INg connected
portance of ecological networks

Claire Vos

ALTERRA
g GREEN WORLD RESEARCH



ress of climate
nge in fragmented
andscapes

» Adaptation strategies



Habitat fragmentation and climate
change a bad combination?

_ Habitat
Climate change fragmentation

Biodiversity
loss



Effects climate change

of questions:

Ich ecosystems are affected?
— Which species might be lost?

— Which species will benefit?

* Are changes in species compositi
problem for nature conservatio



If we decide It Is a problem ...
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We can't stop So we
climate change the |




e expected effects of
change Iin a fragmented
world?




How will the climate change?

erature rise




Expected effects |

of temperature rise will be
nger for species with small
dispersal capacity.
















es affected by habitat
gmentation not able to follow
shifting temperature zones
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ragmented landscape:
ecles respond to increased
re, sedentary species don’t
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Expanding side of range:
- new species
-higher densities

-colonisation > extinction

North




Contracting side of range:
-lower densities
-extinction > colonisation

-species disappear

ndance

\ o —




How will the climate change?

ther extremes more
requent and stronger




tremes

Extreme rains in 1998 Evaporation deficit (mm)

January -Augustus 2003 -
uary -Augustu ‘

1 75mm in 24 uur

) 100mm in 48 uur i WaterWatch



Expected effects |

weather extremes will be
ger in more fragmented




~More frequent weather
| extremes means higher
¢/ fluctuations in numbers
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ash during Sahel drought

In stronger habitat networks
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edge warbler recovery:
n stronger habitat networks

Years until recovered
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mediate

strong

Foppen et al. 1999

Network cohesion




mics during
rturbations

Population density,
habitat occupation

Climate change causes gaps in
regions with fragmented
landscape
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Expected effects Il

weather extremes will be
ger in homogeneous




0N dynamics

Pterostichus
versicolor

1000

1960 1970

Den Boer 1986




Local or synchronized fluctuations?

Synchronized population fluctuations

caused by dominant environmental factor

/\/\/\/\/

Independent populati

caused by local




Summarizing expected effects
climate change

Ifts are affected by habitat
entation

o Effects of fluctuations are larger in weak
networks

* Fluctuations are stronger in ho
networks




Which species are at risk?

Temperature rise Weather extremes
Potential Ran hif . :
glEntialixangeishins Fluctuating populations

Group | Group | Group Il Group IV
Contracting Expanding Sensitive for Low growth rate:
range of range of Environmental

‘northern ‘southern stochasticity slow recovery
species’ species’ after disturbance

Habitat fragmentation

present and/or future habitat



Managing landscapes for
biodiversity: defining a strategy

or conditions for ecosystem resilience
In stead of trying to control steady state

o Spreading the local risk of extinction
across the region

e Large scale spatial cohesi




Increase spatial cohesion within
and between habitat networks

strategies:

ePatch area

*Patch quality

*Patch density

sLandscape permeabillity

sConnectivity



Areas to
fluctuations






bust corridors
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Thank you




Climate Change Projects
2005-2009

ation Dutch ecological network

erreg BRANCH - NW European scale




BSIK Adaptation National
Ecological Network
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eas vulnerable to climate
e In NW Europe

sess the potential impact on terrestrisal
and coastal ecosystems

 |dentify spatial planning adaptation
strategies

e Test strategies with regional




ROBUUSTE VERBINDINGEN (indicatief)

Nature Policy
Plan 1990:

National
Ecological
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Occupatie Noordwest Europa

bebauwing
verstedelijkt

bevolkingsdichtheid =200 imw | km 2
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Fragmentation
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Habitat patches




Species survive in habitat
networks




Metapopulation persistence

Extinction in
patches

Re-occupation of
empty patches




persistence: the
lon risk spread over
the network




Metapopulation persistence

Decrease extinction

probability

Patch area
Patch quality density

A

Increase colonisation

probability

Landscape
permeabllity

Connectivity



Imate Change and
at Fragmentation

Network Cohesion
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Sedge warbler trend in monitoring data

Index (1966=10Q)
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Spatial strategies

Change spatial Improve Management of
structure of surrounding existing nature
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




Habitat heterogeneity: Spreading of risk

In habitat quality will dampen
S of extreme weather events

— E.g. relatively wet and dry heath land patches

 Habitat heterogeneity will increase
metapopulation resilience



Effects on ecosystem level?

1. Direct abiotic changes —hydrological conditions

2. Changes in species interactions
* Competion

* Predator prey

* Mutualism

Changes in species composition and ecosystem struct ure

* Loss of biodiversity

* Increase of mobile species with broad habitat cho Ise



