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Summary

The seasonal circulation in the South and West Seas and
the inflow of warm waters into the West Sea in summer

In order to study on the seasonal circulation in the South and West Seas
of Korean Peninsula and the inflow of warm waters into the West Sea
(eastern Yellow Sea) in summer, water mass analysis is used with temper-
ature and salinity data observed by National Fisheries Research & Devel-
opment Agency during 1970~ 1990.In the West Sea, warm waters are major—
ly mixed by the mixing rate of 40~60 % in summer, while cold waters
are dominant in winter. In the central region of the Yellow Sea, warm waters
are distributed from the northwestern sea of Cheju Islands in winter but
cold waters are distributed in the north-south direction in the lower layer
in summer. The reverse of water mass distributions in winter and in summer
could be explained only by the seasonal circulations. In winter, warm waters
are expanded to the central region and cold waters flow southward along
the western coast of Korea. In summer, warm waters flow northward along
the western coast of Korea and cold waters flow southward along the central
region. Therefore, Yellow Sea Warm Waters can be defined by the northward
flow of warm waters toward the central region of the Yellow Sea in winter
and along the western coast of Korea in summer.

Key words: mixing rate, water mass analysis, seasonal circulation, Yeliow
Sea Warm Waters
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o 37]7F olAt}. Fig. 1€ 949 69 o] AFdRAA 58 Fu
q, dAddelN A 2d 2AERA 98 FF S ALHHR FF
& mesyol 423 429 R ¥/ AF d2J Yegddg. 4= =
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sz o] FHAIFS/ FA2Z AYdeA & FUHA de=AE @
ganzA o3 uRse I3 +9¢ 2AA & Fig. 2& Park(19
86b)e) =2 Rud, o] =EAME 34 % ¥ YT E 452 % 3
gesdn Adsn FGHYFFE FUE FAHAAM FAHE qrA
Ao o8 FHA2 §UHA 43 AFE NS L $359 AFAY TF2
= MAYRgR g, 184 o 13L& vy A9 RYF7t A
oz AAHR YL TN wdFm U @A WE nd A7t
gHz #4954 F=dxn HA nge RS FH=2 F499A d=d
3 @37le odd.

olo} g EAE HAH/ AANME 452 diRF W ANz A2
wo] Bastt gl A5 5 WG %3] WE el FAE R
Anz HAdsE A 4A . o ATFANE ol AE BT A
so 1§ 43 EAl(water mass analysis)>= A 7 Aw
2 A8 @ olft AR AEAL wr) el 3 B T-S dia-
gramg ol 4% A3 Efule&e ¥E A S Agstac. Eule
e B9 53 BAL £33 Aol A Fyd AFFPe= vt = 7]
qEo] E4AQ $LEEY ARPERGE AP & Ao welck,
AIAA de AgEol 29 o= F F9 F2olv JEE YA P&
A oY BRRe 43 Aoz 9%s 245y, 1 seex¥e AA W
2Ry #4588 §38d, 223 o453 BHF 39 4 3
A wetch @A o] =¥ BEAL ¢ - A 5 drAze] AT F
3 BAL 28 #A5ERS Fohin AFAA diF gz FdH<=
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2. A5 2 ¥4 3

Agg A2 FPSAAFANFRDA)O] 1970~1990E 74 21d% &
23 g3 A £ gEAR. Fig. 3& FAH A7HYE Y
g Aotk 223 ¥wtxz AAA AA H4& F3(Yellow Sea)z}
7 &g, By g St A%E A3 (West Sea), AFx FAg
ge ¥@F Szt HEHAL F3l(South Sea)2 FEIAG. gy
T-S diagram(Fig. 5)& e w A}8317] Jstd, A+ HAHE Ax %
AR KA AgYe s 2es9. 99 T-S diagrame & At
YPoro] QI B2FEY A8/ 2 AFIGFE 98, yFE F&) ®EA
g 2ad M55 g AE By 9@ Aeld. agelA 31334
s 3144 M) Aztgo] FHs o] 313349 AFHS M= A4 e A
o] ALAA LE T-S diagramel A&7} ENSHES 39 o}

