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Seasonal Variation of the Water Type
in the Tsushima Current*
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Using the oceanographic data during 1965~1983, the seasonal variation of the water type in
the Tsushima Current is discussed by analyzing the thermosteric anomaly (81). By investigating
with the index of 33.8%. in salinity, it is shown that the low saline water inflowed through
the Korea Strait affects the variations of water type in surface layer from summer to fall.

On the sea surface, the value of 8t is affected mainly by the sea surface temperature (SST).
However, in summer, &t is temporarily influenced by the transitional characteristic of the sur-
face salinity. It has the minimum value in winter when the SST is the highest and the sea sur-
face salinity is the lowest. In fall, it decreases as the SST decreases. Specifically, the value of
8t is 779 cl/t in August in the region of Korea Strait and 667 cl/t in September in the East
Coast of Korea. These values are larger than that of the Kuroshio where is 622 cl/t in August.
This phenomenon is due to the inflow of low saline water into these area during summer.

In 100m depth, the seasonal variation of the &t is not so significant as the surface and is
mainly dependent on the annual temperature variation. In general, 81 decreases as the Tsu-

shima Current flows to the north.
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Thermosteric anomaly $n)E o) HEA LB
(specific volume)& & WK HLEAA BEEHHK
HES o Ao gk HHEA AdoMe st
t] Helste} (Pickard et al, 1982). o2& KB =
2R kY o 90%E AAEn e EL
T3y KR Hyol —2~10 T, 34.0~355%. & 1
81 0~200 cl/t o)tk v A 10%+= §rakel 200 cl/t

* BAbeatgie s AstadTa A7 YA A205% (Contribution No. 205 of Institute of Marine Sciences, National

1958).

B ¥ (the Japan Sea)e] Kk#& KE 00~05¢C,
B 34.0~34.1 %o, 519 WAt 71~81 ]l Wik
E& K (the proper water)’} < 90 %& AR sk Q)
o 1 YmAE 8~16 C 34.14~34.68 %c, Sr7t
105~228 cl/t Q) &5 917~20 T,33.24~33.96 %o,
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arc) (=, 1984).
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wAES BAKEE 53 HEE RASXT(H, 19
86), FaKE7} © {KEEo|T} (o] 5, 1984). o] EA K
B2 RAY HEERY £EKS FEKS XS
o7 BEEIAM Fige 39~40°N LIFgel BB
A BE 1EH T2 3ty kA byt dof
o} (Moriyasu, 1972). =3 EZFd| @iy HZAE
e BWEBHZ b LsdA kiRe T ool
519l ol Azt BAde AL Eo] Ht)(Hong
and Cho, 1982, 1983). 232 & Higd HAR ¥
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Fig. 1. Studied stations.
‘JMA’, FRDAK’, ‘FA]., are the abbre-
viations of ‘Japan Meteorogical Agency’, ‘Fi-
sheries Research and Development Agency
of Korea', ‘Fisheries Agency of Japan’, re-
spectively.
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Fig. 2. Isopleths of temperature (upper) and salinity
(lower) at station K displayed in a time-
depth plane.
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Fig. 3. Isopleths of temperature (upper) and salinity
(lower) at station G displayed in a time-

depth plane.
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Fig. 4. Isopleths of temperature (upper) and salinity
(lower) at station E displayed in a time-
depth plane.

#5 R

1. KB Bae| MEFIHe AR

Fig. 2014 £H Fig. 67tA< E% K,GEF$ Zol
e zojo) w2 KR HMH o i BELE &%
UEld FHeolth a2@Fo T2 F8 K 37,
67, 12A 7 BEA B T EJ 1AL &R R
2 #inoz Rrsisth

&2 THAAN Fm KBS 3~48 FEH 271EE
o) 8 Co} F2A QiK% 23 AN RE] LRSI A
23, 8~9H 9 mE KB 27FiHe 23 T
FRALES] 29 Tl A ol2m, O o|F AE
st 12F0le 271F4589) 9 T FRA) QK9
21074 FEE3lY HKIE KBE 1~2Fd £& o
Btk B3E k@ KiEel LRE$ mEy BRE
fBol Zdole Lol I, KR BEY 71&7)= 8A
A e, Agds BAEY #ol7t ¢k 100
m7tA] o2} BEel V&7 o%Ed gL ¢ F

333



S (%o0)

