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Abstract

Large hydraulic facilities such as sea dike, breakwater bank and river bank, can protect a lot of lives and
various industrial facilities from flood. For sea dikes where EAP(Emergency Action Plan) has been established,
emergency situations or countermeasures has been classified, but there is no index to separate them. If
a manager performs stepwise measures based only on “forecasting” in the situational stage, their active
responses are highly likely to face limitations. This research aims to perform hydraulic and hydrologic safety
review on sea dikes according to the inflow of extraordinary floods from upstream of sea dikes and tributaries
in order to provide sea dike operators with more accurate information by presenting an index for every
emergency stage. The results, including hydraulic and hydrological data on flood level, travel time, and so
on, are expected to be useful for sea dikes with or without EAP as a response index required for disaster

management.
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Figure 1. Map of Saemangeum watershed
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Figure 2. Research flowchart
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Table 1. Computation area for calculation of grid

Model area Approx, 1,800 ki

Latitude 36 degree

Horizontal meshes 810 X 610 Grid

Calculation time interval 7.5 sec

Ax : 43~380 m

Grid constitution
Ay @ 32~345 m

Bathymetry [m]
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Figure 3. Grid diagram for Saemangeum model calculation
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Table 2. Saemangeum topographic source

Classification Saemangeum topographic source
Saemangeum internal development basic
Saemangeum . .
. plan of reclamation comprehensive
dike and near .
development project measurement data
coast area

(MIFAFF, 2008c)

Report of comprehensive flood
management plan in Mangyeong river
watershed (MLTMA, 2008)

Report of master plan in Dongjin river,

Mangyeong and
and Dongjin
river cross

section (MLTMA, 2009)
Saemangeum Nautical publications (KHOA, 2007)
ocean area

Dredging plan according to government’s
Dredged section | comprehensive development plan
(K—water, 2011)

Land use plan | Saemangeum Master Plan (OPM, 2011)
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Table 3. Estimate flood volume of Saemangeum development

Classification

Mangyeong flow
at Mangyeong bridge

Dongjin flow
at Dongjin bridge

Current flood volume (2009)

5,950 m'/s 3,368 m'/s

Target year flood volume
(2016, comprehensive flood management plan)

5,967 m'/s 3,376 m'/s

Annual average precipitation increase rate

0,041 %/year 0.034 %/year

100yr 6,001 m'/s 3,392 m'/s
2 Steps (2030 year) 200yr 6,690 m'/s 3,774 m'/s
plan flood volume 500y 7,667 m'/s 4,168 m'/s
PMF 15,862 m'/s 5,753 m'/s
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Figure 4. Open boundary condition of Saemangeum model
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Table 4. Other parameters
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Area

Approx, 1,800 ki

Latitude

36 degree

Horizontal meshes

810 X 610 grid

Vertical layers

1layer (Depth—averaged)

Tide conditions

Derived to Yellow Sea model (1998)

River discharge conditions

2 major channels and 35 minor channels

Discharge frequency

100yr, 200yr, 500yr, PMF frequency

Horizontal eddy viscosity 1m'/s
Bed roughness 0.02 to 0.03
Gravity 9.81 M

Water density

1,027 kg/m'
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Table 5. Model operating conditions

Classification

Operation condition

Calculation time interval

7.5 sec

Downstream boundary condition (Tide condition)

Neap tide period
(August 22, 2007 ~ August 25, 2007)

Downstream boundary condition (Sluice gate drainage condition)

Inner water level ) EL—1.5m and
sea water level { inner water level

Downstream boundary condition (Inflow amount)

100yr, 200yr, 500yr, PMF frequency flow volume
(2030yr estimated quantity)

Saemangeum dike operation method

Unified operation
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Table 6. Calculation result for 100-year frequency by case
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Calculate flood water level(100 year frequency)
Frequency | Sluice gate | Maximum flood level . . . Maximum flood level
(EL+m) Flood occurrence time Flood arrival time occurrence time
Casel Sinsi 1,45 10:00 on August 22 16:40 on August 22 12:50 on August 23
Garyeok 1,43 10:00 on August 22 14:10 on August 22 12:20 on August 23
Cose? Sinsi 1,46 10:30 on August 22 16:50 on August 22 13:00 on August 23
Garyeok 1,44 10:30 on August 22 14:20 on August 22 12:30 on August 23
Sinsi 1,45 11:00 on August 22 17:00 on August 22 13:10 on August 23
Cased Garyeok 1,43 11:00 on August 22 14:30 on August 22 12:40 on August 23
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Figure 7. Maximum flood level (100-year frequency)
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Table 7. Frequency of maximum flood level, time of concertation and time of maximum flood level

[e] [e]
A

o
water level (m)

Sluice Maximum flood . . . Maximum flood level
Frequency Flood occurrence time Flood arrival time .
gate level (EL+m) occurrence time

