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STOMATAL, SOIL AND CUTICULAR OZONE DEPOSITION OVER A MATURE PINE FOREST AND AN AGRICULTURAL FIELD.

Patrick STELLA (1) *, Benjamin LOUBET (1) , Eric LAMAUD (2) , Patricia LAVILLE (1) , Jean-Marc BONNEFOND (2) and Pierre CELLIER (1) (1) National Institute for Agronomic Research (INRA), UMR EGC, Thiverval-Grignon, France (2) National Institute for Agronomic Research (INRA), UR EPHYSE, Bordeaux, France * Corresponding author: patrick.stella@grignon.inra.fr INTRODUCTION. Tropospheric ozone (O 3 ) is known to damage vegetation, materials and human health. Moreover, as other greenhouse gases, the atmospheric concentration of O 3 increases progressively and is expected to reach concentrations of 100 ppb in 2100. During the last three decades, a number of studies have been conducted to better understand of ozone deposition over forests, crops and grasslands. However, only a few studies consider the different pathways of ozone deposition, i.e. stomatal, cuticular and soil, as well as the chemical destruction of ozone in the gas phase. This poster presents an analysis of continuous measurements of ozone deposition over a 37-year old pine forest in the Landes region (south-west of France) and over an barley field west of Paris.

DATASET. Ozone deposition was measured continuously using the eddy covariance method together with meteorological variables. This poster focuses on the period from 10 May to 21 June 2007, corresponding to the maturity period of the barley crop. For the pine forest, ozone fluxes are only available from the 2 June 2007.

METHODOLOGY. Using the model described in Lamaud et al. (2009), the total ozone deposition (g c ) was partitioned in stomatal deposition (g s ), cuticular deposition (g cut ) and soil deposition (g soil ). A scheme of this model is given in Figure 1. andChemistry in Forest Ecosystems », Castle of Thurnau, Germany, Oct 5-8, 2009 SUMMARY AND CONCLUSIONS. The use of a "big leaf" model has allowed to partition ozone deposition for two different ecosystems, a 37-year old pine forest and a barley crop. The model reproduces well the variations of ozone deposition. For the two ecosystem, non-stomatal deposition represents the main sink for ozone, and especially the so-called "cuticular" deposition. The structure of the canopy and the meteorological conditions are very important factors affecting this non-stomatal ozone deposition.

« Atmospheric Transport
However, although the "cuticular" sink is identified as a major pathways, and its relationship with relative humidity is clear, the nature of this "cuticular" sink is not well understood yet: Is this a gaseous chemical sink, or a surface interaction with water layers. This question requires further research.
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g c = [V d -1 -(R a + R b )] -1 g s g cut g soil R a (z ref ) R b R cut =f(u star , RH) R ig R ac = f(u star , h c , LAI)
For the pine forest and the barley crop, cuticular deposition represents the main ozone sink for the period considered, while the soil is the smallest sink (Figure 4). Nevertheless, the partition of ozone deposition is very different in the two ecosystems: In the forest, the cuticular deposition represents 75% of the total flux , whereas it represents only 50% of the flux in the barley crop. This can be explained by canopy height, which is greater for the forest than for the barley, inducing a much larger in-canopy aerodynamic resistance R ac in the forest than in the barley. For the same reason, the soil deposition is smaller in the forest.

Cuticular conductance (g c -g s -g soil ) normalized by u star was plotted as a function of relative humidity (Figure 3). For the two ecosystems, the cuticular conductance increases exponentially with air humidity. However, even if this relationship is now found for several ecosystems (Altimir et al. 2004, 2006 ; Zhang et al. 2002), it does not explain all of the observed variations in cuticular conductance. 
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  Figure 4. Normalized cumulated total, stomatal, cuticular and soil ozone deposition between 10 May and 21 June 2007 for (a) the forest and (b) the barley crop.

Figure 3 .

 3 Figure 3. Relationship between cuticular conductance normalized by u * and relative humidity. (a) forest and (b) crop.
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 2 Figure 2. Time series of measured (blue line) and modelled (red line) total canopy conductance for ozone (g c ) for (a) the 37-year old pine forest and (b) the barley crop from 9 June to 13 June 2007.
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 1 Figure 1. Schematic description of the model of ozone deposition (according to Lamaud et al. 2009)