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Investigation and Complementary Measures Establishment for
Flood on Tidal Reclaimed Paddy Fields
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Abstract

Tidal land reclamation provided water resources and land for agriculture and contributed
stable crop production. However, climate change by global warming disrupts the hydrologic
circulatory system of the earth resulting in sea level rise and more frequent flood for reclaimed
arable land. Recently, Suyu reclaimed paddy field in Jindo-gun experienced prolonged
inundation after heavy rainfall and there is a growing risk of flood damage. Onsite survey and
flood analysis using GATE_Pro model of Korea Rural Corporation were conducted to
investigate causes of flooding. To perform the analysis, input data such as inflow hydrograph,
the lowest elevation of paddy field, neap tide level, management level of Gunnae estuary lake at
the time of the flood were collected. Flood analysis confirmed that current drainage facilities
are not enough to prevent 20year return period flood. The result of analysis showed flooding
more than 24hours. Therefore, flood mitigation alternatives such as sluice gate expansion,
installation drainage pumping station, refill paddy land, and catch canal were studied.
Replacing drainage culvert of Suyu dike to sluice gate and installing drainage pumping station
at the Gunne lake were identified as an effective flood control measures. Furthermore, TM/TC
(SCADA) system and expert for gate management are required for the better management of
drainage for estuary dam and flood mitigation.
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Table 1. Drainage Facilities Dimensions

‘Basin area |

Management
(ha) water level st
Gunnae sluce gate 5,745 EL(=) 1.2m 300 300 30
Suyu box culvert 3,445 EL(~) 12m | 2,50 408 37
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Table 2. Summary of Flood Analysis

Tidal gate size

51m X 37m X8,
EL(-) 2.50m {Culvert)

Lowest paddy level EL(-)0.4m
Watershed 3,548ha
Peak discharge 197.87ni/s
EL(-) EL(-) EL(-)
Management lake level 0.85m .20m 1 50m
EL(+) EL(+) EL(+)
.
Peak stage of Suyu 1283m | 1283m | 1.283m
. Peak stage of Suyu
Inundation depth {m) 1.683 1.683 1.683 - Lowest paddy level
Inundation period (hr) 68(70) 68(69) 68(69) Lowest paddy level +0.3m
Submerged period {hr) 64(66) 64(66) 64(66) Lowest paddy level +0.7m
Damaged area (ha) 675.4ha 675.4ha 675.4ha

# ()} Not considering allowable flooding depth
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Table 3. Scenarios for Flood Damage Prevention

Watershed Complementary meastres
Gunnae Slgice expansivon .
install drainage pumping station
Box culvert expansion
Replace box culvert 1o sluice gate
Suyu Install drainage pumping station

Landfill of lowest paddy

Instail catch canal
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Table 4. Comparison of Flood Damage Mitigation Measures

Gunnae
. . Drainage pumping
- Sluice expansion station
Discharge (ni/s) - 15 -
Gunnae sluice gate 50mx3.0mXx14 50mX3.0mx6 50mX3.0mXx6 50mXx3.0mx6
Suyu sluice gate 51mx3.7mx8 51mx3.Tmx8 5Imx3.7mx10 5Imx37mx8
(Flip gate) (Sluice gate) (Sluice gate) (Sluice gate)
Peak stage of Suyu EL(+) 0.502m EL(-) 0.006m EL(+) 0.106m EL(+) 0.053m
Inundation period 33 (41)hr 20 (59)hr 44 (85)hr 20 (42)hr
Submerged period 0(9)hr Ohr Ohr Ohr
- Drainage - Drainage
- Drainage improvement is - Drainage improvement
Analysis resuits improvement expected. improvement is expected.
is not expected. - Economically is not expected. - economically not
feasible. feasible.
Remark Recommend
measures

# { ) Not considering allowable flooding depth
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