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The strongest evidence that emission control programmes are having their intended effect comes from 
a consistent pattern of recovery across a large number of sites. Decreasing emissions of sulphur 
dioxide result in decreasing sulphur deposition, which is expected to lead to lower sulphate (SO4) 
concentrations in surface waters, subsequent increases in pH and alkalinity, and a recovery of biota. 
Based on long data series from almost 200 sites in acid-sensitive regions across Europe and North 
America, ICP Waters has evaluated individual and regional trends in key chemical variables for two 
time spans: 1990-1999 and 1999-2008.Most regions show decreasing river and lake concentrations of 
SO4 and base cations, but rates of decline tend to be smaller for the last ten years 1999-2008 than for 
previous 10-year period 1990-1999. Exceptions are areas with deep, preglacial soils with a 
considerable SO4-adsorption capacity. Here, decline in SO4 is delayed by resorption from large pools 
in the soil, built up during periods of higher deposition. Regional trends in NO3 concentration have 
different signs or are insignificant (i.e. no consistent unidirectional trend), illustrating the multiple 
controls of NO3 leaching from catchments. Alkalinity and ANC are increasing in many regions, but 
changes are less evident than for SO4 and base cations, especially in North-America. However, most 
European regions and some North American regions show significant decreases in H+ activity despite 
increases in organic carbon concentrations.The chemical recovery from surface water acidification that 
we observe is closely associated with declining SO4 in deposition due to international agreements on 
emission reductions in Europe and North America. 
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