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Abstract : The ECOM3D is used to study the circulation characteristics and density current from the Sumjin River
runoff in the Kwangyang Estuarine System, South Sea, Korea. Annual mean value of 120 m’/s was imposed from
the Sumjin River. The numerical model results in terms of tidal height, current and salinity field show satisfactory
with skill scores over 90%. The current velocity showed the range of 1~2.5 m/s during flood and ebb phases. In particular,
very strong flow occur in the narrow Channels of Noryang, Daebang and Changson exceeding over 2.0 m/s. The tidal
residual currents in the various locations in the Kwangyang Estuary showed the range of 1~21 cm/s, The density-driven
current through the Yeosu and Noryang Channels are about 12 cm/s and 4 cm/s, respectively. The current path
through the Yeosu Channel is deflected toward west Bank. Based on budget analysis of the volume flux, the volume
flux through the Yeosu Channel and the Noryang Channel were estimated to be 97.4 and 22.1 m*/s accounting for
the 81.5% and 18.5% of total flux, respectively.

Keywords : numerical modeling, KwangYang Bay, Sumjin River, density-driven current, volume flux, salinity
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Table 1. Model run cases for the numerical experiments in the SKY system in Feb. 2008

Discharge rate

Initial condition

Case Forcings (m’/s) Remark Temperature Salinity
(0 (psw)
. Tidal elevation and current only for the
SI0TN Tide 0 period of January 29, february 15, 2008. 17 32
S10TDA  Tide+Discharge(Annual) 120 S10TN plus the SJ River runoff to simu- 17 32
S10TDD TidetDischarge(Dry) 30 late the impact of the fresh water and 7 32
SI0TDF  Tide+Discharge(Flood) 400 density current . 21 32
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Table 2. Root-mean-square errors of difference between computed and measured tidal height and current

o Tidal Height Current at Yeosu (cm/s) Current at Noryang Channel (cm/s)
Model Validation
at Yeosu (cm) U-comp. V-comp. U-comp. V-comp.

Max Value of Measured Data 172.4 21.5 64.5 155.8 48.6

Root mean square error (RMSE) 12.9 6.3 12.9 224 10.6

SS.. (%) 92.5 70.7 80.0 85.6 78.3

Sea Level Elevation Measured at Yeosu Tidal St. by KHOA(2008)
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Fig. 3. Time series of sea level elevation measured at the Yeosu tidal station compared to the model result.
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Table 3a. Skill scores for sea level prediction for Model run

S10TDA at Yeosu
Sea level Obs.  Model SS.. (%)
(cm)

L Amp. 933 101.7 91.0
Phase 2267  202.0 93.1
Amp. 467 44.0 942
52 Phase 2558 2358 94.5
‘ Amp. 227 2.9 98.9
‘ Phase 1677 1574 97.1
Amp. 139 12.5 89.9
O Phase 1281 1311 99.2

Table 3b. Skill scores for velocity components for Model run
S10TDA in terms of tidal ellipses at Yeosu
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Table 3c. Skill scores for velocity components for Model run
S10TDA in terms of tidal ellipses at Noryang Channel

\Eiln‘flj;y Obs. Model  SS, (%) \Eibmj:)y Obs. Model  SS,, (%)

Sema 225 25.0 88.9 Sema 76.4 86.1 873

M, Phase 195.4 173.8 94.0 M, Phase 220.9 183.8 89.7

Inc. 99.9 99.3 99.8 Inc. 9.3 16.9 97.9

Sema 11.7 134 85.5 Sema 48.6 432 89.0

S, Phase 232.0 213.1 94.7 S, Phase 258.1 224.1 90.5

Inc. 108.0 98.1 97.2 Inc. 12.9 19.7 98.1

Sema 2.7 3.0 89.3 Sema 11.1 11.1 99.9

K, Phase 134.0 130.1 98.9 K, Phase 1554 114.8 88.7

Inc. 92.9 923 99.8 Inc. 8.0 184 97.1

Sema 3.0 2.6 853 Sema 5.0 5.7 86.5

0O, Phase 101.9 58.9 88.0 0, Phase 1243 94.8 91.8

Inc. 94.4 90.0 98.8 Inc. 4.0 143 97.1

Table 4. Skill score for Salinity at two vertical transects for Model run SIOTDA
SS.. (%) North to South section Transect I - 11 Entire
Depth(m)  NS8 NS9 NS10 NSI11 EW1 EW3 EWS5 EW6 EW8 EWI10  Average

