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A DRAFT NATURE RECOVERY NETWORK FOR OXFORDSHIRE – TECHNICAL REPORT

SUMMARY
The Nature Recovery Network is a major commitment in the UK Government’s 25‐Year Environment Plan1,
intended to improve, expand and connect habitats to address wildlife’s decline and provide wider
environmental benefits for people.
The concept for the Nature Recovery Network is simple. Existing protected sites represent the best areas
for wildlife, and they should form the core of any network. But to support nature’s recovery action is
required to extend and link these existing sites, both to support wildlife and to recover the range of
economic and social benefits that nature provides.
Here we present a draft Nature Recovery Network for Oxfordshire. It is the result of analysis and synthesis
of a wide range of data concerning the landscape and wildlife of Oxfordshire. It has been subject to
consultation by Oxfordshire’s environmental stakeholders.
The Nature Recovery Network presented here is very much a first draft and further work is required to set
out the aims and objectives of a Nature Recovery Network for Oxfordshire and to revise the spatial
representation of the NRN.

1

https://www.gov.uk/government/publications/25‐year‐environment‐plan
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1. INTRODUCTION

1.1.

WHAT IS AN NATURE RECOVERY NETWORK?

The Nature Recovery Network is a major commitment in the UK Government’s 25‐Year Environment Plan,
intended to improve, expand and connect habitats to address wildlife’s decline and provide wider
environmental benefits for people.
The concept for the Nature Recovery Network is simple. Existing protected sites represent the best areas
for wildlife, and they should form the core of any network. But to support nature’s recovery action is
required to extend and link these existing sites, both to support wildlife and to recover the range of
economic and social benefits that nature provides.
In a discussion paper produced in 20192, DEFRA suggest that a network is likely to include the following
broad components:



Core areas of existing wildlife‐rich habitat, including protected sites;
Potential areas – where habitat restoration and creation is prioritised;

In addition, DEFRA propose developing a series of Nature Recovery Areas – zones of focused activity where
management is targeted to strengthen the network at landscape or catchment scale.

1.2.

OXFORDSHIRE PLAN 2050

As part of the Oxfordshire Housing and Growth Deal agreement with the Government, the six Oxfordshire
authorities – Cherwell District Council, Oxford City Council, Oxfordshire County Council, South Oxfordshire
District Council, Vale of White Horse District Council and West Oxfordshire District Council ‐ have
committed to producing a joint statutory spatial plan (JSSP), known as the Oxfordshire Plan 2050 (OP2050).
The Oxfordshire Plan will provide an integrated strategic planning framework and evidence base to support
sustainable growth across the county to 2050, including the planned delivery of new homes and economic
development, and the anticipated supporting infrastructure needed.

https://www.confor.org.uk/media/247417/nature‐recovery‐network_discussion‐document_defra‐
group_april2019.pdf
2
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As part of the formation of the plan, the authorities are committed to ensuring there will be early,
proportionate and meaningful engagement between plan makers and communities, local organisations,
businesses, infrastructure providers and statutory bodies.
The current timetable aims to submit the Oxfordshire Plan 2050 to the Planning Inspectorate for
independent examination in Spring 2021 with the aim it will be adopted by March 20223.
Early consultation with stakeholders has identified the importance of Oxfordshire’s environment and
landscape, for health and well‐being, for the economy and in creating a desirable place to live. As such it is
important that the plan recognises this. The OP2050 team have been compiling evidence to inform the
plan; the Nature Recovery Network can be used to inform the pattern of growth in Oxfordshire.

1.3.

A NATURE RECOVERY NETWORK FOR OXFORDSHIRE

OP2050 provided the impetus for this work at this time, but the plan, and development more generally, is
not the sole focus of the NRN.
An exploratory meeting to discuss an Oxfordshire NRN was held on 11th June 2019, led by TVERC and
involving representatives from BBOWT, RSPB, Wild Oxfordshire, Freshwater Habitat’s Trust and
Oxfordshire County Council. There was a strong consensus from all present that we should be identifying
an NRN, using CTAs as the starting point, as soon as possible so that the information could be fed into the
Oxfordshire Plan 2050. It was noted that West of England have already published their Nature Recovery
Network, and combined with the short timetable for OP2050 it was not considered necessary to wait for
further DEFRA guidance.
The proposal was for a collaborative approach to identifying a Nature Recovery Network for Oxfordshire,
led by TVERC, Wild Oxfordshire and BBOWT, with significant input from Freshwater Habitats Trust and
RSPB. It was important that this project also engaged with a wider group of stakeholders to ensure that
the Nature Recovery Network was scrutinised by the wider environmental community in Oxfordshire, and
this was designed in from the outset.
Oxfordshire stakeholders agreed that in Oxfordshire a Nature Recovery Network should:
•
•

