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Estimating Probable Annual Maximum Daily Streamflow on Climate Change
— On the Frequency Analysis —
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Abstract

In this study probable annual maximum daily streamflow was computed through the frequency
analysis of daily annual maximum flood and then further change in probable annual maximum
daily streamflow was analyzed according to the future climate change by applying climate
change scenarios. After the extraction of RCP scenarios and new greenhouse gas scenario from
the selected meteorological station in the Geum River watershed, daily runoff was simulated by
applying the SSARR runoff model. The independent test, homogeneity test and outlier test were
conducted after configuring the existing measured annual maximum daily streamflow and annual
maximum daily streamflow series calculated by the SSARR model. Results of L-moment ratio
diagram and Kolmogorov—Smimov test showed that among the Gumbel, Generalized extreme
value, Generalized logistic, Generalized pareto, Generalized normal and Pearson type 3
distributions, Pearson type 3 distribution was found to be more appropriate compared to other
probability distributions. Parameters of the PT3 distribution such as scale, location and shape
were estimated by means of the L-moment method and then Probable annual maximum daily
streamflow of the target watershed was designed by using the estimated parameters of PT3

distribution. Variation rate was analyzed using climate change scenarios at the major control
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data required for the hydraulic structures at Geum River watershed to cope with climate change
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points of Geum River watershed. The findings of this study are expected to be used as basic
Key words: RCP scenario, Geum River watershed, probable annual maximum daily streamflow

in the future.
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<8 1> Composition of Annual Maximum Daily Streamflow
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<X 1> Basic Statistics for Gyuam Watershed Using RCP 8.5 Scenario

. — Standard Coefficient Coefficient Coefficient

E urahc:jn dOf Meagl(:v) Deviation of Skewness of Variation of Kurtosis
obsarved deta | (m?/s) (s) (C) (c,) (C)
1981-2013 2,894.384 1,358.085 0.532 0.469 2.388
1981-2020 2,951,965 1,396.440 0.491 0.473 2.192
1981-2030 2,859.120 1,339.158 0.508 0.468 2.406
1981-2040 2,767.783 1,363.782 0.644 0.493 2.580
1981-2050 2,645.661 1,314.635 0.827 0.497 2.898
1981-2060 2,536.697 1,304.646 0.846 0.514 3.010
1981-2070 2,479.858 1,302.601 0.892 0.525 3.045
1981-2080 2,435.553 1,282.419 0.904 0.527 3.115
1981-2090 2,340.960 1,282.033 0.879 0.548 3.228
1981-2100 2,380.762 1,400.511 1171 0.588 4.564
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<X 2> Independence and Homogeneity Tests at Gyuam Watershed Using RCP 8.5 Scenario

) Wald-Wolfowitz's Test Mann-Whitney's Test
Ouration S’f Observed for Independence for Homogeneity
da u (I Test Z Zyyo Test

1981-2013 0.275 O -0.79 O
1981-2020 -0.444 O -0.28 O
1981-2030 -0.696 O -0.58 O
1981-2040 -0.855 O -1.05 O
1981-2050 -0.372 O -1.66 O
1981-2060 -0.179 1.9 O -1.25 1.9 O
1981-2070 -0.037 O -1.87 O
1981-2080 0.002 O -1.62 O
1981-2090 0.474 O -1.72 O
1981-2100 1.382 O -1.89 @)

u - W-W test statistic
Z @ M-W test statistic
Uq/ar Lo - Standardized normal deviate corresponding to a probability of exceedance /2

O : Accept at a 5% level of significance

<X 3> Grubbs and Beck Test for Detection of Outliers at Gyuam Watershed Using RCP 8.5 Scenario

Duration of Observed Grubbs and Beck test —_
Data Ky Xz Xy e
1981-2013 2.603 667.8 9,894.9 O
1981-2020 2.661 655.4 10,440.9 O
1981-2030 2.744 614.6 10,471.9 O
1981-2040 2.817 543.9 10,885.8 O
1981-2050 2.087 536.8 10,183.0 O
1981-2060 2.926 453.6 10,821.3 O
1981-2070 2.969 431 .1 10,821.0 O
1981-2080 3.006 415.9 10,812.9 O
1981-2090 3.046 318.0 12,495.4 O
1981-2100 3.075 287.2 13,829.0 @)

