Bull. Mar. Res. Inst.
Cheju Nat. Univ., 24: 99-107, 2000

BMK REFRRAIR, 240 99-107, 2000

3318 $AEdE o]43 AFFY FEEXE EA ()
- A9 A3E B4 -
z&d oy

AFg L AR AFAYL HAFEST AL

The Characteristics of Current Distribution Using Three-Dimensional
Hydrodynamic Model in Jeju Harbor (II)

- the characteristics of residual current -
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The residual current was calculated using three-dimensional hydrodynamic model during July. August and
November in 2000. The current was forced by temperature, salinity, density and tidal current. The current
variations of July. August and November show that the residual current of August are the strongest among
three months. It can be explained that the density effect can be important role in residual current at Jeju
Harbor. The residual current is strong at entrance of the harbor since the geometric change is strong.
Finally we conclude that the residual current at Jeju Harbor can be controlled by geometric and density

conditions.
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Fig. 1. Location of the study area in Jeju Island.
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Fig. 2. Cartesian coordinate for a three-dimensional

Horizontal viscosity coefficient
Horizontal diffusion coefficient
Calculation time

2 AFA ALgE HAYS 1 y. 288 Y hydrodynamic meodel.
Table 1. Input data for three-dimensional hydrodynamic model
Parameter Input Value
Total mesh value 75 x 89 x 3 = 20.025
Mesh size 4y = 4y =25 m
Water depth chart datum + MSL
Time interval Ssec
Level S$:0~3m
M:3~6m
B : below 6 m
Tidal level and degree at open boundary A 697 cm. 3041°
B : 637 cm. 3041°
Water temp. and chlorinity at open boundary S : Table 2
M : Table 2
B : Table 2
Coriolis coefficient f =2 wsin®
Surface friction coefficient 0.0013
Internal friction coefficient 0.0013
Bottom friction coefficient 0.0025

1.0E5 (cm®/s)
1.0E5 (cm®/s)
5 tidal cycle

Table 2. Water temperature and chlorinity at open boundary in 2000

Cl (%) Temp (C)
Month S M 3 y B
July 17.51 17.51 228 21.8 21.6
August 15.89 16.05 5.7 25.1 25.0
November 18.43 18.43 19.0 19.0 19.0
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Table 3. Initial condition at Jeju Harbor and flowrate and temp. at Sanzi River

. Sanzi River
Month | Level| Temp (C) Sal (%) Cl (%) Flowrate (m'/d) Temp (C)
S 25.2 29.4 16.26 69.465.6 19.2
July. M 22.3 30.8 17.05
B 21.1 315 17.44
S 217 27.6 15.28 77.760.0 20.1
Aug. M 25.8 288 15.94
B 24.7 294 16.27
S 18.6 32.1 17.2 46.656.6 15.4
Nov. M 18.8 331 17.8
B 19.0 33.3 17.9
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Fig. 3. Finite-difference grid of Jeju harbor.

_102-



XA FX2WE OI8E HMFHUH 7

A4, AsBd, ASEY $EY, 94 FA4,
9 524 2 A50) YEE F4FH Fe39 B
2 E¥® 4993402 74€Y 121 2R
o8 A olgadd AvsAL.

rfr

1 12
U = Uresamal:'rffn (U tigal + U gensiry) dt

AN UpsiguarS ZAFOIR, Ui ZF. Udersity
= U FE etk o971 129 t1& @A F7)
Eote A+ TETh

AA=A

94 IAFY 548 Ay Ao 4 JdZ
of dsiA HAS AAzUE 4Ase Ao Las
o AFEe AEHolAsy] A ATHERdd
Q3 tZ: Table 1. Table 2 28] Table 3o
i 2k Table 1€ BE ZAANM9 Zee wdF
24890 MEZE AHgsta ey wie 92 8l
= Aoz A&SYt X Y@ AR e &
Z 25 m2 o AMFAE HxPYx3IF2E T
A&gch Table 29 Table 3oie ¥9d FAzIH
27127 283 SAAEE Y FAxIS
guk QI M P8 ZAE 2% d4aFE 4 3
2 ZAR @2 YYHEdT 2U2dS g vl =
AAEY e 22 FJ7Fsed YAk a3
AW FZL T ZAA A& /¥H F22
gt Yergden E3oA felsHs AE 23
oz g EE 2 dFAM A EHHE =Y
AN 992 Fig. 3o YepiAch

da o oF

Aq

A SR HEY HE

39 $A2dd A84e PEs] Asd Fi
4o BEA} ANAE vmsted YA B2
£ AFA (0007 1999 8YA ZAE FEF
f&olth Fig. 4004 RE uish 2ol B FYHof
M ol #%9 Aolg wgou 459 27

L

[
Ly

- 103 -

A
e

o

T & D
WMo g 29 AN} ¥ XIS ¢ + A
. g B 2dod AAE A#dE AFFZUY

A
t}
$42¥E F YB3 g ARdd

Flood Flow
Rugus t

Observed
Caiculoted

JEJU HARBOR

JEJU CITY

e &

Fig. 4. Comparison of tidal current between calculated
and observed results.
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Fig. 5. Distribution of computed residual currents at
Ist level in July, 2000.

Fig. 7. Distribution of computed residual currents at
drd level in July, 2000,
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Fig. 6. Distribution of computed residual currents at
2nd level in July, 2000.

Fig. & Distribution of computed residual currents at
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Ist level in August, 2000.
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Fig. 9. Distribution of computed residual currents at
2nd in August, 2000.
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Fig. 11. Distribution of computed residual currents
at Ist level in November, 2000.
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Fig. 10. Distribution of computed residual currents
at 3rd level in August, 2000.

Fig. 12. Distribution of computed residual currents
at 2nd level in November, 2000.
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Fig. 13. Distribution of computed residual currents
at 3rd level in November, 2000.
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