
Change in Sulphur pools in forest ecosystems following the reduction of atmospheric SO2 air quality, 

sulphate, trend analysis, ICP Forests 

Prescher, A.-K.* (1); Schmitz, A. (1); Johnson, J. (2); Vanguelova, E. (3); Cools, N. (4); 

Gottardini, E. (5); Nieminen, T. M. (6); Schaub, M. (7); Ukonmaanaho, L. (6); Verstraeten, A. 

(4); Waldner, P. (7); Seidling, W. (1) 

(1) Thünen Institute of Forest Ecosystems , Eberswalde, Germany; (2) UCD School of 

Agriculture and Food Science, University College Dublin, Dublin, Ireland; (3) Centre for 

Ecology, Society and Biosecrurity, Forest Research, Farnham, United Kingdom; (4) INBO, 

Research Institute for Nature and Forest, Brussels, Belgium; (5) Fondazione Edmund Mach, 

Sustainable Agro-Ecosystems and Bioresources Department, San Michele all'Adige, Italy; (6) 

Natural Resources Institute Finland (Luke), Helsinki, Finland; (7) Swiss Federal Institute for 

Forest, Snow and Landscape Research (WSL), Birmensdorf, Switzerland 

Keywords: air quality, sulphate, trend analysis, ICP Forests 

Due to the reduction in sulphur emissions from transport and industry, atmospheric sulphur dioxide 

(SO2) concentrations and sulphur deposition in Europe decreased significantly in the last decades. 

Sulphur is an essential plant nutrient needed for the production of certain amino acids. Its compound 

sulphate is the principal anion in soil solution and a driver of base cation and aluminium leaching 

from soils. However, few studies have examined changes in sulphur pools in forest ecosystems as a 

response to reduction of dry and wet S deposition. Within the monitoring framework of ICP Forests 

(International Co-operative Programme on Assessment and Monitoring of Air Pollution Effects on 

Forests) sulphur compounds in soil, soil solution, biomass and deposition have been measured many 

years across Europe, allowing for the evaluation of sulphur pools and dynamics. In this study, we 

quantified the change in sulphur pools (forest floor, mineral soil, soil solution, tree biomass and 

litterfall) between 2007 and 2014 across Europe, focusing on ecosystems dominated by European 

beech, Norway spruce and Scots pine. Results show how the magnitude of decline in S deposition 

and atmospheric SO2 concentration as well as climate, species and soil characteristics moderate 

sulphur cycling in forest ecosystems, while the absolute effect can differ due to site-specific aspects 

like management or understory vegetation. The results inform our understanding regarding the long-

term effects of elevated SO2 concentrations and deposition and help to evaluate the time scales and 

magnitude at which the main forest ecosystem compartments react to changes in sulphur exposure. 

Eventually, consequences for forest ecosystems in countries with ongoing sulphur emissions to the 

atmosphere may be predicted. On the other hand, the results may be used to improve predictions of 

forests likely to become deficient in S. 

 

 

 