3

Focus on biodiversity, although there will be some overlap or relationship with Green Infrastructure
which needs to be acknowledged, particularly in urban areas
Be a spatial prioritisation plan to guide what we do and where

https://oxfordshireplan.org/news/new‐timetable‐oxfordshire‐plan‐2050/
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•
•
•
•
•
•
•
•

Have Conservation Target Areas4 (CTAs) at its core
Work at different scales, from County to Parish (and allow for development of a local NRN at even
finer scales e.g. on a development site or within a Neighbourhood Plan)
Consist of core areas and opportunity areas.
Be identified using a robust method which is transparent and defendable.
Identify the best locations for new habitat and species conservation projects (at different scales)
Help prioritise the investment from a future agri‐environment scheme
Identify priority areas for investment to secure biodiversity net gain from development
Support the development of planning policies and decisions within the context of the NPPF

2. METHOD
TVERC collated a wide range of data and used a variety of analytical approaches to identify a draft NRN for
Oxfordshire. The data and methods are described below.

2.1.

DATA ACQUISITION

A wide range of information and data already exists to inform the scale and location of an NRN. In order to
ensure that an Oxfordshire NRN fits in with others being identified across England, it is important to ensure
that connectivity across the county border is considered. TVERC acquired habitat data within a 2km buffer
around the county from neighbouring Local Environmental Records Centres (LERCs) in Buckinghamshire,
Northamptonshire, Warwickshire, Gloucestershire, Swindon and Wiltshire. Once acquired, these various
datasets were combined into a small database to enable further analysis.
Additional data was acquired from partners within Oxfordshire as follows.


Important Freshwater Areas and freshwater network data from Freshwater Habitats Trust

Freshwater Habitats Trust have identified Important Freshwater Areas, which are areas which support
significant a proportion of freshwater biodiversity. The concept behind Important Freshwater Areas is to

4

https://www.wildoxfordshire.org.uk/biodiversity/conservation‐target‐areas/
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bring together information on the location of areas important for the protection of freshwater
biodiversity5.
Freshwater Habitats Trust (FHT) have completed work to map Freshwater Networks, which takes a
hydrological approach to freshwater connectivity suitable for this dynamic ecosystem. The freshwater
network identified by FHT includes a significant amount of terrestrial habitat, including ancient woodlands.
Terrestrial habitats, especially woodlands, are important in the upper catchments of river systems as they
control the flow of water as well as providing a filtering function to ensure high water quality.


Oxfordshire Wildlife and Landscape Study

The landscape character assessment for Oxfordshire is currently being refreshed to reflect the information
contained in the Historic Landscape Classification for Oxfordshire. TVERC acquired landscape descriptive
unit data from Oxfordshire County Council


Important Plant Areas from Plantlife

Plantlife6 has identified 165 Important Plant Areas (IPAs) whichrepresent the best places for wild plants in
Britain. These include the very best examples of internationally threatened habitats, such as ancient oak
woods, sand dunes, deep mossy bogs, cliffs with arctic‐alpine plants and flower‐rich limestone grassland.
They are hotspots of diversity for plants, mosses and lichens, often forming mosaics of habitats or unique
communities of species and support the best populations of internationally threatened plants including fen
orchid, floating water‐plantain and petalwort. IPAs form the focus for much of Plantlife’s conservation
work.


B‐Lines pollinator corridors from Buglife

The B‐Lines are a series of ‘insect pathways’ running through the countryside and towns, along which
Buglife is restoring and creating a series of wildflower‐rich habitat stepping stones. They link existing
wildlife areas together, creating a network that will weave across the British landscape. This will provide
large areas of brand new habitat benefiting bees and butterflies– but also a host of other wildlife.7


Conservation Target Areas data from Wild Oxfordshire held by TVERC

5

https://freshwaterhabitats.org.uk/research/important‐freshwater‐areas/

6

https://www.plantlife.org.uk/uk/nature‐reserves‐important‐plant‐areas/important‐plant‐areas

7

https://www.buglife.org.uk/our‐work/b‐lines/
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Conservation Target Areas (CTAs)8 identify some of the most important areas for wildlife conservation in
Oxfordshire, where targeted conservation action will have the greatest benefit. Each CTA supports one or
more of the 20 priority habitats found in Oxfordshire. They provide a focus for coordinated delivery of
biodiversity work, agri‐environment schemes and biodiversity enhancements through the planning system.
The CTAs offer the best opportunities for establishing large habitat areas and/or networks of wildlife
habitats.


Conservation Priority Zones for Great Crested Newts from NatureSpace Partnership.

These are areas identified as being important for great created newts and have potential to be enhanced
through the creation of new aquatic and terrestrial habitat. These zones have been identified by the
NatureSpace Partnership and the Newt Conservation partnership.
There are likely to be other sources of information and data that could contribute to the identification of
an NRN. Any map of an Oxfordshire NRN should be recognised as being a ‘live’ document that will evolve
as new information becomes available. A similar approach is taken with Local Wildlife Sites, which are re‐
assessed regularly9.

