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Simulation of Gate Operations on Samangeum Reservoir
to Maintain Target Water Level
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It is investigated using ADCIRC model to find an optimal gate operation in order to maintain target water
level of the inner Saemangeum Reservoir. Various developing procedures and river inflows conditions are con-
sidered in modeling. For the gate operations, consecutive openings to inflow and outflow, such as once a day,
twice a day and once per two days are considered. However water level increases gradually due to river inflows
regardless of gate operations. In order to maintain target level 0.0 m, it is recommended to shut down of gate
in order to prevent inflows of outer sea water at least once per 6 days for normal riverine inflows and once per
3 days for flood inflows during consecutive operations. Then it is balanced within maximum of +0.4 m of devi-
ations from target level of 0.0 meter.
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Fig. 1. FEM meshes and topography showing reference stations for two cases.
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Fig. 2. Tidal fluxes through sluice gates.
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Table 1. Test cases of gate operation.
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Development step Riverine inflows Gate operation

Case naming

Once inflow and outflow per 1 day C1-Nf-O1
Twice inflow and outflow per 1 day C1-Nf-02
normal flow X
Two days inflow and two days outflow C1-Nf-O3
CASE 1 Twice inflow and outflow per 1day(shut down of gate once in 6 days) C1-Nf-O4
(just after final closing) Once inflow and outflow per 1 day C1-Ff-01
Twice inflow and outflow per 1 day C1-F{-02
flood flow .
Two days inflow and two days outflow C1-Ff-03
Twice inflow and outflow per 1day(shut down of gate once in 3 days) C1-Ff-O4
Once inflow and outflow per 1 day C2-Nf-Ol1
Twice inflow and outflow per 1 day C2-Nf-02
normal flow .
Two days inflow and two days outflow C2-Nf-O3
CASE 2 Twice inflow and outflow per 1day(shut down of gate once in 6 days) C2-Nf-O4
(after 1st inner develop- -
ment) Once inflow and outflow per 1 day C2-Ff-Ol
Twice inflow and outflow per 1 day C2-Ff-O2
flood flow .
Two days inflow and two days outflow C2-Ff-03
Twice inflow and outflow per 1day(shut down of gate once in 3 days) C2-Ff-O4
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Fig. 3. Time varying water surface elevation during one day for CASE 1, (a) Mankyong (b) Dongjin river lines.
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Fig. 4. Time varying water surface elevation during one day for CASE 2, (a) Mankyong (b) Dongjin river lines.

7b et Adeol AEFE Holal o] Fell= 2719 el Bl olle & We] 917t 2 wiEat 29 Re® QIse] Fig. 6(c)oll A
3l 0.7m gk 19 13 FUmlEe] A9l F717F & 25 ERo] EqfFA e Wale S Ui vk 7 2 olF
Zhe o= =] ez EatEH 14 189S fEdst x719] Aol -0.22 m sPdEit)

ng 9x9] F71¢] 20j7} Hojopt 8 o<l 29 F7]% T el AEEE A el Aok fARE 23k =
LA vl TS W] F)E 2R STHEE e EEth 2O AAE Fig. 79 AAE e #2a9] 0.0 me
2 f5drh 19 28] fUmEe] B9 & el 917 Fig. 6(b) W 789 o] Kl whE 19 18] i miEe] 75 Fig 7)o}

o
% Fx 22 ANWA 9 o] B U9 F97H 771290 4L wol 3 k. TYeIA W

2909 GO Aol FEAFL FJL AAMAN BT & £ 2HY T @ 2L 2 FAcnoRTst 2 PP vol
ez dsiel & us) 907} AYASS Yook Aoz B 3 Atk 2ol /10 3719 DI oA 2719 Skl o
ST 19 2819) A9 SHlMS RAFOR B £bE o 1 m PEshe A0R tekith 19 28] FUMES 35 &
719] Bel59lel Vsl 0.6 m 35k 22 FU/ 2 MESRE A4S el 97 Fig. 70yt ol HAH Frksivd, Bl vl



AR Belrs] fAE 919 R edyetue] 130

| i N —-T i U ST
' ! ——t == 2!} ' —_——t == a2}
i | — i — =3} i — — s}
2 : ; ; S 2 : i T AL
£ | = M e 1 T
% | ."}- . ; E. WA *’?‘Pﬂ%‘wﬁww b‘i'l t‘ﬂ'
S, h, N - T
g ’»H M © 3
B sy o o
| I ! |
1] 10 20 3o 1] 10 20 30
Time(day) Time(day)
(a) C1-Nf-O1 (b) C1-Nf-O2
; ——-——Sl!i ; i ——-——St.?i
H —;—S&!E ; H _— — 53!
2 : : Std; 2 ; S S ________S_‘_"i_g__
g : ' ,.'l .FH | ;!f E : | :
P N | O VA e N NPt - P 1T oo O —
A Tl TN ‘Lvi N YAy 1",‘“"“"1" brniveary wﬂﬂ%
w Voo Y j o ' 1
. i . B — !
| I ! |
1] 10 20 3o 1] 10 20 30
Time(day) Time(day)
(c) C1-Nf-O3 (d) C1-Nf-O4

Fig. 6. Time varying water surface elevation for 31 days for normal river inflows, CASE 1.
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Fig. 8. Time varying water surface elevation for 31 days for normal river inflows, CASE 2.
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Fig. 9. Time varying water surface elevation for 31 days for flood river inflows, CASE 2.
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