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The Vision of Rebuilding Biodiversity
The Vision of Rebuilding Biodiversity is of wildlife overflowing from its
present isolated pockets of countryside back into its former haunts
amongst a revitalised landscape, enriching the wooded river valleys and
winding reedbeds, the secret meadows and mires, the high moorland and
perched forests, the wide marshes and rhynes, and the windswept
heaths and rolling downs – all of which make the South West such a
special place.
Rebuilding Biodiversity opens the doors to a new era in nature
conservation, where instead of simply fighting for the remaining
fragments of wildlife habitat, we begin to move towards regenerating a
truly living landscape. To withstand the challenge of climate change and
species loss, Rebuilding Biodiversity will provide a science-based,
structured framework for defining a set of ecologically functional tracts of
land which are large enough, close enough together, and of the right
quality to provide for the needs of our native species and the habitats
they occupy, in the long term.

Called Strategic Nature Areas, these tracts will be identified and
prioritised for conservation action through active partnership within and
beyond the environmental sector, using an iterative and pragmatic
process which becomes more accurate as ecological understanding
improves. The objective is to achieve the best environmental return for
the optimum investment of resources. Strategic Nature Areas will offer a
picture of the agenda for ‘ecological development’ to compare with
regional plans for built development, and will assist in the targeting of
agri-environmental grants.

When restored, these Strategic Nature Areas will benefit both wildlife
and society as a whole, sustaining themselves without intensive
management support, allowing wildlife to adapt and spread in the face of
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A: EXECUTIVE SUMMARY

Rebuilding Biodiversity is an innovative
approach to defining a set of ecologically
functional units at a landscape-scale, called
Strategic Nature Areas, which together can
provide the minimum space needed to
conserve key habitats and species across
the South West region in the long term. The
methodology combines a robust regional
framework with the expertise of local people,
and provides a means for selecting and
prioritising Strategic Nature Areas where
habitat restoration should happen in the
future, to achieve the best environmental
return for the optimum investment of
resources.

To deal with the challenge of climate change
conservation must move beyond fighting for
the fragments, to rebuilding a truly living
landscape.
From its conventional stance of protecting
fragments of wildlife-rich habitat where they
remain, the nature conservation movement is now
beginning to address a forward agenda for
restoring wildlife beyond those fragments into the
wider countryside. This shift is driven by the
recognition that remaining reserves of habitat do
not offer a viable foundation for sustaining wildlife
populations into the future, especially in the light of
the ecological instabilities likely to be induced by
climate change. However to move on from a
protectionist approach towards a progressive and
proactive agenda for renewal requires a paradigm
shift in conservation policy thinking. Rebuilding
Biodiversity offers a foundation for that paradigm
shift.
See Sections C and D9

The South West Wildlife Trusts

The new challenge demands a landscape
perspective to biodiversity planning.
Building on Biodiversity Action Plan (BAP) targets,
Rebuilding Biodiversity is the next step in
developing a science-based, structured framework
for landscape-scale habitat restoration – the new
and critical agenda in nature conservation. It is
designed to provide a strategic planning tool for
use by local conservation practitioners, through the
application of a common framework which is both
rigorous (through consistent application across the
region) and dynamic (through iterative review and
refinement). In providing these functions
Rebuilding Biodiversity is intended to stimulate
debate and fresh thinking both within the
conservation sector and amongst policy makers
and public funders.
See Sections C2, D6, D8
To survive, wildlife needs large enough areas,
close enough together, and of the right quality
– we must plan strategically to achieve this.
The long term viability of species populations at a
landscape scale is a function of habitat patch size,
degree of isolation of patches, and habitat quality.
These three factors are inseparable, and
conservation success depends on all three being
addressed in strategic countryside policy for
biodiversity. Patch size and relative isolation are
two factors in particular which can be planned for
through a strategic exercise of this kind at a
regional level, and Rebuilding Biodiversity sets out
a robust framework for doing so by defining the
necessary dimensions of Strategic Nature Areas
(SNAs) for key habitats.
See Section E15
To meet the challenge of sustainability,
conservation needs to set an ambitious
minimum goal.
Beyond producing a specification for an individual
functional landscape unit in the form of an SNA, it
should in theory also be possible to set a goal for
the minimum number of SNAs we should aspire to
restore across the region to achieve a robust and
resilient wildlife resource in the face of future
change. Given our impoverished starting point,
Page 10
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even achieving this minimum would be a highly
ambitious target. Rebuilding Biodiversity sets out
the theoretical framework for setting such a goal,
but in the absence of adequate data at this stage
the figures have not yet been applied in practice:
developing this concept remains an important task
for the future.
This is a new subject for conservation, and the
approach used needs to be transparent and
holistic.

can help target agri-environmental grants to best
effect. They offer a picture of the agenda for
‘ecological development’ to compare with regional
plans for built development. And crucially they
indicate priority areas for investment of new
conservation resources, so that investment can
have a lasting effect on the landscape of the
future.
See Sections D9-14 for details

The purpose of this Manual is to set out clearly the
steps which lead to the generation of
recommended figures for how big functional
landscape units need to be. The assumptions
made in reaching these figures are clarified at each
stage, to enable the user to understand the
process and to allow for review and update over
time. The methodology requires data on the
minimum area needs of key species populations,
yet there is no off-the-shelf set of verified research
data available on this subject which can be
plugged into a conservation planning tool of this
kind. Hence this iteration of the Rebuilding
Biodiversity methodology uses some of the best
data to hand, on the understanding that figures will
be reviewed, revised and updated as better
information becomes available. However, while
individual steps remain open to refinement, the
methodology is designed to be used holistically, as
a package, with checks and balances between
steps to avoid disproportionate reliance on
individual data sets.
See Section G-J and M for details

The South West Nature Map is the
manifestation of the Rebuilding Biodiversity
methodology, produced through an
unprecedented partnership.

Strategic Nature Areas are a valuable tool for
wildlife and society as a whole.

Rebuilding Biodiversity is a regional strategic tool
and is not about providing a comprehensive
strategy for conservation everywhere, at all levels.
It deliberately sets regional priorities and demands
that choices be made. Beyond that, there will
continue to be an unquestionable case for a wide
body of conservation activity in the wider
landscape outside the Strategic Nature Areas
defined by this initiative.
See Sections C5

The SNAs defined by Rebuilding Biodiversity are
designed to be robust enough to sustain their
constituent wildlife on a long term basis without
intensive management support, and to allow
wildlife to adapt in the face of a changing climate.
In doing so they also offer the prospect of multiple
benefits for society in terms of water resource
management, provision of new attractions for
tourism businesses, and an enriched experience of
the countryside for all. As a planning tool SNAs
The South West Wildlife Trusts

The Rebuilding Biodiversity methodology has been
applied through a joint exercise with the South
West Regional Biodiversity Partnership in the
refinement of the South West Nature Map during
2004/2005. The application of the methodology
relies on the availability of high quality baseline
data and the involvement of local conservation
practitioners using the methodology in a consistent
manner. This process has combined the rigour
and regional consistency of the methodology set
out in this Manual with an unprecedented
involvement of over 100 local experts at a county
level.
See Sections I, J and K
Rebuilding Biodiversity sets out a vision for the
big picture – for flagship functional landscapes
across the South West. It is not intended to be
an agenda for conservation at all levels.
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This Manual is a first iteration and the process
of improvement will be an on-going one.
Rebuilding Biodiversity is both rigorous, much
having been learned and tested, and dynamic, with
scope for refinement and improvement over time.
Much effort and investment has gone into bringing
the initiative to this point, yet the South West
Wildlife Trusts expect and will welcome the
opportunity to improve the methodology as the
process is applied across the South West region
and beyond.
See Section M

The South West Wildlife Trusts

Page 12

Rebuilding Biodiversity in the South West – Technical Manual – First Iteration November 2005

FIGURE 1: SUMMARY OF THE REBUILDING BIODIVERSITY PROCESS

* Note: Step 3 is discussed in the text but has not been developed to a point where it can

IMPLEMEN T AT IO N

SITE BASED
PLAN N IN G

SELECT IO N AN D
PRIO RIT ISAT IO N

SETT IN G T HE
FRAMEW O RK

usefully be applied through the South West Nature Map in this iteration

STEP 1 - H ABITATS

ST EP 2 - SIZE

STEP 3 - NUMBER

Identify Priority Habitats
for rebuilding in each
Natural Area

Define the theoretical
structure and size of
Strategic Nature Areas
for each priority habitat

Define the minimum
number of Strategic
Nature Areas required in
a given Natural Area *

STEP 4 – POT EN T IAL SN A’S

STEP 5 – PRIO RISISED SN A’S

Areas in each Natural Area which
meet the criteria for Strategic Nature
Areas are selected using local
knowledge and expertise

Potential Strategic Nature Areas are
prioritised for action using a
combination of physical, biological and
practical criteria

ST EP 6 - PLAN N IN G

ST EP 7 - FEASIBILITY

Planning for conservation action in
each prioritised Strategic Nature
Area is carried out

Feasibility of achieving conservation at
each site is evaluated following site
planning

ST EP 8 - IMPLEMEN TATIO N

STEP 9 - MO N ITO RIN G

Conservation strategies are designed
and implemented within individual
SNAs

Progress towards goals is monitored

The South West Wildlife Trusts
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landscape within which mosaics of habitat
patches could be rebuilt in close association
– as an economically viable approach to
long-term management of wildlife habitats, as
a basis for sustainable rural economies and a
new focus for community regeneration.

B: OBJECTIVES

Overall Aim
Rebuilding Biodiversity seeks to ensure the
long-term survival of all priority wildlife
habitats in the South West, by rebuilding 1
existing fragments of habitat into functional
ecosystems 2 .

5.

Practical objectives
6.

To devise a robust, transparent methodology
for identifying SNAs using sound ecological
principles and best available data.

7.

To develop a theoretical underpinning for the
future definition of a minimum goal for the
number of SNAs which should be conserved
across the region in the fullness of time.

8.

Working with the South West Regional
Biodiversity Partnership, to produce a South
West Nature Map showing SNAs for each
Natural Area across the region, containing
replicate examples for each priority habitat
type in sufficient number, distribution and
quality to capture the full biological and
environmental diversity of the area, and to
ensure (provided they are rebuilt) that the
habitats can persist and thrive in the region
over the next 100 years.

9.

Using the product of this partnership
exercise, to use ecological, feasibility and
representativeness criteria to identify a suite
of specific SNAs for conservation action by
the Wildlife Trusts and their partners.

10.

To use the targeted Action Series of SNAs
produced by the above process as a basis for
the South West Wildlife Trusts’ own regional
investment in landscape-scale habitat

Policy objectives
1.

To promote a recognition amongst the
conservation, land use and policy-setting
sectors of the need to take a wider, more
cohesive, landscape-based view of
conservation, rebuilding functional
ecosystems over much larger areas than
hitherto attempted.

2.

To develop an awareness of the concept of
ecological viability as a basic tool in
conservation planning, and to refine the
precision of that tool as relevant research
becomes available.

3.

To encourage the conservation sector to
focus and prioritise at a regional level, in
order that the best options for success are
identified, and resources are strategically
targeted to deliver best value;

4.

To promote the SNA model as a tool in
opportunity mapping for strategic land use
planning at a regional level.

To promote the concept of the Strategic
Nature Area (SNA) – an extensive area of

1

Rebuilding in this context includes the three actions of
maintaining existing habitat, restoring recently degraded habitat,
and creating new habitat
2
Functional ecosystems are those in which ecological
processes upon which wild species depend, including genetic
exchange, nutrient flow, food and shelter availability and the
water cycle, operate dynamically and freely, without significant
hindrance due to pollution, disturbance, scarcity or physical
isolation.
The South West Wildlife Trusts
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conservation and restoration projects over
the coming years.

The South West Wildlife Trusts
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INTRODUCTION
AND CONTEXT
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2.1

At the turn of the new Millennium increasing
attention was being given to the concept of
landscape scale conservation. A national
group was established, with representation
from most of the major UK wildlife
organisations, to advance the subject and
change mindsets within the conservation
sector and beyond. The Wildlife Trusts felt
that, while the concept of landscape scale
conservation was entirely valid and widely
supported, progress was hampered by the
lack of a methodology to answer such basic
questions as, ‘how big is big?’

2.2

The South West Wildlife Trusts
commissioned a year long project to develop
a framework for landscape scale
conservation in early 2002. The Trusts
employed an ecologist who had played a key
role in developing a landscape scale
conservation framework for the Nature
Conservancy in the USA. The results of the
work undertaken were presented at a
conference in April 2003, and in a report
launched at the conference.

2.3

Following the initial evolution of the
methodology and a trial application by the
SWWTs, which engaged nature conservation
expertise from across the region, a second
consultant was engaged in the autumn of
2004 to refine the methodology, and gain
endorsement of it by the Regional
Biodiversity Partnership as the tool for
progressing the development of the South
West Nature Map. Nature Map workshops
across the region in late 2004 and early 2005
made practical use of the Rebuilding
Biodiversity approach, and involved over 100
county-based experts, representing an
unprecedented regional collective exercise in
spatial targeting within the nature
conservation sector.

