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Momentum, heat and mass are exchanged between ocean and atmosphere at a variety
of space and time scales. The precise knowledge of these fluxes is necessary for the
understanding of the interaction processes in the coupled ocean - atmosphere system.
All vertical fluxes must pass the molecular sublayer at the interface (so-called skin),
which is of particular importance for substances with small diffusion coefficients such
like carbon dioxide and oxygene. A revision of concepts of similarity and boundary
layer theory forms the base for construction of new parameterisations of the molecular
and transport processes at a meter / hour scale for a smooth sea surface (calm winds).
In this approach, the turbulent kinetic energy and related dissipation rate are the central
guantities, which are treated consistently with the related momentum, heat and mass
balances. The presented profiles respectively bulk formulae extend from a reference
level in the air down to another reference level in the sea. This way, the surface quan-
tities are returned independently and allow a clear interpretation of remotely sensed
surface properties and a correct handling of stratification in both spheres. Cases are
included when the major transfer resistance is located in either air or sea respectively
skin or bulk. Another achievement is the transfer velocity for trace gases, which de-
pends on stratification. As a consequence, the climate-relevant carbon and heat fluxes
can be described more precise.



