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Abstract

In order to infer regional flood frequency for ungauged watersheds, index flood method was applied for this study. To pursuit this given
purpose, annual peak flood data for 22 watersheds located at the upstream of the Chungju Dam watershed were obtained from the spatial
extension technique. The regionalization of mean annual flood was performed from extended flood data at 22 points. Based on the theory that
flood discharge and watershed size follows the power law the regionalization generated the empirical relationship. These analyses were
executed for the full size of the Chungju Dam watershed as one group and three different mid-size watersheds groups. From the results, the
relationship between mean annual flood and watershed sizes follow the power law. We demonstrated that it is appropriate to use the
relationship between specific flood discharges from the upper and lower watersheds in terms of estimating the floods for the ungaged
watersheds. Therefore, not only the procedure of regional frequency analysis but also regionalizaion analaysis using finer discretization of the
regions interest with respect to the regional frequency analyisis for the ungauged watersheds is important.

Keywords: Regional flood frequency analysis, Index flood method, Power law, Regionalization, Ungaged watershed
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Fig. 1. The flowchart of this study
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Table 1. Geomorphologic factors for each subbasin

Subbasin | Area Main channel | Channel Middle
No. (km?) | length (km) slope | basin code
1 546.0 35.0 0.013
2 971.2 80.8 0.021
3 1458.4 113.6 0.020
4 220.9 20.6 0.023
5 1822.3 143.9 0.023 1001
6 233.0 214 0.027
7 2293.7 183.5 0.024
8 2440.8 198.6 0.025
9 518.3 25.2 0.021
10 882.8 51.5 0.020
11 1492.2 92.0 0.018
12| 6061 386 0.013 1002
13 1613.2 98.5 0.020
14 1769.8 104.6 0.023
15 42723 308.0 0.025
16 4780.7 334.6 0.025
17 5027.2 343.2 0.026
18 5519.2 365.3 0.026 1003
19 5816.9 372.7 0.027
20 539.5 22.5 0.021
21 6648.0 401.5 0.027
22 149.0 22.9 0.034 1001
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Fig. 3. Box plots of quantiles according to return periods
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Table 2. Parameters of power law’s equations and coefficient of
determination

Region c b R2
TO0T100211003]  3.805 0.644
1001 3.538 0.919
1002 4356 -0.127 0.842
1003 3.858 0.709
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Table 3. Parameters of multiple regression equations and
coefficient of determination

Region a b © d R?
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Table 4. Error 3 between two specific floods for each scenario

Error (3
Scenario Power law Mult1ple
regression
1 region | 1001+1002+1003 0.108 0.058
1001 0.036 0.030
3 regions 1002 0.036 0.010
1003 0.005 0.001
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