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Concentration PDF in the frame moving
with the plume centroid
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PDF of the location of the
cloud instantaneous centroid
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parametrized evaluated by a Lagrangian model
(Luhar et al., 2000)
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Fluctuating plume model

v/ Developing a single-particle model;

v/ extending the single-particle model to
the movement of the centroid;

v/ parametrizing the dispersion around
the centre of the cloud.
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Lagrangian model for the barycenter
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Lagrangian model for the barycenter
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Energy Filter and Partition of Energy

Filter Function
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Relative Concentration PDF
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Parametrization of the relative concentration
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Relative vertical position PDF

Gaussian Parametrisation
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Case studies:

CBL Canopy
Water tank dispersion experiments: oimulated vegetal canopy from wind
Willis and Deardorff (1976, 1978, tunnel experiments: Raupach et al.
1981). (1986), Legg et al. (1986), Coppin et al.
(1986).
The turbulence used as imput of the The turbulence used as input for the

Lagrangian stochastic model is decribed | I.agrangian stochastic model was
in Franzese et al. (1999) and Franzese | derived by polynomial and spline fit of

(2003). the experimental data of Raupach et al.
(1986), Legg et al. (1986), Cassiani et

al. (2007).
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Skewness

Skewness of the single particle vertical position
relative to the barycenter
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High Order Concentration Statistics- Canopy
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High Order Concentration Statistics- Canopy
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Conclusions

The fluctuating plume model proved to be a very good investigation
tool to simulate relative dispersion in in-homogeneous turbulence.

It showed to be very flexible and adaptable to the two different
turbulent conditions.

The Skewed formulation improved the estimations of the mean
concentrations, especially close to the grounsg.

The concentration fluctuations showed a good comparison close to
the source and in the far field, for intermediate distances a spurious

maximum close to the ground is present.

The comparison between high order concentration statistics and
data is very promising.

Need of datasets.
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