2.2.

DATA ANALYSIS

The concept for a nature recovery network is that core sites should be linked together by a network. To
identify this network, TVERC carried out two different analyses:
1. Habitat connectivity analysis
2. Landscape character analysis
The aim of these analyses was to understand how well‐connected existing patches of habitat are and
where in the landscape these habitats are concentrated. The outputs from these analyses, along with data
on the location of the most important sites for nature conservation, can be used to create a draft NRN.
The methods for these analyses are detailed below.

8

https://www.wildoxfordshire.org.uk/biodiversity/conservation‐target‐areas/

9

http://www.tverc.org/cms/content/local‐wildlife‐sites
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2.2.1. CONNECTIVITY ANALYSIS
A connectivity analysis for woodland and grassland habitats (Figure 1 and Figure 2) was carried out. We
used a species‐based approach to investigate the functional connections between habitat patches based
on the abilities of species to move between them. We used a cost‐distance approach (Catchpole, 2006)
which assigns scores for landscape permeability to different habitat types, based on the ability of a typical
woodland or grassland species to disperse though the landscape. Habitats are well connected where the
landscape is permeable to species and they are able to move easily between core habitat patches via
corridors and stepping stones. Habitats are poorly connected when the landscape is not permeable and
core habitat patches are isolated from each other by barriers to movement. Full details of this method are
available in Appendix A. This approach has been used by the Forestry Commission, the Nene Valley,
Berkshire LNP, TVERC, BBOWT, the West of England Nature Partnership and others to model habitat
connectivity.
Woodland and grassland habitats are the key terrestrial habitats represented in Oxfordshire. Priority
habitat patches were used as the core habitat from which to model connectivity. The output of this
analysis is a connected network for both woodland and grassland habitat types.

2.2.2. LANDSCAPE CHARACTER ANALYSIS
Landscape character is regarded as an important factor in identifying an NRN for Oxfordshire. Landscape
character combines the abiotic, biotic and cultural factors that shape a landscape, and any habitat creation
targets need to respect landscape character. For example, it might be inappropriate to propose significant
woodland planting in a landscape that is very open and has little existing woodland as that intervention
could fundamentally alter the character of the landscape. Instead woodland planting may be more
appropriate in a landscape that is already well‐wooded, with grassland creation or restoration more
appropriate in an open landscape.
To address this, landscape descriptive unit (LDU) data from the Oxfordshire Wildlife and Landscape10
refresh were used to understand how habitats are distributed across landscape types (Figure 3). For each
landscape descriptive unit, we calculated the area of different habitat types it contained. Again, we
focused on woodland and grassland habitats, as wetland and freshwater habitats are dealt with via a

10

http://owls.oxfordshire.gov.uk/wps/wcm/connect/occ/OWLS/Home/
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different method (see below). We then used a hierarchical clustering approach (Ponting, 2016), to group
landscape units into distinct clusters, based on the amount of different habitat types in each unit.
The results of the cluster analysis were used to assign cluster identities to landscape descriptive units and
map the results. The analysis highlights which landscape descriptive units are most similar. We then
calculated the proportion of each habitat type in each cluster to reveal which landscapes are most
important for semi‐natural habitats in Oxfordshire.

2.2.3. FRESHWATER NETWORK
Freshwater Habitats Trust (FHT) have completed work to map Freshwater Networks which takes a
hydrological approach to freshwater connectivity more suitable for this dynamic ecosystem. The
freshwater network identified by FHT included a significant amount of terrestrial habitat, including ancient
woodlands. Terrestrial habitats, especially woodlands, are important in the upper catchments of river
systems as they control the flow of water as well as providing a filtering function to ensure high water
quality. However, because TVERC had considered terrestrial habitats in other analyses, we produced an
alternative freshwater network which excluded terrestrial habitats.
To do this, we took the flood zone 3 data from the Environment Agency and combined it with wetland and
freshwater priority habitats and OWLS landscape character area data to produce a freshwater network
(Figure 4). The same data were used to produce the FHT freshwater network, so there is a great deal of
overlap between the two, with the exception of the inclusion of terrestrial habitat. The OWLS data was
used to include landscape features, particularly river valleys, where there are important concentrations of
freshwater and wetland priority habitat.

2.3.

