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Abstract — We investigatcd the interactions between coastal waters of the Yeongil Bay, Korea, and oceanic
waters of the Eastern Sea, as well as the development mechanism of vertical circulation currents in the bay. The
oceanic waters of the bay have an average water temperature of 12.2~18.4°C and salinity of 33.32~34.43 PSU.
Results of spectral analysis have shown that the period of revolution between oceanic and coastal waters is
about 0.84-0.91 years in the surface waters and 1.84 years in the bottom layer. The wind direction in the bay
shifts between SW and N2, with the main wind direction being SW during the winter period, and water mass
movement is influenced by such seasonal variations in wind direction. Vertical circulation currents in the bay
are structured by two phenomena: the surface riverine outflow layer from the Hyeong-san River into the open
sea and the bottom oceanic inflow layer with high-temperature and salinity into the bay. These phenomena start
the spring when the water mass is stable and become stronger in the summer when the surface cold water devel-
ops over a 10-day period. Consequently, tidal currents have little influence in the bay; rather, these vertical and
horizontal circulation currznts play an important role in the transport of the pollutant load from the inner bay
to the open sea.
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Fig. 1. Map showing the sample sites and bathymetry of the study

area. Depth is in meters.
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Fig. 2. Meteorological characteristics of the Pohang region.
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Table 1. Seasonal wind directions and speeds from 1992 to 2002.

Division Wind Dir. Wind speed
(month) (%) (m/sec)
Spring N~NE (25.2) 6.5
(3~3) SW~W (43.7) 8.1
Summer N~NE (39.9) 6.0
(6~8) SW~WSW (25.6) 5.5
Autumn NNW~NNE (24.4) 5.9
9~11) SSW~WSW (44.7) 5.0
Winter
(12~2) SW~W (66.4) 6.8

Fig. 3. Seasonal variations in wind direction and speed in Yeongil Bay.
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Fig. 4. Monthly variations in oceanic
water data. Water temperature (°C) is on
the left; salinity (PSU) is on the right
and the simbol L and H are meaning

(c) Water Salinity Low and High, respectively.

A5E 52, GEo] GolXE A3 Yshlie 2oz vkt
53] Fa9) A5 ne-uPY T IRt ARAY
o] B3t @RS JTS & Ushiz 9o} dU% T 1H
G0 WEE djof SR o] I AL Ao A
a7l AR B 7 GE AT Fig 5o
R 29 A 19989, 2001d0l T3] 53, ool
kel GRS FZ3] spgehed], Aol A AR 23 4

= TR SR

22 35.0

F 345

) —_
< = 5
] 4 1laod
2 g
s ; 'y
[ : =
Q. L =
£ 335 =]
() 72}
[t

- 33.0

— Temperature
T1991 ' 1992 1993 " 1994 ' 1995 ' 1996 ' 1997 ' 1998 1999 ' 2000 ' 2001 '
Time(year)

e Salinity

32.5

Fig. 5. Annual variations in the average water temperature of oce-
anic water in Yeongil Bay.



144 S

@ Coast:| Water

Oceanic Water

Water Temperature (°C)

1998 1999

1996 1997 2000 2001
Time(Year)
Fig. 6. Annual variations in water temperature in Yeongil Bay.
35
34 O ° . 5
33 4 e e e 9
324 6@ o? . .
31 e
30
T 201 . .
o% 28 P
£ 271 surface Layer L4
E gg T T T T
= 34 ° . )"m/
‘2 33 K’ oo ® LI
2 5 4 . * ¢
31 4 . ¢ *
30
29
28
2; 1Bottom Layer (ceanic Water @ Coastal Water
1996 1997 1998’ 1999’ 2000 2001
Time: Year)
Fig. 7. Annual variations in water s¢linity .in Yeongil Bay.
Bo) whglsl= Age e 9k £3] 19959 9 2=
< o) wiwol aX] oL AL AlgJska, 2 3~4de] A9
TF 19989 F& - G WEEo] A4 dojua S ¢
% gl ol T8 390] 2,267.80 mm(EFAS AHF %
S 1378.8 mm)E FHAA T 1.648) & RS ke Foo.
=REe) Bege) Jao] AW Ao Az ol 4
& B NFEYE Rol= JUD B wiee JYu A
Fohel - AT L G NEEIS A 8 AuE 5
2] EAE vekd o] Fig. 63 rig. 7]t
Fig. 69141 5522 W) Qgke=s} £3) ni7) 25 A
o weh FHH WS Uehin g, Huree olF, 3
Ae Agelglont, AFF2E ol2- g Rhi Ad57 A
B} o}87kA) o] AAE) Adsshis @(1999)F Bk A
53t o] ol s q)

