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(e PAs & Cl/mat Chang

@ Protected Areas are spatially

static refugia for biodiversity
with defined boundaries.

& Climate change is altering
habitats, also inside PAs.
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PAs may consequently lose
biodiversity and conservation
value under climate change.
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Biome
. Boreal Forests/Taiga

. Deserts & Xeric Shrublands

. Flooded Grasslands & Savannas
Mediterranean Forests, Woodlands & Scrub

. Montane Grasslands & Shrublands

. Temperate Broadleaf & Mixed Forests

. Temperate Conifer Forests

Temperate Grasslands, Savannas & Shrublands
Tropical & Subtropical Coniferous Forests

. Tropical & Subtropical Dry Broadleaf Forests

. Tropical & Subtropical Grasslands, Savannas & Shrublands
Tropical & Subtropical Moist Broadleaf Forests
Tundra
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Hoffmann, Irl, Beierkuhnlein (2019) Predicted climate shifts within terrestrial protected areas
worldwide. Nature Communications, October 215t 2019, doi.org/10.1038/s41467-019-12603-w



PAs & Climate Change &

137,432 terrestrial PAs
20,658,583 km?

14% of the global land area
(incl. Antarctica)

99.9% of global PA area
26,038,594 terrestrial climate cells
Resolution 30 arc sec (ca. 1 km)

10 GCMs

4 Scenarios (RCPs)
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PAs & Climate Change
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* Boreal Forests/Taiga

IDeserts & Xeric Shrublands

. Flooded Grasslands & Savannas
iMediterranean Forests, Woodlands

Montane Grasslands & Shrublands

1. 0.0.8.¢

* DTempera’[e Grasslands, Savannas & Shrublands
Tropical & Subtropical Coniferous Forests
.Tropioal & Subtropical Dry Broadleaf Forests
& Scrub .Tropical & Subtropical Grasslands, Savannas & Shrublands
DTropiGal & Subtropical Moist Broadleaf Forests

Temperate and
boreal PAs most
affected in all

* .Temperate Broadleaf & Mixed Forests Tundra SCG N a r.l OS |
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Hoffmann, Irl, Beierkuhnlein (2019) Predicted climate shifts within terrestrial protected areas

* *

L

Vd #

worldwide. Nature Communications, October 215t 2019, doi.org/10.1038/s41467-019-12603-w



Global Protected Areas (@; )

In a nutshell:

 PAsin the boreal and temperate biome will be
most affected.

* Inthe boreal biome this is due to the stronger
warming.

* Inthe temperate biome this results from small PA

sizes and intense fragmentation in between them.

Hoffmann, Irl, Beierkuhnlein (2019) Predicted climate shifts within terrestrial protected areas
worldwide. Nature Communications, October 215t 2019, doi.org/10.1038/s41467-019-12603-w




\ European Protected Areas (4
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Nila, Beierkuhnlein, Jaeschke, Hoffmann, Hossain (2019) Predicting the
effectiveness of protected areas of Natura 2000 under climate change,
Ecological Processes, 8(13) do0i:10.1186/s13717-019-0168-6
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@ European Protected Areas (@F )

In a nutshell:

* Oceanic European PAs (West) will be less exposed to
climate change compared to continental regions (East)!

* Uncertainty about future climate is biggest for
continental PAs!
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La Palma (3 )
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La Palma
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La Palma @p

In a nutshell:

* High Mountain Island Ecosystems are built up by
endemic species!

* High Mountain Ecosystems will be most impacted
by warming and precipitation change!

* Unique ecosystems and their services can be lost!

Irl, Schweiger, Medina, Fernandez-Palacios, Harter, Jentsch, Provenzale, Steinbauer,
Beierkuhnlein (2017) An island view of endemic rarity — environmental drivers and
consequences for nature conservation, Diversity and Distributions, 23(10), 1132-1142.
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Unigqueness @P

Reported Species Richness per 10 km by 10 km grid cell
RICH¢ - Reported Species Richness per PA

ABS-UNIQp, - Absolute Uniqueness (richness and rarity)
REL-UNIQ,, - Relative Uniqueness (rarity)

SAR-REL-RICH;, - Species richness relative to PA area, i.e. considering Species-PA
Area-Relationship

TOT-BC-DISS;, - Mean pairwiseTotal Bray Curtis dissimilarity of one PA to all other
Pas (Baselga 2013)

BAL-BC-RICHp, - Mean pairwise Balanced Bray Curtis dissimilarity of one PA to all
other PAs (i.e. turnover, Baselga 2013)

GRA-BC-DISS;, - Mean pairwise Gradient Bray Curtis dissimilarity of one PA to all
other PAs (i.e. nestedness, Baselga 2013)

TOT-UNIQ;, - Total Uniqueness is sum of scaled ABS-UNIQp,, REL-UNIQ,, SAR-REL-
RICHp,, and TOT-BC-DISS;,)

Hoffmann, Beierkuhnlein, Field, Provenzale, Chiarucci (2018) Uniqueness of protected
areas for conservation strategies in the European Union. Scientific Reports 8(6445), 1-14
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Uniqueness (@; )

In a nutshell:

* Uniqueness in European National Parks and Biosphere
Reserves that is based on reported species (Habitats
Directive, EEA) is not correlated with species richness
but with particular ecosystems and landscapes.

Hoffmann, Beierkuhnlein, Field, Provenzale, Chiarucci (2018) Uniqueness of protected
areas for conservation strategies in the European Union. Scientific Reports 8(6445), 1-14
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