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Introduction
The Government commits in its 25 Year Environment Plan (launched January 2018) to ‘Develop a 
Nature Recovery Network to protect and restore wildlife, and provide opportunities to re-introduce species 
that we have lost from our countryside’ (p.56). The Plan describes this network as providing 500,000 
hectares of additional wildlife habitat, more effectively linking existing protected sites and 
landscapes, as well as urban green and blue infrastructure, and building on the Lawton principles of 
Bigger, Better, More and Joined Up. 

The vision of a Nature Recovery Network is fundamental to providing nature the space it needs to 
recover and thrive — while supporting our health and wellbeing through recreation, active travel, 
carbon capture, improved water quality and flood management. 

We want to actively shape our Nature Recovery Network in the West of England, building on the 
great expertise of the many people who know our regional wildlife intimately. National mapping 
tools are in development — and we are actively engaging in testing (and shaping) these tools where 
opportunities arise — but we believe that the right, deliverable plan for our region needs to come 
from the ground up. 

This document introduces the West of England Nature Partnership’s current thinking on ecological 
network mapping. But mapping is just the first step — the real prize is turning the maps to life by 
agreeing our priorities and working together to safeguard and enhance the Network to best deliver 
for wildlife. 

Read more about the vision of a Nature Recovery Network: wildlifetrusts.org/nature-recovery-
network 

© The Wildlife Trusts

http://wildlifetrusts.org/nature-recovery-network
http://wildlifetrusts.org/nature-recovery-network
http://wildlifetrusts.org/nature-recovery-network
http://wildlifetrusts.org/nature-recovery-network
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Mapping overview
The map overleaf presents a first iteration of our combined working ecological network map. The 
following pages explain the methodology behind it, and breaks down the different layers. 

The map: 

Builds on previous WENP ecosystem services mapping (wenp.org.uk/state-of-environment/) 
which identified where our best woodlands, grasslands and wetlands are, the land that 
supports these habitats, and the best opportunities for new habitat creation; 

Considers woodlands, grasslands and wetlands separately to ensure each functions as a 
coherent network in itself, and then together to understand trade-offs and how habitats 
best combine; 

Applies least-cost analysis which determines ecological networks based on a proxy 
dispersal distance for species associated with a habitat, and the permeability of the 
landscape; 

Considers WENP habitat opportunity mapping (wenp.org.uk/state-of-environment/), 
landscape permeability and local knowledge when considering how to best connect 
fragmented parts of the network; and 

Provides a broad picture and overall approach to ecological network mapping, based on 
existing datasets. It is a living map that will be updated over time as datasets are 
developed and verified. This is intended for strategic use at the West of England level 
and will be enhanced at the local level with localised datasets and knowledge.

Habitats or species? 
These maps are habitat rather than species driven. By safeguarding habitat networks of an extent 
that enables ecosystems to function, we aim to secure the space that nature needs to thrive — 
rather than focusing on the conservation of specific species. Different species have very different 
needs regarding the size of the habitat, or the distances they travel across — and between — 
habitat. As we aim to have one master ecological network map, we have considered parameters 
that will broadly work for a wide range of species. 

To target interventions around specific species, we recommend considering modelling for specific 
needs. See page 24 for examples of where we have modelled woodland networks for a range of 
species groups.

http://wenp.org.uk/state-of-environment/
http://wenp.org.uk/state-of-environment/
http://wenp.org.uk/state-of-environment/
http://wenp.org.uk/state-of-environment/
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Methodology
There are several methods to model ecological connectivity. After researching different methods, 
and with guidance from Forest Research, we proceeded with least-cost modelling. 

This involves: 

Costing the ‘permeability’ of the landscape: This means applying different values to 
different types of land cover to reflect the relative ‘cost’ to different species in crossing that 
landcover type. This requires a 100% coverage land cover map. 

