =3t

1985 =4 S0mollA] 7he-Ee] B 22 19.38°C
2 YehY, $9BHE il Agde 4.0°C, 23
AE 3.5°C, e 1.5°C A=A Wil
Ao} 71ed B &2 19.5°CE Ve, ALH
£ 62°C, o 57°C, 9= 14°C AAAT
19863 T4 A% TFF3M 4 S0melM 7k
Wi 22 24.0°CE RO, Agolles 9.0°C, ¥
Aol 8.7°C, oEe 7.2°C A=A AT kol
Ao 71eE HEF 2L 204°CIeH, ALHE
7.8°C, e 7.7°C, dEdlle 3.5°C A5z

A SmoN FF=de dldsigoMY e B
A Aozt AL By 22°C, 23 7MedlE
1.2°C oUfith(1986d 52 <9FoE 37°CE
Zth. o] sFexe 9 HF 7] Ao|7t AL

Be] 3°C, &7 7Rl 1~2°Ce A vxshd
A9 7re e Uehlz 9l &, 53339 o
Fegoly 2 2P 7 Aozt HlmH 7]
ot Wzt g3 zeo)E 2 Yehlz dtiz AR
Hr}.

T4 100molA 19853 FF3MelA e i £
L& JFeAR HE 20| 169°CH2H(Table 3), A
Lo 14°C, B 1.8°C, e 13°C A5A
A $2e BAA. sl s d5-e] F
3P0z HE 15.3°CHeH, AgdE 21°C, &
de 1.8°C, 7F9E 0.1°C A=A ATk 1986 7F
T A& T8l 7ReEe] He 190°CE HX
F5 Uehilen, Adde 4.2°C, Boe 4.7°C,
AEdle 35°C A5 dasiddMe oEdel
A3 Feoz HE 167°CReH, AgdE 4.0°C,
Bl 4.1°C, o8l 2.7°C FSAIF

T4 50molM AEY 2=

19854: Fig. 82 & HASL ¥ Y3 E{Fd
ARE 53 EXTo|n Fig. 95 & AL 3o
53 1) E¥Xwo|tt. ALH(Fg. 8@ T M
& FEae F2EAL AFEH Ko F2AA
ey F8 FAU2 JERgeH, uiEd
# AFAGoIME F2AL deEd Kok ALt
TEH VE FE Ui v 228 B
[Fig. 9@IsPd S5FsIne F2A A TG
F Iyt 2 F£HE el gyl sTEs
F2AN L e K) B FEAA £
D, AFes AGEFEH V), AFgdMe &5
F 3 AdleE 1~y FE deigten, &
& B4 A7 wastd $2AL 5@ K &

X, FEAA EFFEH 7 Bt &
F2ZAQ ¢ g FRAA EFFEH 7 A
A B e Feld). 2 AT &
= ol Eie] Bel ® At V7t
Vet gigich

Ao BHG~49)2 359 £ ddF
7V @& Alelth. B8 [Fig. 8GN Fw AE F
T dFsYelA BF FEAL deEFH K)
b Fo FAZ eI, dEddsele AL
A EdFEH y7E 238 AT 2 2 ([Fig.
DS 3 FEAA EdrEd I TERE B
WP 8 FAF AFAFAME £ 1M~



0

56 Nz g4d. B3

36
N

35
34

33

- -32
-31
30
-+ * -:29

-128

.l.l.ln'l.l.l.l.27
125 126 127 128 129 130 131 132 133 E

36
N

35

33
-32
-31
-30

29

28
L (©) *. 0

-
PR IR SRPURE I NUUTSUDY ST N 27
125 126 127 128 129 130 131 132 133 E

27
125 126 127 128 129 130 131 132 133 E

30
29

28

PR Y T RO TRV SO T 27
125 126 127 128 129 130 131 132 133 E

— 7T 36
N

35

3y

| &) 0
,
larsssaloooo g} ¥
),

33

v
o o +° + m/, ‘32
- 31
o I~
- ® a 30
ul o 4 q
- mm)/+_’o—— -129
L o 4
- “ K 2 28
° b 1
L (d) o ]

L4
ORI VTR WS NI S S R R

&, Type K; +, Type I; [, Typell; O, Type II; A, Type ¥V

Fig. 8. Horizontal distribution of water mass at 50 m depth in 1985. (a) winter, (b) spring, (c) summer, (d) autumn.

