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Abstract

A number of projects for development have been done continuously due to the increase of tourist in Jgju Island. However
flood disaster countermeasure due to urbanization is not considered during this development projects. This study is to make
basic process for the flood estimation in Han stream of Jeju Iland. The variation of stream discharge due the every 5 years
land use change from 1980 to 2005. Data for flood events (rainfall and discharge) were collected for HEC-HMS model. Clark
method was used for unit hydrograph analysis. For the estimation of Clark unit hydrograph parameters, Kraven |1 and Sabol’s
empirical equations were applied. The peak discharge increased 9.9~33.67% and total discharge amount increased
12.53~30.21%. Also, time of concentration for pesk discharge was reduced by 10 minutes for each event.
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Fig. 1. Watershed for the study.
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Table 1. Watershed characteristic factor

Watershed Area Stream Length Average width Form factor
Watershed (km?) (km) (AIL) (AIL?)
Han stream 34.57 19.82 183 0.09
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Table 2. Rainfall Observatory Station

Thenameof a

observatory AWS spot Altitude(m) Longitude Latitude
Jgju 184 20 33514 126.530

Ara 329 375 33.456 126.562
Urimok 753 965 33.393 126.495
Jindallae field 870 1,489 33.370 126.556

Witseohreum 871 1,673 33.362 126.518
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Table 3. Rainfall according in observed point

(unit: mm)
Rainfall events Jgju Ara Urimok J ?Ic;al dae Witseoruem Note
2011.08.01 - 08.10 3235 465.0 7145 682.0 929.0 Typhoon “Muifa’
2011.11.17 - 11.19 1255 128.0 181.0 4195 346.5 Heavy rain period
2012.04.15- 04.24 98.5 3125 2675 456.0 642.5 Heavy rain period
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Table4. Mean ared raingfall using isohyetal method
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Rainfall events

Han stream basin(mm) Note
2011.08.01 - 08.10 599.29 Typhoon “Muifa”
2011.11.17-11.19 205.62 Heavy rain period
2012.04.15- 04.24 307.03 Heavy rain period
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Fig. 4. Flood discharge hydrograph of Han stream watershed.
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Table5. Calculation of Clark unit hydrograph method parameters
Han stream

Rainfall events

Basin area (km?) Reaching time (hr) Storage constant (hr) Note

2011.08.01 - 08.10 37.19 151 244 Typhoon “Muifa’

2011.11.17-11.19 37.19 210 3.60 Heavy rain period

2012.04.15-04.24 37.19 153 248

Heavy rain period

Han siream 2005yr (2011.8.7. Muipa)
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Fig. 5. Caculation of discharge to Clark unit hydrograph method.
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Table 6. Land use change of Han stream watershed
(unit: )
Division 1980 1985 1990 1995 2000 2005
Water 2,430 2,430 2,430 2,430 2,430 2,430
Urban 359,192 589,213 789,151 827,827 1,578,864 1,907,288
Bare soil 3,600 343,772 323,146 338,980 43,328 49,878
Wetland 19,731 367
Grass & pasture area 5,861,361 2,280,619 2,233,380 2,243,245 6,961,010 7,060,422
Forest 28,791,886 30,669,364 28,918,126 27,809,474 21,625,194 21,000,863
Agricultura area 2,158,035 3,310,470 4,930,002 5,974,280 6,985,409 7,175,355
Total 37,196,236 37,196,236 37,196,236 37,196,236 37,196,236 37,196,236
Table7. CN of Han steam watershed
Han stream
Division
1980 1985 1990 1995 2000 2005
AMC- I 39.27 40.85 41.89 4273 44.87 46.77
AMC-TI 60.62 62.18 63.19 63.98 65.96 67.66
AMC-II 77.98 79.09 79.79 80.34 81.67 82.79
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