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ABSTRACT 

We analyzed 21-year long records of precipitation chemistry from central Scandinavia and the 
northeastern US to compare seasonal variations of three major pollutant ions, soi-, N03 and 
NHt. Seasonal variations in concentrations of the individual ions were distinctly different 
be!ween the two regions. However, despite these differences, we found strong and unexpected 
similarities between the two regions in seasonal variations of the concentration ratios 
N03/SOi-, NHt/N03 and NHt/SO.t-. A preliminary analysis suggests that these similarities 
are due to similarities between the two regions in chemical transformation and removal 
processes affecting soi- and N03 in the atmosphere, and to a coupling between NHt and 
SOi- aerosol in long-range transport. Ion ratios appear to be less sensitive to seasonal 
variations in S02 and NOx emissions compared to individual ion concentrations. 

1. Introduction 

The chemical composition of precipitation 
in both the northeastern US and central 
Scandinavia is influenced strongly by anthro­
pogenic emissions of sulfur and nitrogen (Bolin et 
al., 1971; National Research Council, 1978, 
1983; Buijsman et al., 1987). However, there are 
distinct differences in annual average concen­
trations of several major pollutant ions between 
the two regions. For example, average yearly con­
centrations of SOi- and NH! in precipitation of 
central Scandinavia are 1.4 and 2.2 times larger, 
respectively, than those in the northeastern US, 
while concentrations of N03 are not significantly 
different (p > 0.2, t-test; Table 1) (Likens et 
al., 1984; Rod he and Granat, 1984; Rodhe 
and Rood, 1986; Dana and Easter, 1987). 
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Average yearly concentration ratios for 
N03/SOi-, NHt/N03 and NHt/SOi- also differ 
between the two regions (Table 1). Furthermore, 
seasonal variations in concentrations of soi­
appear to be substantially different between 
central Scandinavia and the northeastern US 
(National Research Council, 1983; also compare 
Rodhe and Granat, 1984 versus Dana and Easter, 
1987). We will here use 21-year records of 
precipitation chemistry from central Scandinavia 
and the northeastern US to compare, in more 
detail, seasonal variations in concentrations and 
ratios of SO,i-, N03 and NHt between the two 
regions. We will also compare these seasonal 
variations to seasonal changes in amounts of 
precipitation and emissions of S02 and NOx. 

2. Methods 

We used long-term records of volume­
weighted, monthly precipitation chemistry for 
the period 1965 to 1985 (21 years), from four 
stations in central Sweden which are part of the 
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