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European Nitrogen policies & future challenges

Water Greenhouse \ Ecosystems
quality quality balance & biodiversity quality

Integrating nitrogen fluxes at the European scale
Geographic variation in terrestrial
nitrogen budgets across Europe

Nitrogen flows from  Atmospheric transport
European watersheds to & deposition of nitrogen
coastal marine waters  in Europe

Nitrogen flows  Nitrogen flows

Integrating nitrogen fluxes at
the European scale
(Chapter 16, Leip et al.)

Mapping key N-indicators
Developing national and Euro-
pean integrated N-budgets

Nltrogen flows in farming

Nitrogen
processing in the

N

Processes &

and fate in rural  and fate in urban Geographic variation in terrestrial
landscapes landscapes

nitrogen budgets across Europe
(Chapter 15, de Vries et al.)

- Mapping terrestrial N-budgets for EU27
- Comparing model-results

mechanisms
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Environment and

Integrated Nitrogen Budgets

"Quantification of all major nitrogen fluxes
across all sectors and media within given
boundaries, and fluxes across these

boundaries, on an annual basis”
European Nitrogen Assessent, 2011

— Sectors: Industry/energy, transport, agriculture (crop- and livestock
production), (semi)natural terrestrial ecosystems, consumers, waste
management systems (waste water and solid)

— Media: atmosphere, hydrosphere (freshwater, coastal water)
— Boundaries: European Union (EU27) without Malta and Cyprus




o

Vs
o | 2 CcoskE
s O

729

o

prL

AP

——=

International
Nitrogen Initiative

The European Nitrogen Assessment

[ ]
ALTERRA
WAGENINGE N NG

Sustainability

The European Nitrogen Budget (ENB)
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Methods: mainly model-based estimates

EMEP chemical transport model
(European Monitoring and Evaluation Programme)

Emissions database for Global EDGAR
Atmospheric Research: {(EDGAR)
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[Integrated Model to Assess the Global
Environment (IMAGE)]
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Total NH; emissions

Total NH; emissions [kg N km™yr’] Split of total NH5; emissions for EU27 [Gg N yr']
B <10
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Split of total NH; emissions by country [Gg N yr']
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Total N,O emissions

Total NoO emissions [kg N km?yr] Split of total N,O emissions for EU27 [Gg N yr']
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Total input to aquatic systems

N-input to acquatic systems [kg N km2yr™] Split of N-input to acquatic systems for EU27 [Gg N year’']
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National integrated Nitrogen Budgets
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Conclusions

— From ca. 18 Tg Nr yr! input to agriculture in the EU-27, only about 7 Tg Nr yr! are
consumed or further processed by industry.

— About equal total losses estimated to the atmosphere and the hydrosphere. EU-27 is a
net exporter of reactive nitrogen through atmospheric transport of c. 2.3 Nr yr1.

— Total N inputs at EU 27 level are comparable for all models (comparable basic data on
fertilizer use and animal numbers)

— The various models for agro-ecosystems give in general very similar results for the
emissions of NH3 and N20 but higher variation for NOx and N-leaching

— NH3 fluxes high in regions with high livestock density or agricultural crop production.
NOXx fluxes determined by fossil fuel use. N20 fluxes both effect important

— The largest single sink for Nr appears to be denitrification to N2 in European coastal
shelf regions; however, this sink is also the most uncertain.

— Creation and closure of N budgets within European environments can help developing
integrated nitrogen management approaches
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THANK YOU!
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