2.4

Thus while the South West Nature Map
represents the fruition of the Rebuilding
Biodiversity approach in map form, the

C: INTRODUCTION

1.

The South West Wildlife Trusts

1.1

The South West Wildlife Trusts is a jointly
owned charitable company operated by the
eight Wildlife Trusts in the South West region:
Avon, Cornwall, Devon, Dorset,
Gloucestershire, the Isles of Scilly, Somerset
and Wiltshire. It was formed to take forward
regional projects and initiatives and to
influence regional policy development.

1.2

Collectively the South West Wildlife Trusts
have 130,000 members, 300 staff, 3,700
volunteers, and 10 education centres. We
manage 350 nature reserves covering almost
30,000 acres, and invest around £11m a year
in the region’s wildlife.

1.3

Our vision is to create a sustainable future for
wildlife and people throughout the South
West. Our mission is to ensure that wildlife
throughout the South West is plentiful, varied
and has a secure future; that people in the
region have opportunities to enjoy,
understand and experience wildlife at first
hand; and that everyone understands that
wildlife is essential for continued human
existence and quality of life.

1.4

Our Goals are:

•

•
•

To develop and expand wildlife havens so
that there are large interconnected wildlife
areas set within a South West that is rich in
wildlife;
To act as wildlife champions;
To encourage sustainable living.

2.

How Rebuilding Biodiversity evolved

The South West Wildlife Trusts
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methodology as set out in this Manual stands
independently.

3

3.1

3.2

An innovative basis for spatial
planning for conservation
Opportunity mapping initiatives of several
kinds have been carried out or are in
progress across the UK, at regional and local
levels. Though the Rebuilding Biodiversity
approach shares a number of attributes with
these approaches, several features make it
distinct. The key distinctions are the
application of principles from landscape
ecology to define the dimensions of functional
ecological units, the use of those dimensions
as a guide in the mapping of potential
‘Strategic Nature Areas’ across a whole
region, and the introduction of the concept of
a long term minimum goal for conservation.
Though this approach is limited by the
available research data, its strength is that it
attaches a primary value to understanding
what makes habitats ecologically viable, and
seeks to design and protect future
landscapes with long term viability in mind.
The foundation of Rebuilding Biodiversity in
principles of landscape ecology enables a
true landscape scale approach to be
progressed. The methodology enables
functional units of wildlife habitat to be
identified that capture the full geographical
variability of the landscape, thereby
incorporating space for the dynamic change
and shifts which wildlife may exhibit in
response to climate change. As well as
defining a minimum size for these units, the
methodology explores the possibility of
defining the minimum number of units
needed across the region, in the context of
Natural Areas, to conserve the full spectrum
of biodiversity associated with targeted
priority habitats. Once this approach is fully
developed It should provide decision-makers
with a clear and quantifiable picture of the
minimum that is required for true, long term
conservation success – and will demonstrate

The South West Wildlife Trusts

that even this minimum will require a massive
investment in ecological development.

4

A regional approach using the Natural
Area framework

4.1

The South West is the largest of the English
regions and contains one of the broadest
ranges of habitats in the UK. Its long
coastline, which represents a natural
boundary, means that a large proportion of
the Natural Areas 1 it contains are confined to
the region, and only three of the seven
counties adjoin with other counties outside
the region. Given this geographical
distinction, the South West lends itself to a
regional trial of an approach like Rebuilding
Biodiversity.

4.2

Meanwhile, the regional scale has assumed
an increasingly important role in the delivery
of government policy, with respect to
planning, agriculture, economic and social
strategy, manifested for example in initiatives
such as the Regional Spatial Strategy.

4.3

The Rebuilding Biodiversity methodology was
applied by breaking the broad canvas of the
region down into Natural Areas, and applying
the guidelines for size and number of
Strategic Nature Areas within each Natural
Area. Natural Areas, while generalised to a
degree, recognise fundamental realities in
geology, landscape and habitat. Natural
Areas do not follow administrative boundaries
and thus oblige those involved to think at a
more ecologically appropriate landscape
scale.

5

A work in progress

5.1

This first iteration of Rebuilding Biodiversity is
intended as a strategic tool for focusing
attention on future priority areas for major
investment for conservation. The
methodology presented in this document is
Page 18
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not put forward as the last word on the
subject, but as a firm framework on which to
build. The definition of a minimum goal for
region-wide SNA restoration requires further
work, and the methodology needs to be
expanded and adapted to fit additional
habitats, especially in the marine
environment. However, the framework as it
stands is widely regarded as sound and fit for
purpose. Though limited by the availability of
research data to provide the figures to slot
into that framework, the methodology is
adaptive, so new information can be
integrated and acted upon quickly. Future
iterations will refine and modify the theory, so
that mapped Strategic Nature Areas can be
reviewed and amended as necessary. In the
meantime the methodology offers a credible,
robust and transparent basis for spatial
targeting.
5.2

Rebuilding Biodiversity is not designed to
provide a comprehensive agenda for all
biodiversity conservation issues. It is
intended to serve as a strategic, regional
layer beneath which other more local
strategies should continue to address local
priorities for conservation. If an area is not
covered by a Strategic Nature Area identified
through Rebuilding Biodiversity, it does not
follow that no conservation priorities apply
there, but simply that the area does not lend
itself to landscape scale restoration.
Conservation activity in this wider countryside
beyond Strategic Nature Areas serves vital
purposes in relation to maintaining
environmental quality, addressing biodiversity
issues connected to the management of
intensive pasture and arable land, and
community values in relation to greenspace
and local nature reserves. On a larger scale
however, especially with respect to the
emerging agenda for habitat restoration,
priorities need to be set if available resources
are to be used to best effect.
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D: CONTEXT

6.

The need for a landscape scale
approach
The conservation policy of protecting
remaining habitat patches has achieved
much to date, but is unlikely to sustain
our wildlife in the long term

6.1

Nature conservation in the South West, as
elsewhere in Britain, has of necessity focused
largely on the conservation of remaining
patches of semi-natural habitat and the
species they support. Today, voluntary and
government organisations continue to identify
the best remaining fragments of once more
common and widespread habitats in an effort
to prevent further losses of biodiversity.
Through environmental regulation, site
designation and the establishment of nature
reserves, this effort has helped to stabilise
and in a few cases increase the populations
of key species in the South West. All of the
region’s habitats are represented on one or
more protected or designated sites, with loss
of habitat area, if not quality, having slowed in
many cases. Within these sites, most
species of higher plants and vertebrates are
conserved to at least some extent, although
lower plants and invertebrates are less
effectively represented.

6.2

Despite these achievements however, the
long-term sustainability of these conserved
sites is in doubt even for the species and
habitats which are well represented within
them, because many of the sites are not
viable, either ecologically or economically.
Most wildlife sites in the South West and
across the UK are compromised by their
small size, isolated geographic position, or
their sub-optimal quality. This is further
exacerbated by the threat of climate change
and the ecological readjustment this may
cause. The conservation literature in
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England is full of accounts illustrating how the
richness and abundance of Britain’s
biodiversity continues to decline under the
current protected area system and the
application of existing conservation tools.
The Guidelines for Selection of Sites of
Special Scientific Interest 2 notes all of these
concerns and provides a strong theoretical
framework for rectifying the problem.
Unfortunately, the potential of the SSSI
system has never been fully realized, due in
part to the constraints of the selection criteria,
which frequently resulted in the notification of
areas of habitat too small and isolated to
ensure long-term viability for particular
species. A good example concerns the
greater horseshoe bat, whose breeding
roosts are protected within SSSIs but whose
feeding areas are not.
6.3

There are more practical problems
associated with managing land for wildlife on
small, isolated sites. The diversity and
quality of many wildlife habitats are heavily
reliant on human intervention, through
grazing, coppicing, cutting and other forms of
management. In most cases these practices
are incentivised through grants and support
structures which, though well funded at
present, cannot be guaranteed in the long
term.

6.4

Conservation at a landscape scale focuses
on restoring the underlying ecological
functions that maintain species populations
within the habitats of concern. By increasing
habitat patch size, quality, concentration in
the landscape, and the ecological
permeability of intervening land, we can help
species to ‘percolate’ through the landscape,
increasing immigration and emigration rates,
and reducing population isolation and
vulnerability 3 . While the landscape approach
in no way dispenses with the need for
intervention management, it does offer the
prospect of less artificial and costly ‘propping
up’ of patches of habitat which are currently
at risk of losing species to a hostile
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surrounding landscape. It therefore
potentially offers much greater flexibility in the
management needed to maintain these larger
agglomerations of habitat. At a time of
uncertainty and change, especially in
agricultural policy and in relation to climate
change, conservation at a landscape scale is
thus a wholly sensible and forward thinking
strategy.

7.

The origins of Rebuilding Biodiversity
Work in the United States and parts of
Europe shows the power of landscape
scale conservation to effect change

7.1

While the concept of landscape-scale
conservation seems novel in a South West
and even in a UK context, there are a number
of inspiring examples in Europe and the
United States which demonstrate what can
be achieved. The recolonisation of some
75% of New England with deciduous forest
from what was, in the late 19th century, an
intensively farmed landscape shows that
natural recovery of habitats on a large scale
is possible. Equally, projects like the
Oostvaardersplassen and the associated
wildlife corridors strategy in the Netherlands
prove that ambitious wildlife restoration in
heavily populated areas is perfectly possible
given the political will. Oostvaardersplassen,
along with other inspired initiatives oversees,
have proved that the creation of viable
natural systems lies at the root of
conservation success, and that a vision like
that of Rebuilding Biodiversity is achievable.
However, even though Rebuilding
Biodiversity does not advocate the creation of
vast areas of uninterrupted wilderness, its
ambition will nevertheless require the nature
conservation sector to change the scale at
which it currently thinks and works, the
manner in which it prioritises its available
resources, and the tools and funding
mechanisms it employs.
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7.2

8.

Rebuilding Biodiversity borrows ideas and
methods from comparable planning efforts in
the United States, specifically the
Ecoregional Planning process developed by
The Nature Conservancy (TNC) 4 . Here,
conservation plans are already being
implemented with tremendous results
biologically and economically. A national
initiative by TNC to conserve wildlife
throughout a network of large areas
(analogous to this project) led to a public
appeal that raised over one billion dollars. In
both the Netherlands and the USA, the plans
have relied upon a strong vision which the
public understand and respond to. Moreover,
they have accepted that the urgency of the
threat to our natural heritage means that we
often need to take decisions on the basis of
best-available science, without the luxury of
having all desirable evidence available.

conservation of … native species diversity
are [also] required at the landscape level to
complement the BAP….” 5 . In other words,
while the BAPs provide targets based on
rarity and short-term feasibility, they often
make no recommendation on the scale,
distribution and landscape context required
by the habitat.
8.2

Rebuilding Biodiversity offers much of the
information required to complement BAP
targets in this way. Without it, there is a risk
that BAP targets will not be accomplished in
the most efficient and effective manner, or in
a fashion that builds and sustains truly viable
tracts of habitat. For instance, a target to
restore 1,000 hectares of woodland can be
accomplished in many different ways. It
could be achieved through a thousand
individual, one-hectare patches or through
one single, 1,000 hectare tract, and it could
be accomplished in isolation from other seminatural habitats or in conjunction with them.
Effective conservation requires an
understanding of the scale and condition to
which a habitat should be constructed, and its
ideal landscape context and distribution.

8.3

The BAP and Rebuilding Biodiversity
initiatives complement each other because
they address conservation at different scales.
Most conservation planning efforts select
conservation targets through a ‘coarse filter’
or ‘fine filter’ approach. The fine filter
approach has been more widely applied as it
concentrates on discrete and definable
species and small habitat patches that are
relatively well surveyed, mapped, and
understood. The success of this approach in
the UK can be seen in the recovery of many
species and the conservation of habitat
patches on reserves and designated sites.
The BAP process, among others, follows a
fine filter approach.

8.4

The course filter approach looks to conserve
entire ecological and biological systems or
habitats that are less well defined,

Adding value to the BAP
Rebuilding Biodiversity does not usurp
the Biodiversity Action Planning process,
but gives geographical meaning to BAP
targets

8.1

The Biodiversity Action Planning (BAP)
process in the South West, now overseen by
the South West Biodiversity Partnership, has
generated a suite of BAPs at regional,
county, unitary authority and district level.
These in turn feed into the framework of the
UK BAP and help progress the UK’s
commitments under the Biodiversity
Convention. BAPs set out numerical targets
that provide guidance for increasing species
populations or the total area of specific
habitat types. While BAPs have provided a
framework for target setting, they have not
always clearly identified how or where these
targets should be accomplished. It is the
opinion of the UK Biodiversity Research
Working Group, the body charged with
coordinating the UK BAP and its
implementation, that “objectives for the
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understood and mapped. The benefit of this
approach is that it focuses on the
conservation of biological and ecological
processes that support the entire biota of a
given habitat type or target area regardless of
rarity or legal status. Course filter
approaches identify larger zones which have
embedded within them the conservation
targets identified through a fine filter
approach. We can then assume that the fine
filter target’s achievability will be improved if
both plans are applied. Ideally, planning
should occur at both scales as they
complement one another. This is a key
reason why Rebuilding Biodiversity has the
potential to add value to the BAP process.