23 BAe $M T-S diagram? WESF T-S diagramo.2 AA A g
2 yguo] - AddA A9z Yyeys dF58E stobst gl a, 9
W T-S diagram®.s HFEXE EAsSATG &S 58 3 ¥4
e dza Adld =AsdE EFS7E Y5 A% EFAA, oty @
s Qe EFAANE sotsed 23 & #FALH, 4 Mo 245
o] g E§ule ALsE B (Mamayev, 1975)S Ag3tg. 453
of ¥E47 Az B4 §A87] §ske T-S-time diagram %7
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I 5543 A5EX AA s

1. 5549 A4 as

" - A YeyE #5549 Ad A3t dotuy] 939 2140 A
A A8 E T-S diagramel 4982 Jel A (Fig. 4). o] a2PAA ¢
3 3o gdaYgdxs £ 05T, 9% 0.1 % 33 U FAHE A=
o MEF(BERIE AA Au5Fo] dad AEL2 YA Ao}, o] gy
P2 FIAEY FUANETE A3 e £3E FESI 4A
7] A% Aotk T-S diagramAe] H|AES HALS WUx(0)E e
o}

Fig.4(a)x= 29,449,129 9 T-Sdiagram< Yt 224, o] Al7]o] 283
t H5E 229 FF5G AAYYY Y52 Flo] FREY. L9
7H8 & 290 F3 9 AN HF TR, 49, 1290 A A QA7 B
HolAy F 32 fedes 5AL A YHIYG. F £ 2 FEHE o] A7) 9
FHAELTALA SN2 8 AY. Table 1= AL AH} 539 H4E4
o] Aol A} Y dFFE £ 9.0~10.0 T(249, 49), 13.0~14.0
T(1249), 4 332~33.7 %E AAZ FEE}. 1299 228 29,495}
AYH oz 3~4 C =}

Fig. 4(b)= 64, 84, 1049 359 T-S diagram& el 24,
o] A7l EAd = £ EL A3 (upper layer)# 33 (lower layer)? &
<3 4E A7t A7 2 AR HAE HoAN FHE TR oY
4. Agd JeRd Y59 dFFE 44 AAYS, ALngF2 3
ol Yegyn, Fdodes 22AYF, nengFrt YUY, a5 &3
TEO FAFEEL oA VEY. 8Yel B3 29 F& A AR AU}
743 av, £ 3583 693 1090 vs] 25 Tolge] m249} 31
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ojgte AHTE wF F7EY. o]AL AF 8¥d ¥F %7 MR
3 At 9¥E VM AdE AL v Ed.

LS

Table 1: The ranges of temperature and salinity in the South and

West Seas in winter and summer during 1970~ 1990.

season winter summer
water mass| Dec. Feb. Apr. Jun. | Aug. | Oct.
property
O cold water | 6~13 1-9 3~9 50~ | 60~ | 60~
warm | 44 99 | 10~19 | 10~18 | 230 | 310 | 270
water
s o cold water [31.0~33.2|31.2~33.2| 31.0~33.2 3192~ 1290~ |30.8~
00
Warm - 1337.-34.8/33.7~35.0/337~350| 348 | 348 | 348
water

2. A EX9 AA A3

AP AA MstE B A AT Y A= ¥, A= U ¢
Aol ¥ T-S diagramS YERUI Y. Fig. 59 39 T-S diagramel
A xFE 9#30.0~350 %), y5< 2(0~30 T)& Y&

ALAQ 2, 4, 129 AFoes ALAYY Y5, dalode &Y

FH77 BXG. 29 agAdA A9 Yre AEter AF4E, A%
7t 2olAFE &0 QoA =, o]AL YFo FAo AR &y
Z Zsdes AL e, dddes n2nge dsst £X3ed 124
"EAAE G5 dehde Ao Bot ¥ NFQ FIHFTEFE GF
F7t AdH 3 Y&E HAEY 34N Z2AHNA sFEAe] dez 33
3 v, o]RL o] F A F FHJ W FAR FH ANE I
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II. EV LS T 3 24