ve] a7t vyeht vlma Efte] B st &9
B0l &S UeME STk oA T UF
o] ok @ FIE AAokpre] o A7bdrT
SE[Fig. QPN 9 A% SN £
FEFE U~1Vyk dEsgeds £ 1~1ve &
et ¥ty Ik S BA EM[Fg
)M E EFHslst el 27 ¢ 1~
ve] &3t E¥sn sith dEHde 259
BAZo] A7) wjo FI EXN Z Zol7}
ot F2 AFs gt qay AemddA #3 Iv
7} Wo] XL JE RO Hol NFEY ¢
7b SrERt Aoklgee] ] BeS vEhiie

Ao AztEr

2% ®BAo] e 7FA[Fig. 8(d)9} Fig. 9@)ell
E Fa MZ 55EM 1 1~1ve E3<, W
e golr 3 11~1ve EF57F 2 JeRtA
kel gol Agkslae] deFo] TN ET} 2Tt

19864: 1986\ A 50melMe) 3 BN A
£ Fig. 109, 2832 & BA R 73
BAe Fig. 119 Yepith ALFig. 10@] <
Mz FEFolMe) sy FEAL dF 2 £
2FH K~1V), haslgdore F2A L sl
Kyt 8 £32 Jeid 53] 573 127° A&%9



CiSoHE R SR aEnt o) AREE: o] o3t YuEn 2Y 57

36 36
N N
]35 35
3y 3y
A 4 -
FOOODOD+ %+ +, +34; 33 33
- H9+ + o+ o+ e 32 32
- I -31 -31
. of ] ]
l . -30 —30
a R ° . 1 ]
o+ . -129 -~29
L o‘1-_"//:_- < 4
L > . K¢ o8 - . -128
@ 7L )L ]
M N P T T VIS B | 2 U T T TP T I SR

7
125 126 127 128 129 130 131 132 133 E

127
125 126 127 128 129 130 131 132 133 E

— e~ ————1— 36 36
N N
r KOREA o~
- N 35 35
%+U s Po 3y 34
o 2, & o |
s *80953%”%‘1\{: O 33 33
a\o o0 oo as . -_3? _32
o~m 431 31
oﬂ ] ]
430 —30
v, I —29 29
) 1 o 1
K & j8 b * 7 28
o
.0 ) U8
PR IR U NN (T I ST 7 I.I.I.#L.I_I;I.IL27
125 126 127 128 120 130 131 132 133 E 125 126 127 128 129 130 131 132 133 E

&, Type K, +, Type I. [, Typell; O, Type II; A, Type V

Fig. 9. Horizontal distribution of water mass at 50 m depth in 1985 after correcting seasonal variations of temperature. (a) win-

ter, (b) spring, (c) summer, (d) autumn.

SeadfolAe 1985 #FAM= gl A&
I Vy7F JERET 28 B [Fig. 11(a)] 55
e F2EAL 7 2 EFrEH K~ &
2 2AAT A v&3y, digkidMe F=
Ao SeET Kol BE7 E0l5e EFRET
I~ Iyt 8 F4AY. &9 e F2 35 995
oA e},

FAFg 100 T4 A& F53sie &85
& 1~1vy7E WA Exst Y, IR 7 A
Z delA FEAL s Ky vea o
Aot qEkifols F2EAL AeEH K T2

SRES R

EESZ dReH, AFAPA = AUE
M vk el dleh S BAS)
HlFig. 11(b)] TF=3he F2AL s5Ed K7t
o HA depgon, dqigsiddMe 8 #H7 F
EAL dAFEd KelM F2A A EFEE D)
2 aASITh AT = At dYeiMe 3
I~ Ive] &7 Bxsta Qi) v

o F[Fg. 10l i A% TF=3le 9 1~
ve] &8, oizhlgEe dWleEd vk F
2 g¥ske Folgleh, £2g BT EM[Fg.
HEPIM F53ie F2AL 35 2 234



T T T T T 36 T T T YT T T 36
N N

35 -135

34 34

-133 33

32 32

=31 31

-130 -130

—29 29

128 v 28

- 7 - 1

P TP TP RS NS R RPN S 7 PN PR PR TR SO SOUUIN S TP Y
§25 126 127 128 129 130 131 132 133 £ 125 126 127 128 129 130 131 132 133 E
T T T % %
35 35

34 34

33 33

32 32

31 31

30 30

29 29

28 28

- - ]
R S T Y DU HN S SN P SRV SHPU R SRUUNE BUTY REPEN T

7
125 126 127 128 129 130 131 132 133 E

27
125 126 127 128 129 130 131 132 133 E

&, Type K; +, Type L. ['], Typell; ©, Type II; A, Type IV

Fig. 10. Horizontal distribution of water mass at 50 m depth in 1986. (a) winter, (b) spring, (¢) summer, (d) autumn.

