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The scope of our studies is the quantification of the diurnal and seasonal
variations of the deposition flux of O3 to a forest stand, and to understand the
driving processes and parameters.

• The measured ozone deposition fluxes are generally larger than the modelled ones (except for the
high mid-day model deposition fluxes in spring).

• The measured fluxes hardly show any diurnal cycles
• There is no significant correlation between the ozone deposition and the ozone concentration. This

puts the usefulness of concentration–based toxicology concepts such as AOT40 into question.

CONCLUSIONS

RESULTS

The deposition flux of ozone to surfaces such as vegetation, water, and soil is
an important issue because (i) it is a significant sink for tropospheric ozone,
and because (ii) the deposited O3 may act toxic to the vegetation.

INTRODUCTION

METHODS

On the one hand, we predict the deposition flux by use of simple BIG - LEAF -
model (after Hicks et al., 1987, modified). The model is kept as simple as
possible in order to minimize adjustable parameters:
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On the other hand, the deposition flux was measured
with the eddy covariance method.
The vegetation periods of 1999 and 2000 were fully
covered.
We focus our studies on the ecosystem research site
"Waldstein" in the "Fichtelgebirge" mountains in NE
Bavaria, at 780 m a.s.l. The forest vegetation consists of
Norway Spruce (by 95 %)
The experimantal setup for ozone fluxes is similar to
that of Güsten and Heinrich (1996).

The measured ozone depo-
sition exhibits no clear diurnal
cycle.
The night-time deposition fluxes
are particularly high (the quality of
these data is high, for further discussion of
micrometeorological conditions see Klemm and

Mangold, 2001). Later in the year,
the measured deposition fluxes
are almost always higher than
the modelled ones. Despite
decreasing O3 concentrations,
the deposition fluxes during fall
are as high as those during
spring.
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FO3 deposition flux of O3

cO3 ozone - concentration
Ra turbulent atmospheric resistance (calculated from turbulence measurements)
Rb laminar boundary layer resistance (deduced from measurements)
Rstom stomata resistance, from plant  physiological model (Falge, 2000)
Rcut surface resistance, parameterized to be 1000 s m-1 < Rcut  < 2000 s m-1, as

function of the measured leaf surface wetness
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Both c and vd exhibit clear
diurnal and seasonal cycles.
This translates to the depo-
sition flux F, with less depo-
sition during the nights due to

F = -  c ×  vd      Model Results
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×=  -

• Micrometeorological conditions are at least as important as the concentrations of air pollutants in the
assessmant of potential risks (stronger correlation of measured F with vd than with c).

• It remains unclear where exactly the ozone deposits to: Which roles play the surfaces such as twigs,
and the soil?

• Do soil emissions of NO drive the deposition pattern of O3? This issue will be addressed within the
joint project BEWA 2000.
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all graphs show medians of hourly data

• lower O3 concentrations,
• closure of stomata during

the nights
and a seasonal cycle due to
• less O3 in fall,
• decreasing solar radiation

and shorter days in fall.

Results
F / -  c = vd      Experimental
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