Impact of atmospheric deposition on
Baltic coastal dunes:
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influence of acid rain and elevated N-deposition is
well researched for forest ecosystems

Impact on other ecosystems less e.g. coastal dunes

research up to now mainly NW-Europe with very
high deposition rates

research focussed on less affected areas of
comparable climate — Baltic Sea
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hypotheses

1) Atmospheric nitrogen deposition load is low to medium In
coastal regions of the Baltic Sea.

2) Taller growing grasses such as Ammophila arenaria,
Carex arenaria and Calamagrostis epigejos dominate the
coastal dunes due to higher N-deposition.

3) Effects at the coastal ecosystem are visible in different
process changes and at different ecosystem levels —
focus of this research the vegetation-soil complex.
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« 20 comparable coastal dunes around the Kattegat,
southern and central Baltic Sea (descriptive)
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fleld sites

20 comparable coastal dunes around the Kattegat,
southern and central Baltic Sea (descriptive

two sites Baltic Sea — North sea (experimental

focus on succession: short grasslands — taller growing
grasses




atmospheric N-deposition
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 biomonitor N-content
correlates significant with
EMEP* measurements

* |low-moderate deposition
loads

lichen N 2005 [%]

N
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S y=0.0228x+0.3385
R2=0.5223, p=0.008
* EMEP = European Monitoring and Evaluation 1 2 3 4 5 6 7

EMEP N deposition 2001-2005 [kg ha ~ yr ']
Programme

Remke et al. 2009. Environmental Pollution 157:792-800



grass encroachment
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Remke et al. 2009. Environmental Pollution 157:792-800
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soll

- acidification -

During ongoing succession the
soil-pH usually drops. oH |
BUT at some field sites no pH
change could be found

between succession stages.
Why?
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soll

- acidification -

During ongoing succession the
soil-pH usually drops. oH 1
BUT at some field sites no pH affected
change could be found
between succession stages.
Why?

— Initial stages are already -

acidified 0 1 2 )
succession stage

Remke et al. 2009. Ecosystems, accepted



biomass N-
uptake

cryptogams take
up...

... 3x more NH,*
... 2x more NO;

than herbs and
grasses
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conclusions

there are no totally unaffected sites, but highest N-load is
moderate in European comparison:
8 kg N ha! a! - critical load level

decrease of species-rich short grasslands and increase in
tall grasslands dominated by Carex arenaria with
Increasing N-deposition — species loss

strong acidification at initial stages, increased N-
availability in soil = pristine dune character

cryptogams take up 2-3 times more N than herbs and
grasses — early warning indicators and ecosystem
engineer?
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