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•Climate change and biodiversity

� Recent and projected changes 

� The role of range expansion

•The research project:

� Data and methods

� How have generalist species undergone range expansion through an
intensively urbanised area?

� What is the potential for specialist species movement?

•What are the implications for the planning, design and 
management of ecological networks?
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• Species distribution measured by 
biological records

• Butterflies are one of the best species 
groups, as they have a large and 
historic dataset

• Records show that some butterfly 
species have made significant 
movements in recent decades

• 10km resolution data – high accuracy 
(apart from upland extremes) 

• Finer resolution – less accurate in 
determining absence especially for 
earlier time periods
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• 56 resident British butterfly species15 are 
undergoing range expansion, 14 of which are 
generalists

• However, 71% of all British species are declining 
(abundance and distribution), in comparison with 
bird declines (54%) and vascular plants (28%)

• 4 species have become extinct during the 20th

Century
• Of the 29 specialist species, 93% are declining
• Butterflies act as ‘canaries in the mine’ for other 

species
• Number of Priority BAP species increased from 11 to 

24 last year 

� 100%

� 79%

� 65%

Distribution 
declines

� 52%
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The process of selecting a study region aimed to identify an ‘ecological 
bottleneck’, strategically important for range expansion:

•The addition of upland areas demonstrates a 
narrower bottleneck in NW England

•Natural Areas (English Nature) were used for 
study area selection as they best reflect the 
natural boundaries that  species will encounter

•Land cover shows a narrow gap of less 
developed land between Greater Manchester 
and Merseyside that may further ‘pinch’
movement

•Urban Mersey Basin selected as study area 
to explore landscape-scale influences

•Pinch-point created by the narrower 
landmass of  northern England

•The addition of upland areas exacerbates the 
bottleneck effect
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Component Feature Data Source

Corridors

Canals
Coast
Motorways
Railways
Rivers

Ordnance Survey

Patches 

Broadleaved woodland
Other woodland

FC Tree and Woodland 
Inventory

Derelict, underused and 
neglected land (DUN)

DUN Survey - TPE

Land cover patches

Industrial / commercial units
Green urban areas
Non-irrigated arable land 
Pastures
Broadleaved forest
Natural grasslands

Corine land cover

Matrix (land cover) Discontinuous urban fabric Corine land cover
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� 2 Test for Differences

•Null hypothesis: Different butterflies utilise each landscape feature in 
the same proportion as the area covered by the feature within the 
study area

� 2 Test for Association

•Null hypothesis: Different butterflies utilise each landscape feature in 
the same proportion as each other
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•Explore variation between species’ corridor use

•Buffer Analysis: 
Count of records 
within specified 
distances of 
corridors at 
different widths:

- 10 metre
- 20 metre
-100 metre
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•Proportion of land-cover within 50m radii of species records

•Calculated proportion of land-cover types for each species
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• Woodland species, larval fodplant oak species, population 
structure of discrete colonies, limited mobility

Component Preference Avoidance

Corridors Rivers (0-10m)

Patches Broadleaved woodland DUN land

Land-cover 
patches and 
matrix (M)

Broadleaved forest
Complex cultivation patterns
Pastures

Discontinuous urban fabric (M)
Industrial / commercial 
Sports / leisure facilities
Non-irrigated arable land
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• Larval foodplant nettle and hops, woodland-edge 

species, although frequents many other habitats in 
search of nectar sources e.g. urban gardens

Feature Preference Avoidance

Corridor

Patches Broadleaved woodland

Land-cover patches 
and matrix (M)

Discontinuous urban fabric (M)
Broadleaved forest
Green urban areas
Sports / leisure facilities
Inter-tidal flats

Non-irrigated arable land
Complex cultivation patterns
Natural grasslands
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• Larval foodplant fine grasses, grassland species, 
particularly frequents field boundaries and other habitats 
where tall grasses flourish

Feature Preference Avoidance

Corridor Coast (all buffers) M’ways (0-10,20,300m)
Rivers (0-20m)
Canals (200-300m)

Patches Broadleaved woodland

Land-cover patches 
and matrix (M)

Pastures
Principally agriculture/natural veg
Intertidal flats

Discontinuous urban 
fabric (M)
Green urban areas
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• Habitat preferences

• Larval foodplant availability

• Adult food availability (nectar / aphid honeydew)

• Mobility and population structure

• Flight height and urban air flows

• Location of baseline distribution 

• (In)ability to exploit urban matrix

• Barriers (arable/agricultural land?)

?
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• Generalist species have used very different movement strategies to 

undergo range expansion through the Urban Mersey Basin
• This movement has NOT been universally constrained by the urban 

ecological bottleneck
• Habitat preferences can explain some patterns... 

• Woodland species prefer riparian corridors to move between habitat patches

• Grassland species prefer disturbance corridors to move between habitat 
patches

• ...but similarity between species appears more related to mobility and 
ability to use urban habitats

• Species with lower resistance to urban landscape features (speckled 
wood and comma) have undergone much more extensive range 
expansion

• Species with higher resistance to urban landscape features (purple 
hairstreak and gatekeeper) have undergone much more restricted range 
expansion 

• Ability of the comma to use the urban matrix may have limited the use of 
corridors – does this have implications for invasive species?
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• If generalist species are making it through, should measures to enhance 
connectivity therefore be targeted at enhancing specialist species 
movement?

• The likelihood of specialists range expansion is not only based on habitat 
availability and mobility, but also the resistance of the landscape features 
in-between

• The strategic position of high resistance landscape features will mean the 
direction of movement through Cheshire will be critical to successful 
range expansion

• Facilitating the movement of specialists between habitat patches will 
require comprehensive intervention strategies:
– Conserving and creating habitat patches in strategically important areas

– Enrichment of corridor management (including provision of niche habitats) 
between key sites

– Increasing functional connectivity by ameliorating management of the matrix, 
both urban and agricultural – again targeted at strategically important areas

– Translocation

• Important decisions about our level of intervention need to be made now!
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• Conserving and 

enhancing habitat 
patches

• Increasing the 
quantity and quality of 
linkages between 
patches

• Reducing the hostility 
of the wider matrix
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