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ABSTRACT 

A 3-dimensional Eulerian model is used to evaluate the influence of North American 
anthropogenic sulphur emissions over the western coast of Europe. Transport of sulphur across 
the North Atlantic ocean is simulated on the basis of the actual meteorology for 4 different 
months during 1982 and 1983. Results show large regional variations and indicate that the 
relative importance of North American emissions is largest over north western Europe. The 
North American contribution to pollution levels over western Europe is shown to occur mainly 
as wet deposition. Maximum wet deposition of North American origin over north western 
Europe is predicted for January 1983. On average over the four simulated months, the wet 
deposition of North American origin is estimated to be 2 mg Sm - 2 month- 1 which represents 
10% of the calculated total deposition over western Europe. The influence of North American 
sulphur on the air concentrations over the west coast of Europe is relatively larger at higher 
levels in the atmosphere. At ground level, the North American contribution to sulphate in 
air represents only 2.5 % of the averaged total calculated, but it ascends to 50 % at 5000 m. 
Maximum contributions to the sulphate concentrations in air over western Europe are estimated 
to occur during July 1983. 

1. Introduction 

Acid deposition is now generally accepted as a 
long range transport problem, involving regional 
scales. Regional scale models have been developed 
both in Europe and in North America aiming to 
describe the present pollution levels (Chang et al., 
1987; Carmichael et al., 1986; OECD, 1977). These 
models are particularly concerned with the correct 
description of the different physical and chemical 
processes involved in the dispersion of pollutants 
in the atmosphere. They are based on numerical 
parameterizations of the emission, atmospheric 
transport, chemical transformation and removal 
processes that determine a pollutant's concentra­
tion in air and its deposition levels. 

In Europe, the European Monitoring and 
Evaluation Program for Long Range Transport of 
Air Pollutants (E.M.E.P.) has provided European 
countries with calculations on the deposition and 
air concentrations of pollutants, as well as on the 
quantity and significance of pollutant fluxes across 

national boundaries. This program, that has been 
operative since the late 70's, includes on its 
allocated pollution budgets deposition to different 
areas in Europe from indeterminate origin. This 
part of the budgets is also termed "background", 
because it is introduced in the calculations from 
assumptions about concentrations in the atmo­
sphere as initial and boundary conditions. The 
relative importance of the background contribu­
tion in different European areas varies strongly 
and is large over the western coast of Europe in 
countries with small domestic emissions (EMEP, 
1990 ). Of particular importance are areas receiving 
large precipitation amounts when air arrives from 
the Atlantic ocean. For these areas, the unattrib­
utable contribution constitutes a substantial part 
of the calculated total deposition. A study of 
the possible factors that contribute to the back­
ground deposition would have to consider first, 
the existence of pollution sources not included on 
the present allocation budgets, and second, the 
influence of physical processes that might not be 
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