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Abstract
Phase-averaged quantities such as radiation stress, energy flux, and mass flux are essential
parameters in the study of surface water waves and in the modeling of ocean circulation. This
research project aims at developing a novel set of formulas for estimating these dynamic wave
parameters. The study was accomplished via two parts: the theoretical desk study and the field data
collection. The latter task involved launching an in-situ measurement platform and assimilation of
other available wave data. The theoretical development was achieved based on asymptotic analysis
on linear wave theory with aids of parameterized wave spectra. The new formulas obtained are in
closed forms and ready for analytical application while considering the contribution from the entire
random wave field. Verification against synthetic wave data reveals that the formulas are best suitable
in transitional to deep water condition. Sensitivities of the formulas were analyzed via an aid of
reliable field wave spectra and no concern for their application was found in any regular sea states.
The new analytical formulas were also validated against nine collections of field wave spectra. The
final validation confirms that, in terms of both accuracy and precision, the formulas could offer about
5-10 % improvement over the traditional representative wave approach which allows an estimation

based solely on some nominal waves.
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