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ABSTRACT 

The assessment of atmospheric sulfur deposition to forest is difficult because of its complex 
aerodynamic structure. Therefore, atmospheric deposition of sulfur to forest is often estimated 
by means of measuring throughfall fluxes onto the forest floor. In this paper, reported 
measurements of throughfall fluxes in European forests are analyzed. These fluxes are 
compared to deposition to bulk collectors located in nearby open land, to get an idea of the 
filtering efficiency of forests. In addition, fluxes are compared with deposition estimates from 
a long-range transport model of air pollutants, linked to an emission generation model. 
According to reported measurements from 52 European conifer stands, we found that the 
sulfur flux was 3.8 ± 2.3 times greater onto the forest floor than onto precipitation collectors. 
In a similar data set of 13 deciduous stands this ratio was 2.3 ± 0.9. The ratio of throughfall 
flux to model estimate was 1.8 ± 0.9 in coniferous stands and 0.9 ± 0.3 in deciduous stands. 
For sites that are located in moderately to highly sulfur polluted areas, it is assumed that 
throughfall fluxes give a good estimation of the atmospheric sulfur deposition. We conclude 
that (1) sulfur deposition to forests is 1.5 to 6 times higher than deposition to smooth receptor 
surfaces due to an efficient filtering by the forest canopy, (2) average annual sulfur deposition 
at a given location is 50 to 100% greater on conifers than on deciduous trees, (3) the existing 
European scale model that links sulfur deposition to the pollution generation processes is quite 
accurate as far as deciduous forests are concerned, and (4) the model underestimates 
deposition to coniferous forests. 

1. Introduction 

Atmospheric pollutants are carried into forests 
by precipitation (wet deposition), by cloud 
droplet and fog interception (droplet deposition), 
and by the deposition of gases and particles onto 
the canopy surface (dry deposition). Wet depo­
sition is usually assumed to be independent of the 
receiving land surface, and we believe that this 
assumption is valid in terrestrial European en­
vironments. Droplet deposition however tends to 
be higher onto forest vegetation than onto other 
receptor surfaces (Miller and Miller, 1980; 
Dollard and Unsworth, 1983). Dry deposition of 
particles, like sulfate aerosols, is enhanced in 

forests compared to more smooth surfaces, due to 
the relative high aerodynamic roughness of 
forests. Dry deposition of gases, like S02 , to 
forests might be hampered by the relative high 
stomata! resistance of trees (Fowler, 1984). In 
contrast, S02 absorption by wetted surfaces can 
be very high especially in presence of ammonia 
(Adema et al., 1986). Hultberg (1985) found an 
overall enhanced atmospheric sulfur deposition to 
forests compared to clearcut and bog areas. The 
difference between deposition onto forest and 
deposition onto low vegetation surrounding the 
forest has been referred to as "forest filtering" 
(Kamari, 1986). Deposition models generally do 
not account for the forest filtering effect. The aim 
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