Modelling how functionally connected habitat is: Applying a ‘dispersal distance’ for 
different species, you can see how far species might travel from a core habitat — factored 
by the above cost of travelling across the landscape — and whether they would be able to 
reach nearby quality habitats. We applied different distances for different groups of 
species, but applied one overarching distance for the final map. The following pages explain 
more. We considered woodlands and grasslands separately, and then together (alongside 
wetlands). 

Identifying our best habitat patches: Building on partners’ knowledge of the area, we 
identified the best quality habitat patches — which represent our key ‘arteries’ — to focus 
investment for habitat restoration and enhancement. These also include key international 
and national designations (Ramsar, SPAs, SACs and SSSIs), Local Wildlife Sites and Priority 
Habitat. 

Identifying key connectivity gaps: There are plenty of opportunities to improve 
connectivity in our severed landscape. We aimed to identify the key, strategic connectivity 
gaps by looking at where those core arteries are severed. 

Looking beyond the West of England: Our ecological networks expand far beyond our 
regional boundary. We’ve used habitat network modelling data from Natural England to 
help us understand how our woodland, grassland and wetland networks connect to the 
wider landscape. 

Wetlands function differently: We didn’t apply least cost modelling to wetlands, 
because they function differently. Rather, we considered hydrological flows. We have 
identified the most important wetland networks as being our rivers and lakes, and flows 
upstream and downstream of SSSIs and other priority wetland habitats. We have used 
Environment Agency data on Working With Natural Processes: Floodplain Reconnection 
Potential to identify key opportunities to improve connectivity across the wetland network. 
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Land cover
We used the WENP Combined Ecological Networks map (inset below) from the suite of ecosystem 
services maps developed in 2016 (available at wenp.org.uk/maps) as the basis of a land cover map. 
Other land cover datasets considered included: 

CEH Land Cover Map: Not freely available; and 

CORINE: Freely available but not sufficiently granular. 

Phase 1 Habitat Survey data was included in the 2016 mapping. 

The WENP ecosystem services mapping was developed using the SENCE (Spatial Evidence for 
Natural Capital Evaluation) methodology developed by Environment Systems, which considers four 
key factors which may affect ecosystems and their ability to provide a service: 

1. The type of landcover; 
2. The underlying soil and geology; 
3. The topography  / slope; 
4. The type of management regime in place.

http://wenp.org.uk/maps
http://wenp.org.uk/maps
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Datasets for determining land cover for these maps include the following. For other datasets used 
to determine soil, geology, topography and management regime, please refer to the full technical 
report (wenp.org.uk/state-of-environment): 

Datasets used Accuracy and resolution comments

Land cover Phase 1 / IHS habitat layer BRERC; Good 
quality grasslands BRERC; NE BAP Priority 
Habitats

The land cover data was created from a 
conflation of these surveys; they are from 
multiple dates and all should be assumed to be 
prior to 2014. 

Some of the area has been assessed by field 
survey (e.g. Phase 1 / IHS surveys) and this has a 
resolution on the ground of between 0.1ha and 
0.25ha. 

Remote sensing analysis has a resolution of at 
best 0.25ha; hedgerows have only been identified 
where they are wider than approximately 2m.

National Forest Inventory Managed 
Woodland in the SW; Ancient Woodland 
Inventory; Econet Woodland / Grassland 
Pond surveys

Shoreline management plans WFD; Coastal 
waterbodies; Saltmarsh species

Areas not covered by the above were 
analysed from remote sensing data.

The Combined Ecological Networks map includes the following categories: 

Woodland stock; 

Supporting woodland; 

Wetland stock; 

Supporting wetland; 

Grassland stock; 

Supporting grassland; 

Supporting multiple networks; and 

Roads and urban. 

