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Abstract

One of the difficulties of hydrological frequency analysis is how to manage nonstationarity of rainfall
which is caused by climate change accompanied global warming. To manage nonstationarity of rainfall,
using Bayesian statistics is effective. In this research, Bayesian update of extreme value distribution
fitted with past observed data was conducted by using a large ensemble data base, d4PDF. d4PDF is
constructed of an enormous amount of calculated values of climate models which simulated several
thousand years for past climate and future climate. By using the information of d4PDF, we can estimate
extremes which could occur in future time when global warming could proceed to some extent. Also,
using the theory of probability limit method test to Bayesian updated extreme value distributions, both
confidence intervals and prediction intervals in future climate can be constructed. Update of confidence
interval and prediction interval based on Bayesian method can evaluate future change of design level
rainfall and occurrence risk of catastrophic rainfalls in future climate and contribute construction of flood
control management corresponding to climate change.
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Fig-1 Probability representing function of Gumbel distribution fitted with a sample of -
log10(2 amin) Where, N is 50000.) >¢In this research, to preserve the stability of probability

distribution fitted with a sample of - logl0(2 i), the number of trials is set as 50000.
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Fig-2 The construction process of 95% confidence interval of Gumbel distribution fitted

with observed data using probability |imit method test

X x is the realized values of probability variable X which expressed observed data.
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Fig-3 Observed annual maximum daily rainfall data for 54 years at Yattajima observatory, Gumbel
distribution fitted with these observed data and Gumbel distributions fitted with statistical
ensemble data. Where, n in Fig-3 means total number of observed data.
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confidence interval based on probability [imit method test
In Fig=5, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% and 99% confidence intervals are shown.
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Fig-6 Sample series of parameters of posterior distribution of Gumbel distribution fitted
with targeted data generated by metropolis method.
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Fig-7 Construction process of 95% confidence interval based on probability |imit method in

future climate

Where, “y” is the probability variable which expresses future extremes
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Fig-8 Update of confidence interval using Bayesian method which assimilates ensemble climate
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Fig-11 The Relation between 95% confidence interval based on probability |imit method test
in past climate and interval of 100-year annual maximum daily precipitation generated by
resampling method
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Fig-13 Gumbel distribution fitted with analytical data, probability limit values of this
Gumbel distribution with two-side probability 5% and 500 sets of empirical distribution
constructed of resampling samples for past experiments.
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Fig-16 Relation between an adopted region of probability limit method test with two-side
probability 5% for predicted distribution of Gumbel distribution fitted with analytical data
and a frequency distribution of 44t order statistics constructed of 5000 sets of resampling
samples from future experiments
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Fig-17 Update of prediction interval using Bayesian method which assimilates ensemble climate
projection database
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