o FAssH= @4001) 59 B 2
o =

TR 01591 820 1~3°Ce|H, 2001 ES A$ AEFF2
o] 549 15.1°CHT} W& 12.0°CE Yehligich.

Fig. 7914 E5@%2 W Aot Fall 1871 oF 31-34

pSuS] MRS HEhiY Thi A]ke] 88 AR dAs] de]
;<4 oF 27-28 PSU9| $x& VJERJQIT) L3t A Z=A el B3

oA 2 89e] A9 ¢F 31~33 PSUE A% HAGEA
UrE}LH%P_Ur EZ5AE b3 s/ ARtEo g B &
A YeRYIT) o]9) 22 8¢9 Ukl dREE F74s) Agle
Ao 2RE deid 712 wdyge, £3) 200199 A%l
A B oo 2 4E9 Y8 Wy AT S @il
9] AR JAd B3 fe ‘%!6&01 o7 AyZE.
uehr] 888 T3 AEA Ag 3 1fg
o8 vigke] a7} AfaEe Aes L}E}LHD% SIE =g
e s=0] Qgko g 1Y

2 Fl e ke e & sl

mlm

O
>if
(o4

hn

mE mill

r
~{

==

o

4 ox

:g
FR
r
32
-W
o
=2
=
2
=,
o2
ne 4

Ak 117] stH 3 184
s Fal e il 1‘41611*1 -
TAE A AFE-SAS 53513l OU% I A= 247}
—7}_ Flg 93} 7h;}_ EHMOﬂ A}%LQO}X] )\_mEEé% J}—rlj\‘—]#
E William er al.(1992)2] a7l upgtom, A sld FFT
FEFE AHESl] skt

2AEY NARE T3l v At FE LA
dAgk F1E 7 AL Qlon, 259 AS BF O FUlE
0.84-0.91d, 1.842] F7|& vierdidch,

o] Table 20 AAIEE B}9} 2o Lee(2003)Y] Taf W81
oA 2Almh die) 0] WMEFTIQ) 1344, Ro(1989)2] At
T2 FMEF7I 1789, Kang er al.(1991)2] 11733} 1.0
Zukel vl okke] zjo|E BT HR|9 2 ° o

A A5
Ak Q1o Abel g o] QL& ek opet 41 50 molul€]

3]
7w

&
M
fals)

B
ol
4
rfo
UO
b T&
e
mﬁ [0 o ot & o

>
2

30
. | 0.84
£ h Surface Layer of Oceanic Water
S 254 }\ ---------- Bottom Layer of Oceanic Water
£ |‘l ——— Surface Layer of Coastal Water
o I
G i
2 20 4 [
) | [o.g1
- |
* l‘ |
b , i
g 1® A
2 \I
= I
s !
g 10 !
13 i
H |
- |
8 54 i
© i :
= I
OJ IllI’l’llIVT’l“IIi“<IIf|lIf"K—|Illl'llll'llll
0.0 0.5 1.0 1.5 20 25 3.0 3.5 4.0
Frequency(cpy)

Fig. 8. Spectral analysis results of the average water temperature of
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Table 2. Interannual periodicity of seawater temperatures proposed
by many researchers

Divisions ;2:?53?;;;1) Authors
El Nifio about 3.8 Quinn et al.(1987)
Kuroshio C. 8.4,6.7,3.1 Kawabe(1982)
Korea Strait 5.33,3.05,1.78 Ro(1989)
{Tsushima C.) 16.26, 4.53, 1.34 Lee(2003)
East Korea Warm 58,33, 1.17,1.0  Kanger al.(1991)
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