9.

the affect it may have on species ranges,
there has been much less written on what
specific actions should be taken to abate
these effects. What has been written tends
to focus on the creation or maintenance of
corridors between patches of semi-natural
habitat. However, linking patches of habitat
with corridors can only be part of the answer
as only the most mobile species will be able
to shift their latitude, altitude or aspect rapidly
enough to keep pace with shifts in their
climate-space. Altitudinal corridors are likely
to be more effective than latitudinal ones,
because the distance species will be required
to move should be much less as temperature
drops more quickly with altitude than with
latitude. Nevertheless, altitudinal corridors
are likely to be of limited significance in the
South West region, as the altitudinal variation
is relatively slight in most areas.

A tool for planning for climate change
Rebuilding Biodiversity provides a
means to strengthen wildlife sites in the
face of possible climatic shifts and
instability, by improving their size,
diversity and proximity to one another.

9.1

Britain is at the forefront of modelling and
forecasting how climate change will affect the
survival, movement and future distribution of
biodiversity on the landscape. Nevertheless
this issue remains clouded in uncertainty.
First, we cannot be sure exactly how climate
change will be felt in the region, or at any
other scale. Second, even if we assume a
given pattern of change, we cannot be sure
how species and habitats will respond and
adapt over a given timescale. The findings of
recent research, such as the MONARCH
project 6 , suggest that the picture will be
mixed and distorted, with some species
benefiting and others suffering as a result of
climate change.

9.2

Rebuilding Biodiversity addresses the issue
of climate change by considering what can be
done now to ameliorate the inevitable effect
on species distribution in the future. While
there are many predictions circulating on how
severe climate change in Britain will be and
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9.3

An alternative strategy would be to build
reserves in the anticipated path of migrating
ecosystems – a tricky and very expensive
stab at ‘safety-netting’ nature’s moving
targets made increasingly difficult as plant
communities are unlikely to move as one.
Species are more likely to shift according to
their individual climate-space requirements
and their innate capacity to populate new
environments in a random fashion. A more
pragmatic and effective response in the
medium term at least is to strengthen and
extend nature’s best remaining refuges.
Current scientific thinking on species
response to global climate change is that the
majority of species will try and remain at their
current location for as long as possible or will
shift their habitats minimally. This has been
dubbed the ‘musical chair theory’ of survival
where staying put is safer than trying to move
to a new location 7 . In other words, for the
next century or so, the great majority of the
existing biota and their progeny will most
likely be found where they are now.

9.4

The approach taken by Rebuilding
Biodiversity concentrates on this latter
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argument, and hence looks at selecting and
strengthening the most appropriate areas to
ensure their robustness in the face of climate
change. Strengthening existing areas of
habitat is discussed later in this document,
but a key element is creating larger areas
that have more topographic variation. Thus a
species may not have to move hundreds of
kilometres to find an appropriately cool
climate further north, but can move a
kilometre or so from a (warmer) south facing
slope to a (cooler) shady north facing one, for
example. Accepting this theory,
recommendations for conservation action
include:
•

•

•

•

Identifying critical conservation habitats
where source populations can be sustained
and protected as they seek new hospitable
conditions;
Increasing the size of individual patches of
habitat to allow larger, more robust
populations to establish, better able to resist
climatic stress;
Increasing the physical diversity of existing
and newly restored habitat patches
(especially in terms of altitude and aspect), to
provide more refugia for species shifting their
climate space;
Increasing the number and proximity of
separate habitat patches, to enable localised
migration in response to changing climate
spaces.

9.5

However it must be stressed that this
approach is viable only if the lower
predictions of temperature rise are proved
correct. Current modelled climate change
scenarios predict temperature rises ranging
from 2 to 11 degrees centigrade over the next
century. Rebuilding Biodiversity offers a
means of dealing with the lower end of this
spectrum, but not the higher.

9.6

Land managers must model and manage for
a continually changing environment and
biota, as temperature and carbon trends are
unlikely to stabilise in the foreseeable future.

The South West Wildlife Trusts

Species and habitats with an affinity for
warmer weather will benefit and expand their
range and become more abundant, while
those with a cooler affinity will suffer a
decrease in numbers and available habitat.
Large areas should moderate environmental
changes or fluctuations by providing a wealth
of micro-habitats to which species can
retreat. Large areas also provide an
opportunity to accommodate newly arriving
warmth-loving species from the south in a
situation that is more environmentally secure
from disturbances and gross environmental
fluctuations.

10. A response to changing agricultural
policy
Rebuilding Biodiversity offers a rationale
for a positive response to reduced
stocking rates in some areas, and a tool
for targeting of agri-environment
schemes
10.1 Radical reforms to the Common Agricultural
Policy (CAP) are underway. One of the
central features of the reforms is decoupling,
or the removal of the direct link between
subsidies and production levels. While the
impact of these changes remains to be seen,
there has been much speculation that there
will no longer be the financial incentives for
land managers to farm lower grade soils
intensively. One possible resulting scenario
is that large areas of the uplands and parts of
the lowlands could move towards more
extensive management, or even complete
abandonment. The implications of this for
wildlife are likely to be mixed, but the
potential exists for some areas where habitat
quality is currently constrained by high
grazing pressure to revert to a state that is
more amenable to wildlife. With such huge
changes predicted in the farmed landscape, a
strategy that provides a rationale for
conservation in the wider countryside is
urgently needed, to encourage the right
changes in the right areas which can offer
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maximum benefits for biodiversity at a
landscape level.
10.2 Ahead of decoupling and the introduction of
the Single Farm Payment, the agrienvironment schemes under the ‘second
pillar’ of the CAP have also been subject to
major review. Previous schemes have been
merged to create the new Environmental
Stewardship Scheme. Within this scheme,
the Entry Level Scheme (ELS) has been
rolled out nationally during 2005, and should
provide a degree of baseline protection to
certain habitats across the wider countryside.
The ELS has objectives broader than nature
conservation and it will not on its own provide
the management required to protect most
wildlife. However the accompanying Higher
Level Scheme (HLS) has the potential to
deliver wildlife gains over considerable areas,
if properly targeted and focused. The Joint
Character Areas map (which incorporates
Natural Areas) will form the framework for
this targeting, and Rebuilding Biodiversity
could provide further geographical guidance
to help ensure the HLS can deliver wildlife
gains in the most efficient and cost-effective
way.

11. A contribution to the achievement of
PSA targets
Rebuilding Biodiversity can help deliver
Government targets for SSSIs and
farmland birds, by addressing the
landscape issues upon which these
targets depend
11.1 Nature conservation figures in two of the
Government’s Public Service Agreement
targets for delivery of public benefits by
departments and agencies. The first of
these, responsibility for which is lodged with
English Nature, is ensuring that 95% of all
Sites of Special Scientific Interest are in
“favourable” or “unfavourable – recovering”
condition by 2010. How can Rebuilding
Biodiversity contribute to this goal? The
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methodology starts by identifying existing
areas of high quality habitat which can act as
‘seed points’ for conservation action. This
puts SSSIs at the centre of Rebuilding
Biodiversity rather than at the periphery.
However, Rebuilding Biodiversity argues that
for SSSIs to be viable in the long term, they
need to be part of larger functional units for
wildlife. For some already-large areas, such
as Salisbury Plain or Dartmoor, the areas of
designated land are already likely to be large
enough to be self-sustaining, providing
management regimes are favourable, but for
the great majority of SSSIs this is currently
unlikely to be the case.
11.2 An equally important consideration is shortterm management needs. Securing the
correct management of SSSIs can be very
difficult in the face of the economic vagaries
of agriculture and forestry. A case in point is
the decline in livestock production, which is
threatening many of those SSSIs that rely on
grazing to maintain them. It is increasingly
being recognised that, in this climate,
management of small, isolated sites is not
feasible even in the immediate future, let
alone in the long term. Such small sites need
to be managed through larger scale grazing
systems that consider the needs of a number
of such interlinked areas and provide a viable
option to graziers. Rebuilding Biodiversity
can thus contribute to a strategy to manage
SSSIs within a wider geographical context, by
providing a greater concentration of habitat
patches in closer proximity, thereby providing
opportunities for flexible, shared grazing
regimes and other strategic, landscape-scale
approaches.
11.3 The second PSA target, to arrest or reverse
the declines in farmland bird populations by
2010, is perhaps even more demanding, for
the necessary action needs to focus on the
wider, commercially farmed landscape at
large rather than on designated sites. The
latest list of Red and Amber bird species
includes several species, such as the House
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Sparrow, that have until very recently been
regarded as commonplace 8 . While the
precise reasons for the decline of many of
these species remain unclear there can be
little doubt that the lack of suitable habitat
across the wider landscape is a contributory
factor. The PSA target for farmland birds,
perhaps more than any other, calls urgently
for a strategy to focus wildlife conservation
beyond existing wildlife sites.
11.4 Rebuilding Biodiversity contributes to such a
strategy. For reasons outlined in more detail
later, the approach does not require a 100%
cover of a particular habitat type in a given
Strategic Nature Area, but rather a variable
coverage of discrete or connected patches,
depending on the type of habitat, to ensure a
high degree of communication between
patches. The remaining proportion of the
land area should be made up of other seminatural habitat, settlements and
sympathetically managed agricultural land.
Thus each of the Strategic Nature Areas
established through Rebuilding Biodiversity
would protect a variety of interconnected land
uses, including a diversity of grazed and
cropped land, providing a sympathetic
environment in which farmland bird species
can thrive.

12. In tune with the needs of regional
government
Rebuilding Biodiversity provides the
regional-level agenda for strategic nature
conservation planning and action,
increasingly demanded by other areas of
policy.
12.1 The trend towards regionalisation of decisionmaking for development, agricultural,
planning and other policy areas can be
regarded as an opportunity for nature
conservation. First, it provides an incentive
to consider needs, priorities and actions at a
regional level rather than just a local one.
Second, the raft of new strategic processes
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currently underway, including the Regional
Spatial Strategy and Regional Environmental
Strategy, as well as the South West Regional
Biodiversity Implementation Plan (SWBIP),
provide an opportunity to review the way in
which biodiversity is considered in the
planning and policy process. The aim of the
conservation sector should be to ensure that
regional decisions are taken in the light of the
long term needs of wildlife and with a view to
its potential expansion, as well as protecting
established sites that are already recognised
in legislation or through planning guidance.
12.2 Regional government is looking to the
conservation sector to provide the lead in
setting out a regional strategy for wildlife.
This calls for a clear vision, capable of
identifying discrete areas on maps and plans,
and one that is underlain by a rigorous but
adaptable methodology. The South West
Nature Map initiated by the Regional
Biodiversity Partnership through the SWBIP
has begun this process, and Rebuilding
Biodiversity has been endorsed and adopted
by the Partnership as the methodology to
bring the necessary rigour to the refinement
of the Nature Map in its final form.

13. Managing soil and water resources
The results of Rebuilding Biodiversity
can serve wider purposes for society in
relation to soft engineering for water
management and the protection of soil
resources.
13.1 Gains for biodiversity can arise on a
landscape scale as a by-product of pursuing
other goals. Considerable attention has
recently been given to the opportunity to
generate significant new areas for wildlife by
paying farmers to manage their land to
deliver good quality water to rivers. Currently
water companies spend some £24 million per
annum removing nitrates from drinking
water 9 . This money could be more usefully
spent upstream, encouraging the
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minimization of soil erosion and use of
agrochemicals that currently contribute so
much to poor water quality in the first place.
13.2 Similarly, farmers could be paid for applying
‘soft’ flood control techniques, which would
save billions in the event of floods and create
valuable wetland habitat in the process.
Technological fixes such as flood control
barriers and diversions have only been
partially effective at controlling flood damage.
In addition to technological controls, natural
controls are needed to reduce the severity of
flood events. Large areas of concentrated
semi-natural habitat can dampen the
magnitude of floods. Forests and wetlands
act as enormous sponges, slowing the flow of
water over land and into rivers. This in turn
diminishes the ‘flood peak’ and the need for
increasingly complex and costly technological
responses. One solution would be to restore
areas of semi-natural habitat large enough to
reduce the flood crest of each river by one or
two metres. The resources spent on this
action could directly offset the increased cost
of new and larger flood defences. Rebuilding
Biodiversity could inform the process of
targeting land within river catchments to
deliver many of these benefits.

