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The distribution of water mass in Deukryang Bay was investigated using observational data
obtained on July 12 (spring tide) and 19 (neap tide) in 1994. In charateristics of water mass at
the bay the area is divided into three ones by a vertical attenuation coefficient k and a stratifi-
cation parameter, logio(H/U®), was H is depth, and U mean velocity in the bay. The contour of
k=0.6 has a similar distribution to the isobath of 10m depth in spring tide, and of 5m depth in
neap tide, respectively. This indicates that the water mass in the area between the isobath of
5m and 10m depth is changed by tidal periods. The stratification parameter corresponding to
k=0.6 was 2.1~2.2.

In the shallow water of 5m depth the characteristics of water mass was distributed in tem-
perature of 25.5~31.0 ¥ and salinity of 32.8~33.8 PSU(Practical Salinity Unit), the tempera-
ture was high and the salinity distributed widely. In the deep water of 10m depth it was the
temperature of 22.0~29.5 € and the salinity of 33.0~33.6 PSU, the temperature was low and
the salinity distributed narrowly. In the middle depth water of 5m to 10m depth, the tempera-
ture of 22.0~30.0 € and the salinity of 32.8~33.5 PSU, its values showed the middle between
the values of the deep area and the values of the shallow area.
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Fig. 1. Stations and bathymetric map in Deukry-
ang Bay.
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Fig. 2. Horizontal distributions of surface(upper) and bottom(lower) temperature on 12 July(spring tide)
and 19 July(neap tide), 1994, respectively.
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Fig. 3. Horizontal distributions of surface(upper) and bottom(lower) salinity on 12 July(spring tide) and 19

July(neap tide), 1994, respectively.

-131-



Hg7 - =7

Vel 3 gk ol A& 1994 749 ¥ 713HF
o) s B4 g ggrog A7, oA
FAMAE A ARS T AES A EMEHA
A7 Pt dokm Atadsh

Fig.4e B 27| ¢ 22709 B E(sigma - t)°l

34°N
44

Surface Sigma-t
12 July, 1994

40

colHd - 3HE

e 49 LEEE 27 A3 daiA 22 g
B Rolth WEel £ EEE F29 £ &
L5 (Fig.2)% éol *%a»} g¥ele ge ol

N =goll} A2%] P o2 BFE FAL
o] -r-5‘_5]"31 2 EXM BXE A £E

127°E 05 10" 15

Suﬁace élgma-l
19 July, 1994

127°E 05' 10’ 15'

Bottom Sigma-t
12 July, 1994

40

35’

127°E 05' 10' 15’

Bottom Sigma-t
18 July, 1994

: Yoolpori

Fig. 4. Horizontal distributions of surface(upper) and bottom(lower) density on 12 July(spring tide) and 19

July(neap tide), 1994, respectively.

-132-



SAE S HOT) o] AL F4l0) R L HF2
AAMEE 21 thh gl w4t e BE2H
o2 Rt SFTe] o] T HEH HF

Faldl BE S 712 oo 83 54

22 28 Eo] 2 254 AGF 93 4=
7] W &olat g} o]z g AL AN
AggE g 7R g FPOKE) £X 54

q Y
rokdo

1 =R & 41

e <100 @ 100-250 @ 251-500 . 501 - 1000 .>1ooo(mg/m3)

Fig. 5. Seasonal distributions of zooplankton biomass(mg/m®), respectively(by Han, 1994)

-133-



HET -

o2 Be Boh o A48 As 2|2 &t o9}
o] EFTo M £, A8, I Fo FXA
of R¥e it oz SHAMA HY&A 2 X
o] BZo) AYAe nUESFd A% AUE
F7F A2 g o] R 1 Qe AeR Bt E
T FHAM iz m e TUEAM 0] 21.0kg/m®o]
3ol FAL ol EFE o d g Haxm UAT
A2z F4lo] H e KEE FAEHA ;’lt}
HAHA A o]H T BX = FUEM o] 22.0kg/m?
ol el TR X fFALE F, 2Fo A
717 &z AZ27lgRde 7248 g &9,
Bz e 2 AL Bt o] 0455 2

A 83 98-E ofvl ok,

H1994)& SFNH I AFE BF L 3
At Akl £l Ao LE SH0) A3
i, #4o] Ae SFFOL PE SYW IBoR

Jalor A .l-’?- I ¢9d s st ok(1994)9)
olet, At & At A Ek datel Kol
943 =7} oA A Hed, SHudNE £
o] ¥ X Fo] o 0.4uMo]Fo R o, ol
ste gz ez FAGol Aade FEE §
Alo] A& XFZo|A 5uMold dEhY, $4l0] A
S 55%o2 2y SN AF o FI¢ At
F7F 98Tt a At o) e} Ho] JF HF &
B EINNE SHTE FHOZ 3o, F4lo] &

