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The formation and structure of tidal front in the eastern part of the Yellow Sea were studied
based on the oceanographic data compiled during the periods of 1982~1983 and 1966~1970.
Well-defined fronts occurring in the Yellow Sea in summer mark the boundary between the stra-
tified and vertically mixed regimes. The occurrence of vertically mixed regimes may be inter-
preted in terms of available turbulent kinematic energy of tidal currents. The tidal frontal regions
were determined by horizontal gradients of temperature, salinity and dissolved oxygen, and were

verified by water colour and transparency. In summer the tidal fronts were found at depths of

15~25m at about 20 miles from the shore.

Potential energy of vertical stratification in the tidal frontal region was 10 Joule/m3. The stra-

tification parameter in the frontal region computed from the numerical tidal model was S,=1.0.

Tidal front is formed in regions with S,=1—1.5, if surface heat flux are constant. Waters in the

stratified region have the layer structures of wind-mixed surface layer, thermocline and tidal-

mixed bottom layer. In the vertically mixed region, however, sea water is nearly homogeneous.

in winter no distinctive tidal front was seen.
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Fig. 1. Location of oceanographic stations G;-Go,
S.-Sy and W,-W, as well as the serial
oceanographic stations of Fisheries Rese-
arch and Development Agency.
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7t BREIE] A3 AF oY== Simpson et al.
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ter) V(Joule/m)= e sl h.
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V—hj_h(p p) gzdz: p i _hpdz

AANA ke KB, p= BEGe/m), pe HE
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A # 10~14mile =olx] G *o} Sl # 9~12
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Table 1. Positions and the maximum values of the horizontal gradient of temperature,
salinity, dissolved oxygen and potential energy

Temp. Sal. D.O. PO.E.
Month Depth (°C/mile) (%,/mile) (ml/1l/mile) (J/m3/mile)
O0m 0.16 0.21 0.03 0.08 0.02 0.01
(Gs-Ge) (8s-Ss) (Gs-Gs) (Se-Sp) (Ga) (Ss)
Aug.,1982 10m 0.13 0.26 0.02 0.04 0.01 0.01 0.22 0.19
(G-Gy) (55-8s) (Gs-Gs) (Ss-Sy) (Gs) (Ss) (Gs-Gs)  (Ss-Se)
Bottom 0.50 0.34 0.03 0.06 0.02 0.04
(Gs-Gs) (Se-Se) (Gs~Ge) (5s-S0) (Ge) (Ss)
0m 0. 27(W7"W3) 0.0 (Ws) 0. 12(W8)
Feb.,1983 20m 0. 14(W,-Wp) 0.02(Ws) 0.11(Wy) 0. 06(W;~We)
Bottom 0. 13(W,~Wg) 0. 03(Ws) 0. 11(W5s)
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Fig. 2. Horizontal distributions of surface and
bottom temperature and potential energy
(logis V) in August, 1982.
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Fig. 3. Vertical distributions of temperature,
salinity and dissolved oxygen along G
line in August, 1982.
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Ssg BERE 33.0% HTE i) del3id. BRd
A # 4lmile B oY=l S;el A 32.25%.% Mol s
v, EF-e 33.5~32.9%% A BmEES
243 AR gobg o SelA 32.7%2 73 @A
vebgch. B8 BA KAFEEE St 5.9 0.08
%,/mileo] gl 3, ATMEL Sed] 0.04ml/!/mile o)
gon (Table1), —gpye = WMGo] KEHEHEE K
B KFEE 2463t <ge & + 9+ Fig.3s4
Fig. 4] 4] H5S BEAALE Gisl Siatoltx &
fBol 32.9~33.0%24 A KBS 0.05~0.1
% MR T3, EEL 0.3~0.4% gkl

Gzl Sl A& ¥ BEEY BHMERE Table
26] Rk, olF G HHBN LR std &
BES KEae HEE + 939 G GE HER
2 kfEe 44 3NTE, BEEE 3mdi] 20m
plEe® 72 dhFgleh.