K~1v), gBlge E4E I~V &
AT}

7F&{Fig. 10} Fig. 11l T& BBE 3
agton, 5ol 9 1~1¢ T3, U]
Yol 3 M~Ive] &7 EXst A9
o] A YERIIL A%tk dEH 7HE TELE
daaly SrsoMe EgEd 0~ 1), Az
Ae Q9G] vy F2 BES AT

Az 44 somelM Fi A% sl 98
of dokre] o] 1 A EisoH, ey
AMe 7k Ak dgke] 7P & S/t

Bxska st

T4 100mofiM AEE FAURE

198518 Fig. 122 &% B ¥ +
EI%, Fg 132 #2& B8l 258 9 £
Tolt}, AL[Fig. 12@° T ME SFHeldMe
FEAL g 2 FEANLA EFFEH K 7k
Bxaty iz, gigElidoe FEAL 5
7 Kyt F2 BE R AFe F23 I
dalZee $3 = v EFE e 9
Ak, 72& BA[Fig. B@PER 533 dl

M

.{



Theishanl S5ehel sl Sale AREE: tlof o3t Wasw #8 59

1.

-
OB IS NI I U SRR O

7
125 126 127 128 129 130 131 132 )33 E

32
31
30

29

L 28
(b ¢, 8 ]

L d
PO SN [T EEEUN B NP DU N 27
125 126 127 128 123 130 131 132 133 E

33 .,.,.,.—,,1—rr.133
KORER s
35 - “.Aly 435
S . ‘xA o Ty 4
N :W:A - o &2 34
] A _ & a +DH~III ]
aE mﬁp\g& e
] % )
32 Moo e e -32
431 - 431
a 30 - 430
4 ul p
jui
29 - 29
26 - 428
_ @ ) .
PR ST Y S NP SN N SN WU Y 7 PR S S NS NI NN SRS NI SN T 27
125 126 127 128 129 130 131 132 133 E 125 126 127 128 128 130 131 132 133 E

O, Type K; +, Type I; [7], Typell; (O, Type I; A, Type IV

Fig. 11. Horizontal distribution of water mass at 50 m depth in 1986 after correcting seasonal variations of temperature. (a) win-

ter, (b) spring, (c) summer, (d) autumn.

o] FPo] e FEA A ER Y Iy F2
BESE AT i eIME 737 9] F2A)L
E47t solnth

B[Fig. 20)ele EFFe09 tigke]golr i)
2 F2AL d4¢T Ky F2 9 4 @l
QtEe] AR TEAA ERFEH D7t
veR b ARTh 28 BA[Fig. 130 55
39k tidteigolr F2AIA T 1yt
F2 FI2 Yepdoh |, diEkEld s4E Yb
Mg FEAL sieEH KyF Ve

AE(Fig. 12011 FEFdAEe EFFEH 1~

Iy7H WA B33 gilen, F5=de A% &
o] Adslr (= vy 4F BRI AU
e golMe EFFE 1~y 8 F3E 2
F3 YTk AFE AT ARG V)Tt
Uehdth, 284 53T viwy 2
3oz ¥ EXe AY vsdt ez
EFsTHFig. 13(c)].

7H[Fig. 129 Fig. 13@ell #F X% 55
golle F2 FEANA £ D), AFE £2
de AWlFErd Iv), el srzde #2
AAl EEH ), dinte BEdle adeEleE



38

T v T T

32

a1

30

T LI T

29

28

L d
[ S WY

PO P Y

[ IS

Lt

N
35

-34
433
.32
-31
-30
‘29

28

L4
PR WV SN S N

| M Y

125 126 127 128 129 130 131 132 133 E

27
125 126 127 128 128 130 131 132 133 E

27
125 126 127 128 129 130 131 132 133 E

B S L O LN S 33 [ TR T INF L 33
I KORER o, “a
I M”¢+I s ﬁ W ®
- + -
- ‘e -4 an o, 3
Al + + J 9 * iy E
- ata\ 444, 0 1° -433 I~ 33
- A\ + @ a m/, —.32 3
I\ I~1 431 - 31
r /] ] ]
S . °© 430 L 30
[ o ]
rot + ° K 129 B 29
o, ° d
N R L L "
© . . ] ]
FUR VAT RN ENNPI DU ErE R 't PN I NS NTNN SN NP S|