30 {°

+
+

. %‘- |

+e

July 1994 e

4 ° + L
5 | o
o 0. °§ I
M ' e 4
% Y . ©
- 4 b
g ®
& 25 g
— AM) +
D™
$
..
J ) L
) N a [ ”
2 %%
e e A ——
31.0 31.5 32.0 32.5 33.0 33.5 34.0

SALINITY tZ)

Z7t - o]

Hd - 3AE

S BAMZD pilo] AL GFEFLR o] 7B
g4 F e £X 549 27t &S e

Fig.5% $(1994)0] S3¥utels FEEFAE
o] A& #(biomass)E AFE 2 JEIA Ao}
SHA(TH)SE FA(99)2) A%, Aol & B
Zo ool AL FAZAAMY YEF] BX 2}
ol 7} FA3A] AT, TA (1Y) EABE)A =
FAlo] go B2 A& eFo] oF 500mg/miol A
o2 et gledl, ol AL 4o e dEH
o] A& %ol ek 500mg/m®ol Q) B ¥ <A E
A8 2t olM Y, SFUNA sl SN E
o BEXE F2 B4 C}lﬁla"l-?— HE A
Atk AXH 2 vtz AT FR2HE ] 44
o] FHCE HFAAHJ A ES] EFAo] b 4
o] ‘é%#—% Z579) 93 A7 E o] A LA
& T USE AIALSY, o] A& F=4l o] oF 5m o] A
o2 & FEYUFKo| F4lo] W0m ooz e
5TE B0 TFAE] YA ol o] o] Yeld
£ Kol 9t}

Fig. 6& S 3l S4 & F£Yd=2 1Y)
H3te], T- S diagram(9Z)9} T - ot diagram( Q.
E%)8 747t vebd Rolth 7)1 Fagm|(o)
BAlE 27 1(74129)9] 3 FE JehiH,
AZH+) BAlE 227|979 199)9) =87 S

JERITH 2E W A% WE Ae) gln S8
- + r—.
o L
J ° ', July 199y r
: B “
()
z ] a [
w)
£ N -
— © ™ L
% B
25 .
< b% i
[F8] . -
w
1 Y L
()
] & L
: |
20 T T T T T T ——— T
19.0 20.0 2t.0 22.0 23.0 24.0

SIGMA-t (kg/m®)

Fig. 6. T - S(left) and T - o, diagram(right) in Deukryang Bay on July, 1994. Circles denote the water types
on 12 July(spring tide) and crosses on 19 July(neap tide), 1994.

-134-~



FAd we 5% 72 e 873 54

Wzt Aot ady dzside g8 ¥srt o2t
velsich Aoy gl sFe A F2 4
Bl gaiA Feac) a3y B G 717 B9t
& E5ggte] Axyl dRETE 29 oA A
31 2% T-o diagramo|A 8 4 . T -

FAe] AxE F2 GE I
o] ASE Uk 0] g3
omg, 7129 JTS A4 B
1A, FL7EN ST Ee} 713H o] 1994
d 79e] 7Y RE o] &3, 5 Fute] ZH3)

ot diagramo| A A M QoM dZ oz gojul Ue AFH 2% 712 L ZFHFe ddRo i
e FHEL A $e ¥ 2dala] xrr & HXNanomaly)E Fig. 7o) Jehfido). B 7]
AFY SEEYS S 4 Uk olRE TH L& VLo A/ 2% 200 ol 4o

— 6.0 T T T T T T T T | 4 T T 7 T 1 T T

=

= 5.0 (

_.._} U.O 4 :\\ R

& TN \

& 3.0 NN

prd

T 2.0 t+ "

1.0k . Changhung

E Kohung

o 0.0 f

a -1.0F

CI:__2O 411]¢1L111LLLLL[1111__Ill_LvlJlL__J

1 b 11 16 2l 26 31
JULY, 1994

ESO-O —rrrr-r-rvr— 11 rTrTTrT 1T T T T T T T T T Y ™

= ] '-, |

;20.0 - | .

5 Kohung g -

=z Changhung ' |

=z 0.0

<

’._

an

’,_

o -20.0 -

o §

LLJ*B0.0_._L.J_.‘L_L.L__J_L.__.L_L._L,_L (SR W N S NS U U NN (N U WD SR NN R NS S I B

& ! 6 1l 16 2] 26 3]

JuLy, 1994

Fig. 7. Air temperature anomaly(upper) and precipitation anomaly(lower) at Changhung (full line)

and Kohung(dot line) in July, 1994.

