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Abstract    32 
An evaluation has been made of a number of contrasting atmospheric chemical transport models, of varying 33 

complexity, applied to estimate sulphur and nitrogen deposition in the UK. The models were evaluated by comparison 34 
with annually averaged measurements of gas, aerosol and precipitation concentrations from the national monitoring 35 
networks. The models were evaluated in relation to performance criteria. They were generally able to satisfy a criterion 36 
of ‘fitness for purpose’ that at least 50% of modelled concentrations should be within a factor of two of measured 37 
values. The second criterion, that the magnitude of the normalised mean bias should be less than 20%, was not always 38 
satisfied. Considering known uncertainties in measurement techniques, this criterion may be too strict. Overall, simpler 39 
models were able to give a good representation of measured gas concentrations whilst the use of dynamic meteorology, 40 
and complex photo-chemical reactions resulted in a generally better representation of measured aerosol and 41 
precipitation concentrations by more complex models.  42 

The models were compared graphically by plotting maps and cross-country transects of wet and dry deposition 43 
as well as calculating budgets of total wet and dry deposition to the UK for sulphur, oxidised nitrogen and reduced 44 
nitrogen. The total deposition to the UK varied by +/- 22-36% amongst the different models depending on the 45 
deposition component. At a local scale estimates of both dry and wet deposition for individual 5km x 5 km model grid 46 
squares were found to vary between the different models by up to a factor of 4. 47 

 48 

 49 
 50 

1. Introduction 51 
 52 

Concern over the emissions of pollutant gases leading to acidification of soils and surface waters in 53 

Europe arose during the 1970s and 1980s, principally due to SO2 emissions from commercial 54 

power production caused by burning coal. The environmental degradation of sensitive ecosystems, 55 
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