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As it strongly impacts the design of offshore structures, the accurate control of experimental wave fields is of great i
significant majority of sea keeping tests are based on the stochastic approach. Long duration runs of irregular design sea
or experimental wavetanks. The run duration is carefully chosen to observe the emergence of extreme events. The quality
assessed thanks to i) the wave energy spectrum and ii) the crest height distribution. The accurate reproduction of those tv
complex phenomena such as wave breaking or Benjamin Feir (modulational) instabilities strongly impact the wave field. Th
crest height distributions significantly evolve along the tank depending i) the wave steepness, ii) the spectral width, iii) the
directional sea states) [1, 2, 3].

The vast majority of the work in this area has focused on reproducing realistic wave energy spectra at the location o
statistics. The present study intends to question such a characterization of a sea state. We address the problem within th
waves generated in an experimental wave tank. In this respect, using the Ecole Centrale de Nantes (ECN) towing tank (14C
generated at several locations of a long domain. The shape of the spectrum is accurately controlled thanks to a procedure
[4]. For such nonlinear wave conditions the statistics along the wave propagation in the tank are known to be enhanced
configurations characterized by strictly identical wave spectra lead to the emergence of strongly different crest distr
convincing evidence that the characterization of the wave field using the sole energy spectrum is insufficient. Particular a
the wave field in order to control the wave statistics.
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