1. 24 ¥4

- 2959 dugt 43

EF LS T A B E 37 AN FA A AA AA 5 EAol
SR 25 E 943 2YSF A dBEGS AAFG o F . 2AFHE
v} o} 31 7] 9189, Fig. 63 2& 9 X4 T-Sdiagramo. 2 A A EE e o
¥k ago] ¥AE FHAEL 29 A4 ¥ (unit square: 21 T, 9§ 0.2
% A A Y) do] XPEHE= AR NESFE YEIY L, FHL o] FXHE
A FAN(FHER)S 13 Ao,

Fig. 6914 ¥+ ZAAY, ALAQA 29 Y5+ 6 T, 32.7 %, G775
14 T, 345 %S $422 29 93, o] F FH= A45AHY 3FdAx Y
gdc. oA 89 o9k R&AYFY A2 nYr7t YEYH,
Ul 39 F3 SAE 2 ERFEE YEHYY. F FIA= ALHA 2
A7 detgdn o E3do| sdA 4 /A9 F37t deygoisl, A g3 HA
A ga 22 HE AA wstE d9. g4 A AAdzZe d - Adede
4 /M) 257 (original water mass)7t 28 &t} o] 4 Mo 2AFAE
A2 AIAFE A5 (Coastal Waters:CW), A2 A G4 3l Y (Yellow
Sea Cold Waters: YSCW), 21231 Yg4+= dvidFHE 35 (Tsushima Sur-
face Waters: TSW), A2 94+ dlvld #4345 (Tsushima Deep Wa-
ters: TDW)2 A 9331}

2959 g dAd =g A4z g g A=A &S
AN = Bo] Aot aAd AYdz2 g2 e HEste A% A,
1ol MR Gt AAMR ulwdty|o] A FaA FUrt. getA o] =FoA =
A5 qEGS AT EYE A, AL A 2d3 = F 2
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82 A3AM 2ASE T 539 B0 vikay] dE % AFAE
et Aoz B JEZL21Y BT AR E b T-S diagram ¥ A4
duege YL EAREAZY S Al AR Y B Pz A%
QY. F AAFE LEALS, FHAYSE ALAGS, DL FAZFFE AL
DA%, A FESISE LETASZ EANTEZ S QR AR A2
Z(AAQ:AAF, A2 AHEFAZF, AN AIERESS, AR L
gag5)e 2 2 29 579 QERES] AR (Fig. 7(a)). Table 2
419 29 $30 q¢ AERS debd Aotk

AN S o P TP &L ARSI AHNE AFL AN BN HA5F
N ags Basted £2, 9, $ENLE AR F3 AL Augen,
Py ye IS PEERE CREEEREEE-E R RELHE R TR
. webA £ AERE HAT AL AN A 53 £4 32 Miller(1950)
o Wyjo] A SO, o WAL dh T A Chen 5(1993)1 I3
489 Aol gk of WL 4749 S 2y SRAez EHFHE Aol
U AABAM T A £ (A5 FHYF), A F FAA F A9 53
(APl EE259 42571 $9% $4BFo2 F2 & JFolAThE
7149 9@ Aol th(Fig. 7(b)).

Table 2. Temperatures and salinities of four original water types for

water mass analysis.

water type T(¢C) S (%)  original water mass

A (CW) 270 30.3 Coastal Waters

B (YSCW) 25 320 Yellow Sea Cold Waters
C (TDW) 120 350 Tsushima Deep Waters

D (TSW) 29.0 334 Tsushima Surface Waters
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- E@vE AN

EfZu &L T-S diagram’d 9] 499 A5AA 2 F3o A& AdE
AXGozA olFolAr}. Fig. 7(a)e 4 A9 245 A& A9 #
< 9ERE UHgdE Aoz AE QAU45(CW), BE #FHYF(YSCW), C=
dvld #4135 (TDW), D dvtd R EFF(TSW)E UEdG.