0 954 96.6 96.9 95.8 98.8 95.7 96.2 96.5 98.7 96.7 96.7
-1 90.3 97.6 97.5 96.1 93.4 90.5 94.3 97.3 98.2 99.0 95.4
2 99.6 93.3 98.1 95.7 93.5 95.3 97.3 96.7 95.8 98.8 96.4
-3 88.2 94.6 98.6 96.0 92.9 96.4 98.6 96.4 95.8 99.0 95.7
-4 96.0 94.8 98.6 96.1 94.4 97.0 97.9 97.2 95.9 97.6 96.6
-5 96.1 95.0 97.5 96.2 99.5 96.5 98.0 98.3 96.1 97.8 97.1
-6 94.6 96.5 97.3 96.3 99.2 96.8 98.0 98.6 96.4 98.2 97.2
-7 94.7 96.8 97.8 96.6 97.0 96.8 97.9 98.4 96.5 98.3 97.1
-8 94.5 97.3 97.9 95.4 97.1 97.0 974 99.6 98.1 98.4 97.3
-9 97.0 97.8 99.4 94.4 94.8 98.5 97.3 97.3 99.7 98.0 974
-10 96.7 99.1 99.3 94.0 95.3 99.9 97.2 96.8 99.3 97.8 97.5
-11 96.4 99.6 98.5 922 95.5 99.2 96.9 96.3 96.9 97.4 96.9
-12 96.1 99.4 97.7 92.1 - 98.3 96.9 - 96.4 97.2 96.8
-13 95.7 98.5 96.8 - - - 96.8 - - - 97.0
-14 95.6 97.5 - - - - 96.2 - - - 96.4
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Table 5. Statistics of the residual current velocity for Model run SIOTN and SI0OTDA

Comp. Tidal Residual Current Tidal Bemd.ual Current Density-driven Current
(cms) + Density-driven Current (cms)
(cm/s)
St. Ave. sd Min Max Ave. sd Min Max Ave. sd Min Max
1 0.6 2.6 -13.3 12.3 -0.9 53 -24.2 15.8 2.3 5.0 -24.4 14.4
2 -4.5 2.8 -16.0 4.0 -5.8 9.9 -63.8 41.5 33 22.7 -43.9 54.5
3 0.1 0.7 2.7 3.1 2.7 4.1 -20.6 8.0 2.7 5.6 -32.8 6.7
4 0.2 04 -0.7 1.7 2.0 3.0 -4.4 16.1 1.6 6.6 -15.6 24.2
5 0.6 0.4 -0.4 1.5 -6.2 4.1 -18.7 7.3 -7.1 9.1 -22.2 24.9
u-comp.
6 -0.4 0.3 -1.2 0.6 -0.3 32 -8.7 8.2 0.2 5.2 -11.0 9.8
7 -1.2 0.5 2.4 0.2 -6.1 6.9 -30.4 12.6 34 113 -37.4 22.9
8 1.1 1.8 -39 5.9 19.7 53 2.6 34.0 16.8 14.3 9.2 50.7
9 -6.8 2.7 -15.6 2.1 -12 2.9 -16.3 22 6.1 45 -4.6 15.4
10 -0.7 0.2 -1.2 -0.2 -1.2 2.0 -6.2 4.0 0.5 3.1 -10.4 7.5
1 5.6 12.0 -23.3 36.7 -16.3 12.4 -51.4 20.8 -28.0 4.7 -57.4 -28.7

v-comp.
P -21.5 6.5 -39.2 49 -60.5 257 -1379 5.6 -16.8 17.1 -50.2 36.7
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Table S. Continued
3 -0.3 0.3 -1.2 0.7 6.4 3.9 -72 19.1 6.9 7.5 -8.9 27.1
4 1.7 0.7 0.1 33 -38.0 6.7 -60.4 -20.3 -41.7 9.8 -63.6 -23.1
5 -0.8 0.4 2.0 0.6 -8.4 5.2 -23.3 104 -8.0 12.0 -36.9 10.8
6 -0.8 0.9 -33 2.1 -5.5 3.1 -12.3 4.0 -39 45 -16.5 39
vreomp: 7 3.0 0.9 0.2 54 -1.8 4.1 -14.6 7.8 -7.0 7.4 -32.6 2.7
8 -0.1 1.3 -3.2 2.5 -12.9 2.9 -23.6 -1.0 -12.3 7.7 -21.7 13.1
9 -3.8 1.7 -8.4 0.8 -20.7 6.3 -42.2 -1.3 -12.2 8.2 -27.3 10.2
10 -0.9 0.4 2.0 0.5 -4.0 33 -154 44 -1.7 5.8 =253 49
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