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STATEMENT OF PROBLEM STUDIED

The main objectives are to provide improved understanding of the influence of
intermittency and downward bursting of turbulence on the flux-
gradient relationship, improve our conceptual view of the vertical structure of the
boundary layer and turbulence generated by overlying shear
not directly related to surface-based processes, identify the relative roles of
advection of turbulence patches and local generation of turbulence
and how these processes influence the local flux-gradient relationship, evaluate
the turbulence kinetic energy budget and cospectral similarity
theories and construct a substantially improved model of the nocturnal boundary
layer, which includes both the surface-based boundary layer
and z-less development of turbulence.

SUMMARY OF MOST IMPORTANT RESULTS

Our research over the past 2.5 years has substantially altered the way that we
think about the stable nocturnal boundary layer and is also having
a significant impact on the boundary-layer community. These results are based
primarily on analysis of data from CASES99 and FLOSS.
CASES99 has led to modification of almost every aspect of our conceptual and
modeling framework for the stable boundary layer. Our most
important conclusions are:

1. A z-less form of the mixing length, that approaches surface layer similarity
theory at the surface and approaches boundary-layer similarity
theory for weakly stratified conditions, performed significantly better than five
other existing formulations, particularly after accounting for
self-correlation. However, improvement to the overall boundary-layer
performance in a regional model was not achieved because of previous
tunning.

2. Radiative flux divergence was important for the initial formation of the surface
inversion layer in CASES99 but was otherwise unimportant.

3. The success of Monin-Obukhov similarity theory with moderate and strong
stability is mainly attributed to self-correlation.

4. The use of existing methods for computing fluxes with very weak turbulence in
stable conditions is completely inadequate due to
inadvertent inclusion of mesoscale motions and large random fluxes errors. The
resulting erratic fluxes are generally discarded, removing the
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