7
125 126 127 128 129 130 131 132 133 E

&, Type K +, Type I {7J, Type I O, Type Hl; A, Type IV
Fig. 12. Horizontal distribution of water mass at 100 m depth in 1985. (a) winter, (b) spring, (c) summer, (d) autumn,

o U~ Ivyt BEshe g FE ez A9
o 2R dgsFelMt AA s wEel
9] BEE AL Hl=g FEE Ui

198614: Fig. 14 5% BAE A ¥ 3
B¥GolY, Fig. 158 422 Al i3 2o
t}. ALAFg 4@ E5=ddMe F2AL 3
F 2 FEA A EFREH K9 D, Hsigdls
F2ZAQ 43 Ky A BEsia dgich &
BAFg 1501 3 F2AL 35 3 Ke
A9 QiR BFFNe FEAIA EEHA D)

7 QA vebgth digsly szt AlFsigels
FEAN A 3 F WA 2EIA A
EFig. 14l 74 AE s38e F2EAL
drEd K) 2 EFFEY 1-1V), dEde
2N ARG KyF WA EEI AU
HA[Fig. 150 318 ¢ Ke A9 A2 &
F3e FEALA EFEH v WA Ve
o @ gelre F2AA EdFEH 7 |
A Exsiz ddeh. & AFHFAM e AL
F Iy e st & ALES 53 g

sAgolel sl Qdgkisel Wl Hlnd He



CHBtshEInt S52009] aigat £7/9) ARRE: o] o8 W2igd 28 61

I N N
L 35 35
= 3y 3
\ ] ]
L 33 33
L 32 32
L 31 . 31
| 1 i ] . / J
o o
- . 1 L 30
. ) I ]
- s 429 L 29
+
L ty ° 4 L i
_ ¢ K& s | 2
o 8
3 (a) ¢ ) L4
PR NI AUEPUN TR ST S NN VRN N 27 M T U NN SN FT R SN S ' 27

125 126 127 128 129 130 131 132 133 E

125 126 127 128 129 130 131 132 133 E

L d
| U WU I PRI N

1

36 36
N N
35 35
] M 3
33 33
- 32 . 3R
- 31 - 31
T 30 . 30
. 29 ' 29
- + -
q 28 @ o . 28

PO ISR N ST NI DU R |

7
125 126 127 128 129 130 131 132 133 E

27
125 126 127 128 129 130 131 132 133 E

&, Type K; +, Type I; [, TypeO; O, Type W; A, Type V
Fig. 13. Horizontal distribution of water mass at 100 m depth in 1985 after cormecting seasonal variations of temperature. (a)

winter, (b) spring, (c) summer, (d) autumn.

FEA A ERFEA D7 WA EESL AU
AE[Fig. 141 FFF8NN 5Fole= F2A]
A EfEEH D), MFe ddeleEd vzt
¥ At dgEly Frest divks g
= FRAA EFFEH 1), Mrst ATl
= AWIFEH vy7E 22 dUTh 2 2A
[Fig. 15(0)1% 318 Fo5=dle ES4rEH 1~1V)Y
TER Wt g3ttt digigeiMe FEAA
EFrEE Y 2EHE 9 FolEt e
dxe FEANLA EFFGEH D), ArEd AT
FellXe w3 H~1ve] EF7F BEL AN

TReele 20 HAE s ¥ WAE Fg
14(d)% Fig. 157t 2 EXolg. Fo AE 5
Fele FEANA EFFEH Y F8 AR
Ea YT, A FEs £ 1~1ve] g7t
BF3} U

4E o 0%
4 A5 5230 GasEe] B2 340p

ojst FHUF AdeFe] Aol BAFH 7HEH
2 velgou 44 someldE 7R vl



36 36

N N

L— 13 ﬂ 35

- 3 En

% 3 33

- 32 32

L 3l 31

- 0 30

- 29 29

3 28 Jos
] . ]