The areas not covered by the above have been assumed to be arable to create a 100% land cover 
map.

http://www.wenp.org.uk/state-of-environment/
http://www.wenp.org.uk/state-of-environment/
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 Woodlands 
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Permeability of the landscape
To determine which values we should apply to create a permeability map for woodland connectivity, 
we built on work by Watts et al. (2010), which determined permeability based on the Wales Phase 1 
Habitat Surveys with the following parameters as determined through stakeholder workshops: 

Cost Watts et al. definition (from Phase 1 
Habitat survey data)

Applied to WENP land cover map

Full permeability 0 Semi-natural broadleaved woodland Woodland stock

High permeability 1 Planted/felled broadleaved and mixed 
woodland, scrub, bracken

Supporting woodland; Supporting 
multiple networks

Medium 
permeability

3 Heathland, marshy grassland Supporting grasslands

5 Unimproved grassland, mire Grassland stock

10 Planted/felled coniferous woodland, 
semi-improved grassland, swamp

Supporting wetlands

Low permeability 20 Improved and amenity grassland, 
arable, water

Wetland stock; Arable

50 Roads, buildings Roads & buildings

0 — Full permeability 

1 — High permeability 

3 — Medium permeability 

5 — Medium permeability 

10 — Medium permeability 

20 — Low permeability 

50 — Low permeability 
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Modelling woodland networks
Building on Watts et al. (2010) and further discussion with stakeholders, we modelled two levels of 
woodland network: 

Core network: Dispersal distance of 500m around ancient woodland 
Aspirational network: Dispersal distance of 1km around all woodland 

The core network indicates our most important 
woodland networks — those where ancient 
woodlands, our best quality woodland habitat, 
functionally connect. 

The aspirational network looks at how well all 
our woodland is connected. 

We ran varying distances, based on a literature 
review, before agreeing on these parameters as 
appropriate for the West of England. 

See page 24 for example networks modelled 
for different types of species. 

Dispersal 
distance 
factored 
by cost 

Ancient woodland (stock) 

Woodland (stock) 

Core network 

Aspirational network
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Identifying core arteries
We reviewed the network maps alongside priority habitat maps, the Natural England mapping (page 
21), and our local knowledge to identify the best parts of the woodland network — where we should 
focus investment on restoration and enhancement, and which serve as core arteries for the rest of 
the network. In some cases, habitats form part of a broader wetland or grassland network — hence 
some gaps below. These areas also include relevant nationally designated sites and Local Wildlife 
Sites. These are included on the map below.

Key connectivity gaps
Once we had identified our core woodland arteries, we looked for the best opportunities to improve 
connectivity across the network, by looking for the most strategic opportunities to reduce 
fragmentation through new habitat creation. We considered gaps identified in the network 
modelling alongside the 2016 WENP Ecosystem Services mapping which identified opportunities for 
habitat creation (based on geology, soils, slope and land management). These are included on the 
map below.

Woodland connectivity opportunities 

Woodland strategic network (core arteries) 

Woodland (stock) 

Aspirational network (model) 



 14

 Grasslands 
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Permeability of the landscape
The above methodology was adapted to determine the permeability of the landscape for grasslands 
networks. The cost ratios were amended to reflect the relative permeability of different habitat 
types for broadleaved, mixed and yew woodland, and neutral grassland, in Eycott et al. (inserted in 
table below). Medium permeability costs have been increased from those used for woodland 
networks (from 3 to 5 and 5 to 7) to reflect the relative cost increase identified in Eycott et al. (2011). 

Cost Applied to WENP land cover map

Full permeability 0 Woodland stock

High permeability 1 Supporting woodland; Supporting multiple networks

Medium permeability 5 Supporting grasslands

7 Grassland stock

10 Supporting wetlands

Low permeability 20 Wetland stock; Arable

50 Roads & buildings

0 — Full permeability 

1 — High permeability 

5 — Medium permeability 

7 — Medium permeability 

10 — Medium permeability 

20 — Low permeability 

50 — Low permeability 
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Modelling grassland networks
Grassland networks were modelled according to a dispersal distance of 500m, following the 
distances used for previous grassland mapping (including B-Lines — see avonwildlifetrust.org.uk/b-
lines).