SYNTHESIS

All of the data and analytical outputs were combined to produce a draft Nature Recovery Network for
consultation at two workshops as follows.
It had already been agreed by the Biodiversity Advisory Group that the Conservation Target Areas (CTAs)
should be incorporated into an NRN. As the Important Freshwater Areas (IFAs, Figure 4) are similar in aim
and scope to the CTAs, TVERC decided that these two datasets should make up the key areas of the NRN.
Between them they encompass most of the designated sites and priority habitat in the county. For ease of
presentation, we decided to present a separate NRN for freshwater habitats and terrestrial habitats.
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For the freshwater NRN, we combined the IFAs, Conservation Priority Zones for Great Crested Newts (CPZ)
and the freshwater network (Figure 5).
For the terrestrial NRN, we combined the CTAs and the outputs of the landscape analysis (Figure 6). We
felt that the landscape analysis represented the areas where there was a significant proportion of habitat
which could act as corridors and stepping stones between CTAs and where connectivity could be improved.
The Important Plant Areas are relatively small in area in Oxfordshire and are contained almost entirely
within the existing Conservation Target Areas. Large parts of the B‐Lines are also contained within the
CTAs. However, the B‐Lines could be used to further refine the NRN in some locations if that was felt
necessary. The connectivity analysis was not used at this stage, but we proposed that it could be used to
refine the extent of the NRN and help to better link areas that are isolated from the main NRN.
The combined terrestrial and freshwater networks were presented as a proposed Nature Recovery
Network for Oxfordshire at two stakeholder workshops (Figure 7).
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3. CONSULTATION
TVERC, Wild Oxfordshire and BBOWT led two workshop sessions to present the initial outputs from the
analysis and to invite feedback from a range of stakeholders. Fifty‐six organisations were invited to the
consultation workshops. In total across two sessions 45 organisations were represented and 67 individuals
attended.
Below is a summary of the feedback received in the workshops as it relates to the mapped Nature
Recovery Network. Other feedback on the aims and objectives of the NRN is available from TVERC, Wild
Oxfordshire or BBOWT on request.

3.1.

FEEDBACK ON THE INITIAL NRN OUTPUTS

Comments on the extent of the proposed NRN vary considerably and three differing views were expressed.
First, that the NRN was about the right size; second, that the NRN should cover much more land; and third,
that the proposed NRN was too big. These different views are equally valid and result from different ways
of defining the purpose of a Nature Recovery Network. These include:
•
•
•

the NRN be narrowly focussed on only the very best areas and not be concerned with the wider
countryside;
the NRN should only be considered in terms of the growth and development agenda;
the NRN should be concerned with nature’s recovery across the whole of Oxfordshire.

The production of a local Nature Recovery Strategy by stakeholders will help to define the purpose, aims
and objectives of a Nature recovery Network for Oxfordshire, and further discussion is required to reach a
consensus. The mapping of the NRN can then be updated to reflect the Nature Recovery Strategy.
There was some specific feedback received at the workshops. Firstly, that the NRN should not contain
‘islands’, i.e. areas of the NRN that are not connected to the rest of the network. Any current ‘islands’
should be connected to the rest of the network. There were also some suggestions about how to do this,
but generally the feedback was that the connectivity analysis can be used to connect islands to the rest of
the network.
Feedback also suggested that grasslands should be better connected, particularly those in the Cotswolds
AONB. Using the connectivity data to do this seems appropriate.
There was a great deal of discussion on how the draft NRN could be refined. Some stakeholders felt that
the connectivity data could be used to expand the network. Some stakeholders felt that the connectivity
data could be used to better connect the network, especially CTAs. However, there was some concern
July 2020
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again about the size of the NRN and that too large an area would make it hard to focus on delivering
nature’s recovery. Others felt that the connectivity data was either not useful or not required. However,
there was a general acknowledgement that the connectivity data could be useful in helping to define the
extent of the NRN, whether that is to reduce its area or increase it.
The resolution of mapping of CTAs vs IFAs (freshwater core areas) also produced conflicting advice. CTAs
were mapped to field boundaries based on Ordnance Survey MasterMap data; this was not the case for
IFAs, which are more indicative of areas that are important for freshwater habitats an biodiversity. Some
stakeholders were comfortable with the less precise boundaries of the IFAs. Others felt that the
imprecision would be a problem, particularly in a development planning context where well defined and
defendable boundaries are very important.
Further stakeholder feedback is provided in Appendix B.

3.2

REFINING THE NRN USING FEEDBACK.

Based on the feedback from the workshops, TVERC refined the draft NRN as follows:







Reduced the overall area of the NRN to the CTAs, IFAs and freshwater connectivity layer;
Used the connectivity analysis data to connect key areas of core assets to the main network;
Created a wider landscape zone to capture the importance of the wider countryside in nature’s
recovery;
Produced a single recovery zone, rather than having separate terrestrial and freshwater networks;
Removed the great crested newt Conservation Priority Zones from the NRN.
Included additional biodiversity assets in the core zone.