Table 2. Water colour and transparency
observed in August, 1982

DO(mlIl) Stl’l. Gz G3 G4 Gs Gs G7 Gs Gg
Line-S(35°25'N)| Colour 4 8 3 23 23 3 3
Aug. 1982 Transparency - 3 9 20 21 19 18 21
(m)
4. Vertical distributions of temperature, Depth(m) 17 31 34 4 56 60 70
salinity and dissolved oxygen along S
line in August, 1982.
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Fig. 5. Horizontal distributions of surface and bottom temperatures in the Yellow Sea on the

basis of FRDA data in August, 1982.
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Fig. 6. Horizontal distributions of surface and
bottom salinities along the G and S lines
in August, 1982.
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7b. kiR, B 2 SERE 01

—fpho 2 %A e KiE, B 2 AFERREY
BAx KPEEN B2 AEEW,~WedA 1
e (Table 1), = 3t& K@= @He A H
o} w=slA|ut FEBE= 0.12ml/l/mile2 A T
Huch 44 24 Jehdoh

Fig. 7.2 19834F 2 §o] W(35°5U/N)S) K&, Hi
%, BREBREY ME HEEC L. K& Hs 4 &
HEBRG.5~7.3ml/D)8] HEEEE EFde =HE
], 3 EEHEY KB o] vt X=
gov, —BHeR BEAR AY BH - SHE
2ot KFHEES Mg & R Gt Gedlol 24
AiE-e 0.27°C/mile, AEBEE 0.12ml///mileo]
w], BSe # 32.5%24 AY #st gl

Fig. 82 19834F 2 g¢f FHig HREAESY KF 57
el vt KBS A F 5~7°CH HHEo|a KFHEHE
E 5~6°C BEMEANA 74 2 EHEAY EE3
A et

3. fEAIAY 57

19824 8 9] Giast S Ar@Eel v (logw V)
Sfi=(Fig.2) K € |4 BRREEE Jehd
Gsot Gy, S:9b Sy Alolel A # 1.0 Joule/m3o 2 1}
ghykeh. webAl logie V7F 1.0 Joule/m® LIF ¥y
Bl Ay BEr HEFReR A —wslw,
1.0 Joule/m® Bl Ll A AL HES o] &
= Bg A BA KAEEES 29 X G4 G
(0. 22 Joule/m*/mile), S;% S,(0. 19 Joule/m3/mile)
8 Apol g wh(Table 1).
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Fig. 7. Vertical distributions of temperature,
salinity and dissolved oxygen along W
line in February, 1983.

e, wE bhe XL BEE &R et 1.0
Joule/m? T2 7ke QAT

19834 2 foll & WE Mo R FRET KERE
ol AV £ KA HE Bhes G =Hst
logieV =1.2 Joule/m3 i T2 VeEryith(Table 3).
Table 3. Potential energy (logi V) along W

line in February, 1983. The negative
signs indicate density inversions

Stn. Gt G, G; G Gs Gs Gg Gg

logis V — 0.45 — — —0.42 1.22 —

196648 ~704E T} 198248 859 AEEEEBS] 3094
oEm 198248 88 Gt 2 S EY log, V=1.0
Joule/m3q] WEHEsL 7 k& Table 40l FiRslsd ot
714 log, V=1.0 Joule/m3q] & G2l G4 % S
o} S, Alelgm, 196645} 197042 309—01z} 02 A}
oo)m, 106745 300—010]lc}. 309#Hs) 4] 1968,
1969 T 198248e] &= V}ERLbR] Skgheh. o] ohgro] 1966
~T704E Alolol]l  309#io) A logi, V=1.0 Joule/m3o]
Vb RS 309—01 WlA) 02¢] A48} 309—016] 4]
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Table 4. Frontal regions determined by the distribution of potential energy along line

309 in August

Year 1966 1967 1968 1969 1970, 1982 G* S*
Station 01~02 01 <01 <01 01~02 <01 Gs~Gy Ss~Ss
logie V 0.33~1.68 1.01 - —  0.82~1.55  — 0.66~1.35 0~1.18

(V : Joule/m?)

* determined by the observed data of Pusan No.403. <01 : the frontal regions located outside of

the observation stations.
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Fig. 8. Horizontal distribution of surface tem-

perature in the Yellow Sea in February, 1983.
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% =}t Choi(1980)¢] ¥ HiW B 24 <3
W Myl &% s 2R ¥ EEEAL £
HREESY ® 2.4%(5.87X10° W) E Fundy ¥#3}
Maine 2] 3%(Greenberg, 1979), northwestern
Europe shelf9] 11%(Flather, 1976)¢] u) 3}y A}
8] =k EEY XYW =& EEEEL- XBEMN
ol & FEol Kol L HEBRAA HEES
22 FEHH FEE oA gt #HEA g4
KEgol ZlA BES ol E BEsl HENCR EA
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Fig.9. Horizontal distribution of potential energy
(logie V) in the Yellow Sea in August, 1982.