Fig. 7(a)d A 9499 A5P(P,, Py)7t A(A,, Ay), B(By, By), C(Cs, Cy),
D(D,, Dy)9 &30z o|FolAdxn 7/HAsA. ¥ 2957 A, B, C, D7}
EFAA A5 PE FASE EFE L 44 f. , fh, £, fuB R 3, 1,
+ f, + fo+ fg = 100(%)e] €}, 71 AEABE m: no2 Y= F
HE QQr, Q), DCE m: no2 YESFE FHEE RR,, Ryl 313,
AE ADE k 12 WESE HEE S(S,, Sy), AEBCE k 12 Y&
t FEE T(T,, TV &, 28A P UESTE m ' n, AEQRE
k D12 UEsE Aol @) 2B 2 P gY@ Z 2959 U & f,=
I xn, fu= 1 xm, f.= k xm, fs= k xno] H(Q, k+I=1, m+n=14 o), Z
ol 1008 JF& FA WESE addd 4 gSs g3 e 999
M Fuo o 295 FAE o] §3o] e A= w&E 73
A 9ol o EuEL & & A ok HEH}E A v & g
&3 2ol 7ot

AEABE m: neoz2 UEdHE= 3 QY HEE

., mxB,+nxA, mxB,+nxA
Q(Qx’Qy) _Q( m+n ’ m<+n

o] 53, MEDCE m: no2 Y¥3+= A RY HEE

X) (1)

R(R,,R,) =R( mxi’;i:w‘ , mx?,;::xDi) )
7 9. MEQRE At A9 $AA L
y—Qy=———"-8’:§ (x—R,) (3)

Add), o] AME& A PE§ AYm=z x, ydild &% P, P,E WYY,

-16_



Q,—R,
PY—Q¥= Qx—Rx (Px—Qx) (4)
o] ©t}. ()NAA Q, Q,, Rx, RyE (DFH(2)9 Ay, Ay, By, ByE WA A A
A4,
P,(mB,+nA,)—P,(mC,+an)+(mBy+nAy)(mC,+nD,)

—P(mB,+nA,)— P,(mC, +nD,) + (mB,+nA )(mC,+nD,) ©)

ol 3, m# nog %ol 9A A,

m( (PyBx— Pycx) - (PxBy_ chy)) +
n( (PyAx_ Pny) - (PxAy_ Pny)) +

m%(B,C,—B,C) + (6)
n%(A,D,—A,D)+
mn(B,D,+A,C,—(B,D,+A,C,)) = 0 o] ©t},
(6)2) o4 A
E,=(P,B,~P,C)—(PB,—P,C)
E,=(P,A,—P,D,)—(P,A,—P,D,)
E;=B,C,— B, (7)

E,—A,D,~A,D,
E.=B,D,+A,C,—(B,D,+A,C,)
olg}i s&. o7l m+n = 1& o|§de me=vt A5A, 6)4 <&
mz(E3+E4—E5)+m(E1—E2—2E4+E5)+E2+E4= 0 (8
o ek elzlel A
a=E,+E,—E;
B=E1—E2_2E4+E5 (9)
r=E;+E,
Z 3 29 AL 43 P& 7Y F Y
m=—281% 2232_4031 (10)
olt}. WM m@AL F #F ¥ &L A% HY, n=l-m2E T3q.
o9} Ege WoZ k| A% T & Yok ¥HAE ERvE A% g
W& el ¥EF X2 (fortran program)e] FEH Aot
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2. 84 2%

- A&

Fig. 8(A), (B), (C) A<A H+EXE Y= 124, 249, 499 &
3 Y A#4E Jegdd. 99 %2 Je AR, 4920 m, 30 m, 5
0 m) FE34AYG. ALTFAE FHYF(YSCW)st divbd 7425 (TDW)
Wol F2 yegdg. AAMs FHYS, dlAAE dvidFAEFI 5
0% o349 & FAE Yetdn F33 339 £X Yert 2. Y5
€t 57t ¥ol35E FA7 AAR, diFE AFE d8Fos B5S
FAZL ARG AHAN EEFA WPo] BA-FF WPFoz v AF3
AL FHFTYHFRG AN Y571 B8, FHFIEE 3FF7
A3 35S dAEY. gdA FAYFE AF FRAA N3 Rz
a5 EXxsan, dFFE AFE FUHYAN FlFIR2 4859
X33 5S¢ F AL, AL HFEX dF ENQA YERd
Jot AR P,