-135-



HETF - =7 -

o
3
Iz o
19,

HAate odel HlgA X &
I k. a8m o] gk o)
] %’i o2, g9 F4e] gle Aol
o o HWx Wt E JYE FA R
o) shvteta A En. 28R oy
2 EAME Q%A Yy} 24 93]
vepd ok o shA o
MEZo M FEOZ UFE FAo
wrelA Zolxl = Fef(Fig. 1R, FA4lo] 42
2o 2 AR ol Fn st &
zAs8t1 YrHFig.2~Fig.4). 7(1993)
ol M) o sl FAX o3 A
oM dFE W] vt F[ L, EF
(1994)7} FH1994) JFFF TEeEZAE
X e, SZdo A Jdal Adge] Kol A&
2 2 A 3lG}. o] o Fo] el A =, F4 Al
o) 3 A d g Fal At Fdol AT A3 2
foz ey e RY¥y BA QU ojF 1
UE Ao o gkl EA o} & = gl

ol

B XM
B
m\o

ﬁ‘&
= 0

o o o g Lo hu
4o ok ©
e rfo o
ml°4>1o{>1

X

= <)
“'thﬂ'\—:

=
<
7

(=]
\_
P
-
=
53"
E
ZF 5o

,d
0 o2 £ 2 3L o o

2. =AY F£Yo BX
FE o B¥ okito] A F7) o wreba] o} g A
gl =718 By YA, Savhl oAl &4

05

V.A.C.(=k)
12 July, 1994

olgd - TAEF

9 £5 FxE Yelle FERERE Yz
Azx7id e He AR HAFE Foid, 1 3
B ¥ % & Fig.8d z+z el ot

Ewro 4ol ¢ L ST dg 52
ol gong old XL Wl FF7t AA FAel
Zo) Aol weba Yo Erteo] A5 FolErh

Z W] Az 7ha ALk o] AtteE AL T
HT gol Ahe e Fig 8ol A Ay, vlmA

F4]o] 5m oM &%, §XY, FEAFAAN k
F}(12 ool Ak BF FAo] Fe FEY
¥ E e Azyju(k=12)2t} 27| w(k=

1.6)ell 7t o] £58& & 5 Ut} Lee(1994)
o] A Rdld o 2, dgol FEte vx
718] 2FAUA = SFT A E FHIe
oF 15m/s<l e} F9] oA} AL w4

vebyket. 18l a1 Lee and Rho(1993)=

Ao A7zkel A&ElF #E A vl 3
ot AR & F oA o] oF 80%F x}ﬂvwh
gul . ol9} #E ANE IAR oA F

(1994)= F4)°) ¢1 F4o] vlm
= A YAzt A F-R-317)

o O{N

2 ° ﬁ?. It 2 ko F

=g

OXE >)i

\l
—ﬁr_‘q‘

=
=

stk whelA] f4lo] Ml A
AAHE ) Fof

2
A
H)

o A58 2 o)

34°N
a4

V.A.C.(=k) _
19 July, 1994 |0

40

35’

Fig. 8. Vertical attenuation coefficient(k) on 12 July(left) and 19 July(right), respectively.

-136-



40 e 53U 727 439 ¥ B4

Light intensity ratiollz/lo) Light intensity ratio(lz/]o)
0.0 0.5 1.0 0.0 0.5 1.0
0 f T v 0 § 14
) ]
5 4 s i
j -4
10 } j 10 ]
[ oy ) ]
2 I 1 2 | )
c!s i Spring tide 1 é]s : Neap tide 1
a ) i .
S ] & | :
20 | ] 20 [ ]
L 1 3 .
2 [ ] > [ ]
[ ) A ]
L 4 5 J
5 < L
30 L 1 Lok A 1 L [ 30 L 1 1 L L L L. L 1
Light intensity ratlio(lz/}o) Light intensity ratiollz/lo)
0.0 0.5 1.0 0.0 0.5 1.0
0 — 0
] ]
5 4 4
] ]
10 1 4
: © ] ]
O Spring tide 1 31 Neap tide ]
£ ] £ I
e [ ] ¢ [ ]
S [ ] &8 | )
[ - o -4
20 } 1 20 } .
3 - - -4
[ ] i ]
s | ] > | ]
= - o 1
[ ] i ]
30 a2 ] 1 L L L AL A L 30 A L L . L —t L. L e

Fig. 9. Light intensity ratios(I2/1,) according to depth in the stations of line D(upper) and C(lower) during tidal cycle.