HP R vEbiA

%l t}(Bowmann and Esais,

1977).

L BMWEIE R AE

874 Bl dnlclel A TET AIKS ME= =
ol A A APHEE} 0. 16~0. 21 C°/mile, B45o]
0. 03~0. 08 %,/mileo] 11, Y- Y-Z ol 4} 0. 34~0.50°C
/mile, BIZy-&- 0.03~0.06 % /miles) 73[R 4] # 20
mile Wo]x] AKEE 15~25m HER(EEE 126°02’E~
126°05’E)o] ¢l v} (Table 1, Fig.2).

—fie R TR BsT B BRERAA KR
o] Z-& L& HHEEY BN ol & Red mE
L o]l 2@, APl L F& EE KR AT &
HES 2ne BES NEdA Bz BEEs
Al Sl Hidte]l BRA .

=g FFol APEafRe] A #@ipstA = &
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o K Apols] BEES Aol v BEX SEAS
2 EEAS E BAY BEK #Eld XEFx
< AKBEE A2 JiRE B KR A&

A FRsA vehviAl Az 4Ad=H(Table 1.

FER K] 4] Simpson et ol (1978, 1977), Simp-
son and Bowers(1979), Pingree and Griffiths
(1978) ¢ ARTS #Hiilin #o = RBEY Al
B AKE RKEEEE # 1°C/Em(6A) olgovt o
& CTDuV STD= Bl &2, vl RE ¢+ mm
o sl g8 asieh

T—S5 meter Bl 5§ K& BYPE 4T Wi
o fMEE K, WH A el Gegb Gy A}e]
¢ v}(Table 2). Simpson and Hunter(1974)% Irish
Seadl HifRS FRE Atk BUEY & B
+ phytoplankton £&] ${te] g Hele X B
AR AHS ERE BEE X Loug/l ol wet
A RENRS BRZ BEY #E B4 ¥ &
5 Ry BE dx AEEL FE REY g
Bl vl @Esil o

2 olelzbe] RIMRL Hmsle HHEke HH
e Resoz £ AR KENRE 2B &
BXx log,, V=1.0 Joule/m3q] G#s Sige G
Gs & S:8} S, Atel 24 FEel A & @l —Est
] (Fig. 2, Table 1), o]z Simpson et af. (1977)0]
87 XH BHE BERAA T¢ HRA4x 2 —BT
o} ol ¥l HEhel A & Bl A 1B WA logwV

=1.0 Joule/m* pKfgel W7 HAfEzt ¥ 5 9
t}

Bl 2R A o] HEEE 3 1966~704 8
A gige EY 4% 92A velytesi(Table
), ol=l 3 R Bviel A7 WK BE BES H
HEY 8BE, ova B EHENeE FEH— ug
9] $#(Pingree and Griffiths, 1978) S99l Aoz
PEEES

Pingree and Griffiths(1978)= EE HEBEERY
WP BERN S EAs AHY REREE AlEst
= BRERE R=h/Cp(1Ur1>)& {FAsd . 9714
he KB, Cp= FiRE(Cor=0.0025), Ur: K&
o] o]t SRE FHEHE k. RE IR A B o
v R JEfELER ot ASST ShE BARBE #
Fretedl ZES MEAV A BES vebis. Bl
4] AA BERAS N FEL iR AEE
% ¥ B =x (Choi, 1980)%2 T3 parameter
Sp= ~logw(Cpr (1Lr1®)/h]Y HHEFig. 10)4]4]
Sp=1.0 (c. g s. unit)e] g}, o] gk-& Central Nor-

F “\\ \].0 4 37°
AN KOREA
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I Y %ZE] ]
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Fig. 10. Contours of stratification parameter Sp
(=—log1o(Cpl Ur13/k)) based on nume-
rical tidal model (Choi, 1980). The zig-
zag features represent positions of the
front observed in August, 1982. (Choi,
1980) : Personal communication.

th Sea (Pingree and Griffiths, 1978)¢] o =
WES A RS fEAA Sprl 1.5 o] 8k2 vEl
w e FEgsteh wels] B & el —
wahehd Tl A E = AR KR # 15~40
mol Sp=1~1.5 fiffe] 2 o] WML Fig. 2¢] HijfR
B}t —B3Y. £F EHEAAe KB BR
o wel 0 2= BR(EEYE)L R JeEA HEe
7 e Bikel EE¥gel A BREA
(Table 3) &% KB HEiFHY BIE QI3 RE
A9 MiPET FHE £ BAHARZ ool
.