14. A partnership with local people for
local benefit
Rebuilding Biodiversity offers potential
economic and social benefits to the
communities where it is targeted, and will
require local ownership and input to
succeed.
14.1 Rebuilding Biodiversity is not about simply
designing scientifically satisfying landscapes
which gratify conservationists. Its true worth
should be judged on the benefits it can
provide to local communities and society at
large, in economic and social as well as in
environmental terms. For example,
delivering larger areas of wildlife could be
linked to the restoration and conservation of
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cultural and historic landscapes, and to the
enhancement of public open space or other
countryside access, with the associated
health benefits which walking and outdoor
pursuits can bring. In this respect for
example, discussions on project development
and implementation within Areas of
Outstanding Natural Beauty are already
underway in some areas.
14.2 Rebuilding Biodiversity currently offers a
means to identify discrete geographical areas
of priority for wildlife conservation and
enhancement. In taking this process forward,
those priorities will need to be set within the
context of wider economic and social
agendas. Where priorities on more than one
agenda overlap (for example in areas of
multiple deprivation targeted for investment in
‘green infrastructure’, or areas of landscape
importance where investment for access and
tourism is already prioritised), this could allow
locations for delivering multiple benefits to be
identified and prioritised.
14.3 Engaging with local communities in the
design and restoration of ecologically rich
landscapes highlighted through Rebuilding
Biodiversity is fundamental to successful
delivery on the ground, and to the provision
of the potential societal benefits mentioned
above. Local communities should share the
ownership of both the landscape initiatives
themselves and the vision of the end product
which lies behind those initiatives. Equally,
involvement in such projects could provide a
valuable focus around which to regenerate
socially or economically impoverished
communities. The creativity of local
communities and stakeholders should be a
rich resource in the implementation of these
landscape visions in the future.
14.4 Partnerships between the local communities,
conservation organisations, planning
authorities, government agencies and others
will be necessary to deliver landscape scale
conservation projects through Rebuilding
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Biodiversity on the ground. An example
would be linking habitat restoration to river
catchment management, which might involve
landowners, water companies, statutory
agencies and conservation organisations.
Such partnerships are not common, and
challenge the different sectors and
organisations to bridge communication
barriers. The Local Government Act 2000
provides a potential mechanism for this to
change through the activities of Local
Strategic Partnerships.
14.5 The selection and prioritisation process for
Rebuilding Biodiversity has already mobilised
a particularly high level of local involvement
for a regional initiative of this kind. However
this local involvement has thus far been
confined to the environmental sector, and
future site-based planning will need to
broaden this involvement into wider
communities of interest.
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METHODOLOGY
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insurmountable barriers in between, to allow
for dispersal and colonisation to take place.

E: BASIC PRINCIPLES

15. The parameters of ecological viability
15.1 Rebuilding Biodiversity provides a framework
for designing expanded, functional
landscapes for wildlife (Strategic Nature
Areas), using existing habitat patches as their
genetic sources. The approach starts on the
premise that in setting out opportunities for
habitat restoration, we need not only to be
able to identify the land with the potential to
hold new habitats, but also to predict the
ecological viability of the landscapes we are
setting out to establish.
15.2 The science of viability is fraught with
uncertainty and controversy, and a ready set
of rules for defining what is and is not viable
does not exist. Yet given the resources
which might be involved in turning opportunity
maps into reality, and given the coming
environmental stresses on wildlife
populations from a changing climate, it is
important that the agenda for wildlife habitat
expansion starts from a sound theoretical
basis, understanding what makes landscapes
hospitable to wildlife.
15.3 In addressing the difficult issue of long-term
population viability, the ingredients at least
are clear. Viability depends on the interplay
of three factors: habitat quality, patch size,
and degree of isolation in the landscape. A
strategy which ignores any of these three
factors risks long-term failure. To support
healthy populations, habitat needs to provide
the quality or conditions required by its
constituent species (vegetation structure,
food sources, microclimate etc). Patches of
habitat need to be of sufficient size to contain
all necessary successional stages, and need
to be close enough to other patches, without
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15.4 Habitat quality Habitat quality (or
condition) is a key ingredient of viability
because many species occupy very narrow
niches within their biotope. Quality attributes
may be defined, for example, by the food
plant requirements of the larval stages of
insects, or the chemical and hydrological
requirements of acid-loving wetland plants, or
the structural requirements of bird species for
breeding or feeding. Changing land uses in
many cases have altered and homogenised
structural, vegetational and hydrological
conditions in habitats which remain, thereby
reducing the viability of constituent species.
15.5 Patch size The size of individual patches of
habitat affects how many successional
stages and structural diversity are likely to be
present in each patch, and hence the range
of species and size of populations which can
be supported simultaneously. Patch size and
shape also dictate the relationship between
edge effects and core habitat, with smaller
patches having more edge and less core, and
being more vulnerable to outside influence. If
big enough, a patch should be able to provide
the range and stability of conditions to sustain
constituent species populations at optimum
size, in terms of food supply, structural
niches, territory and home range size. Land
use change has reduced the size of habitat
patches, such that over much of the region,
patches average no more than a few
hectares.
15.6 Isolation, or landscape context Another
effect of land use change has been to
fragment remaining habitat patches, to the
extent that many species are unable to
colonise new patches because the distance
between patches is greater than the species’
dispersal range. Where species exhibit a
metapopluation structure, populations are
interdependent across a wide area, with the
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long term persistence of the species
depending on the balance between local
extinctions of individual populations and new
colonisation of vacant habitat patches across
the landscape 10 : these new colonisations will
only occur if habitat patches are reachable by
mobile individuals. Isolation is a function not
only of distance between patches, but also of
the intactness of ecological processes in the
surrounding landscape – how ‘sympathetic’
the matrix of the landscape is to species
movement and the healthy maintenance of
habitat condition.
15.7 The interplay between these three factors is
also important. If patches are in close
enough association to allow species to
colonise new suitable habitat, that process
will be more successful, more quickly if the
receiving habitat is of good quality. By the
same token, more individuals will be available
to disperse to nearby new patches if the
quality of a source site is high, and thereby
supports a healthy population producing
more emigrants. A further level of interplay
will be produced where species require edge
habitat, and their viability will be affected by
the proximity between different types of
habitat or different structural elements of one
habitat, and the nature of that boundary (eg.
sudden step change or ecotonal gradient).

16. Setting a framework for creating
viable habitats at a regional scale
16.1 Although the three components of viability
described above are inseparable parts of the
equation of what makes landscapes work for
wildlife, there is a distinction between them in
terms of how readily they can be defined at a
strategic level. At a landscape scale two of
the factors - patch size and relative patch
isolation – can easily be represented spatially
on a map. Habitat quality cannot be
represented spatially in this way, as it is a
more complex, fine-grained and variable
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factor which needs to be addressed at a site
level. Thus it is more appropriately dealt with
at the subsequent stage of planning
management actions on the ground.
16.2 Rebuilding Biodiversity, as set out in this
Manual, proposes that minimum patch sizes
for particular habitats must be defined, the
concentration of those patches in the
landscape must be set, and the resulting
patch-filled landscape units must be
repeatable across a wider landscape (the
number of replicates necessary to achieve a
minimum conservation goal is also explored,
but is not defined so closely in this iteration).
Although this prescriptive approach must
inevitably be adapted to reflect the realities of
habitat distribution on the ground, it provides
a framework for measuring progress and
setting priorities.
16.3 The approach here is not based on defining a
reference condition to which the landscape
should be restored, to try to recreate a
historical environment from a particular
period. The goal instead is to create the
space and conditions in which nature can
adapt and move over time, in response to
changing future conditions. The methodology
defines how much room assemblages of
species in different habitats really need to
maintain their diversity, ensuring that space is
fed by source populations of relevant
species. The habitat patch size and pattern
to which management should aspire is
defined in order to create the necessary
genetic exchange across a landscape over
time.
16.4 Crucially, the resulting Strategic Nature Areas
which are described in this way (see section
20 for formal definition of this term) are not
envisaged as giant nature reserves, but as
landscapes which are functional both
ecologically and economically, with human
activity continuing in harmony with the needs
of wildlife. By the same token, the approach
is not an attempt to impose a ‘designed
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wilderness’ on the intricate history of the
English countryside, but goes with the grain
of cherished lowland and upland landscapes,
showing how they might be enriched.

earlier stage in development and is covered
later in the document in Section L (Taking the
Process Forward). Steps 4 and 5 involve
selecting and prioritising sites based on that
framework. Steps 6 and 7 involve planning
for conservation work at specific sites, and
Steps 8 and 9 are the implementation of
plans on the ground, and monitoring of
results. Step 2 receives the most attention in
the discussion that follows, because it
involves setting numerical goals for factors
such as the area of a viable habitat unit, and
this requires the judgements referred to
above.

17. Summary of steps

IMPLEMEN T AT IO N

SIT E BASED
PLAN N IN G

SELECT IO N AN D
PRIO RIT ISAT IO N

SET T IN G T HE
FRAMEW O RK

17.1 The methodology is sub-divided into a
number of steps, as shown in the diagram
overleaf. The first three steps set out the
framework for selecting sites. Step 3 is
shown here in its logical position in the
overall process, yet this element is at an

STEP 1 - H ABITAT S

STEP 2 - SIZE

STEP 3 - NUMBER

Identify Priority Habitats
for rebuilding in each
Natural Area

Define the theoretical
structure and size of
Strategic Nature Areas
for each priority habitat

Define the minimum
number of Strategic
Nature Areas required in
a given Natural Area *

ST EP 4 – POT EN T IAL SN A’S

STEP 5 – PRIORISISED SN A’S

Areas in each Natural Area which
meet the criteria for Strategic Nature
Areas are selected using local
knowledge and expertise

Potential Strategic Nature Areas are
prioritised for action using a
combination of physical, biological and
practical criteria

STEP 6 - PLAN N IN G

ST EP 7 - FEASIBILITY

Planning for conservation action in
each prioritised Strategic Nature
Area is carried out

Feasibility of achieving conservation at
each site is evaluated following site
planning

ST EP 8 - IMPLEMEN T ATION

ST EP 9 - MO N ITORIN G

Conservation strategies are designed
and implemented within individual
SNAs

Progress towards goals is monitored

* Note: Step 3 is discussed in the text but has not been developed to a point where it can
usefully be applied through the Nature Map in this iteration
The South West Wildlife Trusts
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•

F: STEP 1 - IDENTIFYING PRIORITY
HABITATS

The weight of conservation responsibility for
acting to conserve and expand a habitat,
determined by the relative concentration of
the UK resource of that habitat in the South
West region.

18.3 Need
Which habitats should we focus on to
ensure that in designing a functional
network of habitat units, we capture as
much as possible of the region’s
biodiversity, address its main
conservation issues, and reflect its
landscape character?

•

•

18. Criteria for selecting Priority Habitats
18.1 Rebuilding Biodiversity is a regional-scale
planning exercise for defining areas for
restoration to functioning landscapes through
the expansion and enhancement of their
constituent habitats. Given its aims, the
methodology needs to focus directly on
certain habitats, while accommodating the
needs of others indirectly. It must be
stressed at this stage that the Strategic
Nature Areas defined in this way are
designed to contain a mosaic of habitat
patches of all kinds, with the requirement that
a certain proportion are of the target habitat.
Thus the needs of habitat types other than
the priority habitat are also catered for in this
concept.
18.2 Three broad criteria present themselves for
defining which habitats should be addressed
directly:
•
The degree to which a habitat needs to
spread in order to sustain its biodiversity into
the future, and contribute to the wider
environmental values of the landscapes
where it occurs;
•
The potential of a habitat to spread in the
landscape, dictated by the soil and
hydrological requirements of its constituent
vegetation; and
The South West Wildlife Trusts

Fragmentation The viability of some
habitats will have been compromised
especially severely by fragmentation, causing
key species associated with them to decline
for lack of habitat continuity and scope for
genetic exchange between patches. These
habitats will therefore present a strong case
for conservation action.
Landscape definition Habitats vary in the
extent to which they contribute to the visual
definition of landscapes, usually in relation to
their current or historical extent. In deciding
which habitats to expand, the degree to
which a given habitat will enrich the aesthetic
and cultural qualities of an area should be
taken into consideration.

18.4 Potential
•

•

Scope for expansion Some habitats, like
heathland in Dorset and woodland in much of
the region, lend themselves to expansion,
because the soil and topographical conditions
they require are available over an extended
area, or their requirements are broad enough
not to limit their potential extent. Others, like
limestone grassland on the Mendip Hills, are
closely restricted to soil types which
themselves have a limited extent, and thus
cannot expand beyond their immediate
vicinities. Meanwhile linear habitats like
hedgerows, though they can be extended, do
not lend themselves to area-related viability
calculations, and are therefore best regarded
as important linking constituents of
landscapes in which other habitats provide
the dominant sources of biodiversity.
Historical reference Where the conditions
(both physically and in terms of past human
management) have been present, some
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habitats will have been more abundant in the
past, and records may indicate their former
extent. Historical extent is an important
corroborating criterion for choosing habitats
for attention.

The South West Wildlife Trusts

Page 33

Rebuilding Biodiversity in the South West – Technical Manual – First Iteration November 2005

18.5 Responsibility
•

& rush pasture communities (and to an
extent, lowland heath) would have been
associated with temporary or browsingmaintained glade or forest edge locations,
and the species associated with these small
patches would have persisted by virtue of
their dispersal capacity to nearby patches.
These same communities would also have
occurred in larger expanses at the edges of
naturally open upland areas, merging into
heath and moor above. Thus it is valid to
consider separately viability in the context of
patch habitats, and the species naturally
associated with them, and matrix-forming
habitats which naturally support more areademanding species.

