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Abstract: The threshold selections, excess value sample fitness test of peaks over threshold model of the
flood series were deeply approached to provide a better frequency analysis method for flood designing in
this paper. As a flood POT model example with the daily discharges measured at Dabai hydrologic station
located in Caojiang River basin of Guangdong Province. The threshold selections were used by empirical

mean excess function chart, and the Poisson distribution and the fitness indicators of excess values of
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peaks above different high level were tested. And then, a contrastive analysis was made among the flood

models of optimal GPDandPearson Type III distribution. The main findings were as follows: 1) The Cao-

jiang River flood extreme value distributions were heavy tail type; 2) The empirical mean excess function

chart can be used as an important selection reference of Dabai flood threshold, but the optimal threshold

determination should be investigated with multi-index ; 3) The good-fitness test indicated that the GPD

model was better than Pearson Type IIl; 4) The parameter estimate methods have higher impact on the

calculation results of flood return levels.
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Fig. 1 Definite mean excess function chart
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Table 1 The selected threshold values, estimated parameters and goodness-fit test of GPD models
A ] Rl e % Hy POT A e M
(m?-s-1) ¢ 5 P,p  RMSE PPCC I 5 Pyp  RMSE  PPCC
1 74 0 184 3.91 -0.179 76.65 0.794 0.037 0.995 -0.211 75.93 0.799 0.045 0.993
2 84 0 162 3.45 -0.176 78.66 0.738 0.124 0.995 -0.211 77.86 0.744 0.131 0.993
3 94 0 134 2.85 -0.050 99.16 0.739 0.043 0.993 -0.123 94.12 0.717 0.055 0.995
4 104 0 125 2. 66 -0.114 89.95 0.799 0.028 0.994 -0.169 87.23 0.797 0.029 0.99%4
5 114 0 111 2.36 -0.108 92.25 0.797 0.025 0.994 -0.169 89.22 0.788 0.026 0.993
6 124 0 101 2.15 -0.136 89.10 0.784 0.008 0.994 -0.195 86.70 0.784 0.004 0.992
7 134 1 93 1.98 -0.184 83.04 0.739 0.027 0.992 -0.244 81.23 0.752 0.037 0.988
10d 8 144 1 81 1.72 -0.154 89.57 0.723 0.110 0.992 -0.219 87.39 0.721 0.118  0.989
9 154 1 68 1.45 -0.024 112.54 0.794 0.039 0.989 -0.127 105.36 0.772 0.024  0.991
10 164 0 60 1.28 0.064 127.71 0.723 0.050 0.980 -0.090 114.28 0.687 0.075  0.990
11 174 1 57 1.21 -0.007 115.09 0.770 0.029 0.986 -0.135 105.72 0.743 0.045 0.990
12 184 1 52 1. 11 -0.003 116.11 0.752 0.022 0.984 -0.141 105.85 0.723 0.039  0.989
13 194 1 47 1. 00 0.033 122.10 0.661 0.063 0.980 -0.133 108.85 0.610 0.083  0.988
14 204 1 45 0.96 -0.057 106.69 0.704 0.064 0.986 -0.194 98.00 0.675 0.071 0. 987
15 214 1 44 0.94 -0.193 85.19 0.803 0.020 0.987 -0.313 80.60 0.798 0.029 0.980
1 74 1 195 4.15 -0.206 71.16 0.789 0.035 0.994 -0.240 70.53 0.799 0.044  0.991
2 84 0 170 3.62 -0.202 73.58 0.721 0.131  0.994 -0.238 72.91 0.732  0.141 0.991
3 94 0 139 2.96 -0.074 94.17 0.758 0.042 0.994 -0.139 90.08 0.741 0.050 0.995
4 104 0 129 2.74 -0.137 85.62 0.817 0.018 0.995 -0.187 83.49 0.814 0.016 0.994
5 114 0 113 2.40 -0.114 90.65 0.802 0.024 0.994 -0.173 87.74 0.799 0.025 0.993
6 124 0 102 2.17 -0.130 89.38 0.777 0.022 0.994 -0.190 86.75 0.774 0.019 0.992
7 134 1 94 2.00 -0.182 82.68 0.759 0.022 0.992 -0.243 80.85 0.763 0.031  0.988
8d 8 144 1 82 1.74 -0.157 88.58 0.737 0.101 0.992 -0.221 86.40 0.739 0.108 0.989
9 154 1 69 1.47 -0.035 110.04 0.801 0.032 0.989 -0.134 103.34 0.782 0.019 0.991
10 164 0 61 1.30 0.043 123.35 0.721 0.048 0.982 -0.101 111.36 0.690 0.071  0.990
11 174 1 58 1.23 -0.035 110.08 0.778 0.020 0.987 -0.151 102.19 0.752 0.031 0. 990