Grassland (stock) 

Grassland network 

http://avonwildlifetrust.org.uk/b-lines
http://avonwildlifetrust.org.uk/b-lines
http://avonwildlifetrust.org.uk/b-lines
http://avonwildlifetrust.org.uk/b-lines
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Identifying core arteries
We reviewed the network maps alongside priority habitat maps, the Natural England mapping (page 
23) and our local knowledge to identify the best parts of the grasslands network — where we 
should focus investment on restoration and enhancement, and which serve as core arteries for the 
rest of the network. In some cases, habitats form part of a broader wetland or grassland network — 
hence some gaps below. These areas also include relevant nationally designated sites and Local 
Wildlife Sites. These are included on the map below.

Key connectivity gaps
Once we had identified our core grassland arteries, we looked for the best opportunities to improve 
connectivity across the network, by looking for the most strategic opportunities to reduce 
fragmentation through new habitat creation. We considered gaps identified in the network 
modelling alongside the 2016 WENP Ecosystem Services mapping which identified opportunities for 
habitat creation (based on geology, soils, slope and land management). These are included on the 
map below.

Grassland connectivity opportunities 

Grassland strategic network (core arteries) 
  

Grassland (stock) 

Grassland network 
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 Wetlands 
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A hydrological approach
We took a hydrological approach to understanding where our best wetland networks are and the 
best opportunities to reduce fragmentation. In determining the most important parts of our 
wetland networks, we highlighted rivers, streams and lakes, and the most valuable parts of our 
rhyne networks and coastal grazing marsh. We identified these as wetlands upstream and 
downstream of SSSIs and other priority wetland habitat. The flood zone can be considered as a 
proxy for temporary wetland, and offers some protection against development. However, 
development upstream can pollute the water quality of these wetlands, and so its potential impact 
on wildlife must be considered and mitigated for. 

We have used Environment Agency data on Working With Natural Processes: Floodplain Reconnection 
Potential (data.gov.uk/dataset/11873c69-d971-44ce-a648-872da9be847f/wwnp-floodplain-
reconnection-potential) to identify key opportunities to improve connectivity across the wetlands 
network. Blockages to fish passage — including weirs — should also be considered in identifying 
local opportunities to improve wetlands connectivity. 

The 2016 WENP Ecosystem Services mapping included wetlands, water quality and water quantity. 
You can view these maps at wenp.org.uk/maps. 

The Bristol Avon Catchment Partnership has completed  
an extensive evidence review considering different  
aspects of sustainable water management. See 
wessexwater.co.uk/Bristol-Avon-key-documents. 

Wetland connectivity opportunities 

Wetland strategic network 

Rivers & streams 

Flood Zone 2 (indicative 

https://data.gov.uk/dataset/11873c69-d971-44ce-a648-872da9be847f/wwnp-floodplain-reconnection-potential
https://data.gov.uk/dataset/11873c69-d971-44ce-a648-872da9be847f/wwnp-floodplain-reconnection-potential
http://wenp.org.uk/maps
http://wessexwater.co.uk/Bristol-Avon-key-documents
https://data.gov.uk/dataset/11873c69-d971-44ce-a648-872da9be847f/wwnp-floodplain-reconnection-potential
https://data.gov.uk/dataset/11873c69-d971-44ce-a648-872da9be847f/wwnp-floodplain-reconnection-potential
http://wenp.org.uk/maps
http://wessexwater.co.uk/Bristol-Avon-key-documents
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We acknowledge that, sometimes, the most effective water interventions might be outside of the 
West of England within the wider Bristol Avon Catchment. The below is a map of the sub-
catchments of the Bristol Avon.

