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Simulation of Mixing Transport on Inner Reservoir and Influence Impacts on
Outer Region for the Saemankeum Effluents Caused by Gate Operation
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Abstract : Numerical model tests are done in order to evaluate impact zone of low salinity water on outer region
of the developing Saemankeum reservoir. Also saline mixing processes are investigated for the inner reservoir
with consideration of Mankyoung and Dongjin riverine flood discharges when sea water is passing freely
through gate. In these analyses 2-d ADCIRC, 3-d TIDED3D and CE-QUAL-ICM models are used. Through
models tests, it is found that inner reservoir mixing process caused by inflow of outer sea water occurs gradually.
It takes at least one month for complete mixing on Mankyoung part and 6 month on Dongjin part of the reservoir.
When Sinsi or Garyeok gates are opened to control inner reservoir level, discharging velocities decrease
exponentially from the gates, but show very strong currents of 0.5m/sec to the 10Km region apart. These results
imply that hydrodynamic circulation and ecosystem of frontal region of the Saemankeum dike might be affected
in amount by gate operations, since low saline inner waters are discharged periodically at ebb tide according to
tidal level.

Keywords : Saemakeum reservoir, gate operation, low saline water, discharge, diffusive mixing, 3-D [CM
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2.1 ADCIRC

ADCIRC(ADvanced CIRCulation model for oceanic,
coastal and estuarine water)= FHU 3 AA AL E 519
A7IZE T4 W2 G0 AMreEs B 4 RS
e kel B¥olr) Zxllle W 998 AE)s}
S Qo) AREEE ZRAIY] oK BB
o] o]Foix|aL lK(Chipada et al., 1996). X&-2 7]
22o2 4 AR 22 2¥ DD 334 2E
(3DVS)eE FAF o] 9lt}. 2DDI(two-dimension, depth-
integrated = Wit dAFo} 5% GAAIGE o 83h=
4 AEE REE WA (external mode equation)?t
EA 501931 3DL(three-dimensional, local)S FL=%-¢)
(mode splitting) 718-& ©]-83}] 2DDIIAMA Y 2R =
(external mode)ll A AH-dol]l ishA] =4l AEH Q4
WA S5 AS E51, WHE-RE (internal mode)ollA]
FaiFo R 7] ARRPAFSE 33 W AE Bl 73] A
g Allgitt. ADCIRCE 7122 0.2 g4l
A5 AE W FER] dntsle B-EAL g4



(generalized wave continuity equation)@} -5 34428
ei3lar gtk A28 289l ADCIRCE 423 o

AR AR FAT 5 Qe SQ0] k. 2710 2R
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2.2 CE-QUAL-ICM

ICME F-3 2R S o] 83l e AgnES vk
32 e A8 W3O F Chesapeaked] 24
(Cerco and Cole 1994; 19958 331%] =2 T o g A
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Table 1. Simulation cases, test conditions and models

A5 2 Slslels) BRIYRe) 4

A FFYs & L7 vk 3 ICME M= A
2 ookl #ele] Algae, d, 21 &4t COD,
2
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Fig. 1.Map showing study ara, Saemankeum outer region
with gates.

Fig. 2. Saemankeum inner resevoir after scheduled develop-
ment.
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Table 2. Impact distance of effluents from Sinsi gate according
to control WSE

Distance from Sinsi gate (km)

V?l?z;y Control water surface elevation
DL=15m DL=-05m DL=0.5 m
6.0 0.2 0.5 1.0
5.5 0.4 0.8 1.2
5.0 0.7 1.1 1.4
4.5 0.9 1.3 1.5
4.0 1.1 1.5 1.7
35 1.4 1.6 2.0
3.0 1.5 1.9 2.3
2.5 1.8 22 2.5
2.0 22 24 3.0
1.5 2.5 4.0 5.8
1.0 5.6 7.6 9.0
0.5 10.0 12.0 13.0

Table 3. Impact distance of effluents from Garyok gate accord-
ing to control WSE

Distance from Garyok gate (km)

v;:rl]?/csl)ty Control water surface elevation
DL=15m DL=-05m DL=0.5m
5.0 0.0 0.7 0.9
4.5 0.6 0.7 1.0
4.0 0.7 0.8 1.1
3.5 0.8 1.1 1.4
3.0 0.9 1.4 1.7
2.5 1.2 1.7 22
2.0 1.5 23 3.4
1.5 2.3 4.1 5.8
1.0 49 8.0 9.5
0.5 10.0 13.0 14.0

Fom, 1ol dx Z ARE Fig. 3, 40 £AISHHT) A
247 Be)597) DL=-1.5 m®} DL=+0.5 m& A&k
g} $8 AW 10 Km~13 Kmoll o]2& s E74x] Hu)
0.5 m/s8] fr<o] FAE R =8 A 1.5 Km~2.3 Km7}
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Wl mE JFPHvle ZARE £F HH 14 KnvbA
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3 Avbe AgS URE A% Fe] F71FH 0= A
of) Ao} AfTHE WA Ae] Slgg 50 F
2] ¢F 3ES vl Ao 7 AT HF radars o] &
3l kg 45 A APETRA fEEe YEs 9
713t ATHE1EE, 200501 % B delM 83 524
3} FARE FEke Rolx B AnE AASa Qi) o]
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Fig. 3. Discharging velocity from Garyok gate.
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Fig. 5. Discharging velocity variation and curve fittings at Sinsi and Garyok gates.
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Table 4. Physical characteristics changes due to Saemankeum development

Elevation (m)

Volume (*109m3) Volume change (%)

Area (*106m2) Area change (%) Mean depth (m)

CASE-A (3H2A] 942 %)

(DL=0.0) 143 395.50 3.61
CASE-B (571 o]3)

(DL=+0.5) 0.74 4825 121.81 -69.20 6.04

(DL=-0.5) 0.61 -57.34 121.81 -69.20 5.04

(DL=-1.5) 0.49 65.73 121.81 69.20 4.04
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Fig. 6. Saline mixing processes by gate operation in normal flow condition.
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Fig. 7. Hydrographs of 50 years flooding event at Mankyoung
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Fig. 8. Saline mixing processes under 50 years flooding flow condition.
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