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Reactive N compounds are increasing
in the environment

Un-reactive N is N, (78% of earth's atmosphere)

Reactive N includes all biologically, chemically &
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physically active N compounds in the atmosphere
and biosphere of the Earth

N controls productivity of most ecosystems
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Nature converts N, to reactive N by biological
nitrogen fixation (BNF)

Humans convert N, to reactive N by fossil fuel
combustion, the Haber Bosch process, &
cultivation induced BNF.

Humans create more than created by natural
terrestrial processes.

Nosengo, N., 2003, Fertilized to death, Nature, 425, 894-895.

Institute of Environmental Science, Aarhus University, Denmark



d Environ

Air Pollution an

mentall Effects, DTU 2012 - Introduction

Marine Ecosystems
- ATm. nitrogen deposition

Eutrophication in coastal waters
Algal blooming limited by nitrogen
Turnovers inner DK waters
Atmosphere contributes about 30%

W
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Terrestrial ecosystems
- Critical loads (CL)

» CL exceeded >407% Europe EEA (2010)
»+ CL exceeded >70% DK Bach (2005)

- Preindustrial loads about 10% of
1990ties Alveteg et al. (1998)

» Background > Cl for sensitive ecosystems
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Atmospheric N deposition affects biodiversity
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Danish Ammonia Modelling System (DAMOS)

THOR-ATMI THOR-ATMI Source: NERI 2005

and
DEHM OML-DEP figures

Tables

Institute of Environmental Science, Aarhus University, Denmark



Air Pollution and Environmentall Effects, DTU 2012 - Introduction

H ;-2 Danish NH; emissions on single farm level
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Weekly NH, concentration at Lindet.l”]
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eStrong seasonal cycle captured by both DAMOS and DEHM!3!
eOverestimating some spring peaks!®!

*Week-to-week variability also captured!?]

*DAMOS closer to measured levell”]
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[5] Geels et al, (2012) Improved modelling of atmospheric ammonia over Denmark using the coupled modelling system DAMOS: Biogeosciences, 9, 2625-2647.
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long-term trends in N deposition & emissions
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pamos; Ndep. Udvalgte Naturomrader under Miljgcenter Aarhus
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Simulations of NH; concentrations
performed with DEHM
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The climate "penalty” on NH; emissions

(standard Danish storage moved to other locations).
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Conclusions

- Measurements provide information about levels
and trends at monitoring sites

+ - In DK background loads lead to exceedances of
critical loads

* - High temporal and spatial resolution emission
invznfor'les IS a must Tor proper assessment of
oads

+ - DAMOS system combines a LRT-model and a
Iofcclxl scfale model to provide high resolution mapping
of loads
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Conclusions

+ Emissions can vary with 20% by changing
geographical location within a country due to overall
variations in climate.

* Warmer years give higher NH; emissions than
colder years. Annual variations in overall climate
can at specific locations cause uncertainties in the
range of 20%.

» Climate change will in general increase the
emissions with 0-40%, in central to northern
Europe - so yes the increase in emissions might
hinder mitigations effects....
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