Ky © GB statistic tabulated for various sample size and 10% significance level
Xy ¢ Critical quantity of high outliers
X, : Critical quantity of low outliers

O @ Accept at a level of 109 significance level
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<X 4> Kolmogorov-Smirnov Test for 6 Probability Distributions Using L-moment Method Considering the
RCP 8.5 Scenario at Gyuam Watershed

Duration of D, D
Observed Data | GUM [ Test| GEV |Test| GLO |Test| GPA |Test| GNO |Test| PT3 [Test| ”
1981-2013 ] 0.0592 | O ]0.0608] O |0.0788| O | 0.0648 | O ]0.0597 ] O |0.0556 | O | 0.2367
1981-2020 | 0.0536 | O | 0.0546 | O | 0.0722| O [0.05% | O 005 | O |0.0493| O | 0.2206
1981-2030 | 0.0523 | O | 00453 | O [0.05755| O |0.06% | O | 00460 | O |0.0446 | O | 0.1984
1981-2040 | 0.0356 | O [ 00388 | O [0.0563] O | 00636 | O [0.0378| O |0.0360| O | 0.1801
1981-2050 | 0.0694 | O | 0.0626 | O | 0.0775| O | 00618 | O | 00801 | O |0.0549 | O | 0.1674
1981-2060 | 0.0835 | O | 0.0747 | O | 0.0871| O | 00763 | O |0.0728| O |0.0687 | O | 0.1550
1981-2070 | 0.0853 | O | 0.0711| O [0.0841 | O [0.0642 | O 00892 | O | 0.0855| O | 0.1458
1981-2080 | 0.0780 | O [ 00647 | O [0.0774] O |00548 | O [0.0624 | O [0.0591 | O | 0.1381
1981-2090 | 0.0588 | O | 0.0502 | O | 0.0610| O 00580 | O |0.0497 | O | 0.0483| O | 0.1303
1981-2100 | 0.0674 | O [0.0494 | O [0.0589 | O [0.0629 | O [0.0489| O [0.0478| O | 0.1247

O : Significance level can be acknowledged
x 1 Significance level can’t be acknowledged
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<X 5> Parameters Calculated by PT3 Distribution Using L-moment Method Considering the RCP 8.5 at
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Duration of Parameter
Observed Data S a B
1981-2013 —482.7412 592.8914 5.6960
1981-2020 -516.3131 612.2413 5.6649
1981-2030 -726.8786 535.1303 6.7012
1981-2040 -257.2570 654.7929 4.6198
1981-2050 315.9273 789.4081 2.9512
1981-2060 270.5576 793.1274 2.8572
1981-2070 354.8877 846.7509 2.5096
1981-2080 337.0785 829.1870 2.5308
1981-2090 86.6438 760.5764 2.9640
1981-2100 198.1053 916.7891 2.3808
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<X 6> Probable Annual Maximum Daily Streamflow at Gyuam Watershed Using RCP 8.5 Scenario

of olai

(Unit = m/s)
Duration of Return Period
Observed Data 2 5 10 20 50 100 200
1981-2013 2,699 3,992 4,787 5,507 6,390 7,021 7,629
1981-2020 2,750 4,082 4,901 5,644 6,553 7,204 7,831
1981-2030 2,682 3,943 4,709 5,399 6,240 6,838 7414
1981-2040 2,553 3,845 4,653 5,392 6,303 6,958 7,592
1981-2050 2,388 3,645 4,464 5,228 6,187 6,836 7,569
1981-2060 2,279 3,522 4,334 5,094 6,048 6,745 7,425
1981-2070 2,205 3,451 4,277 5,054 6,037 6,756 7,461
1981-2080 2,167 3,392 4,203 4,966 5,931 6,637 7,328
1981-2090 2,093 3,307 4,097 4,834 5,759 6,434 7,092
1981-2100 2,084 3,399 4,275 5,103 6,151 6,920 7,674
RCP 85 AU 25 A43 200 W% AAUF3e F4hole] S99, g9, 35, 79 2
@) z
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<@ 3> Variation Rate of Probable Annual Maximum Daily Streamflow at Yongdam Watershed Using RCP
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gl 4> Variation Rate of Probable Annual Maximum Daily Streamflow at Daecheong Watershed Using

5> Variation Rate of Probable Annual Maximum Daily Streamflow at Gongju Watershed Using RCP

8.5 Scenario
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RCP 8.5 Scenario
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