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Fig. 1 Probability Plot on the Gumbel probability paper  

(annual maximum 2-day precipitation in the Ane River basin, N-108) 



Fig. 2 Plotting on a probability paper with normal-scale Y-Axis 

(Note: The lower panel is an enlarged view for the non-exceedance probability Fi>0.9.). 
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Frequency Analysis of Larger Samples of Hydrologic Extreme-Value Data --- How to estimate the 

T-year quantile for samples with a size of more than the return period T 

Kaoru TAKARA 

Synopsis 

     This paper describes how to estimate the T-year events (quantiles) for hydraulic systems design and

planning in river basins. Traditional frequency analysis methods, which have been providing T-year

quantile estimates, include the graphical analysis with probability papers for smaller samples and the

parametric approach with a number of probability distribution functions (PDFs) especially for extreme

hydrologic variables for larger samples. Recently many hydrological observatories are getting longer

historical data and the length of record there is exceeding the return period T. This paper recommends the

usage of non-parametric approach for such larger samples, because this approach avoids the difficulty of

selecting the best PDF and parameter estimation method from many candidates. The bootstrap method,

which is one of the resampling methods, is used for bias correction and quantification of quantile

estimation errors. A basic idea and its application results are illustrated here to indicate a direction of

hydrologic frequency analysis in the future where more observatories will have longer datasets 
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