Degree of restriction to the region The
South West contains a greater than average
proportion of the total UK area of certain
habitats. For these the region has a
particular responsibility, which should be
reflected in the choices made for a regional
strategy of this kind.

18.6 UK BAP Priority Habitats, as described in the
Priority Habitat Classification developed by
the UK Biodiversity Research Working
Group 11 , provide a common descriptive
language for classifying habitat types across
the region. Thus the list of Priority Habitats
present in the region is used here as the
basis for applying the above criteria and
making a selection.
18.7 The derivation of the selected Priority
Habitats is given in Table 1 below. The
definitions of these habitats as they occur in
the South West, and the reasons for their
selection, are set out in Appendix 1, together
with a commentary on those habitats not
selected for this exercise.

19.2 In defining an ‘ideal’ state for these habitats
in today’s landscape, our decisions need to
be informed by three factors:
•

•

19. How do the selected habitats occur in
the landscape?
19.1 Viable habitats may be rebuilt in both the
enclosed landscape, with its patchwork of
mixed land uses, and in the unenclosed
landscape of moor and down, with its wide
expanses of relatively continuous vegetation.
This distinction between the enclosed and
unenclosed landscapes is to a large extent
an anthropogenic one, since in a pre-human
unmanaged landscape the prevailing form of
most habitats would have been as large
matrix-like expanses, and their species
complements would have been comparably
wide. However even in such a wild
landscape, some habitats would naturally
have occurred as patches in an
encompassing whole. Neutral and
calcareous grassland and purple moor grass
The South West Wildlife Trusts

•

Ecological viability Firstly we need to aim
for rebuilt habitats which are ecologically
functional, able to support all their constituent
species in terms of the parameters described
in section 15 above.
Economic viability Secondly we need to
consider the long term resource requirements
for conserving habitats, and ensure that they
are rebuilt at a scale and in a landscape
context that does not require continual,
intense, expensive hands-on management to
maintain their quality.
Landscape expectation This strategy may
take biodiversity parameters as its guiding
principles, but the habitats it envisages will be
rebuilt in a cultural landscape in which the
public has a clear and strongly-held view on
what is ‘appropriate’ in different areas.
Habitat restoration must take account of
these cultural expectations of landscape, and
not ride roughshod over them by proposing
habitats which remove local distinctiveness,
for instance by turning a landscape with
valued open vistas into a predominantly
wooded one without such long views, or
turning an intimate, mixed farming patchwork
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into an open unenclosed sweep of heath or
down.
19.3 There is, in truth, no hard dividing lines
between habitats and all occur in varying
degrees of mosaic mixtures. However for the
purposes of a strategic exercise of this kind it
is reasonable to categorise habitats with
reference to their ecological needs and their
landscape associations, provided that the
artificial shorthand of this approach is borne
in mind. For Rebuilding Biodiversity, the
enclosed and unenclosed landscapes are

treated differently. Patch-forming habitats
(such as lowland meadows) are defined as
those which generally occur as relatively
small patches in the enclosed landscape, in
mosaic with other small patches of other
habitats and land uses. Matrix-forming
habitats (such as the open heaths and chalk
downs) are those which are responsible for
the general milieu of the landscapes in which
they occur, and which form the matrix in
which other, smaller habitats and land uses
are embedded. This distinction is illustrated
diagrammatically in Figure 2 below.

Figure 2: Distinguishing patch-forming from matrix habitats
PATCH-FORMING

Habitat occurs as small patches (grey)
alongside other patches of different habitats
(white) or land uses.
This pattern is typical of the current landscape
occurrence of broadleaved woodland, purple
moor-grass & rush pasture, lowland meadows
and limestone grassland.

The South West Wildlife Trusts

MATRIX-FORMING

Habitat forms the encompassing basic
background vegetation of a landscape (grey),
with other habitats and land uses (white)
embedded within it.
This pattern is typical of the current landscape
occurrence of chalk downland, lowland heath,
upland heath & moor, and coastal & floodplain
grazing marsh
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Table 1: derivation of selected Priority Habitats for Rebuilding Biodiversity. Headings and habitat
nomenclature reflect those used in the UK BAP.
Broad Habitats present
in the SW

Priority Habitat Types
present in the SW

Selected sub-set for
Rebuilding

Broadleaved, mixed and
yew woodland

Lowland mixed woodland
Lowland beech and yew
woods
Lowland wood pasture and
parkland
Upland oak woodland

Semi-natural
broadleaved woodland
(collective title to
include all types)

Boundary and linear

Ancient or species-rich

Not selected

Arable and horticulture

Cereal field margins

Not selected

Improved grassland

Coastal & floodplain grazing
marsh

Coastal & floodplain
grazing marsh

Neutral grassland

Lowland meadows

Lowland meadows

Calcareous grassland

Lowland calcareous
grassland

Calcareous grassland
(Chalk downland &
Limestone grassland)

Acid grassland

Lowland dry acid grassland

Not selected

Bracken

Not a Priority Habitat

Dwarf shrub heath

Lowland heath
Upland heath

Lowland heath
Upland moor & heath

Fen, marsh and swamp

Fens
Purp moor grass & rush
pasture
Reedbeds

Purple moor-grass &
rush pasture

Bogs

Blanket bog

Not selected

Standing open water &
canals

Standing water

Not selected

Rivers and streams

Rivers and streams

Not selected

Inland rock

Inland cliff and rock

Not selected

Supralittoral rock

Maritime cliff and slope

Not selected

Supralittoral sediment

Coastal sand dunes
Coastal vegetated shingle

Not selected

Built-up areas & gardens

Not a Priority Habitat

The South West Wildlife Trusts
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G: STEP 2 – DEFINING VIABLE
HABITAT STRUCTURE AND SIZE

What determines the ecological viability
of habitats and their constituent
species? How large should an
individual tract of habitat be to ensure it
is viable (ie. able to persist
indefinitely)?

20. The Strategic Nature Area
20.1 The following stages of the methodology
establish the components of the Strategic
Nature Area (SNA). This represents the
central unit of the Rebuilding Biodiversity
approach, and the basis for the targeting of
action on the ground.
A Strategic Nature Area is a large tract of
landscape containing a mosaic of habitats
and other land uses sympathetic to
wildlife, amongst which multiple patches
of a given priority habitat, each of at least
a defined minimum area, occur at a
prescribed concentration necessary to
allow ecological functionality for
constituent biodiversity across the entire
landscape tract.

21.2 Habitat patches may be too small to
accommodate the disturbance regimes
characteristic of the habitat type. For
example, in a region where fire may consume
several hundred hectares of heathland in a
single outbreak every few years, a heathland
unit of 100 hectares would be subject to
enormous fluctuations in structure and
composition, with all stages of heathland
growth wiped out with each fire event. Thus
any species which depends on one stage of
the growth cycle will be unable to maintain
itself permanently in such a unit, and would
return to the location only if source
populations were available within its dispersal
range.
21.3 More generally, if a habitat unit is to be self
sufficient in all its typical species, then all
structural types and stages, and hence the
niches they provide, must be present all the
time. The area requirements of constituent
species vary, with some requiring substantial
tracts of a particular structural habitat subtype, such as ground-nesting birds which
require open vistas containing sufficient
small-scale cover, arboreal vertebrates
requiring contiguous forage sources to
support a stable population, or territorial
species which will defend a certain area of
land which meets the food and shelter
requirements of a family group.

21. Quantifying patch size
21.1 As described in section 15 above, the
ecological viability of a patch of habitat and
the species it contains is a function of its size,
its degree of isolation (or landscape context),
and its quality (or condition). Size and
landscape context are accounted for here in
Step 2, while habitat quality or condition is
addressed first in Step 5, where the
cumulative quality of all extant patches in a
candidate SNA need to be assessed in order
to help evaluate SNAs for conservation
action.
The South West Wildlife Trusts

21.4 Hence as a first step to designing viable
landscapes for wildlife we need to establish
how large a patch of a given habitat needs to
be to maintain its full complement of
biodiversity over the long term. One
approach to answering this question is to use
the concept of Minimum Dynamic Area, or
MDA (Pickett & Thomson 1978), defined as
‘the smallest area with a natural disturbance
regime, which maintains internal
recolonisation sources and hence minimises
extinction’, i.e. the smallest area required for
a species or habitat to sustain itself
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independently without intervention. Each
species has its own peculiar requirements so
MDAs vary between species. The MDA for
most species in the UK is unknown but some
area requirements have been estimated.
21.5 A habitat can be considered fully functional
only if it contains self-sustaining populations
of all its characteristic species. Hence it
follows that the size of a functional unit of that
habitat will be determined by the area
required to support a stable, breeding
population of its most area-demanding
species 12 .
21.6 If a habitat is actually or theoretically subject
to highly disruptive natural or anthropogenic
disturbance events, then to be viable a given
unit of that habitat needs to be considerably
larger than the size of the largest predicable
disturbance event.
21.7 It should be noted at this point that the
population behaviour of species which exhibit
a metapopulation structure will not be
determined only by the size of individual
habitat patches. Sub-populations of such
species will establish and fail in habitat
patches regardless of other parameters, and
the continuity of the greater population will
depend on dispersal from neighbouring subpopulations into newly vacant patches. In
some cases individual patches may be large
enough to support multiple sub-populations,
with dynamic exchange between them, but in
many cases metapopulation species success
will be determined more by landscape
context than by individual patch size.
21.8 Given that we cannot assess the area needs
of each and every species which makes up a
given habitat, assumptions must be made.
Rebuilding Biodiversity makes the
assumption that if a habitat patch is large
enough to support a healthy population of the
most area-demanding species associated
with that habitat, then all other species
associated with the habitat are also likely to
The South West Wildlife Trusts

be accommodated in such an area. Hence
the needs of area-demanding species are
one means of assessing the MDA of a habitat
as a whole. Table 2 below summarises the
information available for this iteration of the
methodology on area requirements of key
species for several Priority Habitats.
21.9 A second relevant factor is the concept of
‘core area’, particularly for woodland 13 .
Habitat fragmentation leads to an increase in
the ratio of habitat edge to area, and as a
result species populations are not only subdivided, but are increasingly exposed to
environmental impacts from outside their
immediate patch, such as temperature
fluctuation and loss of humidity, or impacts
associated with intensive land use such as
pesticide drift. The core area of a woodland
cannot simply be defined by its woodland
edge to area ratio, but is also a product of its
shape, size, and the distance to which edge
effects penetrate. It is known that changes in
microclimate extend up to three times the
canopy height in from forest edges. This
means that a majority of ancient woods in
England and Wales may not have a
significant core area, given that nearly half of
them are under 5 hectares in size.
21.10 Aside from theoretical calculations and
research results, a third, more empirical way
of judging how large habitat patches need to
be to sustain themselves over the long term
is to observe actual sites and consider how
stable they appear to be, in terms of
maintaining their complement of species over
time. Several well-recorded nature reserves
across the South West can offer insights in
this respect.
21.11 Using a combination of these approaches,
based on best available data and
professional opinion, the Rebuilding
Biodiversity methodology uses Minimum
Dynamic Area (MDA) calculations as set out
in Appendix 2 for the selected Priority
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Habitats considered in this iteration of the
methodology.
21.12 It must be stressed that the MDA figures
arrived at here are based on particular
individual case studies, and caution is
needed in their application across the wider
landscape. In some instances the science
required to test the assumptions rigorously is
simply not available, and so professional
opinion has to be relied upon at this stage.
This is an important area for future research
to address (see Section 44).

The South West Wildlife Trusts
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22. Multiple tracts – insuring against loss
22.1 While many habitats appear to persist quite
viably at relatively small scales in the short
term, small patches of habitat are inherently
vulnerable to natural and anthropogenic
disturbance events that may destroy them.
Their long-term viability is therefore
dependent upon their proximity to other
patches of similar habitat from which species
can recolonise, should the original tract of
habitat be destroyed. This is particularly true
for species whose survival is dependent upon
meta-population dynamics or are considered
to be slow-colonizers of new habitat. Thus,
even for a patch of habitat that is as large as
the target set for the MDA, we need to ensure
that Multiple Tracts of habitat are conserved.
22.2 For this exercise a target was established for
each patch-forming habitat type, to define
how many MDAs were required in a Multiple
Tract. For matrix-forming habitats a Multiple
Tract stage was considered unnecessary,
given the broad, encompassing nature of
these habitats where one disturbance event
is unlikely to destroy a whole matrix.
22.3 Unfortunately, little theoretical or empirical
scientific research addresses this subject.
The target could be based on Population
Viability Analysis (PVA) goals for certain
species restricted to the habitat type but no
information was available. Cox et al (1994) 14
recommended that ten populations of a
species should be conserved in developing a
conservation plan for Florida. Cox utilized
the work of Quinn and Hastings (1987) 15 to
develop a relationship between the number of
populations protected and the probability of
population persistence. They assumed that
each population had a 30% chance of
persistence and therefore the protection of
ten populations would give a greater than
90% probability of at least one population
persisting. Anderson et al (1999) 16 suggests
that this same approach can be applied to
habitats. We have adopted the same figure
The South West Wildlife Trusts

of ten in this project, so that each Strategic
Nature Area includes an area of habitat ten
times greater than the MDA. Further
research could help to confirm the accuracy
of this assumption.