R 2

M

- o453
Fig. 8(D), (E), (F) &3 64, 8%, 1099 ¥¥X=2A 437 3
3o ¥X YHIL g, FFAME AAF(CW)S divlbd{FESZF(TS
W), 3t3AME FHAYF(YSCW) divtd {4 ZF5(TDW)7F F2 2
. 649 FFAME AAFCWIZ AFE AR AN 20~25 %, div}
dRETTe duidfdsses Gl Asidyoda 25~45 %, IS
T AATFAA 25~40 %9 ¥XE B 699 FgME dividFA
a7t d3lAAM 50~65 %, FAYF= FAFIHF-E g} 50~65 %9 F
AE BAg.
Fig. 8(e):= 8¥° £4 A& gyl 2AQd, 33AXE AX45(CW)7t
A AN 50 % °ld YeEUR 53] FHARAAE 70 % ol ¥ ¥
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28 Yygdg. deidiEdse d3ldA 3530 %] BYXE w4,
FaoNE deidFEZFd A5, FHY57L detded, 8fdss
P FYRLE ue} 33°N 2AAA 40 %9 FAE Bel, G H5(TSW+T
DW)E Asigts}t g3l AeolA 40 % o8 2XE waYg, i 19
£z @42 FH¥59 FA7 24 JdEdR, ATE FRAGAN G
2o A7} A dedd. ot dFdA ¥FE gHFYRE 9 BF
AN FZoz A RESHE, URFE F3H9 GHEFAAAN A3ge=
Azdse 2¥an Jse Yedg. 1084 AzojA AAFIt EolE
A% AFES drixE e APl £X Aol zAsigE AT A3
W gY9 B¥9 v

ol 43 o], AgAFE 9 AFA }FAE gaY 45 (YSCW)E &3l
zogng g YHoz PY¥HI, GFF(TSW+TDW)E At g3l
s, Ascte] 3FolA FHFFY v&e 40~-60 %= vey, 3¢5
o] yAol A EFF/ o AN £XFHIL gee ¢ & U o
B ARE G5 FHAA Ao AFdHR Adee wogE.



Iv. & - A9 AA 83 Fidw

1.4 -Ade AR A5&8

23 24 A%, AHAN ASASL A5 AFREE FFAN AVAZ
Ued e @ 5 Ao old @ ¥ ustE Aude A5 et
¥etth Fig.9(a)e ERN LS 58 51 A A4A AR g3 Y (YSCW)9
H&e $AMZ(0 m, 30 m, 50 m) 24X 129744 A&5HA YEetd 9
pysot 322 50me EXE 8, ALAA 249, 49 A AAA 70
ool ) A& wolv] N BN AAGRZ dFE Frt iU 64,
89,1092 2452 1 Ao AN Do BT L E 1t 27 #¥3
12,1292 HolSUA A AHAAN P Ao A3 ¢+ A
Fig. 9(b)= FF4(TSW+TDW)e] v &£ & AAEE ASHA yehd Aol
29 50 me) X E nul, AL 243% 49 & FHFITE X0 %9}
Uit Aas gt 85342 649,89,10¥ 0 HolSWA Mg FFT
7} Q4o 2¥sa JASS ¥ F A

Fig. 102 813014 50 %9 W59 G759 A& 449 o vetd
Ao}, Fig. 10(a)l A B F4E A&HA 12954 249 34'NZ A A A saL,
xRz QAN T Jee NojF o] 64, 84, 10¥°1= 35N
ZAAA GRS BAse] FEFUN Aoz A$AR Y&S g F
g}, A2 A YE5Y Bge A% oz F& ACAY, ¥E %9
FAA NN FUP S AP GA ) AR HFL FIE 4 E Ztedn
B 2 o)t} Fig. 10(b)ol A ¥4t AL Aoz 7t AA=AA F3t3
o BE¥3gst 5do] AU FIAFTYNE gel R¥FL B 5 A

ol @ HFEES A W2y $AdE AW AFERE /HFYE T At
= . s AL Asl¢e e} Bt FEsn FATEN2 G&F57t
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2y S, o SR AAAL B UFFI AR FAFIYE
gel W5st detats A5ERe st Qe wAn

2. g3

- oq45d RS9 A +9

En LS T 9 Y A, A5E A Edse dETY ¥ E
o] ¥ EitFoln, Mg E gt n&unge diFFvt B3 AU
o] Eftol 98] YAHE AFIS ¢ 7 AU o] B N2 Ao=
Al i EAE Y F e TLY EAloln. mtA o] Ao

£ FAIFE Mg AA g5 Bdd. $4 AF5H 3R A {9
ol & ¥+ YA F=A Avugig.