Source: Bristol Avon Catchment Partnership 
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 Putting it all together 
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Beyond the West of England

Combining ecological networks
When combined, these separate networks sometimes overlay. This is not surprising, as a diversity of 
habitat supports a diversity of species. Core arteries and key connectivity opportunities have been 
reviewed on consideration of how the networks combine, but remember that these are based on a 
model and are not prescriptive. When taking forward an opportunity to create or restore habitat, it 
is important to consider the trade-offs of different types of habitat, and whether it is possible to 
create mosaic habitat. While we have approached this with a typology of woodland, grassland and 
wetland, in reality many of the interventions needed will be a mosaic of different habitat 
types. We recommend seeking expert ecologist advise if you’re unsure.

Natural England is currently developing a national habitat network map. This identifies habitat 
groups and opportunities for habitat restoration and creation to reduce fragmentation. We used 
this mapping to sense-check our data and priorities, but also to identify the wider ecological 
networks — beyond the West of England — that our networks relate to, which we indicate on the 
main map on pages 4-5. 

See Natural England’s GIS data here: naturalengland-defra.opendata.arcgis.com/datasets?
q=habitats. Please note that Natural England are continuing to develop these maps and a further 
update is planned for Spring 2019. For more information on Natural England’s mapping, contact 
ian.crosher@naturalengland.org.uk. 

http://naturalengland-defra.opendata.arcgis.com/datasets?q=habitats
http://naturalengland-defra.opendata.arcgis.com/datasets?q=habitats
mailto:ian.crosher@naturalengland.org.uk
http://naturalengland-defra.opendata.arcgis.com/datasets?q=habitats
http://naturalengland-defra.opendata.arcgis.com/datasets?q=habitats
mailto:ian.crosher@naturalengland.org.uk
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Nature Recovery Networks in the 
South West
We are working closely with the other Local Nature Partnerships across the South West to ensure 
our emerging Nature Recovery Networks are coherent at the regional scale. 

We are currently developing shared principles that will underpin our Nature Recovery Networks — 
not only design principles of the mapping but also ambitions for delivery. 

This regional collaboration builds on previous efforts by Biodiversity South West to identify and 
prioritise our most important landscape-scale habitats — our Strategic Nature Areas — in the South 
West. We also considered these areas in the mapping of our West of England Nature Recovery 
Network. Find out more: biodiversitysouthwest.org.uk/nmap.html 

Source: biodiversitysouthwest.org.uk/docs/SWNatureMapleafletup.pdf  

http://biodiversitysouthwest.org.uk/docs/SWNatureMapleafletup.pdf
http://biodiversitysouthwest.org.uk/docs/SWNatureMapleafletup.pdf
http://biodiversitysouthwest.org.uk/nmap.html
http://biodiversitysouthwest.org.uk/nmap.html
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Networks for different species
In developing the above methodology, we explored developing maps for different species types. 
This section serves as a record of the methodology development process and demonstrates that 
variants of the model can be run to support initiatives that target different species. At a stakeholder 
workshop on developing woodland networks, we identified key species relating to local woodlands, 
and developed ‘focal species profiles’ to act as a proxy for different species types, based on available 
data. The below table summarises an evidence review of dispersal distances for different species, 
which have been applied to the West of England in the maps below.

Proxy Species from research Suggested dispersal 
distance

Birds Birds: >2ha (Humphrey et al. 2013) 
Marshtits: 704-1065m (Broughton et al. 2010) 
Goldcrests: 46m (Creegan & Osborne 2005) 
Chaffinches: 150m (Creegan & Osborne 2005) 
Lesser Spotted Woodpecker: 3km (Charman et al. 2010)

Min: 50m 
Max: 3km

Mammals Dormouse: 3ha extent. 250-500m dispersal over open fields (Buechner 2008) 
Bat: 3km (Fuentes-Montemayor et al. 2013). 90% roosts within 440m 
broadleaved woodland (Boughey et al. 2011). >4ha (Humphrey et al. 2013) 
Hedgehog: Avg home range 0.8km, dispersal to 3.8km (Doncaster et al. 2017)