100 Sinsi 1,46 16:50 on August 22 13:00 on August 23
T

v Garyeok 1,44 14:20 on August 22 12:30 on August 23

900 Sinsi 1,99 16:00 on August 22 13:20 on August 23
yT

Garyeok 1,96 14:10 on August 22 12:40 on August 23

10:30 on August 22

500 Sinsi 2.30 15:50 on August 22 13:20 on August 23
T

v Garyeok 2.23 14:00 on August 22 12:30 on August 23

PMF Sinsi 5.08 15:00 on August 22 13:20 on August 23

Garyeok 4,99 13:40 on August 22 12:50 on August 23

71e]
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Emergency Situation development Corrective measure
level
Attention | Floods in the inner basin of the freshwater lake have | — Weather conditions, other water level observation /
(Blue) occurred stop '
— Expected to exceed the planned flood level due to outer | — Observation / stop of the water level of the freshwater
sea level rise lake
Early .
. — Construction of emergency system among related
prevention ..
organizations
Caution — Damage prediction in the part of Sea dike — Report / report to relevant organizations
(Yellow) — Sluice gate Several damage predictions — Establish emergency response headquarters
— Damage prediction of residents, tourists, merchants, | — Unique temporary installation
Initial fishermen, vehicles, small fishing boats — Check emergency contact network of related
response organizations
— Freshwater lake beyond the flood level — Construction of cooperative system of related
Alert — Above tidal generation organizations
(Orange) — Damage to tide breaks, sluice gates — Emergency situation radio warning and warning
— Residents, tourists, merchants, fishermen, vehicles issuance
State separated and injured — Evacuate contact to residents, tourists, merchants,
development farmers
— Warning broadcast to nearby islands, neighboring
shopping districts, fishing boats
— Inundation occurred in the rise of the freshwater lake | — Block invasion into hazardous areas
Serious level — Instructions for evacuation of residents of neighboring
(Red) — Sea dike destruction islands, neighboring shopping districts
— Sluice gate not operational — Evacuation location guidance, life saving, relief for
State occurs | — Life damage occurred victims
— Small fishing vessels, damage to vehicles has occurred | — Sustained abnormality monitoring activity
— Damage to shopping streets, harbor facilities
End of state | — Emergency repair — Repair
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Table 9. Utilize decision conditions of emergency stage(draft)

Emergency level Decision conditions of emergency stage(draft)

Attention (Blue) |From the occurrence of the flooding, to management water level EL—1 5m

Caution (Yellow) |From management water level EL—1,5m, to management flood water level EL+1 5m

Alert (Orange) |From management flood water level EL+1,5m, to sea dike inner riprap protection flood water level

Serious (Red) | Higher sea dike inner riprap protection flood water level (Mangyeong EL+4 5m, Dongjin EL+2, 5m)

T2 wou] ARl AN BE D USTHE h] S, AZSA'E A S AR SR
of thet SRS AN 71 £ ROR GE AREELA 5m, AR BL+2.5m) oY) B4
o gckarn, 1900, 19 AU RAA & A T SR GFUCHL G2A B e 28 g
& W) F4917H A5E A9 TEAR A0l & 9 AES A F ol BHE EA uf
e g Sxio] A o] een £ i B SEHE Tuble 9 e
HES7L g g An, Buje] FAE A
Aow e 6. 74 AlLtalo] ol xnaxu—i

B Bo| A7E mrje we) 3 2Rl A ulgEAeh e B 15 Sislel A
AR S TolE MARE Bl BL-Lsm7] W A1) 7P AUl (Table 10) % (Table

22 A7t A 27] APdisel s A Al

2 i) =3t ool = T EL-L5my e st Rl T AU S A skl
B S #2809 ELAHLSm7E s 2 AAGAE T5 ok ool Auks 7V ARl ofdt Y Anz
U B39 EL+L5mPE A YS ApEsy & AARRRRE veA Uk 5 slod, AAE g2

Table 10. Improved disaster indicator(draft) for Mangyeong watershed

13} o] AABA, WA R FAgEoR

Time after flood occurrence(hh:mm)
Emergency Improved disaster indicator(draft)
level 100yr 200y 500y PMF
Attention From the occurrence of the flooding
. . 2 4:
(Blue) To management water level EL—1,5m 6:20 5:30 5:20 30
Caution From management water level EL—1 5m . . .
(Yellow) To management flood water level EL+1,5m 20:00 16:50 12:50
Alert From management flood water level EL+1 5m 19:20
(Orange) To sea dike inner riprap protection flood water level ’
Serious Higher sea dike inner riprap protection flood water level 47:30
(Red) (Mangyeong EL+4 5m, Dongjin EL+2 5m) '
Table 11. Improved disaster indicator(draft) for Dongjin watershed
E Time after flood occurrence(hh:mm)
mergency Improved disaster indicator(draft)
level 100yt 200yt 500yt PMF
Attention From the occurrence of the flooding
. 4 : 11
(Blue) To management water level EL—1 5m 3:50 3:40 3:30 3:10
Caution From management water level EL—1 5m
: . 17: 13:
(Yellow) To management flood water level EL+1 5m 2030 7:20 3:20
Alert From management flood water level EL+1 5m 94:40 15:20
(Orange) To sea dike inner riprap protection flood water level ' ’
Serious Higher sea dike inner riprap protection flood water level 4700
(Red) (Mangyeong EL+4 5m, Dongjin EL+2, 5m) ’
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