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Abstract

In order to improve the forecast of dense radiative fog (which is a phenomenon of primary
importance for road transport), a method has been developed using a one-dimensional numerical
model of the nocturnal boundary layer (called COBEL). This model involves a treatment of soil-
atmosphere exchanges (thermal exchanges and dew deposition), an implicit parameterization for
microphysics processes (condensation, sedimentation and interaction of fog with thermal
radiation) and a detailed parameterization of turbulence (for stable and unstable layers). The
meso-scale forcing (horizontal advection terms and geostrophic wind) is provided by the 3D
operational forecast model "PERIDOT" developed by Météo France (35 km horizontal
resolution and 15 vertical levels). Various sensitivity tests show the difficulty to obtain accurate
forecast in the case of fog appearing in the middle or at the end of the night. The simulation of
real fog events observed during the Lille88 and Lille91 field experiments demonstrate that the
COBEL model is able to correctly simulate the main physical processes involved in nocturnal
boundary layer with or without fog.

1. Introduction

Fogs, and particularly dense fogs, are meteorological phenomena which greatly affect road
transport. Several fog research programmes have been conducted over the last twenty years, but
fog forecasting by meteorological services using operational models has not made much
progress. More recently in France, the Laboratoire d'Aerologie acting in the framework of the
Fog Research Group, made series of observations on the Carnin site (North of France, see

Guedalia and Bergot, 1992) equipped with towers between 1988 and 1992, and develop a new
method of fog forecasting.

This forecasting method consists of using a detailed 1D model forced by mesoscale terms
deduced from an operational forecasting model. The 1D model used, called COBEL (CQuche
Brouillard Eau Liquide), is a column boundary layer model developed at the Laboratoire
d'Aérologie, Université Paul Sabatier in Toulouse France (Bergot, 1993; Bergot and Guedalia,
1994). This idea was inspired by Musson-Genon's proposal that a column model incorporating
adequate representations of radiative fluxes, turbulent exchanges and microphysical processes,
coupled to a large-scale numerical model to include horizontal advection, would be useful for
the prediction of continental radiation fog (Musson-Genon, 1987).


