23. Bridging habitat isolation - landscape
context
23.1 The capacity of each patch of habitat to
recover from disturbance will depend on how
close it is to other patches. According to
island biogeography theory, colonisation
rates decrease with increasing isolation.
While some species are able to move around
in a patchy landscape over a large area,
many are poor colonisers and may only
spread readily into immediately adjacent
areas, e.g. wood anemone in woodlands.
There are species, however, intermediate
between these two extremes. In general red
squirrels are not thought to disperse more
than 1km in fragmented landscapes. It
follows that, as the proportion of semi-natural
habitat within any given area of countryside
increases, more species will be able to
operate over a wider area.
23.2 For woodland, Peterken 17 has stated that
woodland patches should cover a combined
total of at least 30% of the land in a
functioning landscape unit, for this is the
minimum proportion at which the landscape
starts to function as if it were a single, large
wood for most woodland species.
23.3 The significance of this figure of 30% to
landscape-scale dynamics is explained by
the so-called ‘rule of thirty percent’.
According to work by Buckley 18 , if patches of
habitat are added at random locations to an
imagined area of land, at 30% cover a
significant threshold is reached where most
new units of habitat will inevitably be next to
or in close proximity to another (see
diagrammatic representation in Figure 3). At
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50-60% cover, most patches of habitat
become contiguous with one another, forming
single larger tracts of habitat.
23.4 An ecologically functional landscape for a
patch-forming habitat is thus achieved when
no less than 30% of a given area is covered
by the habitat, with a wide spread of patches
rather than an aggregation, thus ensuring
communication between patches. The
effectiveness of this distribution will be
increased if a similar proportion of the
intervening landscape is of other semi-natural
habitat types which provide buffers, corridors,
interfaces and edge habitats which further
embed the functionality of the target habitat.
Thus for this exercise the following rules were
applied:

10% cover

30% cover

•

•

For patch-forming habitats, a given area of
landscape containing the habitat should
comprise 30% Priority Habitat, 30% other
semi-natural habitat, and 40% other land
uses.
For matrix habitats, a given area of
landscape containing the habitat should
comprise: 60% Priority Habitat (plus other
embedded lesser examples of semi-natural
vegetation), and 40% other land uses.

24. Strategic Nature Areas
24.1 The sum of the above proportions – of
Priority Habitat, other habitat and other land
uses – taken together represents a
composite, functional landscape unit which is
the Strategic Nature Area (SNA).

60% cover

Figure 3: The effect of progressively adding single one-hectare blocks of semi-natural habitat at
random to a 2 x 2 km landscape (after Buckley, G.P and Fraser, S. 1998)

The South West Wildlife Trusts
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Figure 4: Diagrammatic representation of a Strategic Nature Area made up of 10 patches of
Priority Habitat covering 30% (black), a further 30% covered by other semi-natural habitats (grey), with
the remaining 40% of the land surface in other uses (white)

The South West Wildlife Trusts
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Table 3 - full calculations for Strategic Nature Area figures for the eight Priority Habitats

Priority Habitat

A: MDA
in
hectares

B:
Multiple
Tracts

C: %
cover of
Priority
Habitat

D. %
cover of
other
seminatural
habitat

E. %
cover of
other
land uses

F. Strategic
Nature Area
(C+D+E) in
hectares

Semi-natural
broadleaved
woodland

50

10

30

30

40

1650

Coastal &
floodplain
grazing marsh

300

1

60

-

40

500

Lowland
meadows

5

10

30

30

40

170

Chalk
downland

900

1

60

-

40

1500

Limestone
grassland

5

10

30

30

40

170

Lowland heath

480

1

60

-

40

800

Upland heath

1250

1

60

-

40

2100

Purple moor
grass & rush
pasture

5

10

30

30

40

170

Underlined figures are the starting point for the habitat in question – ie. these are the figures suggested by
the literature and professional observation available. The rest of the figures for that habitat are derived by
extrapolating either forwards or backwards from these starting points in each case.
See Appendix 2 for full reasoning and sources for the choice of MDA and SNA figures.
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whole Natural Area to achieve a broader
macro-landscape viability.

H: STEP 3 – DEFINING
A MINIMUM REQUIRED NUMBER
OF STRATEGIC NATURE AREAS

What is the minimum number of
Strategic Nature Areas which should be
restored across a given Natural Area if
functional ecosystems with full natural
variability are to be sustained in the
long term?

25. The concept of SNA replication
25.1 The Strategic Nature Area as defined above
provides for a functional area of landscape
for a given habitat, ranging in size between
170 and 2100 hectares. Though these SNAs
will for the most part represent considerably
larger areas of conserved landscape than we
currently see, such landscape units are still
relatively small parts of the wider Natural
Areas that contain them, and are confined to
one place. As such they will not be able
encompass all the variability in a given
habitat caused by environmental gradients
such as latitude, altitude and topography. To
capture the full range of variability present
across a Natural Area, and to insure against
loss or change in any one SNA, we need to
establish a number of SNAs for each habitat
across each Natural Area in which it occurs.
25.2 The question then arises as to how many
such replicate SNAs are needed. Rebuilding
Biodiversity is, after all, founded on the
principle that it should be possible to define
the minimum space which a habitat needs to
occupy in order to be viable (ie. an SNA). To
continue the principle, it follows that we
should seek to define the minimum number of
SNAs which need to be rebuilt across a
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25.3 When defining the dimensions of an
individual SNA, we can use the patch size
and proximity needs of area-limited species,
or the size of natural disturbance events, as a
yardstick. When defining viability at a Natural
Area scale we cannot fall back on factors
which operate at such a relatively fine scale.
Other measures of functionality and criteria
for viability need to be defined.
25.4 It is important to stress at this point that any
attempt to set a figure for the number of
replicate SNAs needed in a given Natural
Area will be seeking to define a minimum
goal for conservation, not a maximum goal.
‘Minimum’ is not necessarily the same as
‘enough’. Though we might be able to define
the theoretical minimum area and distribution
of habitat below which biodiversity will not be
self sustaining in the long term, such
calculations will not necessarily mean that
diverse, special wildlife sites will be
accessible to everyone, and part of
everyone’s normal experience. Ultimately the
question of how much wildlife habitat there
should be across the landscape is one which
society as a whole, not just conservationists,
must answer.
25.5 Value judgements aside, it is highly likely in
almost all cases once we calculated an
ecologically rational minimum, that figure
would represent a huge and ambitious target
to aim for. Far from being a curb on the
progress of conservation action, it would
without question amount to a salutary lesson
in just how far we need to go if we are to
achieve a truly sustainable countryside for
our wildlife.
25.6 For this iteration of the Rebuilding
Biodiversity methodology, the South West
Wildlife Trusts have concluded that there is
not an adequate form of measurement
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currently available to allow a meaningful
calculation of minimum SNA replication
goals. A commentary on possible
approaches to the issue is provided in
Section L, and this will be further developed
in future iterations.

The South West Wildlife Trusts
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I: STEP 4 - SELECTING
STRATEGIC NATURE AREAS

How are candidate Strategic Nature
Areas identified on the map?

Note: The following section was put into
practice in early 2005 through a series of
seven county-based meetings arranged
by Local BAP partnerships and
coordinated through the South West
Regional Biodiversity Partnership, as part
of the development of the South West
Nature Map.

26. Involving local expertise in SNA
selection
26.1 Steps 1 to 3 provide a set of theory-based
tools derived at regional level, for application
at local level, through the knowledge of local
experts. This combination of regional
ecological theory and local collective
application is a key feature of Rebuilding
Biodiversity. To apply the methodology
locally, a series of workshops are arranged at
county or Natural Area level to which experts
with good knowledge of their area are invited.
26.2 The quality of local expertise available at this
stage is crucial to the quality of the final
product. Local opinion applies and validates
the theoretical framework with reference to
the realities of the landscape at local level.
For this local validation to work, at least one
individual with a good knowledge of each
habitat in each Natural Area in a given county
should be present at a workshop, with more
than one being highly preferable. Each
individual needs to know his or her ‘patch’ to
the extent of having a good feel for the extent
and quality of current habitat, and the nature
of intervening land.
The South West Wildlife Trusts

27. Data requirements for SNA selection
27.1 At the workshop, map-based data showing
the current, actual distribution of Priority
Habitats in each Natural Area should be
made available. In the South West this was
based on the verified NBN priority habitat
datasets developed in the South West by the
seven Local Records Centres, supplemented
by other habitat and BAP species data where
relevant and reliable.
27.2 Geological and/or soil map data should also
be on hand, and base maps should show
contour lines to aid landscape definition.
Geological and soil map data is a valuable
source of guidance when selecting SNA
boundaries for Priority Habitats which are
inherently restricted to certain soils. For
example a calcareous grassland habitat will
not itself spread outside the bounds of
underlying calcareous soils (though the other
semi-natural habitats with which it forms
mosaics may do so), and thus an SNA for
such a restricted habitat should not extend
substantially beyond the limits of that soil
type. Meanwhile contour data can help
define a topographically logical unit for an
SNA, for example extending it along, and to
the top and bottom of a scarp slope, but not
above or below these limits, where conditions
are likely to be very different.

28. Candidate SNA selection process
28.1 At each workshop, working as a single group
or in break-away sub-groups, participants
should discuss and select candidate Strategic
Nature Areas for each Priority Habitat in each
Natural Area in turn, ensuring that boundaries
of candidate SNAs satisfy the area
requirements provided by the Rebuilding
Biodiversity theoretical models. All possible
SNAs should be selected at this stage.
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28.2 Candidate SNAs should contain at least one
existing fragment of the Priority Habitat.
Clusters or large blocks of such fragments
should be selected first, followed by sparser
clusters. If a cluster of extant habitat patches
is larger than the required SNA, it should be
mapped and recorded as representing more
than one adjacent or contiguous SNAequivalent. Such groups of SNA-equivalents
should be shown on the map with dividing
lines between them, with the lines either
following logical landscape features, or
simply being shown diagrammatically. This
division is necessary for subsequent
treatment in Step 5.
28.3 Having selected all candidate SNAs, the
boundaries should be refined to reflect actual
features of the landscape (human and
environmental), such as settlements, major
roads and major topographical features.
However, given that this is a strategic
regional exercise, boundaries should not be
mapped precisely to follow complex features
on the ground, such as field boundaries.
Instead lines should be approximate and
indicative, perhaps following appropriate
contour lines to ensure the shape chosen is
meaningful against the lie of the land. A
boundary which follows field boundaries in a
tight and intricate manner will give a false
sense of detail which is inappropriate to a
strategic exercise of this nature.
28.4 Candidate SNAs do not need to be precisely
the size prescribed in Step 2. If by following
contours and including logical elements of a
cluster of habitat patches the resulting unit is
greater than the prescribed SNA figure, this
extra size can stand provided it does not
inflate the unit by more than 25%. However
there should never be a reason to draw the
boundary of an SNA smaller in area than the
prescribed value.
28.5 The results of the selection process should
be carefully recorded, including the name and
location of each SNA, its boundary on the
The South West Wildlife Trusts

map, the reasons for its selection, and the
individuals involved in making the selection.
Selected SNAs should later be coded and
transferred to a spreadsheet in readiness for
Step 5.