PR B B Y 27 | SO R SUNVRN RPN SUU TN N T, ' 27

125 126 127 128 128 130 131 132 133 E

125 126 127 128 128 130 131 132 133 E

36
N

— T T

32

31

30
29

28

%

; |.'|.1.|.L;27
125 126 127 128 129 130 131 132 133 E

| ST P

—T 7T T T |3¥%
N

- KORER  fa, IV

- % o, /35
Y {m ~m?
[ ?,%“ JHPH 1

33

[
. % -—132
I + + +'\m ul. ]

- I + 0+ o+ o+ —31
09 ]

I . -30
+ J

oo+ ° R K 29
+, ° J

. K < o8

(d . b
P I S | : | N U A 27
125 126 127 128 129 130 131 132 133 E

&, Type K; +, Type I; [, Typell; OO, Type II; A, Type IV
Fig. 14. Horizontal distribution of water mass at 100 m depth in 1986. (a) winter, {b) spring, {c) summer, (d) autumn.

olg}al AAFS 198533} 198630l T5E Fidolut.
A2 BF Adxsv) vgklgs Lol

Fole & 7zl gElE Ui At o
& 3 UF Ay 9FE 2 AYE BF
o] EFo] U} T THESE FlL
= Aoz AzbEr),

Fer ME BT F2AIL et s
eflrole] £ AL B30 A2, A5FH ke
Ho| 2 oz vtk 4 50met 100m BT
FEFMe AL BHd FERAL rEH
K) 2 #HZo] 7b¢ F& F2AA EFFEH D
7} BEsGT, W] o8dd Y wEe] B

o
ook

Y
of

4
o

W

x2

EHFEY 1~ FHEET GA velsdo. ol
Felgol= F2ZAQ SR iE Hho] /MY He
AN7le 9N AL BEZ FEANL 7 K)
7b F2 BEIY. 28y A9Fez AT
32 AEee At IVYE Bol 2X3AL
Agieh. whde] 7R ekl dIe I
Bo] Wk F3(E I~ 1V)ZE HigkE ol A &
A U el =

4 50met A 100molMe] FIEE FolE,
FAol e ZoA EdeEd U~1)e 237t
ZO)EX, FEALA sieEH K~DY +27F §
&t}



Ciataheint SS2609) &i2lnt

2ajo] AERZ: o7lof 7t W2ED 2Y 63

T &l " 1

KORER

| I

PR I R | :'l PO 7
125 126 127 128 129 130 131 132 133 E

36
N
35
34
33
32
31
30

29

28

1 1 .t . 1

L
PR RS B S
125 126 127 128 129 130 131 132 133 E

-32
.31
-30
-29

28

(b) ;
PRI I T PN SIS WS S R )
125 126 127 128 129 130 131 132 133 €

. 3%

N

R : 35

L 3
) Ll

- i 33

(@
J I 4 | I IR N T
125 125 127 128 123 130 131 132 133 E

O, Type K; +, Type I, [}, Typell; O, Type I, A, Type IV
Fig. 15. Horizontal distribution of water mass at 100m depth in 1986 after correcting seasonal variations of temperature. (a)

winter, (b) spring, (c) summer, (d) autumn.

F& AL 4 50m9 100m BF AL} BFH
o A 3BI7] W] BA 2% FyExe]
3= ALF} woll A Jeldth SF=Ee digel
3 EF HAS P 2N L ey K B
o] EoJE thaldl F2AA EEFEI DY
BX #9go] goluth &, 55939 vighEgelA]
AL Bl FE2 FEAL 5@y Kyt £
She ZAAE Bo|AR, AAle ot B FRAR

A EFGEH 7 €A REs e Rolh A

<3 BHo] LEA QA EFFEH 7 v A-
2ol £ Wzo] oa) nlx] F2AQ s

£ W3 3le ZAE Role Zolth
2 Aol AH8E ddshrcrael 2 HaiE
ur} 7%‘ 1814 B9Jsl7] Y= ﬂgl-_g;_/] wo

A9 AR Bast, £2 ud 59T +

42 SHME A8 W19 1Y £3 B 90l 3
2 olf B AT Ade] BaT Row
AR,

A A

e
rl
N
e

19983 FFosha A gd 7] A



64 gd. 2y

1y
4

iz
0
I

29 ol SYEUT. EF AT AR ARE U
29 SRR | NENGERERREIR A
ey 50 BRE ATe o v A=A EE
o AR ol AR 228 A o
o] A9 QA A=A},

I
ra

s

ATE, 1994, NP3 TFFefelxe ALY FAEE
A4, g2k, 15(2), 81-90.

13-4, 1995, 589 SRE Arm-A=E 3

G54 -. T YA T4, BSPE 00593-867-1.