TVERC felt that the refinements as detailed above best reflected the feedback we received from the
stakeholder workshops.
The draft version of the NRN was presented to Oxfordshire’s Biodiversity Advisory Group (BAG) at a
meeting in October 2019. The BAG had further feedback on the draft presented to them. They decided to
form a steering group in March 2020 to further guide the development and presentation of the NRN to the
OP2050 team. A meeting of this steering group was held on 18th March, chaired by Wild Oxfordshire and
including representatives from BBOWT, the Environment Agency, Freshwater Habitats Trust, TVERC, Local
Authorities, Trust for Oxfordshire’s Environment, Wychwood Project and the AONBs. During this meeting
the following decision were made regarding the NRN mapping:



Set out clearly what is included in the Core Zone;
Establish three zones of the NRN – Core, Recovery and Wider Landscape;
July 2020
P a g e | 16

A draft Nature Recovery Network for Oxfordshire
•••





Not to include urban sites at this stage;
The boundaries of the NRN should be presented as ‘soft’, not with boundaries mapped to features
on the ground;
That the current extent of the NRN was largely appropriate, and that further refinement would
come during the process of creating a local Nature Recovery Strategy;
And that CTA, IFA and AONB boundaries should be shown on a map of the NRN for presentation to
the OP2050 team.

TVERC has implemented these refinements of the draft NRN which is presented in section 4 below.

4. A DRAFT NATURE RECOVERY NETWORK FOR OXFORDSHIRE
The draft Nature Recover Network for Oxfordshire is presented in Figure 8.
CORE ZONE – PROTECTION OF EXISTING SITES AND PRIORITY HABITATS
The core of the NRN contains all of Oxfordshire nature conservation assets. The Core Zone covers
approximately 30,000 hectares, or about 11% of Oxfordshire. This Core Zone includes:













Special Protection Areas
Special Areas for Conservation,
Sites of Special Scientific Interest
Ramsar sites
Local Nature Reserves
Local Wildlife Sites (including proposed)
Cherwell District Wildlife Sites
Oxford City Wildlife Sites
BBOWT reserves
Woodland Trust woodlands
Other sites of local importance for nature conservation, e.g. small nature reserves and other sites
managed for biodiversity not covered by other designations above.
All priority habitat data held by TVERC

It should be noted that there is considerable overlap between many of these categories. Nearly all of the
listed designated sites contain some priority habitat and some sites have more than one designation.
There is also a great deal of priority habitat outside of designated sites. Ancient woodland has not been
included in the core zone separately. The vast majority of ancient woodland is either designated or is
July 2020
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priority habitat. There may be some small areas of ancient woodland that are neither designated nor
priority habitat. Ancient woodland should be considered a defacto part of the Core Zone of the draft NRN.
These are the most important sites for biodiversity in the county. The core of the NRN is the main priority
for nature conservation in the county. Action here should focus on the protection and management of
these sites and habitats to support the greatest amount of biodiversity.
Some of the Core Zone sites are not within the Nature Recovery Zone (see below), but instead sit within
the Wider Landscape Zone. These sites are still important for nature conservation and should be protected
and enhanced.

RECOVERY ZONE – HABITAT CREATION AND RESTORATION, CONNECTING EXISTING ASSETS
This part of the NRN consists of the Conservation Target Areas, the Important Freshwater Areas and a
freshwater network, with additional areas added to provide better connectivity for grassland and
woodland using connectivity data and landscape units. The Recovery Zone covers about 130,000 hectares
or approximately 50% of Oxfordshire.
This part of the NRN is where new habitat creation and habitat restoration should be focussed. Habitat
creation and restoration in this area will better link parts of the core network, either by buffering and
extending core sites, or by providing corridors or stepping stones between core sites.
The Recovery Zone does not include all the Core Zone sites; many sites sit within the Wider Landscape
Zone. However, the Recovery Zone offers the best opportunities for meeting the Lawton principles of
more, bigger, better and more joined.

WIDER LANDSCAPE ZONE – STRENGTHEN LANDSCAPE CHARACTER, MAKING ROOM FOR
NATURE
The wider countryside is still important for nature’s recovery. Here the focus should be on strengthening
the character of the landscape and making room for nature. This could include, for example, the
restoration or creation of hedgerows and other landscape features, managing farmland with nature in
mind, or improving access to the countryside.
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FIGURE 8: A DRAFT NATURE RECOVERY NETWORK FOR OXFORDSHIRE
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7. ABOUT TVERC
Thames Valley Environmental Records Centre (TVERC) is a 'not for profit' organisation covering Berkshire
and Oxfordshire. We are run by a partnership and are one of a national network of local records centres.
We are a member of the Association of Local Records Centres (ALERC) and the National Biodiversity
Network (NBN). Our funding partners include all the local authorities in Oxfordshire & Berkshire plus the
Environment Agency. We also work closely with the Berkshire, Buckinghamshire and Oxfordshire Wildlife
Trust.
WHAT WE DO
We provide our funding partners with annually updated species and sites information as GIS tables, and
undertake surveys of local wildlife sites. We also carry out data analysis for the monitoring of local
authority Local Plans. We provide information to parish councils, local people, conservation bodies, land‐
owners, students and commercial organisations such as ecological consultants and utilities companies via
data searches, data licensing and data exchanges. We provide other services such as ecological surveys,
data analysis & presentation and training.
OUR RECORDS
We hold over 3 million records of flora and fauna in Berkshire and Oxfordshire plus information about
Local Wildlife and Geological Sites, NERC Act S41 Habitats of Principal Importance (previously called UK
Biodiversity Action Plan (BAP) habitats) and Ecological Networks (Conservation Target Areas and
Biodiversity Opportunity Areas). We collect this data from the general public, skilled volunteer /amateur
recorders, professionals working for wildlife charities (BBOWT and RSPB), professionals working for
government agencies (the Environment Agency & local authorities) and ecological consultants. This
information is used:
•
•
•
•