Fig. 11& 219 ¥ A5 ds]A 50 m 49 s¥ T-S-time dia-
gram$ YEd Zoltd, Yl T-S-time diagrame 2, 4, 6, 8, 10, 129
A7t & T-S diagram’de]l 25 HAIS o] AtH oz F5FEAdo o R
A3st=XE Pl B 5 AT & Aoln. o] adAA M9 &2
e I HAT ¥ U= A U S ¢ F U o]AL AF5A
oA 22 49 35 FYdx EF3n Ao 4] FAHT A5 By
Fo, 299 dRF7 FEHD e AL wAFE

Fig. 12 2 a3 3H ¥ =2 2193 AA Age] Nxsol ds] 33.7 %ol
of AYF7t 2} NESFE WELE YEHY O F, o8 FYEEER
Yetd Aol 33.7 %old FAE F - AHdA ASAA nd5-4 AY
TE€ TE}E 4F AA=2 9% golg. o] aYPS Bl 299 35°N ol &
= Y959 FA7 deggA @ v, 8= FA= AW 37°N
7AA FA7F detdd. 49, 699 O39S ALANAN q4F5H=Z, 104, 129
9o IYL AFHAN ALAR nds ¥V W AL MAE.
qd5Ade g5 Fodx B3 ALHA UgyA @9 nge] q45A
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of B2HYYE AL nPFY BAE HFE E dE FAAY. AL
g =0 QR FFol FA(diffusion) 93 o] FolAE= Z(Lee and Kim,
1989)0] ojUet AF(FFF)Y Bl oF AYE B oy &
g9 BRL NI FRAAN UHA oFu EFIAEC BARE A¥A
5,1988)2 & A93 &4

X 2ol 198399 FIZHFATrAAN #FF 3 FAR(KORDI,
1987)= da459 %ol AAZ A38 F ULE BAFE F& Ao
Fig. 132 34°35'N, 125°17'E°l A, &4 20 mol A 198343 6¥22YU ~8¥6
YA 158 Aoz AZF AF AZAAN FFNAELE AAE F53%
&5 UJebd Aol o] Ao e oFAH o] P o 10cm/s
Wele 48 2E BAHI FESHA ASHR AL E & 5 A

A2 Ao AN e FHFFI B Adz Fdge A7 A=

% 2 0] & (Csanady, 1982)9] A 89 Pang 5 (1992)°] At g FFT
Ho) AR LB o2 A AN HAEZG. A ¢8| 5 F Qo2 = AAT
(7, 1990), A AYH ZT2A Q9 FF7] WE(CEH 2, 1995), A (FA
WE)(E, 1993) $o2 dA 3 g, ojd U ArFHA A7E ge =2
A& = ojof & Aol

- g 54 U9

ALANE AsjcolA Y57t Fetstn FAFIFE T 585
o, o2 A Ase we dFFI 345 FAFYN-E g ¥F
7} dass AA A5l o, ALAdEe FAFINE, 452
Aoz B n2ngy sFE ‘FIAdFT (Yellow Sea Warm
Waters)Z A9 &of & Aoz nilg.

ol2g) & Aol nel GG FSe) SEAUNE AR 2 ¥ FARJF(Table
3). AgAd = Y54 45759 A4 W9 (Table Dol si33te Fo 2, 53
qe2d A AR NI SHEXIEZRHART AR, FAIFFEASA



AL FL9~10T,4¥332~337% UAE Lolv AF 2NN Y VE(WR
$g) oz Agoz PY&I, FA@Y)AE 14~15 T, 33.0~334 %
HAE AN A g FAHY 3 F2 EXIG

Table 3. Characteristic ranges of Yellow Sea Warm Waters

Season Month T(TC) S (%) Depth Area
Feb.~Apr. 9~10 frontal area between
Winter 332~33.7| all layer| cold and warm waters,
Dec. 13~14 .
the central region of the YS
Jun. 12~15 |330~337
lower the south-western sea of
Summer Aug. 14~15
330~334| layer Korea
Oct. 14~16




