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Effect of Observed Discharge Data on Regional Flood Frequency Analysis in the
Han River Basin
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Abstract

This study assessed the impact of uncertainties in flood data on the results of flood frequency analysis for
Han river basin. To meet this aim, this study quantified assessment focused on the index flood and quantile
by regional flood frequency analysis using the flood data from 17 water level gauges in Han river basin. We
analysed the results categorized by three cases according to the characteristics of the measured data. Firstly,
we analyzed the regional flood frequency for the water level gauge in the Pyungchang river basin to investigate
the impact of water level data. The results has the error of 0.240 with respect to the mean flood. Secondly, we
examined the impact of uncertainty in measurement data generated by the application of rating on the results
of regional flood frequency analysis. We have compared the results by applying the rating estimated for each
year to the one by the recently estimated rating. The results showed that the mean error has 0.246 in terms
of the mean flood. Finally, we have inferred the regional flood frequency analysis results with the regulated flow
in the downstream area of dams. The regulated specific discharge in the downstream area of dams controlled
by dam operation showed a large difference to the estimated specific discharge in the downstream area of dams
by extension of the natural specific discharge in the upstream area using the regionalization method.
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Table 1. Status of Stage Stations in Han River
i Area Record length (-2010) Number of
Station name Agency 5 .
(km®) Controlled Uncontrolled Total rating
Yeongwol MOLIT 2,462.2 - 50 50 17
Ieemokjung MOLIT 55.9 - 20 20 20
Jangpyunggyo MOLIT 103.6 - 19 19 19
Baekokpo MOLIT 142.3 - 19 19 19
Sanganmi MOLIT 396.3 - 24 24 21
Habangjung MOLIT 84.0 - 22 22 21
Banglimgyo MOLIT 519.7 - 22 22 21
Yeongchun K-water 4,690.0 - 27 27 19
Mokgye MOLIT 8,433.8 18 33 51 16
Ganhyeon MOLIT 1,273.7 7 8 15 9
Yeoju MOLIT 11,104.4 25 56 81 50
Seomyeon MOLIT 1,305.8 - 23 23 15
Cheongpyeong MOLIT 10,455.5 53 25 78 9
Gyeongan MOLIT 509.4 - 24 24 15
Jamsugyo MOLIT 24578.0 27 - 27 4
Hangangdaegyo MOLIT 24,753.2 53 21 74 36
Anyang MOLIT 110.7 - 27 27 14
ta 4
Kim and Won (2004) |7
All data > #7
g G A0 Pt
———— L
10,000 100.000 10 100 1,000
D Return Periods (yrs)

Fig. 1. Relation of Index Flood to Contributing
Drainage Area

516

Fig. 2. Comparing Quantiles for Two Samples
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Fig. 3. Stage Data according to Sources
(Banglim stage station in Pyeongchang river
watershed)
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Fig. 4. Error of Data and Runoff Responses in
Pyeongchang River Watershed

Table 2. Error Analysis between Observed and True Flood

) Watershed Observed flood True flood
Station area Mean annual flood . Mean annual flood . P
name (km?) (m¥/s) Variance (m¥/s) Variance (Eq. (10))
Banglim 519.7 1,037 873 1,131 753 0.198
Habangjung 84.0 252 269 203 150 0.196
Sanganmi 396.3 1,106 860 934 635 0.210
Baekokpo 142.3 409 223 399 236 0.207
Jangpyung 103.6 329 251 248 185 0.362
Ieemokjung 55.9 186 145 160 93 0.269
Average 47457 436.8 439.71 342.0 0.240
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