by planning authorities and developers to make informed decisions on the design and location
of sustainable development
to help farmers, land‐owners and conservation organisations manage land in the best way to
enhance biodiversity
by nature partnerships to direct wildlife conservation work
by teachers, students and scientists for education and scientific research.

For more information please visit our website: www.tverc.org
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8. FIGURES

FIGURE 1: WOODLAND CONNECTIVITY. Green areas show the
functionally connected woodland network, not actual woodland habitat.
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FIGURE 2: GRASSLAND CONNECTIVITY. Yellow areas represent the
functionally connected grassland network, not grassland habitat.
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FIGURE 3: LANDSCAPE CLUSTER ANALYSIS. Clusters are based on the
amount of woodland and grassland habitat in each landscape unit.
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FIGURE 4: IMPORTANT FRESHWATER AREAS as identified by the Freshwater
Habitats Trust
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FIGURE 7: PROPOSED NATURE RECOVERY NETWORK presented for
consultation
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FIGURE 8: A DRAFT NATURE RECOVERY NETWORK FOR OXFORDSHIRE
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9. APPENDICES
APPENDIX A: INVESTIGATING CONNECTIVITY USING A COST‐DISTANCE APPROACH
Habitat connectivity describes the degree to which different patches of the same habitat are connected to
each other, either physically or functionally. Maintaining and improving connectivity is one of the key
principles identified by the Lawton Review that protected sites should be ‘more joined up’.
There are a number of different approaches to mapping and modelling habitat networks which can be
broadly split into structure‐based approaches and species‐based approaches. Structure‐based approaches
investigate the physical connections between habitat patches, whereas species‐based approaches
investigate the functional connections between habitat patches based on the abilities of species to move
between them.
For this study TVERC have taken a species‐based approach to habitat connectivity. Habitats are well
connected where the landscape is permeable to species and they are able to move easily between core
habitat patches via corridors and stepping stones. Habitats are poorly connected when the landscape is not
permeable and core habitat patches are isolated from each other due to barriers to movement. TVERC
have used a cost‐distance (or least‐cost) approach to modelling habitat connectivity, based on the habitat
requirements and dispersal abilities of General Focal Species. General Focal Species (GFS) are model
species that are representative of a range of species found in a particular habitat.
The Cost‐Distance approach works by assigning a cost (financial, temporal, energetic etc…) to a surface
(e.g. landscape) and calculating the cumulative cost of moving across that surface. For habitat connectivity
modelling, the ecological energy cost to a GFS of moving through different habitat types is assigned to a
landscape. Table 1 shows how costs are related to habitat suitability. The cost surface can be thought of as
the permeability of the landscape to the GFS. For example, roads have a high energetic cost and can
represent barriers to many species, whereas woodlands for example have a low energetic cost to
woodland GFS.
TABLE 1: HABITAT COST SCORES AND HABITAT SUITABILITY14
Cost Score
Habitat
Habitat
Likelihood
suitability
suitability
1
Optimal
Core habitat
Core habitat

2

Near Optimal

Core habitat

Core habitat

Description
Excellent food,
shelter,
breeding
opportunities
Good food,
shelter,
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Cost Score

Habitat
suitability

Habitat
suitability

Likelihood

5

Good

Core habitat

Core habitat

10

Reasonable

Potential
habitat

Occasionally

20

Fairly Poor

Poor habitat

Rarely

25

Poor

Poor habitat

Rarely

30

Very Poor

Poor habitat

Rarely

35

Extremely Poor

Poor habitat

Rarely

40

Unsuitable

Unsuitable
habitat

Very Unlikely

50

Very Unsuitable

Unsuitable
habitat

Very Unlikely

Description
breeding
opportunities
Good food,
shelter,
breeding
opportunities
Reasonable
food, shelter,
breeding
opportunities;
may be missing
one or more
Lacking either
food, shelter or
breeding
opportunities
Lacking either
food, shelter or
breeding
opportunities
Lacking either
food, shelter or
breeding
opportunities
Lacking either
food, shelter or
breeding
opportunities
Few food,
shelter or
breeding
opportunities
No or little
food, shelter or
breeding
opportunities

