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Reestimation of Hydrologic Design Data in Donghwa Area
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Abstract

The fundamental study of hydrologic redesign of Donghwa area located in a second tributary of Seomjin
river was performed. The amounts of hydrologic design were estimated using the available cumulated
hydrology data provided by Korea Agricultural and Rural Infrastructure Corporation (KARICO). The manage-
ment status of the water resources in Donghwa area was also widely surveyed. The probability rainfalls,
probable maximum precipitation (PMP) and probability floods were estimated and subsequently their changes
analyzed. The amount of 200 year frequency rainfall with 1 day duration was 351.1 mm, 2.5 % increased
from the original design value, and the PMP was 780.2 mm. The concentration time was reestimated as 2.5
hours from existing 2.4 hours. Soil Conservation Service (SCS) method was used to estimate effective rainfall.
The runoff curve number was changed from 90 to 78, therefore the maximum potential retention was 71.6
mm, 154 % increased from the original value. The flood estimates using SCS unit hydrograph showed 8 %
increase from original value 623 m’/s to 674 m’/s and the probable maximum flood was 1,637 m’/s.
Although the flow rate at the dam site was increased, the flood risk at the downstream river was decreased
by the flood control of the Donghwa dam.
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Fig. 1 Basin map of Denghwa area
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Table 1 Probability rainfall of Donghwa area
(mm/day)

Return period (year)
10 20 50 | 100 | 200 | 500
Design @ | 196.2| 230.8] 275.5| 309.0( 3424 -
Jeonju @ | 210.8| 2439/ 2869 319.0{ 351.1| 3933
Namwon 183.21 206.1| 235.7| 257.7} 279.9| 309.1
Jangsu 2136| 245.0| 2854 3157} 3459] 3857
Ratio ©/@ | 1.074| 1.057] 1.041] 1032 1.025 -

Class

Table 2 Comparison of frequency rainfall estimates

Class 200 year rainfall Remark
(m/day) | Jeonju | Namwon | Jangsu
Estimated b1l 2799 | 345.9 | Gumbel
MOCT 3582 2500 | 3161 | Gumbel
Difference -1.1 299 297
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Table 3 Comparison of flood inflows before and after the construction of Donghwa dam

Class Before construction After construction
Return period (yr) 10 50 100 200 10 50 100 200 PMF
Design rainfall (mm/day)| (196.2) | (2755) | (309.0) | (342.4) 2128 291.6 325.0 3511 780.2
1449
Max. flow (m’/s) (310.3) 346.8 4003 ( 6;2366); 362.9 5431 6194 6736 1,637
Total outflow (MCM) 484 9.63 11.13 12.65 691 10.37 11.91 13.04 32.87
Rainfall loss (mm) 63.0 706 719 732 65.7 709 7 734 798
Runoff ratio (%) 679 744 76.7 786 69.1 75.7 779 780 896

Table 4 Peak flows for each time distribution

Return Peak flow (m%/s)

period

(year) Huff |Mononobe| MOCT | NWS
200 3421 6736 7140 -
PMF 8283 | 16369 | 15482 | 12163

Table 5 Monthly probability floods at Donghwa dam

Vorth Peak flow (m/s) Total flow (MCM)
10yr | 50yr | 100yr | 200yr| 10yr | 50yr {100yr| 200yr

Jun {1722(301.1{35741413613290|5692]6.815] 7.901

Ju | 2190(3595)419.81479.7|4.174 | 6853 {80141 9.193

Aug [ 2603 [4378(513.11588.3(4.9308.34319.814 11313
Sep |156.2(288.9(3465{404.2|2.999|5.48016.557 | 7.656
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