o) L ]

3. WyRisel M

G st Sigel gl AIRY |HEEL REKR]
wa, AEEE ko, B RES K¥ s
2.0 (Fig. 2). o] H%-E WHRHKRERAA —Bgye
2 vehvde KRG 2 BERE #kd A%
R Alokdl ols] HEY-2o] KRE HRERES]
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o Folch. ey HMAL K] ¥ EEAA =
on) WpgEo e A4E AL VoA &4 (Fig. 6),
o) 3¢ K Ao} ol EERM;S A Fo=
AzEe, el REESE AR BReE 24E
A vl mRo2RE Gy U S; Apojd &
EHGo) thik wolxl A& (33.0% LITF) HJilKke]
Ng BEew NIRRT, 1983).

Ex wEinY #HEy SEAKER 74CFg e #
BHBRA A Ve BN KBS ¥ <3t
Ak, 3098 LI WRY HEl = ol Bl
U= gortd. ol& 300# LULY Bilwime 19824
8H 13~14R Atold]l EE Cecil (1187,
940 mb)o) HXH#el] NNE Fe 2 @B
Bl BRIz, 3098 LlE RS KR EE &8
HRsg om g, o2 A% HEES g 7R
$AAA BREES AHSel ¥ B—T K] 5
vl wjEolet AR B A ke BE
2 Ephel &% EF AlmERr ke EWES dbgt
EHe 8L vt} (Simpson et al., 1978). ujzt
BEel A% AR 8be EE 3%k WA
oo sl el Bl Wil st 8o AR
fIEe B o4 2RO gleEs A= g
= oldl AT Bl FHEY FH BEA

T, AIRE BRR BEEE HENSE BE
A8 H—F BEECE 59 o ABEHE EE
ol ARe whgle 3 REY ESHE. XKEERE 2
el A% BAEY lHezr a1 kiR &t #
BEel lch(Eig. ).

BEEL FRE o3 B AKE K&, #5,
RERE 59 LT el doivd BAE B
o, o] =} EKEY HEPE Zol EA= BHER
vrolA|A] Hef(Table 2). z&ivt sEFd4 RE
Hgol 2H 2 BEFsIE AL KB Ao EEARK
7t FHEEAA wHA Zey] W&ol Aoz ¥4
. weld 24 EE flfEel sile wEEYEH
30m B R KR Bl & B A9 o
* BEAEoz Vel Ha o] B BREBRE:
—gigo 2 o (§ 5.0ml/1 BUF). 2]y Sset S
B2 A ttE FEBERC $3, Boe] 2 A
& fhke Bl ohdst AR (Fig. 5).

@, A2l ERc AHEY B An B/
b FERS BB wiet REY M Bz Q
& AHRHEA A7 KB HEBFLo] LA
D (Kim et af., 1982) (Fig. 7). =% Kim and
Cho(1982)¢] w2m A-&dl E#3 ALHE BHRI

FLRE |

15 ARkE FHRAMLZ B3 f#sld KB
Bl doldnix 2m vk @b olidt W
ol B2 W5 2 REREY BEE KEMREST H
LA b Hol ENeR B FHE
A =t

AFd £ Bl £ BB RES BEAA Bk
g BEe 4o + A BRE SHA=ze ER
o & B MEe BRsA F3ke(Fig.8).

1982~834p 3} 1966~T704F S WHENEHE £/
o) HFE SVl #HE R4 Bks = MY
e MRERS 2 A 9 BES #BEs

FEol BRE = MRS Bk AT BE k=
SMERSG dve X3} SRt HRHew, 2
hE AR, W5, FERRY KPHEHES K& 2
wHEZY REDT #E, GRES5°3VN)H SH(35°
25'N)9) kel A # 20mile ol Rl G
REREES EHT BN V=10 Joule/m* g
ox, Kifl, B, RERES KGR BYEE #
#H AR AEw ook WA= —HKskgdh =et
A o] ME BRE BREES WY, RN Kikel
BEMo 2 BT BEEEE B2

AEEAE KEANA & 10~20 m A2 RE BE
B, BE odx EE BEES He= K& B
7t A et

KFA £ FHlE R0 REAHLE st £ B
B A BEES divnz Hfe Bt 2
B BIREsiAl Rs1A g

X B
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