To model a functionally connected habitat network a maximum cumulative cost, based on a maximum
dispersal distance of the GFS, is used to show habitat patches that are functionally connected in the
landscape. Maximum dispersal distances and maximum costs for each GFS are shown in Table 2.
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TABLE 2: MAXIMUM COST AND DISPERSAL DISTANCES FOR EACH GENERAL FOCAL SPECIES
General Focal Species

Maximum cost

Dispersal distance

Woodland

1,500

3 km

Grassland

1,000

2 km

Costs were assigned to different habitats for each of the General Focal Species based on the work of Roger
Catchpole for Natural England and adapted by TVERC for use in this project. The main differences to the
previous studies were using 9999 for impermeable surfaces (e.g. buildings and hardstanding) and using a
standard value for roads and railways. We used 9999 for impermeable surfaces as the r.cost model (see
paragraph below for explanation of r.cost model) treats zeros as no cost rather than no data. In order to
ensure that impermeable surfaces were treated as such in the r.cost model, we assigned them a score of
9999 to indicate this impermeability. We used the same score (150) for all roads, rather than assigning
different scores to different categories of roads (A roads, B roads). This is because we did not have
polygon data for different road types.
Costs were assigned to habitats mapped by TVERC in the Oxfordshire Habitat and Land Use layer, as well as
the habitat data received from neighbouring LERCs. These data do not include linear habitats as these have
not been comprehensively mapped in Oxfordshire. Linear habitats (e.g. hedgerows) provide significant
connecting habitat, particularly for woodland species. In addition, urban land use types (e.g. buildings,
gardens etc.) were incorporated from OS MasterMap data. Habitat costs are based on the current
distribution of mapped habitats; habitat permeability could change due to changes in habitat distributions
or in the case of urban features mitigation or enhancement (e.g. provision of green roofs, green walls
etc…). Raster layers were created from this combined Habitats and Land Use layer, one for each GFS. No
data areas (i.e. those outside the study area) were scored 9999 and the raster cell values were multiplied
by the cell size (10 metres) to give the cell value as the cost per metre to each GFS.
The Cost‐Distance analysis was carried out using the r.cost tool in the GRASS (v7) plugin in QGIS (v3.4). The
GRASS r.cost tool uses starting points (or polygons) to calculate the cumulative cost across the whole cost
surface. To create these starting points TVERC selected priority habitat polygons from the Habitats and
Land Use layer (lowland deciduous woodland, lowland meadows, lowland heathland and lowland dry acid
grassland) and created 10 random points per polygon. These were then used as the start points for the
cost distance tool.
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The r.cost tool produces a cumulative cost raster. This raster was converted into a vector format (shapefile)
and cells that had cumulative costs that were greater than the max cost for each GFS were removed. These
cells were then combined into a single polygon to create a layer that shows the functionally connected
habitat network for each habitat type. The output raster contains the cumulative cost for each cell and can
be rendered to show different max costs.
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APPENDIX B. CONSULTATION FEEDBACK

SUMMARY OF FEEDBACK ON NRN MAPS
Feedback has been grouped into broad themes and highlighted in particular the conflicting responses
within these themes.
GENERAL COMMENTS ON THE NRN EXTENT
Comments on the extent of the proposed NR vary considerably and three differing views were expressed.
First, that the NRN was about the right size:
•
•

The large size is good, better to be ambitious and fall short
56% of the county is a lot but more justifiable if green infrastructure or natural capital is also
accounted for rather than just biodiversity

Second, that the NRN should cover much more:
•
•
•
•
•
•

Make whole county a Nature Recovery area and do different things in different places to
improve connectivity
Everywhere has some nature value – don’t lose sight of it!
3 (or more) levels of priority for action
NRN should cover the whole county, but use connectivity data to monitor the change in
connectivity
There is no reason to exclude urban areas for the NRN, the priorities within urban areas will be
different but can still benefit biodiversity
Currently there are large areas not covered by the network, these areas could still be improved
by encouraging hedgerow connectivity, good quality arable field margins and positive
management of arable land (e.g. reduction in pesticide and herbicide use).

