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Major drivers of biodiversity change
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Land Use Change
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Figure 1.6. Estimaren Tomar Reactive Nrmrocen DeposiTioN FROM THE

Atmosraere (Wer avp Dry) 1w 1860, Eamy 10905, anp PrOjECTED
FOR 2050 (milligrams of nitrogen per square meter per year) (RS Fig 9.2)
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e O S I I O n currently accounts for roughly
12% of the reactive nitrogen
entering terrestrial and
coastal marine ecosystems
globally, although n some
regions, atmospharic
deposifion accounts for a
highar percentage (about 23%
in the United States), Mote:
the projection was included in
the original study and is not
basad on MA scenanos.)
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Consequences of nutrient loadings

Overall effect : a loss of biodiversity in
Landscape test sites within the

Nitrogen loading
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Carbon Dioxide {(ppm)
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Influences on Biodiversity

Phenological Changes
Changes in Distribution Ranges of species
Changes in Species Composition

Changes in Vegetation and Biomes



Phenological Changes in Plants
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Observed Expansion of distribution ranges - llex
aquifolium
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Statistical models of species re-distribution

Scenarios of distribution
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Calculation of Changes in Distribution Ranges
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Present range (A)

<X Distribution range

Environmental variables
characterizing the distribution
range of a species

Projected range (B)

New rangel

D Lost range

Climate change results in changes in
the potential rangel

Pompe, Kihn et al., BfN
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+4°C distribution scenarios 2080
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Scenario 2080

Picea abies (Spruce)
+4°C
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Plant Species Change in Germany up to 2080
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Proportion of species risk groups (Red list of
Plants)
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Impact on Red List Species in Germany

Species Lost
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Biogeographical Regions of Germany
Gralllandschaften
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Species Lost, 4°C Scenario 2080
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GroBlandschaften
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Species Gains, 4°C Scenario 2080
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Species Turnover, 4°C Scenario 2080
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25 years of Monitoring in Dry Grasslands in Central
ERENO-Site Leipzig-Halle
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Observed Changes in Dry Grasslands in Central Germany
— TERENO-site Leipzig-Halle
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Dynamic vegetation models

Modelled vegetation 1961-1980
Modelled vegetation 2091-2100 HadCM3 A2
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Biological Interactions and Climate Change

« The Butterfly Boloria titania 3 &
(Caterpillar) is monophagous
on Bistorta officinalis
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Biological Interactions and Climate Change
Present m
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Conclusion

 Moderate Climate Change (2°C)
— 60% of all species will lose more than they will win.
— 7% of all species will lose >2/3 of the present range.

o Strong Climate Change (4°C)
— 68 % of all species will lose more than they will win.

— 20% of all species will lose >2/3 of the distribution
range.

 Biological Interactions influence the impact of

Climate Change drastically.
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Gaps and Future Plans — The TERENO-Dimension

» Detalled Biodiversity Observation
— On population, species, community and landscape level.
— Complex observation of soil, hydrology, land use and climate.
— Gradient Position of the Landscape Test sites (Bode catchment,
and Harz-Leipzig gradient)
« Biodiversity Experiments

— Core and Sattelite experiments including the tree-diversity-
experiment Kreinitz, long — term agricultural experiments at Bad
Lauchstaedt and the EVENT-experiment.

— Large Investment: Global Change Environmental Facility
(GCEF).

* Focus on: Complex niche models, Process models,
Biological Interactions, Community and Ecosystem
dynamics, Ecosystem functioning and Ecosystem
sServices. @'HELMHULTZ__
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TERENO-UFZ
Site structure

Gradients
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TERENO-site Leipzig-Halle: Example of
Landscape Test Site

Friedeburg

Surface standing and
running waters

Grassland and
tall forb habitats
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and tundra habitats

Woodland, forest and
other wooded land

Inland habitats with
sparse or no vegetation

Cultivated agricultural,
horticultural and domestic
habitats

Constructed, industrial and
other artificial habitats

Not recognisable on
aerial photograph
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Using long term agriculture field
experlments e.g. Bad Lauchstadt (D)
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