Min: 250m 
Max: 3km

Invertebrates Crickets: 55m from woodland habitat through semi-natural and grazed 
grassland (Brouwers et al. 2011) 
Low dispersal ability: 30m (Irmler et al. 2010) 
Aspen hoverfly: 1km (Rotheray et al. 2009) 
Longhorn: 1.6km (Drag et al. 2011) 
Stag beetle: 1km (Thomaes 2009) 
Moths: >5ha (Humphrey et al. 2013)

Min: 30m 
Max: 1.5km

Lower plants Woodland herbs: 1.5-2.5ha (Humphrey et al. 2013) 
Lungwort: 35m, max 75m (Öckinger et al. 2005) 
Lichens: 1.5-3.5ha (Humphrey et al. 2013)

Min: 35m 
Max: 75m

Birds

Ancient woodland (stock) 

Woodland (stock) 

Minimum network (50m dispersal) 

Maximum network (3km dispersal)
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Mammals

Invertebrates

Lower plants

Ancient woodland (stock) 

Woodland (stock) 

Minimum network (35m dispersal) 

Maximum network (75m dispersal)

Ancient woodland (stock) 

Woodland (stock) 

Minimum network (30m dispersal) 

Maximum network (1.5km dispersal)

Ancient woodland (stock) 

Woodland (stock) 

Minimum network (250m dispersal) 

Maximum network (3km dispersal)
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Recommended ambitions

Making a map is only the first step. What really counts is agreeing our ecological priorities, and 
developing — and then delivering — a plan to truly enable nature to recover. We support the 
integration of these maps and strategic approach in regional plans, strategies and programmes, 
including the West of England Green Infrastructure Strategy. 

We see this very much as a living map. New mapping tools are being developed at the national level, 
and it is likely that we will see standard principles for mapping Nature Recovery Networks emerge. 
We strongly support this, because we need standard approaches to ensure network maps knit 
together properly, and because we are more effective when we work together at scale. WENP are 
actively involved in contributing to these national methodologies as opportunities emerge. We also 
acknowledge more work is needed to define measurable targets against the ambitions. 

We welcome views on this proposed Nature Recovery Network. Get in touch at info@wenp.org.uk.  

Next steps

To realise nature’s recovery, we recommend the following ambitions, which will require the support 
and commitment from a wide range of stakeholders to deliver: 

Create 5,108 hectares of wildlife-rich habitat outside the protected site network 
by 2043: This adapts Government’s ambition as laid out in the 25 Year Environment Plan to ‘create 
or restore 500,000 hectares of wildlife-rich habitat outside the protected site network, focusing on priority 
habitats as part of a wider set of land management changes providing extensive benefits’. Our share of 
this (by proportion of land) is 5,108 hectares1. 

Double our woodland by 2060: This aligns with the Government’s ambition as laid out in the 
25 Year Environment Plan to increase woodland in England to 12% coverage by 2060 (woodland 
currently covers 6% of the West of England). We recommend this is interpreted as: double tree 
canopy cover in urban areas; double woodland cover (as measured by hectarage) in rural areas; and 
double the number of hedgerow trees. These targets should take into account the loss of ash (~20% 
of our tree stock TBC) due to ash dieback, as well as other diseases. 

Close the connectivity gaps with 580 hectares of new native woodland and 660 
hectares of new species-rich grassland by 2050: This is the amount of new habitat creation 
needed to fill in the key connectivity gaps identified on pages 13 and 17.  

All water catchments to be in good ecological status and all SSSIs in favourable 
condition by 2027 (Water Framework Directive). 

Double the amount of land managed for environmental gain from 2018 levels by 
2050: This includes good, long term stewardship of existing natural assets. 

All new developments achieve well connected and appropriate biodiversity net 
gains that contribute across these ambitions 

Double the abundance of wildlife from 2018 levels by 2050 

Develop a strong and living evidence base to hold the above ambitions to account 
and help us make the smartest decisions for nature’s recovery

1 We recognise that further work is needed to localise Government targets according to the physical carrying capacity of the West 
of England

mailto:info@wenp.org.uk
mailto:info@wenp.org.uk
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