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Summary  The main objective of this thesis work is to examine the impact of sea 
surface waves – and particularly the effect of roughness length – on the 
Marine Atmospheric Boundary Layer (MABL) and in the wave field. A 
coupled atmospheric (RAMS/ICLAMS) – wave (WAM/ECMWF(wave) ) 
modeling system has been used. A new parameterization of roughness 
length that takes into account the nature of waves (wind-waves and 
swell) has implemented and tested. It follows the experimental 
expressions of the Charnock parameter for swell and wind waves that 
have been derived by Carlsson et al. (2009), and takes into account the 
energy spectrum computed by the WAM model. In order to assess the 
impact of the new parameterization in the wave and in the wind field, 
two case studies have been carried out: the first with one-way coupling 
(in the North Atlantic area) of the atmospheric with the wave model and 
the second one with two-way coupling (in the North Sea area). Both 
formulas for roughness (Janssen and new parameterization) have been 
used. The results showed that the new parameterization gives in 
principle lower roughness length, higher energy field and higher 
significant wave height. The wind field within the MABL is not affected 
significantly for both parameterizations 
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