29. Practical problems in SNA selection
29.1 As in any situation where a theoretical
framework is brought together with local
realities and individual judgement, difficulties
will be encountered in reconciling the two.
Either the reality of the landscape will cause
problems in applying ‘rules’ on SNA size and
number in a consistent fashion, or local
experts will feel uncomfortable with sticking to
the theory given their knowledge of the
nature of habitat distribution and character in
their localities. The need for consistency
across the region in the final product requires
that the theory be applied in a similar fashion
across all Natural Areas, but nevertheless the
methodology allows for the exercise of
judgement within certain broad confidence
limits. Some difficulties in applying the theory
at local level are very specific to individual
locations, but others are generic and are
addressed in the following paragraphs.
29.2 Habitat patches are too large and
extensive for the SNA size A frequent
difficulty encountered in applying the
guidelines on SNA size is that extant habitat
patches may be so large that the logical area
to describe within a boundary is larger than
the SNA size required. This is often the case
for chalk downland, upland heath, lowland
heath and woodland. The temptation in such
cases is to ignore the SNA size requirement
and simply define a larger unit. However, not
only does a larger unit lose the benefit of the
logical framework which explains the reason
for the size of a SNA, but also such a larger
unit will be difficult to evaluate in Step 5 on
equal terms with other SNAs. The solution is
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not to define SNA-area satisfying units which
exclude good habitat, but instead to accept
the larger unit, and represent it as being
equivalent to two or more SNAs.
29.3 Clusters of habitat are too extensive to
define separate SNAs There may be a
reluctance in some landscape situations to
‘break up’ or ‘reduce’ the landscape to a
series of discrete SNAs when the pattern of
habitats patches forms a diffuse but
significant and continuous clustering across a
very wide area. The temptation here may be
to encircle the whole extended landscape,
which may represent many tens of thousands
of hectares, with a single indicative boundary,
and refer to this as an unspecified ‘mosaic’.
This does not represent a justifiable outcome
under the terms of Rebuilding Biodiversity, as
the size of this larger unit cannot be
explained on theoretical grounds, the unit
cannot be subjected to the evaluation in Step
5, and the selection will not be consistent with
the treatment of other areas where the same
habitat occurs. Furthermore if it is referred to
as a ‘mosaic’, this ignores the fact that all
SNAs are, by definition, mosaics. To avoid
this situation occurring, the area in question
should be examined carefully to identify
clustering within the broad swathe of habitat
patches, with these being used as a focus for
defining SNAs of the correct size based on
one target habitat. Some resulting SNAs
may be very close to one another, or
contiguous, while others will be more
discrete. After this initial selection, the areas
left outside SNA boundaries should be
critically examined to determine whether their
concentration of habitat patches (or in some
situations their landscape context) makes a
case for selecting further SNAs in these
areas. However once all SNAs have been
selected, it should be possible to justify each
and every one on the grounds of its individual
content. Without such a justification, an SNA
should be rejected.
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29.4 Overlapping Strategic Nature Areas Any
given SNA is defined on the basis of one
‘lead’ target Priority Habitat, with that habitat
determining the SNA size. Where one
Priority Habitat type occurs in close
association with another, a SNA defined for
one habitat will inevitably encompass a
number of examples of the other. The
definition of an SNA means that in this
situation both Priority Habitats can readily be
catered for, since only 30 or 60% of the SNA
area will be made up of the lead habitat,
leaving 40-70% of the SNA area to be
occupied by the second habitat alongside
other land uses. However, if it is felt that the
‘minor’ habitat needs to be explicitly planned
for over above its inclusion as ’other’ habitat
in a wider SNA (for example because it is felt
that without this treatment, the minor habitat
will be too sparsely distributed over the larger
SNA to achieve functionality), it is acceptable
to define a number of overlapping SNA
boundaries. For example, a 1650 hectare
SNA may be defined for woodland, but within
it may be several smaller SNAs for lowland
meadow, each of 170 hectares. The lowland
meadow SNAs in this instance will contribute
to the 30% ‘other semi-natural habitat’
component of the woodland SNA, but that
contribution will be located within
concentrated areas of 170 ha which
themselves are of a density to promote
functionality for the grassland habitat.
29.5 Presentation of data on screen or paper
Two contrasting approaches to data
presentation were used during the SNA
selection workshops. In some, data was
presented digitally via projection of a GIS
image onto a screen, while in others data
was presented on paper maps. There are
advantages and disadvantages to each
approach. Projected maps allowed candidate
SNAs to be approximately digitised by the
GIS operator as they were identified, and
allowed multiple datasets to be viewed at the
same scale on one screen, often overlaid one
on another. However projected maps did not
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facilitate collective participation within the
group so readily, and were considered
difficult to see and interpret by some. Paper
maps by contrast were easier to use and
encouraged collective working, but were less
convenient in terms of accessing and
comparing different datasets.
29.6 Where to stop in selecting SNAs The
Rebuilding Biodiversity methodology in its
current form (ie. without an agreed
mechanism for calculating threshold
minimum numbers of SNA per Natural Area)
does not offer guidance on how many SNAs
should be selected in any given area. In
practice this often does not present a
problem, in that the options for SNAs are
obvious, for example where existing habitat is
restricted to a few obvious clusters. In some
cases however habitat fragments are very
widespread, and there is no obvious way of
deciding where to stop in selecting candidate
SNAs. In these cases a degree of common
sense and judgement has to be brought to
bear, to ensure that SNAs are not selected
on the basis of too poor a set of ‘source’
habitat fragments. It is also beholden on the
regional facilitator to bring a regional
perspective to bear, pointing out if the
number of selected SNAs in a Natural Area
(and hence proportion of the land surface) is
reaching a point which risks being out of kilter
with other parts of the region. In future
iterations, the availability of a Replication
Goal will allow this issue to be formalised.

•

4 – The rough boundary of each candidate
SNA is analysed to ensure it meets the
relevant size criteria for its priority habitat; it is
then subjected to the evaluation process in
Step 5 (described in the next section); plans
are developed in subsequent steps to enlarge
existing patches and create additional
patches, to achieve desired habitat
concentration and landscape context.

30. Worked example
30.1 The diagram illustrates the selection process
for candidate SNAs in a hypothetical Natural
Area (starting from the bottom):
•
•
•

1 - Existing habitat patches are mapped;
2 - Priority Habitats (black and grey) are
distinguished from other habitats (white);
3 - Strategic Nature Area boundaries are
selected, centred on existing habitat source
patches for each Priority Habitat;
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2
31.1 The purpose of prioritisation is to highlight
those Strategic Nature Areas most likely to
yield high conservation benefits, with a
reasonable probability of success, for a
reasonable investment of resources.
31.2 The process outlined below should be carried
out through workshops involving the same
local experts at county or sub-county level as
used for Step 4. However it is unlikely in
practice that Steps 4 and 5 can be carried out
for a whole county in a single day, and hence
two separate workshop events are necessary
for each county area. For prioritisation in
particular, work should be carried out on a
Natural Area basis, even if the workshops are
arranged under a county banner.

1

31.3 The prioritisation method can be summarised
as follows:
STAGE A
Evaluate and score SNAs for a given habitat in a
given Natural Area against Biodiversity criteria to
measure their potential for being restored.

J: STEP 5 - PRIORITISING STRATEGIC
NATURE AREAS
FOR ACTION

Rank SNAs according to scores, and divide into
nd
rd
1st, 2 and 3 priority groups to show which
should be a priority for action.

STAGE B
How should candidate Strategic Nature
Areas be prioritised for conservation
action?

Note: The following section was put into
practice in Spring 2005 during the
development of the South West Nature
Map, through a second series of countybased meetings arranged by Local BAP
partnerships and coordinated through the
South West Regional Biodiversity
Partnership.

Adjust the priority rankings to reflect any overriding
considerations of threat, and confirm ranking
accords with experts’ ‘instincts’, moving the ranked
position of SNAs as appropriate.

STAGE C
Evaluate and score SNAs against Practical
Feasibility criteria to provide guidance to inform
subsequent planning.
Rank SNAs according to scores, and divide into
nd
rd
1st, 2 and 3 priority groups to show where action
is likely to be most feasible.

31. Summary and purpose of
prioritisation process
The South West Wildlife Trusts
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32. Stage A – Evaluating candidate
Strategic Nature Areas on their
Biodiversity Value for restoration
32.1 Potential SNAs vary in their biological and
physical capacity to reach the desired
ecologically viable state, with this variation
being a function of several variables. An
overall attribute score which reflects this
capacity should be calculated by evaluating
each SNA on each of these variables.
32.2 BV1 - Habitat quality
The presence of SSSI-designated land within
the SNA boundary serves as a qualified but
pragmatic indicator of habitat quality. To
score highly, SSSI land should be have been
designated for the habitat in question, though
presence of other SSSI habitat should also
receive recognition. Where there is known to
be land within the SNA which is of SSSI
quality, but is not designated, this is
allowable, but the reason for citing this land
should be recorded (ie. the source of the
information and judgement).
The SNA contains SSSI
examples of the target habitat,
covering at least 15% of the
SNA area

Score 3

The SNA contains no SSSIs,
but does contain County
Wildlife Site land of the target
habitat, covering at least 15%
of the SNA area

Score 2

The SNA contains no, or only
negligible, SSSI or County
Wildlife Site land

Score 1

degree to which their presence reflects high
habitat quality overall: some may have too
narrow a niche, or conversely they may be to
generalist in their requirements, to serve as
quality indicators for the habitat overall. Thus
discretion should be used in judging whether
or not a particular BAP species is useful to
count for this criterion.
More than 4 BAP species
(associated with the target
habitat and good indicators of
habitat quality) are present in
the SNA

Score 3

Up to 4 BAP species are
present in the SNA

Score 2

No relevant BAP species are
present in the SNA

Score 1

32.4 BV3 - Proportion of existing habitat
The greater the proportion of land cover
within the SNA boundary that is made up of
existing semi-natural habitat (including both
the target habitat and other habitats), the
greater the capacity of that SNA to be
restored to a functional state. Percentage
cover of existing habitat is a useful surrogate
for calculating patch size and relative patch
isolation. The Rebuilding Biodiversity
methodology states that the target for a SNA
should be 60% cover of semi-natural
habitats. To see how much a given SNA
diverges from this target, roughly calculate
the percentage of the overall area of the SNA
which is covered by all semi-natural habitats
combined. At this stage it is sufficient to do
this by eye rather than calculating the figure
digitally.

32.3 BV2 - BAP species presence
Presence of BAP species for a particular
habitat can be used as an indicator of habitat
quality. Though the relationship between
habitat quality and BAP species presence is
not a simple one, it is appropriate for this
strategic level of evaluation. Only BAP
species associated with the target habitat
should be counted. BAP species vary in the
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More than 50% of the land area
is covered by existing seminatural habitat

Score 3

Between 25% and 50% of the
land area is covered by existing
semi-natural habitat

Score 2

Less than 25% of the land area
is covered by existing seminatural habitat

Score 1
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32.5 BV4 - Functionality and restorability of
intervening land
The degree of connectivity between habitat
patches is determined by the character of the
intervening land. Land which has small fields
of mixed low-intensity permanent pasture and
arable land, rich in hedgerows, unmanaged
field margins, watercourses, copses and
unimproved field corners will offer greater
connectivity than land composed of large
amalgamated fields of rye grass leys and
intensive arable with few field boundaries or
other features. By the same token, the
current nature of the land will dictate how
easy it would be to restore habitats.
Extensively managed semi-improved pasture
may have the capacity to revert to a species
rich state quite readily. Habitat creation from
scratch might be easier on arable land than
on heavily improved permanent pasture.
Conifer plantations can often readily be
restored to heathland. To judge this, use
available knowledge of each SNA to gauge
how favourable the land outside of existing
habitat patches is in terms of ecological
fitness and capacity for restoration. Phase 1
survey information, if reliable, may be a
useful guide.
Intervening land has many
linear and stepping stone
features, and land management
is dominated by low intensity
pasture and/or woodland, or
readily restorable land types

Score 3

Intervening land has some
linear and stepping stone
features, and a substantial
proportion of the land is
managed extensively

Score 2

Linear and stepping stone
features are few, and most land
is intensively managed and
would be very difficult to restore

Score 1

32.6 BV5 - Physical diversity
The sustainability of species populations in a
given SNA in the face of climate change will
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be influenced by the range of ecological
niches offered across the area. A SNA which
occupies a range of altitudes and offers a
range of aspects, hydrologies, and vegetation
structures will present more opportunities for
species to shift their locations than one which
is highly uniform in these respects. The
physical diversity of a given SNA should
therefore be considered, in the context of the
range of variation present within SNAs across
the Natural Area, by studying the contour
map, soil map, and available information on
vegetation. If the landscape type in which the
target habitat occurs is relatively uniform by
definition (eg. floodplain) then SNAs should
be judged and scored relative to others in
similar landscapes, rather than against SNAs
in more variable situations.
The range of altitude, aspect,
geological, soil wetness and
vegetation structure is highly
diverse

Score 3

The range of altitude, aspect,
geological, soil wetness and
vegetation structure is
moderately diverse

Score 2

The range of altitude, aspect,
geological, soil wetness and
vegetation structure is fairly
uniform

Score 1

32.7 The mean value calculated by summing the
individual scores under the above five criteria
gives a Biodiversity Value score for each
SNA. These are then ranked in order, and
divided into three groups as shown below.
The position of SNAs in these groups
provides guidance on the appropriateness
and importance of restorative action on
different SNAs.
1st
Priority
(P1)

Mean
Physical
Score
over 2.3

These SNAs
should be the
primary focus of
resources for
restoring ecological
functionality

2nd
Priority

Mean
Physical
Score

These SNAs
should be the
secondary focus for
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(P2)

between
1.8 and
2.3

restoration
resources

3rd
Priority
(P3)

Mean
Physical
Score
less than
1.8

In these SNAs the
aim should be to
follow a strategy
which maintains the
integrity of existing
patches of habitat,
as a basis for
possible restorative
action in the future

be permanently lost if
action is not taken

or industrial

Imminence

33. Stage B – Adjusting for threat, and
confirming priorities
33.1 Having grouped all SNAs into first, second or
third priority on the basis of their biodiversity
value, a further check should be carried out
to ensure (a) whether considerations of threat
and vulnerability require an adjustment to the
priority afforded to any SNAs, and (b) to
check that the priority ranking generated by
the criteria-based scoring accords with the
instincts of the local experts involved.
33.2 Adjusting for threat
In unusual cases, a decision not to give first
priority to a particular SNA could mean that
the opportunity to restore that SNA will be
lost, because it faces an imminent threat
which will negate its restoration potential. In
such a scenario there may be a case for
raising the position of that SNA in the ranking
to reflect the urgency of action in the face of
this threat. Thus a SNA currently ranked as
P2 could move to P1 if a threat criterion is
met. Three criteria should be used to judge a
threat:
Scale
Does the threat affect a
large enough proportion
of the SNA to negate
the potential of the area
to be restored?

