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Abstract

As globa warming has accelerated to weather in recent years, and The frequent floods are creating heavy rains and
typhoons followed by considerable damage in Jgju. This study estimated design flood discharges and flood stage in Jgju,
considering climate change in connection with RCP scenario, the 5th IPCC Report recently published. It also analyzed the
period which might be subject to the risk of flooding in downstream of Oedo Stream. As a result, it has analyzed that there
might be arisk of flooding when there were 80 years or more rainfall eventsin 35 years that rainfall would have increased by
10%, 69 years that 100 years or more heavy rain and rainfall would have increased by 20%, and 104 years that 100 years or
more heavy rain and rainfall would have increased by 20%. It is expected that this study results of rainfall increasing trend
caused by climate change will be helpful to minimize the damage of floods which will secure the future of Jgju.
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Fig. 1. Location of the Oedo Stream in Jgju Island.
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Table 1. Observation station and retention period of rainfall data
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Fig. 2. Flow chart of Rainfall-runoff simulation processin HEC-HMS.



Fig. 3. 3D sectonal view and temporal water level of Oedo stream using HEC-RAS.
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Fig. 4. 100-year return period probability precipitation of Case 1.
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Table 3. Design flood estimation in Case 1
(unit: m?/s)
Duration(min)
Return 60 120 180 240 300 360 720 1080 1440
period(Y ear)
10 4525 12750 19628 26711 32673 37328 47708 45949 41681
20 6045 16325 247.76 33417 40617 46248 58514 559080  504.71
30 69.71 18432 27845 37364 45244 51413 64692 61725 55533
50 81.94 21224 31706 42320 51089 57890 72432 68920 61871
80 9369 23801 35317 46920 564.80 63848 79481 75444  675.89
100 9929  250.26 37077 4910 59057 66674 82839 78563  703.48
200 11751 28931 42480 559.81 67113 75584 93394 88306 78847
Table4. Comparing the temporal design flood of 100-year return period
- Duration time 100-Y ear return period flood discharge (m?/s)
ream .
(min) Casel Case 2(10%) Case 3(20%) Case 4(30%)
120.02 141.11 162.80
60 99.29 (20.88% A) (42.12% A) (63.96% A)
291.42 333.32 376.85
120 25026 (16.45% A) (33.19% A) (50.58% A)
425.44 48151 536.23
180 sno.77 (14.74% A) (29.87% A) (44.63% A)
559.39 627.76 695.33
240 4910 (13.93% A) (27.85% A) (41.62% A)
669.09 747.07 824.79
Gedo 300 59057 (13.30% A) (26.50% A) (30.66% A)
752.36 836.80 92151
360 666.74 (12.84% A) (2551% A) (38.21% A)
925.41 1019.95 1115.02
720 828.39 (11.71% A) (23.12% A) (34.60% A)
874.0 960.94 1047.28
1080 78563 (11.25% A) (22.31% A) (33.30% A)
780.81 857.69 933.0
1440 70348 (10.99% A) (21.92% A) (32.63% A)
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Table 5. Comparing the peak flood level in different case
(unit : m)
Case Return Period (year)
10 20 30 50 80 100 200
Casel 3.38 3.64 3.89 4.19 447 4.63 518
Case2 354 3.92 4.20 453 4.95 5.14 5.70
Case3 3.86 4.21 4.50 4.98 541 5.61 6.24
Case4 4.02 4.49 491 541 5.87 6.09 6.77
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Fig. 5. Peak flood level according to return periods.
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Table6. Annual Mean precipitation according to RCP 8.5 climatic change scenario in Jgu-si
(unit : mm)

2000 2011 2021 2030 2041 2051 2061 2071 2081 2091
~2010  ~2020 ~2030 ~2040 ~2050 ~2060 ~2070 ~2080 ~2090  ~2100

Period

2285.8 24276 2276.9 2472.1 2558.8 2368.4 2582.0 25385 28943

Precipitation  2128.1
2330.1

2466.4 2671.6

Precipitation{mm)

PEFEPEPSEPEPPEPPPPFPPF PP PEPEEPPPIIPTETF S PPIIPEEEFPS

Year

Fig. 6. Precipitation variation according to RCP 8.5 climatic change scenario in Jgju-si.

NO.9+2 HIH

Fig. 7. Cross-section of Woldae bridge over Oedo stream.
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