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A Bayesian Inference Approach to Quantifying Parameter Uncertainty in Storm—Flood
Frequency Curves
Xibai Lang
Guangdong Provincial Bureau of Hydrology,Zhanjiang Hydrological Branch

[Abstract] This study applies a Bayesian MCMC approach to conduct frequency analysis of annual maximum
24—hour rainfall and flood extremes recorded at three stations on the Leizhou Peninsula. The Pearson type III
(P—III) and generalized extreme value (GEV) distributions were adopted to model the data, with parameters and
design values for different return periods estimated through prior specification and posterior sampling. The
results indicate that the GEV model outperforms the P—III in characterizing extreme tail behavior, exhibiting
smaller posterior uncertainty. While the skewness parameter of the P—III distribution is sensitive to extreme
values, the overall model remains robust. The confidence intervals derived from the Bayesian framework
encompass those obtained from conventional frequency methods, providing a quantitative basis for uncertainty
assessment in rainstorm and flood risk analysis, as well as flood control design in tropical monsoon regions.
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