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BRANCH: the challenge



Key outputs
• Species loose ground and are less 

protected 
• Habitat fragmentation prevents 

many species responding to climate 
change

• BRANCH proposes: 
• Adaptation strategies, different for 

species with different responses

• Evaluation method for climate 
proof networks

• Basis for strategic planning and 
design method for adapting 
conservation networks   



 
 

 

 

 

 

      

 

 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Long term persistence chance 

Spatial cohesion of landscape declines   

Low local risk,      
quick repair 

High local risk, no 
repair, extinction 

Moderate to high local risk,  
repair with some delay (local absence),  

regional extinction may happen 

Habitat fragmentation: a conservation strategy

HABITAT 
NETWORK
STRATEGY

METAPOPULATION



Habitat network strategy: in  
metapopulationsthe local risk is spread 

over the network

Local 
population

Local 
population

Local 
population



Spreading the risk: 
a local mishap is repaired

Local 
population

Local 
population

Local 
population



Habitat Directive is based on this theory
• Network of reserves embedded in multifunctional 

landscape, allowing mutual support

Natura 2000

Reserve

Natura 2000

Reserve



However: this whole idea is 
based on the assumption of 

stable distributions



Current distribution

Species ranges across Europe 
will expand to the north and 

contract in the south



Potential distribution 
after climate change

disappearing

But land use patterns may block expansion

500 km

No access

incoming



Moving targets



BRANCH questions:

• Given the predicted change in climate space:

• Can species respond, and where does the landscape 
restrict options for such a response? 

• How can these bottlenecks be overcome? What  
regional adaptation strategies might be effective? 



Hampshire (UK) Limburg (NL) Kent (UK) 

Change 
Climate space 

Identification
climate proof 
networks

Planning 
climate proof
networks

Terrestrial case studies 



Example: 
Middle
spotted
woodpecker



Climate driven range dynamics 
(386 species, Europe)

24%Species with no new 
climate space 
(northern distr.)

37%Species gaining  10% 
or more in climate 
space

61%Species losing 
10% or more of 
climate space



If climate space shifts,
will species be able to expand into the 

new space?



1. Climate proof 
networks 

2. Focal areas for 
adaptation 2020



What are the consequences?



Loss of area for living in NW EUR

3817Pool frog

7738Meadow pipit

2915Brown hare

3319Large heath butterfly

8129Meadow pipit

168Bittern

113Agile frog

5512Middle spotted woodp

7133Black Woodpecker

Loss 2050Loss 2020



Loss of legal protection
Habitat (x1000 ha) now protected under EU-Hab. Directive

in predicted climate space within NW-Europe
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Causes:

• Less habitat available to the north

• Species can’t expand into new climate 
space due to habitat fragmentation



Planning adaptation measures at the local 
level

• Method to assess long term perspective on habitat 
changes; 

Hampshire UK

• Evaluation method for robust corridor; 

Limburg NL

• Design method for ecosystem network; 

Kent UK



2020 and 2050 2080, High scenario

Climate REMAINS suitable 

NEW suitable climate space 

LOST suitable climate space.

becomes suitable if habitat 
is recreated.

GreenGreen��ribbed sedge (ribbed sedge (CarexCarex binervisbinervis ))
Species of Lowland HeathSpecies of Lowland Heath

Example of a declining species

Under the Under the 20802080: major changes in species composition/ loss of : major changes in species composition/ loss of 
habitatshabitats

�� Expansion of habitat area and improvement of quality will Expansion of habitat area and improvement of quality will 
help species / habitat to persist longerhelp species / habitat to persist longer



Present 2020 2050

Change suitable climate space



Goch

Venlo

Aken

Roermond

Maastricht

Unchanged habitatUnchanged habitat With NEN and Robust corridorWith NEN and Robust corridor

SustainableSustainable

Not sustainableNot sustainable

Key areaKey area

Case study areaCase study area

Urban areaUrban area

Goch

Venlo

Aken

Roermond

Maastricht

Does a corridor matter in declining densities?



Effectiveness of robust corridor

No analysis possibleLocally goodStrong declineHigh
Great 

Crested 
newt

Regionally goodModerate decrease
Risk of 

extinction
Strong decreaseHigh

Sand 
Lizard

Declining/disappearing species

Regionally good
Spread

throughout
Locally goodLocal increaseHigh

Purple 
Emperor

Regionally goodSpread throughoutLocally goodLocal increaseHigh
Bechstein

’s Bat

Regionally goodIncreaseRegionally goodIncreaseModerateWoodlark

Present/ increasing species

Regionally goodStrong increaseLocally goodIncreaseModerate
Cetti’s

Warbler

Regionally goodIncreaseRegionally goodIncreaseModerate
Dartford 
Warbler

Incoming/ increasing species

Persistence chanceOccurrence patternPersistence chance
Occurrence 

pattern
Fragmentati

on prone

Expect
ed 

trend

With Robust CorridorWithout Robust CorridorSpecies information



Kent ecosystem network design



Meadow pipit – example 
of a declining species

Present Present Future situationFuture situation



Adaptation strategies 
Declining species

K Select robust
climate proof
NW + KA

K

Carrying 
capacity

Possible measures:
• add key areas
• increase network area
• connect Networks
• Improve habitat quality
• ….

Incoming/ future species

Select preferable 
adaptation zone

Connectivity

Possible measures:
• connect Networks
• add Key areas 
• robust corridor
• fine grained matrix networks
•….
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Example of adaptation strategies for woodland 



Key outputs
• Species loose ground and are less 

protected 
• Habitat fragmentation prevents 

many species responding to climate 
change

• BRANCH proposes: 

• Adaptation strategies, different for 
species with different responses

• Evaluation method for climate 
proof networks

• Basis for strategic planning and 
design method for adapting 
conservation networks   
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