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Habitat fragmentation
and land use prevent
species to respond to
climate change

Adaptation of the
landscape by improving
cohesion based on the
Natura 2000 network is
the strategic answer

Regional landscape
planning is the arena




Key concepts

* Landscape=physical template for
biodiversity.
e Spatial cohesion: an ecologically scaled

landscape measure related to the
persistence of metapopulations

e Ecological network: a functionally coherent
pattern of ecosystems or nature areas, at
a defined spatial scale
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Can species distributions follow?



Species ranges across Europe will expand to the north
and contract in the south

Current distribution
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But habitat patterns may block expansion




1. Region-Specific effects on (protected and
unprotected) species (which, where)?

« How and where does interaction between climate
change and the cohesion of habitat patterns lead to
deviations from European nature policy targets?

 Which are critical levels of spatial cohesion in ecological
networks? Where are the weak parts?

 If specialists are more affected than generalists, which
effects on ecosystem resilience and services?



2. Weather extremes: what are the risks

Extreme rains in 1998

of iIncreased regional dynamics?

e Evaporation deficit (mm)
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Weather extremes have
'stronger iImpacts in more
' fragmented regions




Sedge warbler crash during Sahel drought

less severe in stronger habitat networks

% decrease in abundance in
local populations
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Predicted sedge warbler recovery time:
shorter In more cohesive networks
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Predicted range dynamics

Population density,
habitat occupation

Extremes cause gaps in regions
with fragmented landscape
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Geographical latitude

Temperature change

causes contractions
range
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2. Quantifying effects of weather
extremes In habitat networks

 How do habitat fragmentation and
weather extremes change structure of
distribution range?

 Critical levels of spatial cohesion In
case of weather extremes?

* Role of large heterogeneous areas In
lowering risks of regional extinction?
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The Natura 2000
“network:

Countries at work
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Dutch National
Ecological
Network: the
only network in
Europe in which
article 10 of the
Habitat directive
Is already being
Implemented:
(being
developed as a
functionally
coherent
network)

(ready 2018).

ALTERRA

g RESEARCH INSTITUUT VOOR DE GROENEH

ROBUUSTE VERBINDINGEN (indicatief)

80 Kilomsters

I Robuuste verbindingen
Alternatieve verbinding Friesland

Alternatieve verbinding Twente
Droog-nat verbinding

I Natuur op zand
I Natuur op Kleifveen

Moerascomplexen
Zandcomplexen (incl. beekdalen)

Natuur buiten de Nederlandse grens

1.
e
3.
4.
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Natte As

Veluwe-Utrechtse Heuvelrug
Veluwe Duitsland
Holterberg-Drents plateau
Beerze en Dommel
Schinveld-Susteren
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Example by LARCH model (Alterra): |
Spatial cohesion for Red copper In A
Middle Europe

Viability Connectivi

too small
nearly sustainable
sustainable

I highly sustainable




3. Assessing natura 2000 network

 Need a spatially explicit assessment
Instrument for the European scale,

e pbased on ecologically scaled landscape
(G1S)-metrics (Iinstead of standard
geographic metrics),

e Using risk groups (ecoprofiles) rather than
species.



4. Adaptation strategies based on 4
components of spatial cohesion

Patch Network
guality density
Network Matrix

area permeability

Opdam, Verboom & Pouwels 2003
g ALTERRA

EEEEEEEEEEEEEEEEEE




3. Develo

oment, design and testing of solutions.

Change spatial Improve Management of
structure of N- surrounding existing nature
2000 network landscape
Network - Diminish flow of - Increase
quality nutrients heterogeneity of
- Lower recreation vegetation of critical
pressure ecosystems
Total -Extend large areas - Create new habitat | Change distribution

network area

and merge smaller
areas to get one

patches

of ecosystem types
in favor of most

large critical ones
- Develop robust
corridors
Network Increase stepping Develop habitat
density stones patches
Matrix Increase density of Improve matrix
permeability corridors permeability ALTERRA
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5. Implementation into regional
development

e A common vision on where the cohesion of the

European landscape has to be improved (article
10)

e Develop and test planning and design methods,
rules and tools suitable for stakeholder
iInvolvement in decision making

e Search for opportunities of synergy with other
EU- and national policy and measures to adapt
the landscape to climate change (water
management, agriculture, valuable landscapes)



Messages
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 Promote ecological
networks as spatial
concept in spatial . k-
adaptation M e s gV
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e The solution is in the b
hands of regional
actors