Fig. 5. Isopleths of temperature (upper) and salinity
(lower) at station F displayed in a time-
depth plane.
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Fig. 6. Isopleths of temperature (upper) and salinity
(lower) at Z displayed in a time-depth plane.
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Fig. 7 (b). The mean and standard deviation of the Fig. 10. T-S-t diagrams for the surface at stations

thermosteric anomaly for the 100 m depth H, F, S, Z. The small number indicates
from 1965 to 1983 at stations K, G, Z. months.
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Fig. 11. T-S-t diagrams for the waters of 100m
depth at stations H, F, S, Z. The small num-
ber indicates months.

oA EES Fig. 7(@ol, 100m ZolE Fig. 7 (b)ol
&% JebR Aolct £l A%, &r &4 2~3A4
150~370 cl/te. 2 7} 23 Bole HA AAY,
Agole 2 kol 7H& A o] 450~750 cl/t ol
7NA o] 2ot —EMIo 2 JbF EEHOEZ ZFE &
9] gkol Zolx|= fHmol X vt FTE Gl §r &
o FE KRT dtZo) rEs) AEodE 2 3ol
13~158 ¢/t o]+ v ZA Ebygch

2ol 100m (Fig 7 b)AM= REH wl7HA =2
or & BME T KolAde AM < 400 et ™
kFo 2 Z45 ol whh Zol A= 100~150ck/t
S UeEhIQT. —Epeg EFE EEHe oy
Srol REfic ME TB Ko GalMe B v
v dbE EB ZA M= 3~10A o vhebstth

3. #ERR REEO| 2 T-S-t diagrams

Fig. 82 F2 Aol A K@ikl o2& HE
Bk el HEAEEILE B o8, F8 Kot T2
G 2 Ak FEAES FAES B B Hel
g otk EE Ko ASv Hy #bE 0.4%
o 23 KE #te 8T2 @H Rde KR
o stfbol wal 1 &9 LV FE ¢ 5 Utk
a8 K@i el A EE G B HAllME ki
4k dgo] oF 16Co| 1 By #MEIELS oF 3% A
KiR L ol 2} iy ol T TB Kits
ok 2.5 %o ©1% ZA VeI TH A 714 200~220 ol 4t
o &4 &t UEUE 2~3AL 14~16 T HFiE
Kigel yetde @3 dX)shn, 600~800 cl/t'e] &
X &b YeltE 8H S 26~28 T Ha kiR 2
oF 32,0 %c & K Hoyol Vet B3 dX S
& 4 Utk

Fig. 95 K&@EE mAGENN B8R nES -4
A7 Rl ol2 EE B, E, C ¥ Zdl W3 £
9] T-S-t diagrams& YEFE Z o]t} 150~250 cl/t2]

B4 &r ol velUE 2~3A2 7~14 € KRE
Kigel velve €3 dAA T, JbEmed £
Z2 &7 7R AM 150 cl/t 0.2 §r grol FolX}, #
PR T% E9 A5 Ey #be 32.0~34.5 %
2 HE Y% T CY 33.0~345% o B
Be} oF 19 v Ath

Fig. 102 K&k HkHEAN B4 BEe g8
27 2 olE2e T H, F, S 2 Zo W3 K@
9] T-St diagramsS “EHA ol 71X BE
AANA 42 wEHoZ A HAM ALY B
&r Zkol ok 200 cl/toll A ok 150 e/t 2 Folx] T
T3 RE 5ol Uehde oS tE TEHoR
7FR A §rgkol oF 680 cl/tol A F 500 cl/t & & Fro}
a1 HE s o 1ER =oAE Eme) o
o} S KA FEAKGE T8 BolAe RE KE
59 BES 714 wol wol 62 oF 450cl/tolA
7R3 8B dl= & 220 cl/tol I sl 680 cl/tol
7}A) o] &),

Fig. 112 Z°] 100mol 3] BA PR o2
FE H F, S 2 Z9 T-S-t diagrams S UERA ZHo]
o FmE UEY EsEMbs gloew RE 2 &S
kiR, Ak 2 REES 0 Jehve 942 B3 e
ot 2 a EE Hel B #4b BiEw 34.4~34.7 %
KEBL 14~18 o)Xk, JrZo FEE Zo A Hiy
#{ #iET 339~34.3 %0, KB #{LE 5~9 To]
A, &, 42 gBo 2 &7 71aA Hga KB
R4 ol met §r gk B HY 200~300 o
#o A e 29 120~170 ci/te 2l 32 gt

