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INTRODUCTION

The estimation of the sea levels corresponding to a high return period is crucial for coastal planning. High tide levels can be seen as the combination of the predicted astronomical high tide and the skew surge (i.e. the difference between the predicted astronomical high tide and the observed maximum sea level during a tidal cycle). This
presentation is a contribution to the integration of historical information (i.e. events observed before the beginning of systematic tide gauge recordings) to better estimate extreme sea levels. It is largely recommended by the literature to separately model astronomical high tides and skew surges. Historic records consist of record sea level
values. Their corresponding skew surges may be estimated but the exhaustiveness of historic skew surge series, which is an essential criterion for an unbiased statistical inference!, cannot be guaranteed. Indeed, extreme skew surges can easily remain unnoticed if they occur with low or moderate high tides and do not generate extreme
sea levels?. This study proposes to combine, in a single Bayesian inference procedure, information of two different nature: measured systematic skew surges and observed historic extreme sea levels to estimate the statistical distribution of skew surges. The proposed approach is compared to two previously published methods aiming at

valuating historical reconstructed skew surges3*4.

PROPOSED MODEL
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maximum sea levels (after a convolution with the empirical series of observed high tides), with the same characteristics than the observed systematic and historical

. , , . L uncertainties especially of the 100-year quantile Q¢ and the
series are then generated through Monte Carlo simulations, to test the proposed statistical estimation method.

shape parameter ¢ of the skew surge distribution.

The estimated 100-year quantiles and model parameters corresponding to the ML (Q¥k, AML, GML EML) obtained for the 1000 random samples are compared to their CONCLUSION

real values (Q1¢9, 4, 7, &): see Fig.1.
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» The proposed approach combines, in a single Bayesian inference, skew surges for the recent period and record sea levels for the historical period.
» |t has been successfully tested and applied to four different sites located on the French Channel and Atlantic coast (La Rochelle illustrated here). Unlike some other
previously published methods, it provides unbiased quantile estimates and accurate credibility intervals.

In the Bayesian framework, the result is the posterior density of parameters conditionally to the data which allow to compute credibility intervals for the estimated > For more details. an article will come soon

quantiles. The reliability of the posterior credibility intervals is evaluated with a diagnosis method named the rank histogram- (Fig. 2). It consists in estimating the non
exceedance probability of the real quantile P(Qloo < Q1oo)r according to the computed credibility intervals for each random sample. P(@loo < Q1oo) should be References
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