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This paper reports on the development of a parameterization for subgrid-scale mo-
mentum transfer in the planetary boundary layer that allows a better reproduction of
windgusts during windstorms. Wind extremes impact heavily upon the natural envi-
ronment and on human infrastructures so it is important that numerical model devel-
oped for weather prediction as well as these for climate simulations reproduce well
strong winds at the surface. Work is underway to implement and validate and alter-
nate momentum transfer scheme for the surface boundary layer in numerical models
following the “transilience turbulence theory” or “T-theory” based on the ideas of
Stull (1984) developed initially for pollutant dispersion, boundary layer and cloud en-
trainment studies. The framework for turbulent transport is developed that allows the
eddy-like mixing of fluid element across a range of layers unlike the classical K-theory
allowing only adjacent layer exchanges of momentum, heat and moisture. The practi-
cal implications is that the turbulence mixing can occur between grid points separated
in the vertical rather than between only neighbouring grid points as modelled in the
K-theory. This study is part of a continuing development of parameterisation schemes
for wind gust initiated by Brasseur (2001) using simulated GCM/RCM outputs and
by Goyette et al. (2003) who implemented a similar scheme in a RCM to diagnose
gusts on the basis of surface characteristics, TKE and other flow fields in the PBL.
However, the numerical scheme was not coupled to the circulation in the PBL. This
study is thus an attempt to integrate the gusty nature of the winds to the PBL in the
numerical simulation of windstorms and validate it to the December 1999 Lothar and



the February 1990 Vivian storms.
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