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RESUMO

Os resultados preliminares de uma simulacdo dos grandes turbilhdes (LES) em uma
camada limite convectiva com vento fraco sdo apresentados. Uma simulacdo LES foi
realizada incluindo, na superficie, a teoria de similaridade de Monin-Obukhov e a teoria de
conveccao natural. Os resultados foram comparados com radiossondagens e observacoes
superficiais realizadas no CNR (Italian National Research Council) de Torino (em 22 de
setembro de 2007), Itdlia. O modelo LES mostrou-se capaz de descrever uma condi¢do

atmosférica de baixa velocidade do vento.

INTRODUCTION

The knowledge of the Planetary Boundary Layer (PBL) wind calm conditions is of
fundamental importance in meteorological and dispersion studies. In particular, the study of
pollutants dispersion in low wind speeds (LWS) conditions are generally considered very
critical conditions (Anfossi et al., 2005). In LWS the state of the lower PBL is generally not
well defined and difficult to predict, thus most dispersion models presents limitations to
describe this physical phenomenon (Anfossi et al., 2006; 2010). According to Anfossi et al.
(2005) the range of LWS is not outlined but in many applications it is considered less than
1.5 ms?t. To investigate this critical phenomenon we have performed a Large-Eddy
Simulation study under realistic conditions (Rizza et al., 2012) in which the setup of the LES
has been implemented from soundings and surface measurements conducted at the CNR-
Turin (Mortarini et al., 2013).
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SIMILARITY THEORY FOR LOW-WIND CONDITIONS

In this study, LES runs were performed to investigate the atmosphere under low-
wind conditions. The theory of Monin-Obukhov similarity theory and free convection were
used in the LES model. Thus, surface measurements of sensible and latent heat flux were

used to compute the temperature and humidity similarity scales. In highly unstable

conditions (Z/L ——) the friction velocity at surface ceases to be a scaling parameter and

is replaced by (Wyngaard et al. 1971):

Uy :(Z(Z/ Q/)(WI gv)o)ll3

and the temperature scale is estimated by

6, =(wa)alara)f”

LES SETUP

The LES model is initialized with observational meteorological fields measured in
Turin (in northern Italy) at 07 UTC, 22 September, 2007. A (5, 5, 2) km box domain with
(128,128,192) points in each direction (X, y, z) has been used. The simulations results were
compared with atmospheric observations and are shown in Figure 1. This figure exhibits the
behaviour of the vertical profile of mean wind and of temperature profile at 10 UTC. The
lines with points represent the Turin data and the continuous line is the LES data. The results
show a good agreement between the LES results and the observed data, particularly, in the
lower PBL.

CONCLUSIONS

In this preliminary work, we presented a simulation of flow under low wind
conditions. The similarity theory coupled with the local free convection theory can be a
solution to simulate the flow in atmospheric calm conditions.
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Figure 1. LES simulation and atmospheric soundings.
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