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The effect of Ocean Current in Yongil Bay
Hwa-jin Yoon

Department of Ocean Engineering, Graduate School.
Pukyong National University

ABSTRACT

Yongil Bay is located at eastern coast of Korea, The study aims is
examine into current system cause by ocean current, To the study, it is used
2D numerical model. And following steps adopted and the applicability of
model is checked.

1) Large scale current model was developed to considering ocean current.
That area is the East sea.(form the Korea channel to the Tatar channel)

2) Middle scale current model was build for effect of ocean current. The
area is from Ulsan to Chukpyon.

3) Small scale current model was developed and the study area is around
Yongil bay. The open boundary condition is only ocean current.

4) To study characteristic of current, a particle was suspended inside the
Yongil bay.

Instide of bay, the velocity is 0.001~0.46 cm/s. This value appeared only
cause by ocean current.
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m

Field Observation >

Numerical Study >

N.O.R.I(1971) Park (1986)
Park (1971) Kang (1989)
Han (1974) Lee (1999).
Sung (1993) Kim (2000), Kim (2001)
Lee (1995) Tide model (21)';‘3’1)) + Hy’ungsang nver dlscharge

1

* A long period ocean observation is necessary.

¢ The improve for numerical model include tide, ocean current and wind.

Fig 1-1. History of the study.
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Coarse mesh model Intermediate mesh model

% '+ Fine mesh model <J‘9

Tracking model

Ocean current C:} Tide, Hyungsan river discharge

A Study on the Effect of ocean current in Yong il bay

Fig. 1-2. Schematic flow of the study.
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Fig. 2-1. The points of tidal observation by POSCO.



Table 2-1. Tidal characteristics in Yongil bay.

Location Changgigap
Latitude(I\N) 36" 03 277
Longitude(E) 129" 32' 05
Period 1994. 7.1 ~ 7.30 1995.1.17~2.15 Mean
Semi-range | Phase Lag | Semi-range | Phase Lag | Semi-range | Phase Lag
(cm) ) (cm) (") (cm) ")
M, Hyp32 | Kyuss) Hpss | Kypimo| Hpss | Ky 134
S, Hio6 | Kg235, Hgo8 | K 260! H, 07 K, 2048
K, H 40 | K'382] H 42 | K '300] H 41 K’ 3591
0, H,43 | K,3279] H,45 | K,3271| H, 44 K, 3215
S,=Hy+H'+H, 122 ¢m 129 cm 126 cm
Spring Range 16.2 ¢m 170 cm 166 cm
Location Talmangap
Latitude(N) 36° 05" 507
Longitude(E) 129° 26" 00"
Period 1994. 7.1 ~ 730 1995.1.17~2.15 Mean
Semi-range| Phase Lag | Semi-range | Phase Lag | Semi-range | Phase Lag
(cm) ) (cm) (") (cm) )
M, Hp32| Kym4s{ Hp33 | Kp186) Hy3s | K, s
S, H 07 | Kg1937, Hgo7 | Kg231| H, o7 K, 2034
K, H 40| K ' 386| H 41 K’ 08 H 40 K" 3597
0, Ho39 | K,3279| H,44 | K,3255| H, 43 K, 3267
Se=Hu+H'+H, 120 cm 125 cm 123 em
Spring Range 166 cm 174 cm 170 cm
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Table 2-2. The max. current speed in continuous observation.

Westward current Eastward current
Season | Point | Layer Dir. Speed Dir. Speed
Date . Date .
() (cm/s) ) (cnv/s)
PC-1 Surface [1994. 7.16 233 22 1994. 7.13 41 17
Bottom [1994. 7.11 243 20 1994. 7.13 91 19
s PC-2 Surface |1994. 7.16 295 19 1994. 7.16 103 12
Hmmer Bottom |1994. 7.18| 246 15  [1994. 717| 68 19
: PC-3 Surface | 1994. 74 305 19 1994. 7.13 103 8
| Bottom | 1994. 7.4 349 22 1994. 75 55 28
PC-1 Surface | 1995. 2.1 236 14 1995. 1.25 114 8
Bottom | 1995. 2.2 239 17 1995, 1.18 9% 5
Wint PC-2 Surface |1995. 1.23 226 11 1995. 2.12 3B 9
mnter Bottom | 1995. 21| 229 11 |1995. 212| 59 10
PC-3 Surface | 1995. 2.1 285 5 1995. 2.1 121 5
! Bottom | 1995. 2.1 227 8 1995. 1.22 37 7
199447 0t 19954 1ol ZAZ A 9t WU SLEEMS
295t U2 2oy
M 7 75 =7 &3
7 7S EHE2 HEHNME 85 10 cm/s 0|51 &2 86
8~979 %, MB32 939~982 % M F @& S W NEO|Of Ot
WEPC-3)2l= AE(PC-1, PC-2) S50 Z6IH LIEICH H2
Holle %5 10 cm/s 01817 & 93.1~100 %, NE2 99.1~100
% =M & YWakE SSE ~WSW % E ~ ESE 004 OiEx D 20
WEPC-3) U= ASPC-1, PC-2) S50 2aic),
2 52 75
JUAUUM 2ZE LRSS IEHN MERI} 22em/s(223° )0]
A, SEFE 19 em/s(91° )2 MBEFIE QF 1200 2EH LEIYS
W, ASEM T MERI 14 cm/s(236° )0l2 E8E I 10 cm/s(5
9" 2 MEFI SR o 14812 25iC)

(3) TR
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Table 3-1. Computation conditions of the current model.

Parameters Input values
Mesh size dx = dy = 18,000m
Water depth ( %) Water depth on US chart No. 529

| Time interval ( 4¢) | 30 sec (CF.L condition satisfied)
Coriolis coefficient | /= fot+ 8y

Bottom friction coeff. | C= 19.41n(0.9 %)

where 7 controlled by friction depth
in the deep sea.

Total computing time | 2000 day
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Table 3-2. Computation conditions of the current model.

l Parameters Input values
’ Mesh size dx =4y = 1,000m

fj Water depth ( /) Water depth on US chart No. 498

Time interval ( 4¢) 12 sec (CF.L condition satisfied)

|
fCoriolis coefficient | f=2wsine, w=2x /(24x60x60),
$=236.64"N

Bottom friction coeff. C=19.41n(0.9 %)

where /2 controlled by friction depth
in the deep sea.
Total computing time .30 day J
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Table 3-3. Computation con

ditions of the tidal current model

Conditions and Parameters

Used Values

Mesh size

Depth(H)

Time interval ( 4¢)

Coriolis Parameter

Bottom friction coeff

dx = dy = 100 m

Water depth on US chart No. 132

3 sec (C.F.L condition satisfied)

f=Z2wsine , w=2x/(24x60x60),
$=36.7"N
=19.4In(0.9 k)

where % controlled by friction depth
in the deep sea.

Total computation time | 10 days
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Talmangap

Fig. 3-10. Horizontal grid system of computation area around Yong il

Bay.
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Fig. 3-11. Bottom topography of study area(3D).
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Fig. 3-13. Current velocity fields in Yong il bay {current).
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Fig. 3-14. Location map of velocity computing point
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Fig. 3-17. The movement of particles.
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Fig.

4-5. Map of currents in Yong il bay.
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