dgadd UHF(RYE AN (@A FAUL dhHz FASEAY 2
A Ao da Aol YARE ArANeR Ad #UNA Feoe
Aol A Azoldh. 22t o] AYAL Sl Be BT &
goz AAKAR o} 2 ZNEFoZ A4 H3Y J¥e g @
A7) Wil nde) A47t f4e HAE 1 Fol ¥A ¥ # 4
2ANE B4R 9o gk ARl va £ RE Aol Mk A
£2 714 43¢ W) dEo ola At dEuT VL £ A A
22 2 4 Ao 2AEReR 4% 433 #39 $¥s A d=2A
W H3e 28 uu AFAAAN AN GRS AW o5} 2ol
et ol e YA Mot AL oFA AAH=UY EAE ol
o) ¢@g setsitn F2E HAAN Fa) SBe WS o} 55
Bz o BAE ARARZ At AE 44 Yo o =RANE o
2AE 37109 SAAR(ZATAAEL 21928 AB)2 AFLES 7
A dasgs) £ BAL $3 A7HAG

AgA 29 AFEXE Ao Y5 RLAD), AFE FAs ol
Fr(mend)t RESY UR4E ATV APIE YUE o
. 2} dg Ao of Yeist wHel FaAFIFl W Aol

Fao REE AFE FHHAGCD FEAI Asfol wael diF(
47 At olg o] Aol wet W) FXE ZE Ae @
3 e e fdeze ANEI oFR o A4 AW @l A%
AL vejZ AT 83 Add PEXa: BR57 dFd] 9@
it oW AFE FHHdozyY FIFE dHRFA ¥ Aol
Z, g Mg ER47t UFsh AA5se) THOU oUW AFE F
Walole) dFss Ay e Tl kolnh,

fr rH' AR

L



o] EALE AA4(CW), IS5 (YSCW), drhdF4 35 (TDW), =t
GEE25(TSW)Y 4 A9 29 #AE 7 d58° o= Ax FFA=
Ag pAgozA HAH Bk 1 A4 A8 FFAH AHAE= YSC
W7t 50~100 %<9 ul8 oSHdEs TSW+TDW7} 40~60 %= et
Asdo] W57 gtEHoz R¥FA Mo AFAAE AT I+
7 4993 S ¢ F UG

dqead Afz Uis/ 4992 s AL & BFAAE RS
2 . s 2 Q¥e AR B ¥ BF A= BT
3 A% A9 RAFA ALY, AL AFE FHHeTY X
2o BF Aol: 4wsy] Yok EE 21479 AEAA 33.7 %ol ¥
o 1% 2@ NEJ AgAE 3B NojRAE A3 deyA ¥
W& dedols 3TNRZAAA FA7 et 299 dRFI HEG
t AL F3o noE.

o]Ae AR AgLAA NHE g Y57 Fn FAFTINE 9
B2l 250 d2dge N2 Mg 4 dRFvt K3 2
Azgre 55 Y57 Gass AR 82 veEg. qAN AT
= JHZIRE g, A AHE g FAZ fYHE ERTE
%54 (Yellow Sea Warm Waters)2hsL Ao 3of & o= B,
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SUBROUTINE FOURMIX(AX.AY,BX.BY,CX,CY.DX.DY.TEMP.SAL.RA.RB,RC.RD)

C Program to calculate the mixing rates of four water types.
C Written by K.H. Hyun, Jul. 15., 1995
C AX, AY, BX. BY, CX, CY, DX, DY : x,y values of A, B, C and D,respectively
C RA.RB,RC.RD: Mixing Rates (%) of AB.C,D respectively
C TEMP : temperature , SAL: salinity

X1=TEMP*(BX-CX)-SAL*(BY-CY)

X2=TEMP*(AX-DX)-SAL*(AY-DY)

X3=BY*CX-BX*CY

X4=AY*DX-AX*DY

X5=(BY*DX+AY*CX)-(BX*DY+AX*CY)

Y 1=TEMP*(DX-CX)-SAL*(DY-CY)

Y2=TEMP*(AX-BX)-SAL*(AY-BY)

Y3=DY*CX-DX*CY

Y4=AY*BX-AX*BY

Y5=(DY*BX+AY*CX)-(DX*BY+AX"CY)

