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Aerosol pollution in the atmosphere> impact on the health

Impact on the ecosystem if deposition

The impact of the aerosol pollution on ecosystem musivakiated
== We have to study some transfer functions of particlegemetated canopies :

== thedry aerosol deposition velocity, Vd

- Air quality prediction and accidental release neekiniow this parameter

- There are several models of aerosol dry deposition whiahinto account
turbulence and particle size for a large range ofsize
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volution of Vd in function of the aerosol size foffdrent models
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..... and for nanoparticles (<100nm), there is not ehaefjable experimental data

=== Needing of experimental dataon Vd - onto rural aeras

- for different submicronic aerosol sizes

Objectives of the work

(" To develop a method to quantify dry deposition for submicronic
aerosol : the Eddy Covariance method

To provide experimental data of the dry deposition velocity in a
rural environment

To study the effect of micro-meteorology and aerosol size

. To make comparison with 2 models: Slinn and Zhang et al.
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Choice of the experimental site: |

» Over a maize field

» Strong atmospheric stability variability betweaght and day
Main hypothesisfor using EC:

» Aerosol concentration stable for 30 min (no manensmlurces)

» Horizontal homogeneity (fetch, footprint)

» Measurements in the constant fluxes layer
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Deposition mechanism

Atmospheric

Turbulent fluctuation
measurements

Ultrasonic
Anemometer
Young 81000

Sampling Tube

Electrical low
pressure
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Eddy Covariance Method using atmospheric aerosols

For 12
size
classes
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For each 30 min period

w’c’ > 0 for emission flux
w’c’ < 0 for deposition flux
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Important data processing

See publication inJournal of Aerosol Science&l(, 1050-1058, 2009 :
P. Damay, D. Maro, A. Coppalle, E. Lamaud, O. Canria. Hebert, M. Talbaut, M. Irvine
“ Size resolved eddy covariance measurements opfnicle vertical fluxes”,

sData processing

—Verticality correction (w=0)

—Filtration (to avoid the linearity between C and T)

—Quality tests : - Stationnarity (variation of thexf < 30%)

- Constant flux layer (Turbulent characteristic intdgr 30 %)
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 Example of diurnal pattern evolution of the dry deposition velocity

for 2 aerosol size m

----- Friction velocity U* —— sensible heat flux H ® Important variation
11 between diurnal and
3 | nocturnal results for :
— 0'75}% . ,
£ -Dry deposition velocity Vd
o .
705 2 |- Sensible heat flux H
L, 25?5 - Friction velocity U*
~ | ® max value of 3.18m.s?
o
0 .
0:00 ®Similar shape for other
| 005 | Size classes

Time (UT)
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| mpact of micrometeorological parameters: Sensible heat flux H

' 0.003

y = 10°x + 0,0006
R?=0,7307

D

B Vd increases with H
B But don’t forget the influence

of the mechanical turbulence

\
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1 - experimental uncertainties

B The dispersion of the points
can be dueto:

- the mechanical effect of U*
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 |mpact of micrometeorological parameters: thefriction velocity U*
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 Low values of H -> low thermal turbulence
=3 For neutral and stables conditions: Vd/U*=constant
= The average of Vd/U* can be plotted in functiortiod size
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e Comparison with Slinn et Zhanqg analytic models
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 Brownian diffusion
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 Development a new method based on Eddy covariance
« Data of dry deposition velocity on maize
« Effect of the micrometeorological parameters H andod*vd

 Mean Values of Vd/U* (in stable and neutral conditiofws)different sizes :
between 7 nm and|2m
— Effect of the aerosol size on the dry deposition

« Comparison with Zhang and Slinn models of deposition

Measurements on other substrates ( grass, soil) haveperfoemed to study the
effect of the substrate on the deposition

A sensibility study could be realized to see the effect chgamrameter used in
the model because these parameters are often linked Bumeazents realized in
wind tunnel and not in situ atmospheric conditions
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