Third that the proposed NRN was too big:
•
•
•
•
•
•
•

Currently nearly all of Oxon is in the NRN – high risk of losing focus and “watering down” effort
Simplest solution – NRN as one layer that can be overlain with other data e.g. Natural Capital
mapping
We recommend using CTAs and the FHT Freshwater Network IFA as the “NRN” – allows for local
small scale stuff
Need narrative on what we expect to happen in the white areas
Too big
Refine recovery area
Not targeted enough
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•
•
•

•
•

Won’t help decision making
OWLS and PH made it too big
NRN =
o CTA + freshwater Core areas
o Just 1 layer with detail of protected sites still available to view
o No connectivity – CTAs enough
Too big and inclusive – if everywhere (nearly) is in the NRN then its not a network
Retain and build on the CTAs (+ freshwater core areas) as the NRN – already familiar to most
practitioners

SHOULD THE NRN INCLUDE ISLANDS?
The feedback says ‘No’ – there should not be ‘islands’ in the NRN. They should be connected up to the rest
of the network. There were also some suggestions about how to do this:
•
•
•
•
•
•
•
•
•
•

if they are on the edge keep it even if it is an island, as it may be important for a national NRN,
they have been identified, so it is definitely worth keeping them
Include Northern Valleys CTA, connected by Freshwater Network – could also be buffered
Include Berkshire Downs CTA, connect by a wide belt either side of the Ridgeway to Chilterns
area. Lots of biodiversity work planned on Ridgeway. Already of value
Isolated sites need to be connected to the network esp SSSIs
There should be no islands within the NRN, and any islands currently present should be joined
up using connectivity data
Where CTAs form the edge of the wider NRN network a small buffer should be applied to fuzz
them out a bit
use connectivity data (esp. grasslands) to better link CTAs
No, ideally the islands should be connected up using the existing grassland/woodland
connectivity network
Ideally the islands should be connected up using the grassland/woodland connectivity network
e.g. using the existing grassland connectivity in the SW of the county to connect up the islands.
If no such connectivity exists, then the island should be removed unless it is large and well‐
connected within itself.

July 2020
P a g e | 35

A draft Nature Recovery Network for Oxfordshire
•••
HOW SHOULD THE COTSWOLD GRASSLANDS BE BETTER INCORPORATED?
Essentially, connect them up. No suggestions as to how, but following on from the previous question and
in light of the answers to the following question, using the connectivity data to do this seems appropriate.
•
•

Yes, all well‐connected grassland, including that just outside the county boundary should be
included within the broader network.
Yes, all well‐connected grassland, including that just outside the county boundary should be
included.

SHOULD THE NRNS BE REFINED USING THE CONNECTIVITY ANALYSIS?
Some stakeholders felt that the connectivity data could be used to expand the network:
•
•

Do not refine broad areas by using connectivity analysis
Connectivity analysis should not be used to cut things out, only to add things in

Some stakeholders felt that the connectivity data could be used to better connect the network, especially
CTAs:
•
•

use connectivity data (esp. grasslands) to better link CTAs
Potential to use grassland connectivity to refine/fill in obvious gaps e.g. NWD.

However, there was some concern again about the size of the NRN:
•

Happy with the broader coverage area but there was some concern that there may possibly be
too much and planners won’t know what to focus on, may need more clearly defined
boundaries to the connectivity network

Others felt that the connectivity data was either not useful or not required:
•
•

No connectivity – CTAs enough
Connectivity analysis no good/not relevant

Refining the NRN may be moot in light of the conflict of the extent of the NRN. However, the connectivity
data could be useful in helping to define the extent of the NRN, whether that is to reduce its area or indeed
increase it.
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SHOULD THE RESOLUTION OF THE NETWORKS (FRESHWATER AND TERRESTRIAL) BE THE
SAME?
The resolution of mapping of CTAs vs IFAs (freshwater core areas) also produced conflicting advice.
Some stakeholders were comfortable with the less precise boundaries of the IFAs. Others felt that the
imprecision would be a problem, particularly in a development planning context where well defines and
defendable boundaries are very important.

ARE THERE ANY KEY GAPS?
In summary the main gaps identified were:
•
•
•
•
•
•

Hedgerows and their value for connectivity
Farmland in general, farmland birds in particular
Farm clusters
Important Plant Areas and the rare plants register data
Barriers, in particular roads
Existing development allocations

A NOTE ON AONBS
We sought the views of the AONBs and whilst the importance of the AONB designation is recognised, it
was agreed not to provide additional weighting specifically to the AONB at this stage of the development
of the Nature Recovery Network. The development of the Local Nature Recovery Strategy will consider
how the AONBs should be incorporated into the NRN.
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ANY OTHER FEEDBACK?
In summary other feedback concerned:
•
•

•

•

Climate change and the future needs of species most vulnerable to climate change
There is a possibility that landowners/land managers in ‘white’ areas feel alienated and
discouraged to undertake positive management strategies because they may feel there is “no
point” or that they are unlikely to receive any support/funding for work in these areas.
Why have we chosen to focus on GCNs when there are other species of similar/more
importance? At the end of the day we need to prioritise – GCN are not that much of a priority
in Oxfordshire so why are we including them? Don’t use GCN areas – they are about just 1
species and they are not consistently mapped across the County. GCN not relevant to NRN – not
consistent across all Districts therefore exclude
How will people be factored in? will there be rights of way access to nature? Conservation of
nature cannot happen without people being factored in. Will there be new projects that will
pick this up and work on people interacting with the NRNs?
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