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Abstract: Taking the daily average discharge of Lishi (2) station in the Wujiang river basin for an example,
two flood frequency analysis models, respectively based on peaks-over-threshold (POT) and annual maxi-
mum series (AMS), are compared. POT model has better flexibility describing floods and the flood generat-
ing process than AMS model; thus is suitable for flood frequency analysis under changing environment.
Threshold selection approaches are applied to choose the threshold value, which is tested by the relationship
of estimated results of parameters of the POT model and designed floods with changing thresholds afterwards.
The POT samples are fitted by the generalized Pareto (GP) distribution with a Poisson model for arrival.
Compare POT model based on the GP distribution and AMS model based on the P-III distribution and dis-
cuss whether the frequent occurrence of large return period flood is influenced by undue frequency analysis
method(the large return period flood-prone by the undue influenced of the frequency analysis). The results
show that, threshold selected by combined approaches is able to ensure the sample independence and stability
of the POT model. When estimating the designed flood peak of large return period, result estimated by the
AMS model based on P-III distribution is smaller than the POT model based on GP distribution, the 100-year
flood is estimated that the results of differences greater than 6%, visible AMS model underestimate of the
phenomenon of large return period designed flood peak, which is one of the reasons of the frequent occur-
rence of large return period floods in recent years.
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Figure 1. Threshold selection of Lishi station: (a) M ean exceedance

(b)

above threshold and mean annual ocurrence of over-threshold events; (b)

Dispersion index
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Figure 2. Relationship of parameters of GP distribution and designed floods with mean annual ocurrence of over-threshold events: (a)
Change of parameter k; (b) Change of parameter «; (b) Change of designed floods
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Figure 3. POT and AM Sfreguency curves: (a) POT model; (b) AMS model
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Table 1. Tests of goodness of fit for POT and AM S models
1 POT #&If1 AMS A SHERE

FEA K-S PPCC OLS
POT 0.0744 0.9691 7205982
AMS 0.1090 0.9479 9607297
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Table 2. Comparison of designed floods estimated by POT and AM'S models
2 2. POT 1 AM S #REIG b it i+ 45 R 7t e

LS Xpor(m’/s) Xams(m/s) %S HHLY Xpor(m’/s) Xams(m/s) S
5 3185 3039 4.8% 100 6155 5801 6.1%
10 3828 3729 2.7% 200 6918 6390 8.3%
20 4497 4379 2.7% 500 7974 7155 11.5%
30 4900 4746 3.2% 1000 8810 7724 14.1%
50 5422 5200 43% 2000 9680 8287 16.8%
70 5774 5493 5.1% 5000 10,885 9024 20.6%
90 6042 5711 5.8% 10,000 11,839 9576 23.6%

Table 3. Return periods of the largest three floods from 1956 to
2009

= 3. 1956~2009 B =IHIm AHK R ETHA(E

4 PR EmYs)  EIW AMS(E)  EIUY POT(E)

2006 7860 1182 454
1994 5000 40 33
2008 4860 34 29
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