4 =

1. BF RK B8 ¥E

Hige) WEBMEANAN £Fd RBKe Bl
Ao, EFoe Ko EEK7E el BF %
ol M= KiES FH Bbel (KEK7 HEREI
uha} FE7E HEHA so] KBl FE BMLE FEfE
1A Bk EF 322% ©lsle] (EKEESFQA HEH
KB BEAZE BMEEANA <k 50m LS A
2 K@i mKEE 59 HEE WA (3, 1986),
HEERAK LB ko #EE A He
Ao]t} (Fig. 8). ©]= Miyazaki and Abe (1960)}
Uda (1934)] 2|3 FBAE K@i flGES 53
e REKe AFEKY #ES doHEln 7%
EES BN EK7Y EBMEsRS S35 Hi2
AR s AT~ T, o] 5 (1984)°) <13
BFE gHILKS 7173 K5l 1 8550 31.0%0
ol dtol WERBEHKE olrr} FEQ 32.0~33.0%
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Fig. 12. Variations of salinity at the sea suface in

studied stations from June to November.

olul kiiiel WHIL ik Nk 4~5C ®ol
St e HBEIT MKEY AXNERZ BHEILKY
HHEBHAKZE 883 w58 4 sloh

M7V SERL ZolA 9B F-E Fmiel uvehue
338 % olste] KEEH S fREZ Ay 2 uld] 9
b, LS S8 mAE §F KE KEKke
giitiel A EENAM ok 10~20me] 2el2 el
71 A zbated, 10~118 o+ o 30~50m2 Zold
7] ol frk f1gln bk FEEOR stHEAM 1 Zol
7} A& QFolZ T (Fig. 2~Fig. 6). 71 FFHiRS
NQE MHED A7 oF @A, HiF
HEEREAANE A 4~5EA 2 J48%H 7S &
oboll ZIFo) KA #{Lol] BHS F JthFig 8~
Fig. 11). 71818 &F ki (KEKT HERKY
BES s Hle W i) TF B AA 2UbF
il 2o 7 #ITEkaL o) £ EFHo) 50m LIiE

9] zolo A KA Fpi{bo) Ho| HES nlX
z ekeuka Azt

KE@uuS B9 AR €F R RE HH5
R BES 27 g8, & TBOIA 67 FE] 118
7)ol E B4 #LF Fig. 1290 Jehg Aot %
o ik HE o AEpEid (St G, B D)l A+ 8
Holl, WEBEREL (St. S, F, O)ol M1z 9Hd, »71%
% (St )N A= 10H o) eEhdnz oF 2 o By
R GEIEC] ik

o] 718 Tanioka (1962)2] # %2 -#3e= AC=
ol A BIES ¥ KE KBGOl AGiK
< ¥ gl wAs kHEES 7R &K
& Hi5 e W B Zolxe AYE rEdr
(Fig. 12).

T 22 AT 340% o]Ee] HSe
YeElR] AT 10 % T EB GO Ak
Pkl T8 Boll M= 8F 9l 320 %y ©)5HY] {KEE S
o] yehddh oA FF ¥AAF7E HHES
AR KEE BEAGES T8 Zohe 7 (1986), Mi-
vazaki and Abe (1960)} Uda(1934)9] Wi%E<e R
st @B R EE EdA 9A A oF 32.0 % 9
Fi B5o] YEUE Ao R Hol, AEigsk /XK
HE 5o MAY KEK:E BE B 082 ¢
3 32y Aoz MZAHETY Lie(1984)9t Lie and
Byun (1985)> &% 2 Zr7h vl EEs KEES
ol M MR HETS WSt K _Re #
2 M ET oy, ol M¥Eo ES hE
ol e BMEolar, o) Y g wis
ez QAZ X$A A HEEK EiH
Ef KBS HZo 2 BEpsie Aoz Azbdc.

k% EEo R JMAA EFiHY RE Brol A&
tehnate] mrtREARE FasA 4ok (Fig 12).
ol AL o] MiFAME YEhE HEos FRAL
2] 34.8 %ol Al 27RO 34.0 %e 2 B5 EY
7 oA, e FEHIEKQ 320 %o A 27}
212l 338 %o = WK BEH AL ol (Fig. 8~
Fig. 11). 71 BhE & Risla, x@Eks
3l FHEE BoviEAM FEALLKRY HEBEK
EEEK 7T 27HR fgko 2 JHHA o] BT} {KEES S
Higk el BEaol ot ERE sty ®y &
K7} srolx o], vt ol o= FAUsNAM 2
Y Eig KEAZ A7FRHo R 7HAA SHEE)
HEBEf S BE (FRSOR BYS REM7E A
Acka AzrEd, ol A2 Moriyasu (1972)7 i F
K (the proper water)E RS A K7t
#Ee 30, olF £3] LiF 200m LUENMY: B
& Mo s Q3le] T BEpo) smsicha g
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Fig. 13 (b).The annual range for temperature,salin-
ity, thermosteric anomaly in the 100 m
depth at studied stations.
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2. k8ol FE WL

