
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-11643, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-11643
EGU General Assembly 2008
© Author(s) 2008

Non-Stomatal Ozone Deposition to Vegetation: New
Insights and Models
Mhairi Coyle (1*), Nuria Altimir (2), Ludger Gruenhage (3), Giacomo Gerosa (4),
Juha-Pekka Touvinen (5), Benjamin Loubet (6), Christof Ammann (7), Stanislav,
Ceislik (8), Elena Paoletti (9), David Fowler (1), Teis Mikkleson (10), Helge
Ro-Poulsen (11), Pierre Cellier (6)
1 Centre for Ecology and Hydrology – *Edinburgh, Bush Estate, Pencuik, Midlothian, EH26
0RD, mcoy@cehacuk, +44(0) 131 445 8574, +44(0) 131 44503943

2 iLEAPS IPO, University of Helsinki, 3 Justus-Liebig-University, 4 Università Cattolica del
Sacro Cuore, 5 Finnish Meteorological Institute, 6 INRA Unité Mixte de Recherche INRA, 7
Agroscope ART, Federal Research Station, 8 JRC-Ispra, 9 Consiglio Nazionale delle Ricerche,
Istituto per la Protezione delle Piante, 10 Risoe National Laboratory, 11 University of
Copenghagen

Tropospheric ozone is a natural constituent of the troposphere but man-made emis-
sions of NOx and VOCs have led to an increase in concentrations globally. Ozone
plays an important role in the Earth System, e.g. damaging vegetation, modifying the
oxidation potential of the atmosphere and by acting as a greenhouse gas. Dry deposi-
tion of ozone to terrestrial surfaces governs its potential to cause damage and provides
an important atmospheric sink. Ozone is very reactive so readily deposits on most sur-
faces. It is also taken in through stomata as the plant respires and this stomatal uptake
can cause damage to the plant.

Stomatal uptake is estimated using existing stomatal conductance models but non-
stomatal deposition has not been well described. As part of ACCENT Biosphere At-
mosphere Exchange of Pollutants (BIAFLUX), several sets of ozone flux measure-
ments were collated to examine the non-stomatal deposition process. The data showed
ozone deposition increased to dry canopies as temperature or solar radiation increased,
consistent with the thermal decomposition of ozone on leaf cuticles or reactions with



emitted biogenic VOCs. It was also found that the presence of surface water increased
ozone deposition, probably due to aqueous chemical reactions with compounds in the
water; therefore this may depend on the composition of cuticular waxes or the pres-
ence of other deposited compounds.

A new parameterisation for non-stomatal ozone deposition is derived and incorpo-
rated into a standard deposition model. As non-stomatal deposition will be modified
by climate change a range of scenarios are examined to illustrate the potential feed-
backs between ozone deposition, its concentration in the boundary layer and surface
conditions.