12 184 1 52 1. 11 -0.003 116.11 0.752 0.022 0.984 -0.141 105.85 0.723 0.039  0.989
13 194 1 47 1. 00 0.033 122.10 0.661 0.063 0.980 -0.133 108.85 0.610 0.083  0.988
14 204 1 45 0.96 -0.057 106.69 0.704 0.064 0.986 -0.194 98.00 0.675 0.071 0. 987
15 214 1 44 0.94 -0.193 85.19 0.803 0.020 0.987 -0.313 80.60 0.798 0.029 0.980
1 74 0 203 4.32 -0.205 69.98 0.793 0.028 0.994 -0.238 69.32 0.798 0.036 0.992
2 84 0 175 3.72 -0.189 74.14 0.766 0.074 0.995 -0.225 73.31 0.774  0.081 0.993
3 94 0 144 3.06 -0.073 92.60 0.755 0.040 0.993 -0.140 88.35 0.733 0.051 0.995
4 104 0 133 2.83 -0.130 85.06 0.811 0.020 0.995 -0.183 82.60 0.801 0.021 0.994
5 114 0 117 2.49 -0.116 88.68 0.786 0.031 0.994 -0.177 85.60 0.775 0.033 0.9%
6 124 0 106 2.26 -0.144 85.76 0.753 0.029 0.994 -0.203 83.27 0.760 0.026 0.992
7 134 0 98 2.09 -0.210 77.32 0.740 0.032 0.991 -0.273 75.55 0.747 0.043  0.986
6d 8 144 1 84 1.79 -0.168 8595 0.742 0.092 0.992 -0.232 83.88 0.750 0.100 0.989
9 154 1 70 1.49 -0.038 108.68 0.801 0.025 0.989 -0.137 102.04 0.788 0.012  0.992
10 164 0 62 1.32 0.032 120.64 0.734 0.051 0.983 -0.108 109.26 0.704 0.072  0.991
11 174 0 59 1.26 -0.050 106.85 0.785 0.024 0.988 -0.161 99.66 0.773 0.033 0.990
12 184 0 53 1.13 -0.029 111.13 0.777 0.023 0.986 -0.157 102.32 0.747 0.036 0.989
13 194 1 48 1.02 -0.008 114.88 0.724 0.053 0.983 -0.155 104.21 0.681 0.067  0.989
14 204 1 45 0.96 -0.057 106.69 0.704 0.064 0.986 -0.194 98.00 0.675 0.071 0.987
15 214 1 44 0.94 -0.193 85.19 0.803 0.020 0.987 -0.313 80.60 0.798 0.029 0.980
1 74 0 218 4.64 -0.219 66.08 0.768 0.034 0.994 -0.252 65.44 0.779 0.042 0.991
2 84 0 185 3.94 -0.190 71.99 0.758 0.072 0.995 -0.226 71.09 0.760 0.078  0.993
3 94 0 152 3.23 -0.077 89.59 0.735 0.041 0.993 -0.145 85.27 0.706 0.053  0.995
4 104 0 140 2.98 -0.135 82.14 0.799 0.024 0.995 -0.189 79.60 0.795 0.026 0.9%
5 114 0 122 2. 60 -0.114 86.92 0.755 0.038 0.994 -0.178 83.48 0.738 0.043 0.99%4
6 124 0 111 2.36 -0.154 82.29 0.730 0.036 0.994 -0.214 79.77 0.728 0.034  0.992
7 134 0 103 2.19 -0.233 72.35 0.733 0.025 0.991 -0.301 70.48 0.753 0.035 0.984
4d 8 144 1 88 1.87 -0.202 79.45 0.715 0.088 0.991 -0.268 77.54 0.716 0.098 0.987
9 154 1 72 1.53 -0.061 103.76 0.813 0.018 0.990 -0.153 98.09 0.802 0.009 0.992
10 164 1 64 1.36 -0.011 112.44 0.791 0.036 0.986 -0.132 103.62 0.752 0.051  0.991
11 174 1 60 1.28 -0.067 103.48 0.795 0.026 0.989 -0.173 97.01 0.779  0.033  0.990
12 184 1 54 1.15 -0.057 106.09 0.788 0.016 0.988 -0.174 98.67 0.772 0.025 0.989
13 194 1 48 1.02 -0.008 114.88 0.724 0.053 0.983 -0.155 104.21 0.681 0.067  0.989
14 204 1 45 0.96 -0.057 106.69 0.704 0.064 0.986 -0.194 98.00 0.675 0.071 0.987
15 214 1 44 0.94 -0.193 85.19 0.803 0.020 0.987 -0.313 80.60 0.798 0.029 0.980
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Table 2 Comparison of parameters and indicators of goodness-fit test
among the optimal GPD, GEV and Pearson Type Il models
el { o i RMSE PPCC
PWM-GPD -0.137 85.62 104 0.018 0. 995
PWM-GEV 0.134 100 197 0. 061 0. 991
L-M-P-III 1. 645 0. 008 74 0. 068 0.991
MLE-GPD -0.187 83.49 104 0.016 0. 994
MLE-GEV 0. 163 97 197 0. 067 0.992
OME-P-III 1.977 0. 009 58 0. 062 0.991
£3 SRR A TR T(f
Table 3 Return levels of flood discharge of three probability distributions m’/s
GPD GEV P-III
T/a
PWM ML PWM ML L-M MOM
200 961 1110 971 1010 875 852
100 827 934 836 860 785 767
50 705 778 712 724 693 681
20 561 602 563 567 570 564
10 463 487 461 460 474 473
5 374 386 364 361 375 377
2 268 271 235 234 232 236
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Fig. 2 POT flood frequency curvesforDabaistation
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