BE B RAFQ orakol FRAMAAME
Kigo) ®7] W A, HEBERT Jt gl
wel Kigoel Rotad 1 kel el tt (Hong and
Cho, 1982). Higel HEBEMKe FmolA KiRol
L83 Bl 82 @ol BF AXY, KR KKAHE
0 S BEME7 JeEUE Q& &9 el 7
A "o a3 kigel &Aste 7h&el 89l
o] A& ztolA M, K HEM7E Vetvte AL
819 @tel 7t ZrobAth (Fig. 7 (a)). o 714 EHEA
ALK FAR EH Ge FEAoH TE KB
6t @& © ZA Jehdr) ol#lig RS HiF

HERERKS & #iole F a7 skl
pEs ve KEKe ol KEXEG U & E##
S AT USL e HERBMEAN BF
EEEK A BES T2 FMNEERS AX K&E
2o 2 FHALE F7FFo 3 322%, ©)st
o] {iKEEK (7, 1986)°11, o]l % 330%, ©]3te]
SRR (2, 19719 310 % ©)13te) BHIT
FHK () 5, 1984)7F ot WHIL fidike 1
o) ¢ 02X103 m¥s(f+ 5, 1983)2 dA %4
g oF 34X10° m3/s (Dietrich et. al, 1980)ol H]&}
o o}F ooz WERK WA dstdMiz A
A 7 92 geda PEg.

Fig. 132 Fm® KiE 100 moll it & 2 Kl @
By o) HEEE &% Wl o oA kil
FEREE BE gtel WE K4 oluxl B
ol el wgiiet FEIES] o3 B WES A
A wA 5122 (Kkang, 1985), (KFEEEQ) §L2 A] Qi
oA R g JhEA kiR FEX7E 34 8
3= 2S Choi and Kang (1987)9) BF9cet  -#dicl
g Em ) FREE §F S 7o KE
K HAS ol we kA M ZA H
g, 27 ugikel kel A4E EmFe olxy
EEE fgketel BA EHC o8 {KEik= S5
Kz Walnz »a ZolAd) old] Wi §ro) F#g
2T Boo FEES v HES Jetde o
= Aok (Fig 13@). K& 100mol A §rol FagxES
W, 53 g WEEREAA KiE FErEed
v &3 fEm S Yl T o (Fig. 130). &, ol A
o HF HWESR KEK KB g8l
Bl 93y (KEKY HEd g=2s HRe
o gt 32 59 el KEke) BES
@e KE 100mol A= ki Fgdbol ual KH
o] 3tttz 7S & Jelhz ot

KE 100mll Gl Fi #be £g g F
glahA UeElubR) ko) (Fig. 7(b). 71 Bfs Wil
o] HWEREMKAA T8 kil BBS KE 50m Ll
7ol 9leow, ol 100me HERMK #HHe
Wehl = Zlo] (Yasui et.al., 1967)2, FEskol 3
A kiRelv o]l FH e Aol x| gk
HERRAK] REK7 F Fsta 47 o Fof
2 Aot ey Eok AEY) BoREREe 7
BA QMo A 7RO 2 FPHA HA Yo}z
ok, kiR el whel HE RAEe RIEME 2
Joh (Fig. 1D. ol A& KRS T3 5ol HE
Bk BE 2 PEBKE BRI IiEXee
#fretol wak FigolA 100m LAFES e olwch
BE KEkele B0 o3 KEEDL Folx7

KiR
7} 3

Ll
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=, HEBHAI) b bdo) ol §ro ghol 2o}z
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oA §r gkol dt kgl uhel KR R Wl
Zro} A ) ZBY3 Hong and Cho (1982, 1983)¢] #5
R} 9X)3}.

= ¥

HWEER KB F&H BELE 19/84E (1965~19
839 BHEEA EHE FERSA §r(thermosteric
anomaly) 24 a3 o)

338%c & HHAS HEE 4HE vid 93H,
Kagmpwks 53 mAY §F £F EHkE o8
e 72 Ed REY KB BES F1
p=

EEAM 81 T2 Kol o3 &S Wo] W
Ak, HEole o R By &S der)
3 e ®&IE Kol velles Agd 7Hy 3n
Bl kKRS LR wal 23 ®inste, &5 ki
3 KK BsHol Yelds oFd 713 33, 71L&
kiRe] TRl mhat & gk 283 BEK
o A W 1% WAHS 8H 779 clt, &
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