














Kros et al., An assessment of current nitrogen and phosphorus losses from European agricultural soils

Figure 5. Spatial distribution of the current (2010) N runoff flux to surface water (left) at NCU level and the
difference with the critical leaching flux related to a critical N concentration in surface water of 2.5 mg N I'!
(right) as calculated with INTEGRATOR.
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Figure 6. NCU level based areal exceedance of the critical NO; leaching to groundwater (left) and the
critical N runoff to surface water (right) per EU-27 in 2010 as calculated with INTEGRATOR.

Figure 7. Spatial distribution of the P runoff flux (2010) to surface water (left) at NCU level and the
difference with the critical leaching flux related to a critical P concentration in surface water of 0.15 mg P I}

(right).
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Figure 8. Exceedance of the critical P runoff to surface water for EU-27 upscaled from NCU level in 2010.

4. CONCLUSIONS

Estimates of current (2010) N and P surpluses show that they are highly spatially variable and largely related
to the livestock distribution, which is mostly correlated with regions with a high mineral fertilizer inputs.

Critical losses at MS level are hardly ever exceeded, but the exceedances of critical losses may still occur at
regional level within a MS. Hence, in addition to the control of losses at national level, environmental
analyses at higher spatial resolution are required for an adequate protection of natural areas and quality of
ground- and surface waters.

The degree of exceedance at NCU level decreases in the direction of potential P runoff to surface water
(75%), N runoff (68% for the 1 mg N I'' and 37% for the 2.5 mg N 1! criterion) to surface water and NOs
leaching to groundwater (18% for the 25 mg NO; I"'and 5% for the 50 mg NOs I'! criterion).

ACKNOWLEDGMENTS

This research has been funded by the European Environmental Agency.

REFERENCES

Camargo, J.A. and Alonso, A., 2006. Ecological and toxicological effects of inorganic nitrogen pollution in
aquatic ecosystems: A global assessment. Environment International, 32(6): 831-849.

De Vries, W. et al.,, 2011a. Comparison of land nitrogen budgets for European agriculture by various
modeling approaches. Environmental Pollution, 159(11): 3254-3268.

De Vries, W. et al., 2011b. Geographic variation in terrestrial nitrogen budgets across Europe. In: M.A.
Sutton et al. (Editors), The European Nitrogen Assessment. Cambridge University Press, Chapter
15, Cambridge, UK, pp. 317-344.

EC, 2001. Directive 2001/81/EC of the European Parliament and of the Council of 23 October 2001 on
national emission ceilings for certain atmospheric pollutants. European Commision, Brussel.

EEA, 2012. NEC Directive Status Report 2011. Technical report 6/2012, European Environment Agency.

Hettelingh, J.-P. et al., 2013. Assessing interim objectives for acidification, eutrophication and ground-level
ozone of the EU National Emissions Ceilings Directive with 2001 and 2012 knowledge.
Atmospheric Environment, 75: 129-140.

Laane, R.W.P.M., 2005. Applying the critical load concept to the nitrogen load of the river Rhine to the
Dutch coastal zone. Estuarine, Coastal and Shelf Science, 62(2): 487-493.

Lesschen, J.P., Velthof, G.L., de Vries, W. and Kros, J., 2011. Differentiation of nitrous oxide emission
factors for agricultural soils. Environmental Pollution, 159(11): 3215-3222.

Liu, C., Kroeze, C., Hoekstra, A.Y. and Gerbens-Leenes, W., 2011. Past and future trends in grey water
footprints of anthropogenic nitrogen and phosphorus inputs to major world rivers. Ecological
Indicators, 18: 42-49.

Schoumans, O.F. and Chardon, W.J., 2015. Phosphate saturation degree and accumulation of phosphate in
various soil types in The Netherlands. Geoderma, 237: 325-335.

Simpson, D. et al., 2006. Deposition and emissions of reactive nitrogen over European forests: A modelling
study. Atmospheric Environment, 40(29): 5712-5726.

Velthof, G.L. et al., 2009. Integrated assessment of nitrogen emission losses from agriculture in EU-27 using
MITERRA-EUROPE. Journal of Environmental Quality, 38(2): 1-16.

WHO, 2004. Guidelines for Drinking-Water Quality. Volume 1: Recommendations, Geneva.

1281