Al - 254, 1984, TP ojA FAUsH o LERt
© 9 HuA. dEAFHGEEE|A], 5(1), 33-
43.

Beardsley, R.C., Limeburner, R., Yu, H. and Cannon, G.A.,
1985, Discharge of the Changjiang (Yangtze River) into
the East China Sea. Continental Shelf Research, 4, 57-
76.

Cho, K.-D. and Yun, J.-H., 1990, In summer, the origin of
Tsushima Warm Current Water in western channel of
the Korea Strait-1, —On the water in surface layer—.
Bulletin of the Korean Fisheries Technological Society,
26(2), 184-191.

Isobe, A., 1999, The Taiwan-Tsushima warm current sys-
tem: Its path and the transformation of the water mass
in the East China Sea. Journal of Oceanography, 55(2),
183-195.

Kim, K., Kim, K.-R., Rhee, T.S., Rho, H.K., Limeburner,
R. and Beardsley, R.C., 1991, Identification of water
masses in the Yellow Sea and the East Chian Sea by
cluster analysis. In Oceanography of Asian Marginal
Seas, edited. by K. Takano, Elsevier Oceanography
Series, 54, 253-267.

Japan Meteorological Agency, 1987, The Results of Ocean-

>

¢

ographical Observations., No. 77, 1985, 356 p.

Japan Meteorological Agency, 1988, The Results of Ocean-
ographical Observations., No. 78, 1986, 352 p.

Lim, D.-B., 1971, On the origin of the Tsushima Current
Water. Journal of the Oceanological Society of Korea,
6(2), 8591.

Lie, H-J. and Cho, C.-H,, 1994, On the origin of the Tsu-
shima Warm Current. Journal of Geophysical Research,
99(C12), 25081-25091.

Lie, H.-J., Cho, C.-H., Lee, J.-H., Niller, P. and Hu, J.-H,,
1998, Seperation of the Kuroshio water and its penetra-
tion onto the continental shelf west of Kyushu. Journal
of Geophysical Research, 103(C2), 2963-2976.

Nagata, Y., 1981, Oceanic conditions in the East China
Sea. Proceedings of the Japan China Ocean Study Sym-
posium, 25-41.

National Fisheries Research and Development Agency,
1987, Annual Report of Oceanogrphic obserbations. 39,
1985, 548 p.

National Fisheries Research and Development Agency,
1988, Annual Report of Oceanogrphic obserbations. 40,
1986, 536 p.

Nitani, H., 1972, Beginnning of the Kuroshio. In Kuro-
shio: Its physical aspects, edited. by H. Stommel and K.
Yoshida, University of Tokyo Press, 129-156.

Sawara, T. and Hanzawa, Y., 1979, Distribution of water
type in the East China Sea. Umi to Sora, 54(4), 135-
148 (in Japanese).

Yamashiro, T., Maeda, A., Sakurai, M. and Ichikawa, H.,
1990, Mean velocity distribution and transport of the
Kuroshio referred to GEK surface velocity in the East
China Sea. UMI TO SORA, 66(3), 181-190 (in Japa-
nese).

Kondo, M., 1985, Bl HiERGOERICE T 2% -
L 50m FRUERE 1253 5F8KE. Broasm. i
R ERITEITIC I, 62, 19-66.

2000 109 18Y 93 A%
2001 29 1Y 3Ly
2001 29 2d 93 A



	JGGHBA_2001_v22n1-0049.tif
	JGGHBA_2001_v22n1-0050.tif
	JGGHBA_2001_v22n1-0051.tif
	JGGHBA_2001_v22n1-0052.tif
	JGGHBA_2001_v22n1-0053.tif
	JGGHBA_2001_v22n1-0054.tif
	JGGHBA_2001_v22n1-0055.tif
	JGGHBA_2001_v22n1-0056.tif
	JGGHBA_2001_v22n1-0057.tif
	JGGHBA_2001_v22n1-0058.tif
	JGGHBA_2001_v22n1-0059.tif
	JGGHBA_2001_v22n1-0060.tif
	JGGHBA_2001_v22n1-0061.tif
	JGGHBA_2001_v22n1-0062.tif
	JGGHBA_2001_v22n1-0063.tif
	JGGHBA_2001_v22n1-0064.tif
	JGGHBA_2001_v22n1-0065.tif
	JGGHBA_2001_v22n1-0066.tif