AK=Y3+Y4-Y5

BK=Y1-Y2-2°Y4+Y5S

CK=Y2+Y4

AM=X3+X4-X5

BM=X1-X2-2"X4+X5

CM=X2+X4

IF(AK.EQ.0.) THEN RK=-(CK/BK)

ELSE

AKP=(-BK+SQRT(BK**2-4°AK*CK))/(2°AK)
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AKM=(-BK-SQRT(BK"*2-4*AK"CK))/(2°AK)
RK=MIN(AKP ,AKM)

ENDIF

IF(AM.EQ.0.) THEN RM=-(CM/BM)

ELSE
AMP=(-BM+SQRT(BM**2-4>"AM*CM))/(2°AM)
AMM=(-BM-SQRT(BM**2-4°A*CM))/(2°AM)
RM=MIN(AMP.AMM)

ENDIF

RL=1.0-RK

RN=1.0-RM

RA=RN*RL*100

RB=RN*RK*100

RC=RM*RK*100

RD=RM*RL*100

RETURN

END



8 o
g - Ade AREBR AFE FF5 Ad 79

g - Ao AA 83 d5dd IR AN (@A Fedg o
MEZ FYUHEAE Zotur] A FTHFAVFEY B713H(1970~1990)
F& dE¥Asz ERMLEE T £ EY4E dAd. 2 B, AN
AgAd:s Y57t gt oz BX¥3ed vd dFHddes diTe v
o] 40~60 %) EFF/F REIFAY. FIHFFFA= AL A dRFl
dFoA ddse] Ex3ed v dFHdE Y57t dR2E EX33
o} ol g Awtdle FHFEXEE AA Asceryt 4o JHesig. F,
g -Ade Agdode AATAA Y57t dedn dRse FHATET
2 B38a, dgdde AHde " dRF7t 5382 Y5 AT
FHE g Faste A 8 S e Aoz A A A=
B FGH-Z, d5AdE Mg S "} B3 dRFE FAGFTE
32 AT 5 U

F0{: 288, 2 BM, AY =&, IHEFRT
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ZAle] 2

o] EEL AW W A =Fo Y RE AL 222 I OE AF
9 £¢& AA B¥A FAYGE 474 AYFUDG. FAY =¥ BUHE
A o] £ YUY BE BEY £85 HolA & d9 o ¥ AF
2 A =ZAUY. AERFIA R 25de A7 H¥} £ A4
ZAR BAA =E& FAHAFA o] =FY £ O AAY, WA} F
Ao N7l AAS} APz AE oo FA A4S J4E 2FAH
Wi @vlg ¥YE glo] RAA HAY 4F bl F2AA =AL A
go vpe g AsE], EF AN} AFezZ dAFAE 9 ovUs of
WA vtee] ZA=HUG $4Y WP wmA AFSAA FB
ANE Gt 54 AE, Fe9 nxol o] oA A T FTE, TH
Bof ofde] gl WFE S s BEAA B =28 GaA X
vjebstm, §4 AASAE TL ARG, MX FPo A% A3 Ho}
e P A7SoA &3 F& AU A58 Jldd S A2l gl
A% whrle ojgAW uhd duig Y EIEA dAFE B8 TS
AJY, 59, P A4x@ A8 =AYH.

o] e AAE At YA 2AA AA L FFA AFE AFH,
o)z BidA AMoz FA=HUG. EAA =R dF UG T2
g oA FoHYd &AF, AP, F4F AFdAE FA=HYG. =F
g ge] FAFMM =89 E g dg IAY FA =3P AFEASE
AN oz AA=HUL. o xE) ARAFH EAA AFAAN A 24
g A3, 2eATANY A2, 35, UAAE vk vhES AYUG. =
2o FAFAL AF uYE P4 via W 22 AqA g =F
2 JFEAMY, B T A2 FAZ aPL Bol AW FA W
Aot SN 7% 259 A3} ¢S 71A¥UG. 22
FAY 2 gt 202 Ao WAFE E FAATL, FAAA
Ano] 4YL Aol A ArFstE ovjyA o] =& S uIYH.

o W X mo Hd 2
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