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Abstract: When an annual maximum flow series is displayed in a probability plot for the analysis of flood
frequency, the data often exhibit two or more distinct segments. For estimating floods of large return periods,
it is probably extrapolated by the trend of large and medium-sized flood values. The principle of higher
probability weighted moments (HPWMS) was employed to estimate parameters of generalized extreme value
(GEV) distribution. The results show that the higher the order are, the better fitting of the GEV distribution to
annual maximum flows in larger segments. The Monte Carlo simulations also show that moderate order of
HPWMS may reduce the estimation errors rather than higher order, and conversely, over-higher orders may
increase the estimation errors.
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Table 1. Coefficients ay, a; and a, for Equation (16) and the abso-
lute error based on different higher probability weighted moments

&1 TREMERNERTA(16)FHRB 2, aHa, MRNERLE

SHERELITR
i PR T B a a ay  HxHEmWZE
r=0,1,2 0.0000  7.8514  2.9388  0.0001
r=1,2,3 0.0000  11.9038  2.7765  0.0001
r=2,3,4 0.0000 159285  2.7266  0.0001
r=3,4,5 0.0000  19.9431  2.7045  0.0001
r=4,5,6 0.0000 239527  2.6927  0.0001
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Table 2. The estimated GEV distribution parameters of the Shenmu station based on higher probability weighted moments

&2 ETESWMEEREENMANLE GEV FH SR ERGEIR

5% r=0,1,2 r=1,2,3 r=2,3,4 r=3,4,5 r=4,5,6
4 1792.725 1610.607 1249.462 819.2212 409.8953
EU N o 1995.406 2725.943 3502.811 4241.023 4863.034
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Figure 1. Fitting of the GEV distribution of different higher PWMs to annual maximum flows in the Shenmu station
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Table 3. Bias, SE and RMSE in x(F = 0.98) estimates from fitting the GEV distribution with Wakeby samples
2 3. #TF Wakeby SRR NRBESFEE x(F = 0.98)FMEiHENRE . FREREMBSIRIZELIT

FEA AT WA-1 WA-2 WA-3 WA-4 WA-5
Bias 0.9635 0.9513 1.0389 0.9443 1.0539
r=0,1,2 SE 0.2806 0.2306 0.2440 0.1710 0.1922
RMSE 1.0035 0.9788 1.0672 0.9596 1.0713
Bias 0.9693 0.9743 1.0060 0.9849 1.0170
r=1,2,3 SE 0.2762 0.2306 0.2435 0.1674 0.1890
RMSE 1.0079 1.0012 1.0351 0.9990 1.0344
Bias 0.9585 0.9770 0.9966 0.9886 1.0032
r=2,3,4 SE 0.2687 0.2248 0.2490 0.1688 0.1896
RMSE 0.9954 1.0025 1.0273 1.0029 1.0209
Bias 0.9562 0.9731 0.9884 0.9820 1.0002
r=3,4,5 SE 0.2728 0.2261 0.2456 0.1655 0.1887
RMSE 0.9944 0.9990 1.0185 0.9959 1.0178
Bias 0.9531 0.9694 0.9844 0.9766 0.9965
r=4,5,6 SE 0.2715 0.2199 0.2404 0.1643 0.1899
RMSE 0.9910 0.9941 1.0134 0.9904 1.0145
Table 4. Bias, SE and RMSE in x(F = 0.99) estimates from fitting the GEV distribution with Wakeby samples
& 4. ET Wakeby FHHERS IRESHE x(F = 0.99)FMEHENRE, REREMBYSRIREST
FEAR I A1 WA-1 WA-2 WA-3 WA-4 WA-5
Bias 0.9715 0.9281 1.0739 0.9229 1.0897
r=0,1,2 SE 0.3613 0.2824 0.3067 0.2115 0.2397
RMSE 1.0365 0.9701 1.1169 0.9468 1.1157
Bias 0.9917 0.9763 1.0184 0.9960 1.0281
r=1,2,3 SE 0.3606 0.2973 0.3065 0.2192 0.2339
RMSE 1.0552 1.0205 1.0636 1.0199 1.0544
Bias 0.9749 0.9868 1.0039 1.0061 1.0065
r=2,3,4 SE 0.3518 0.2959 0.3155 0.2229 0.2345
RMSE 1.0364 1.0302 1.0524 1.0305 1.0335
Bias 0.9679 0.9836 0.9923 0.9961 1.0026
r=3,4,5 SE 0.3545 0.2948 0.3119 0.2184 0.2371
RMSE 1.0307 1.0269 1.0402 1.0197 1.0303
Bias 0.9592 0.9780 0.9871 0.9868 0.9988
r=4,5,6 SE 0.3465 0.2858 0.3050 0.2154 0.2392
RMSE 1.0198 1.0189 1.0332 1.0100 1.0270
5 R R RO X A A [R] v B MR A B AR K 4 FioR.

=

fliTh GEV 2341 Z 4 0] 73 R B s i gk A7 23 it 18
FIH Wakeby 7341 (5 ZH)BEAL, B3 N=10,000 HF
B, BHHFIKSE n=30"1 F AL SR 16 51
THEAFR SR RERET GEV S HdE, JFr
B E x(F = 0.98) A1 x(F = 0.99) )i 2 (Bias)
PRt iR Z2(SE) R4 7 AR 1% Z2(RMSE), &5 R4tk 3
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