I nor ganic nitrogen deposition to forest ecosystemsin Europe - spatial patternsand
temporal changesin the past 15 years

Schmitz, A.* (1); Hansen, K. (2); Michel, A. (1); Prescher, A.-K. (1); Sanders, T. G. . M. (1); Seidling, W. (1);
Clarke, N. (3); Verstraeten, A. (4); Pihl Karlsson, G. (5); Zlindra, D. (6); Vesterdal, L. (7); Benham, S. (8);
Elustondo, D. (9); Nicolas, M. (10); Waldner, P. (11)

(1) Thiinen Institute of Forest Ecosystems, Eberswalde , Germany, (2) IVL Swedish Environmental Research
Institute, Stockholm, Sweden, (3) Norwegian Institute of Bioeconomy Research, As, Norway; (4) Research
Institute for Nature and Forest (INBO), Brussels, Belgium, (5) IVL Swedish Environmental Research Institute,
Goteborg, Sweden, (6) Slovenian Forestry Institute, Ljubljana, Slovenia; (7) University of Copenhagen,
Frederiksberg C, Denmark; (8) Forest Research, Farnham, United Kingdom, (9) University of Navarra, Pamplona,
Spain; (10) Office national des foréts, Fontainebleau , France; (11) Federal Institute for Forest, Snow and
Landscape Research, Birmensdorf, Switzerland

Keywords
Deposition, Ammonium, Nitrate, ICP Forests

Economic transformation and emission reduction efforts result in ongoing changes in
inorganic nitrogen deposition loads to forest ecosystems. Atmospheric deposition to forests
across Europe is continuously measured at the intensive forest monitoring (Level 11) plots of
the International Co-operative Programme on Assessment and Monitoring of Air Pollution
Effects on Forests (ICP Forests). The sampling design allows the analysis of both, throughfall
(under the canopy) and open field deposition. Evaluations of measurements on 101 plots
showed that mean throughfall deposition rates of ammonium and nitrate decreased by 9% and
13%, respectively, between the two periods 2000-2004 and 2007-2011. Deposition rates in
open field precipitation decreased by 11% and 13% for the same substances between the same
periods. This temporal development of deposition rates of inorganic nitrogen compounds is
put into context with patterns of the national emission inventories and estimations from spatial
transport and deposition models (EMEP). A potential shift toward an increasing relative
importance of reduced forms of deposited nitrogen emphasizes the importance of
understanding not only the effects of the total amount but aso of the form (reduced vs.
oxidized) of nitrogen input to forest ecosystems. We will present and discuss the magnitude
and spatial pattern of such changes in the deposition of different nitrogen compounds, based
on the long-term nitrogen deposition measurements of the ICP Forests Level 1l network
across Europe.