-137-



47 - 27

o} kzto] ZA Veh}A Ecin AzHch

kztel B¥E tZ271(0.6~1.6)8 227104~
1.2)o] wa} 1 gke) zkolzh gtk olH R kel A
ol7t Skl 48 R ¥ o ojd B UEAE
Aw a7 98, Fig9d F4 Dk A CollA
220 @2 FAH(DIH CHF F4lo] L A=
Zolel A (AA D3z C3), a&lx FAHl A&
2 A (D47} C5)& A3te], ol m& Yo} 24
&(I/10)& Fatgch dz7l e 227)d A
2=xo] ke 2(FA D1} CDF FAlo] A& X
(A A D4} Co)ol A& Zololl wheka] o} T4 &
o] Wizl gArsth 22y £A4o] o 5~10ms
e =gute] 28 892 A4 D3g} C3ME o
z7\d o] Wo] 50% 2 AdteE ZHelst & 1mol
A e, A D39} C3oA 2z7|wo] o] 50%%
2Haste Fgole o 15m FE7F v £ tlE
7] wo We] 7talgg 2, 34 D3g C3& +
Ao] 5m o]A e A7 D13} Clof 7H7& & &
e, Az del Yo &g »Y, B4 D3
s} C3& F4o] 10m olAlel B D4zt C5f 7t
e e Ytk web S F5 A
220] o 5~10m B & 24 F7]d wht U
o] 72jg el Myt =Rt & & Uk dix
s)ok 2z mel #4 smet 10m7h He SHW
Zx goje Yol A 74 A e F 063
EnA = (Fig.8), S %ol A B4E Hold mt& o
o] 7+ &% 4 5mst 10mAate] o} HA M =
A Z7)g Asr} 2A e 2 2(Fig9), &7
o 2z7)d e} k7t 0.69) gk-g Fig. 100 7 Y&t
WAtk ZAL 712HE 24 F1Ee) wE kot 0.6
o #te Ve B0 22VdE F4 5m
o) =AM A, 2 g e FA 10md

2xgA% FAEA BEEFigDE & 5 U

g

24 Z7]49 k7 0.69] gto g o] AAEA
2yexE By 98, Qg 4% B=
= YehglE W49 logH/UNH A, He +
A Ue ZHendFz(M)el §35)9 @&
Simpson and Pingree(1978)°] olsf A T3LE Tt
= Fig11e S A g 4% F =& Yei=
W20l logo(H/UYS 3t& Uebd Aoz, 94714
84:(U)9) 2t Lee(1994)7F FX 2o ojaiX

-

oy - FAUE

Subareas
by k=0.6

a0’ B

Neap tide

‘ |
Spring tide 1 -

F

Fig. 10. Subareas divided by k equals 0.6.

NN ‘|¢X \

ANG FHSNAFZ(M2)Y &E o] &3t ot
2=A]0] 5mQl £} 10mQ 29| logo(H/UHS
2 oF 2.1~2.29] golt}. Simpson and Pin-
gree(1978)7F 4=l FAMF Ao A At
Q23 2L AEsEA, 23949 logio
(H/UHS] Zt& oF 1.8~2.022 Rk} Yanagi
and Tamaru(1990)& 429 21 & ¥ (Bungo
channel)ol A} Z& 21 Apg3tad, A G A
logio(H/US) 2t& 2.5~2.9% AAstA Lee
(1993)= 1992 74 ZXE 1993 49 71 A 2
= A7S FAoZ RAZ SFE MF & A ol
N AE AMol AQEE B vt itk T =
YEAAEL(1982) SFE B 9] £l
2o Fo|H G&o| vjmH ZsA LETL 3t
o 8H1994) 9| ¥A dEF oA AT 289
Y24 x| g Fo] 5= Sagitta enflata7} 5 3gtol
AuaA e ngdel ey gl vk EZoA
wo| Zy st 9 FA FHF T AEAAA A
njRcka stk F - 0l(1994)x SFUW
SEo A B FHFS i Z2e =
A B4 9 FAG g2 AP

Ao stgnt ol 2 A
A logo(H/U»e] 2.1~2.22) k(=
wol AL AT k7t 0622 FAjol oF bm
ol 1} 10mQ ez A S TR 25

moo ¢
oy
B

4 flo ok

Bl 2

el

N
2

-138~-



Kogumdo

hal
34°N

~— 45’

[o]

3

~

[o}

~25

Fig. 11. Values of log,,(H/U?) in Deukryang Bay. H is the depth and U the velocity of the lunar semi - diurnal
constituent. The data for U is obtained from Lee(1994).
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