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Abstract

The study performed a regional flood frequency analysis and proposed a regression equation to estimate design floods corresponding
to return periods for ungauged basins in Geum-river basin. Five preliminary tests were employed to investigate hydrological
independence and homogeneity of streamflow data, i.e. the lag-one autocorrelation test, time homogeneity test, Grubbs-Beck outlier
test, discordancy measure test (D;), and regional homogeneity measure (H). The test results showed that streamflow data were
time-independent, discordant and homogeneous within the basin. Using five probability distributions (generalized extreme value
(GEV), three-parameter log-normal (LN-III), Pearson type 3 (P-111), generalized logistic (GLO), generalized Pareto (GPA)), comparative
regional flood frequency analyses were carried out for the region. Based on the L-moment ratio diagram, average weighted distance
(AWD) and goodness-of-fit statistics (ZDIST), the GLO distribution was selected as the best fit model for Geum-river basin. Using the
GLO, a regression equation was developed for estimating regional design floods, and validated by comparing the estimated and
observed streamflows at the Ganggyeong station.
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Table 1. Statistical Summary of Observed Streamflow Data
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Fig. 1. Locations of Geum-River Basin and Streamflow Gauging
Stations

Gauging Station Period | Basin area (kmz) Q (m3/s) Standard Deviation (m3/s) Coef. of Variance Coef. of Skewness
Gyuam 1995-2015 8,328.80 2,914.1 1,730.9 0.59 1.09
Gongju 1995-2015 7,213.30 2,172.2 1,448.8 0.67 1.24

Seokhwa 1995-2015 1,594.10 1,135.6 865.3 0.76 2.59
Hoedeok 1995-2015 609.40 671.7 5453 0.81 2.65
Bugil 1995-2015 908.00 771.7 668.1 0.87 2.07
Geumnam 1995-2015 6,884.50 2,414.1 1,410.8 0.58 0.38
Cheongju 1995-2015 163.60 187.1 205.4 1.10 2.29
Ganggyeong 1995-2015 9,379.60 3,607.5 2,119.9 0.59 0.63
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Table 2. Lag-One Autocorrelation, Time Homogeneity, Discordancy Measure Test for Geum-River Basin

651

Station Gyuam Gongju Seokhwa Hoedeok Bugil Geumnam Cheongju
N 0.0584 -0.0519 -0.0333 -0.0990 -0.0789 -0.0137 -0.0849
\/% 1.1044 0.8506 0.8468 0.9805 1.0825 1.1490 1.1493
D 0.89 0.65 1.40 1.15 0.37 1.22 1.33

Table 3. Results of the G-B Outlier Test
Station Samples size | Higher threshold (y,)* | Lower threshold (y,) Maximum value (y,,,,) |[Minimum value (y,,;,)

Gyuam 21 25.925 -9.970 8.995 6.134

Gongju 21 25.203 -9.836 8.752 5.764

Seokhwa 21 23.314 -9.244 8.369 5.392

Hoedeok 21 21.677 -8.658 7.896 4.535
Bugil 21 22.305 -9.008 8.004 4.769

Geumnam 21 25.245 -9.666 8.644 6.076

Cheongju 21 18.049 -7.586 6.657 3.564

* y corresponds to the log transformed series
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Fig. 4. Comparisons of Observed and Estimated Annual Maximum Streamflow for Same Return Periods
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Table 8. Comparison of Design Floods (unit: m*/s)

This Study MLTMA Difference (%)

Return Period (yr)| 10 20 30 50 100 10 20 30 50 100 10 20 30 50 100
Seokhwa 2,298 | 2,912 | 3,326 | 3,914 | 4,854 | 2,670 | 3,130 | 3,350 | 3,710 | 4,140 | 86.1 | 93.0 | 99.3 | 105.5 | 117.2
Hoedeok 1,151 | 1,458 | 1,665 | 1,959 | 2,430 | 2,040 | 2,390 | 2,550 | 2,820 | 3,130 | 56.4 | 61.0 | 653 | 69.5 | 77.6

Bugil 1,567 | 1,986 | 2,268 | 2,669 | 3,310 | 1,600 | 1,850 | 1,950 | 2,160 | 2,320 | 98.0 | 107.4 | 116.3 | 123.6 | 142.7
Cheongju 359 | 455 | 520 | 612 | 759 | 410 | 480 | 510 | 560 | 610 | 87.6 | 94.9 | 101.9 | 109.2 | 124.4
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