For example
overgrazing
across the
majority of a
moorland area

Does the timescale of
the threat require that
action is taken to
counter it within the next
5 years?

For example
impending total
loss of a key
species
population due
to habitat
patch isolation

33.3 If a SNA whose score fell just outside the P1
group is considered to be under severe threat
on one of the above criteria, then it should be
moved up into the P1 group. Adjustment in
this way should only be between the P2 and
P1 groups. If a threatened site is currently in
the P3 group, it should not be moved up to
P1 unless there is an exceptional overriding
reason for doing so. In all cases, adjustment
for threat should be pragmatic, and should be
agreed by the whole group undertaking the
scoring at the workshop.
33.4 B3 - Confirmation of priorities
Having carried out the appropriate
adjustments above, a final inspection should
be made of the ranked list of SNAs, to check
whether the order of priority generated by this
process fits with the ‘instinct’ of the experts
taking part. The threshold scores between
P1, P2 and P3 are, after all, arbitrary ones,
and therefore in rare cases the final score
may fail to give appropriate credit to a
particular SNA which is commonly
recognised as being a crucial candidate for
action. Alternatively the scoring may have
artificially inflated the importance of a SNA
which on reflection is not considered
sufficiently significant to warrant the resulting
score. In these instances there may be a
case for a further adjustment, provided the
case for the adjustment is agreed by all and
the reasons for it are clearly recorded.

Reversibility
Will the consequence of
the threat be that the
restoration opportunity
offered by the SNA will
The South West Wildlife Trusts

For example
built
development –
roads, housing

34. Stage C – Evaluating for practical
feasibility of action
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34.1 The results of the above processes will show
which SNAs should be the first focus for
resources and action. However there will be
other factors which influence how and when
that action is taken. The following evaluation
provides background information on the
practical feasibility of action to guide
implementation on the ground. This
information is used only as a guide, rather
than as a major factor in ranking sites,
because factors such as landowner attitude
and conservation partnership can change
rapidly in a short space of time.
34.2 PF1 - Use and ownership
The feasibility of pursuing habitat restoration
action in a given SNA will be greater if some
of the land it contains is owned or managed
by a conservation body. Even if the area of
land under such ownership is small relative to
the whole SNA, it may still offer an important
catalyst or focal point for further action.
Alternatively, if a significant area of land in
the SNA belongs to a private landowner or
other party known to be sympathetic to
conservation as a land use, this too may offer
an important starting point for a Rebuilding
Biodiversity initiative in that SNA. Finally, if
there is no significant reason to believe that
there is a sympathetic audience for
conservation amongst landowners in the
SNA, this should count against the SNA in
this context. A parallel consideration is the
ownership structure. A small number of large
holdings, of which one is sympathetic,
probably presents a better prospect than a
large number of small holdings, even if
several of these small owners are
sympathetic.
The SNA contains land owned
or managed by a conservation
body

Score 3

A significant proportion of the
land in the SNA is owned by a
party known to be sympathetic
to conservation

Score 2

The attitude of land owners in
the SNA on this issue is

Score 1
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unknown, or known to be
unsympathetic, or the
ownership structure makes
progress difficult

34.3 PF2 - Leadership
Even if a site is a good bet for action, that
action will not happen unless there is a party
prepared and able to take the lead. Thus
even where the SNA contains land owned by
a conservation body, that body may have no
interest or capacity to extend itself into new
conservation action in the wider landscape
around its holding. By contrast if the area is
the focus of a countryside partnership (eg. an
AONB partnership), this may in theory offer a
realistic vehicle for leading a project. In a few
cases a restoration initiative may already be
underway or in an advanced stage of
development, thereby offering an existing
momentum for action.
There is a habitat restoration
initiative underway or in
development in all or part of the
SNA

Score 3

There is a partnership or lead
body able and interested in
developing an initiative, but no
work is being planned at
present

Score 2

There is no current relevant
partnership or lead body in the
SNA

Score 1

34.4 PF3 - Opportunity
Alongside sympathetic land ownership and
an available lead party, the third essential
ingredient is opportunity, especially fundingrelated. If there are current or forthcoming
circumstances which would enable action to
proceed, notably financial, this should count
in favour of the SNA. Funding opportunities
peculiar to a given SNA, rather than those
common to most SNAs in the area, are
relevant under this criterion. These may be
actual and identifiable (eg a known Lottery
bid), or potential, by virtue of the location of
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the SNA (for instance on an urban fringe or
within a National Park).
Funding is being pursued, or
another opportunity makes
action likely

Score 3

A funding stream exists but has
not been pursued, or another
opportunity makes action
possible

Score 2

There is no relevant funding
available or other opportunity at
present

Score 1

34.5 PF4 - Landscape and Historic
Environment factors
Synergy with landscape and historic
environment objectives may affect the
feasibility of projects in SNAs. The degree of
complementarity with AONB/NPA
Management Plans can be used as a
yardstick for determining degree of fit with
these wider objectives. In addition, where
they exist, Historic Landscape
Characterisation and the new-style
Landscape Character Assessments, that
include measures of quality and condition of
landscape types, will be useful in determining
the degree of objective fit. What is sought
here is evidence that an SNA is a priority
area for action from the historic environment
or landscape perspectives, and that therefore
action will be more likely because the SNA
‘ticks several boxes’. Percentage ‘degree of
fit’ is used as a indicative yardstick here,
though this is clearly not a quality which can
be measured accurately.
There is over 80% fit with
defined landscape and
historic environment
objectives

Score 3

There is between 40 % and
80% fit with defined
landscape and historic
environment objectives

Score 2

There is less than 40% fit
with defined landscape and
historic environment
objectives

Score 1
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34.6 The mean value calculated by summing the
individual scores under the above four criteria
gives a Practical Feasibility score for each
SNA. These are then ranked in order, and
divided into three groups as shown below.
The position of SNAs in these groups
provides guidance on how possible action is
likely to be in each.
1st
Priority
(F1)

Mean
Feasibilit
y Score
over 2.3

Under current
circumstances
action is most likely
to succeed on
these SNAs

2nd
Priority
(F2)

Mean
Feasibilit
y Score
between
1.8 and
2.3

There are likely to
be obstacles in the
way of progressing
action on these
SNAs at present

3rd
Priority
(F3)

Mean
Feasibilit
y Score
less than
1.8

These SNAs are
poor bets for
successful action
until current
circumstances
change

35. Interpreting the results of
prioritisation scoring
35.1 The provision of two separate priority
rankings, one based on ecological value and
one on practical considerations, allows the
physical capacity to achieve to be contrasted
against the human possibility of doing so. A
SNA may be a P1 and an F1, meaning
habitat restoration has a good chance of
success in ecological terms, and the
circumstances of the area make it opportune
to try. A SNA may be P3 and F3, meaning it
would be an uphill struggle to achieve a
functional landscape, and the politics of the
area mitigate against doing so. A SNA which
achieves a P1 but only an F3 has all the
ecological ingredients for success, but has
serious obstacles in the way of doing so,
while a SNA which is merely a P3, but which
gains a F1 has the means to be pursued but
is physically poorly equipped.
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35.2 The relationship between current
conservation action and the prioritisation from
this analysis should be checked. It is to be
hoped that those SNAs where there is
already a substantial conservation
commitment on the ground, will be the ones
which score highest in this process – if there
is a match this shows that strategic decisions
on where to invest conservation resources
have been well made. However, if a SNA
scores an F1 because of the presence of
conservation interests in the area, but is only
ranked as a P2 for its biodiversity value, this
may suggest that some current strategic
conservation choices do not represent the
best decisions under the terms of Rebuilding
Biodiversity.
35.3 Since SNAs are ranked on the basis of their
ecological suitability, those SNAs which are
based on areas with rich existing habitat
concentrations, subject to extensive
conservation action, will normally rank highly.
However these cases may not be priorities
for new action, if current activity is effectively
working towards creating functional
landscapes already. Hence in identifying
which SNAs should be targeted for new
action, it may be appropriate to place wellconserved sites to one side, and focus on
high priority (P1/F1 or P1/F2) sites not
already well served.

36. Instructions for completing the
Prioritisation Spreadsheet
36.1 The spreadsheet for recording the results of
prioritisation discussions is shown in Figure
5. The steps for completing the spreadsheet
are as follows:
• The spreadsheet should be completed
electronically during the workshop.
• All columns should be filled in, with the
number of rows depending on the number
of candidate SNAs in the Natural Area.
• The SNAs selected during Step 4 will have
been named, coded and entered into the
The South West Wildlife Trusts

•

•

•

•
•

•

left-hand colums of the spreadsheet. The
prioritisation scores should be entered in
the corresponding right-hand columns
Fill in the Biodiversity Value scores in
columns F to J. Mean scores from the five
criteria will be calculated automatically in
column K. If one of the criteria has not
been scored (for lack of adequate
information), the divider used in column K
should be adjusted from 5 to 4.
Assign a Priority Group of P1, P2 or P3 to
each SNA using the ranges given in the
text above, and place the appropriate code
in column L.
If adjustments for threat or from
confirmation of priorities are to be made,
make careful note of them in columns M
and N, and provide a justification for the
adjustments made in column O.
Fill in Practical Feasibility scores in
columns Q to T.
Mean scores from the four criteria will be
calculated automatically in column U. If
one of the criteria has not been scored, the
divider should be adjusted from 4 to 3.
Assign a Feasibility Group of F1, F2 or F3
to each SNA in column V, using the ranges
given in the text above, to provide
guidance on feasibility for subsequent
stages of the planning process.

37. Reviewing prioritisation decisions
37.1 Prioritisation is necessarily carried out on
available data, using available expertise at
the time. Not all relevant data may be
available on a particular occasion, and the
answers to feasibility criteria may change
over time. Thus the prioritisation process will
need to be revisited periodically to check the
validity of the priority codes and the Action
Series contents.

38. Practical problems encountered in
SNA prioritisation
38.1 The prioritisation process described above
was applied during the refinement of the
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South West Nature Map in spring 2005. This
represented the first practical trial of the
process in full, and the following experience
can be drawn from the exercise.
38.2 Timescale In applying the Rebuilding
Biodiversity methodology as a regional
exercise, undertaken through local expert
workshops at a county level, it is not realistic
to spend more than about one day per county
on the prioritisation process (in addition to the
c. one day spent on initial SNA selection). In
practice therefore, there is inevitably very
little time available for applying the evaluation
steps described above to each SNA. With
upwards of 50 candidate SNAs per county,
each SNA needs to be evaluated on average
in less than five minutes, if the job is to be
completed in a day. Thus the major
problems encountered in undertaking this
exercise revolve around time. In few cases
was the prioritisation for a whole county
completed inside the one day allocated, and
hence a series of follow-up meetings were
necessary. These extended the timescale for
completing the job, and reduced the
consistency with which the methodology
could be applied because of the different subgroups of local experts involved. It should be
said that the one-day-per-county timescale is
based on the assumption that the county
workshops need to be facilitated by the same
person/team, to ensure continuity and to
introduce the methodology to those unfamiliar
with it.
38.3 Subdividing over-sized SNAs for
prioritisation At the selection stage it
proved difficult (and in many instances,
inappropriate) to ‘enforce’ the SNA area
figures on the workshop participants (see
29.2 and 29.3) in their deliberations over the
location and boundary definition of SNAs.
Though SNAs smaller than the required
areas were avoided, larger ones were very
common. Larger SNAs were chosen either
because an extant habitat covered a larger
area than the SNA threshold figure (eg. for
The South West Wildlife Trusts

upland heath on Dartmoor or chalk downland
on Salisbury Plain), or because extant habitat
formed a sparse but significant mosaic over a
larger area, causing the workshop to draw a
line around a large undifferentiated unit of
land, rather than identify smaller SNAequivalent units, or because the group simply
felt that the area needed to be larger than the
SNA figures allowed. Larger SNAs of this
kind presented difficulties for prioritisation,
because a large SNA is by definition likely to
achieve a higher score than a smaller one.
Given the purpose of prioritisation is to apply
a consistent evaluation giving comparable
results across the region, such skewing in
favour of larger SNAs would obscure any
meaningful comparison of SNAs of the same
priority habitat in different Natural Areas.
Therefore some emphasis was given at
prioritisation workshops to resolving oversized SNA problems. In many cases
previously-mapped boundaries could be
refined by simply reducing the size of the
unit. In other cases units could be split into
two or more SNA-sized equivalents, where
possible following natural landscape breaks,
with each component then being scored
individually. Nevertheless there remained a
number of instances where splitting or
contraction were not considered feasible or
appropriate by the group, and in these
instances there was no alternative but to
score the unit as an over-sized whole.
38.5 BAP species Criterion BV2 proved
ineffective in practice during the prioritisation
workshops, due to the threshold for numbers
of BAP species having been set too low. It
quickly became apparent that almost every
SNA could be said to have at least 3 BAP
species within it, and hence a higher figure
would have been more effective in
distinguishing the better SNAs. However by
the time this became clear a large amount of
scoring had been done, making it necessary
to stick to the original rule for this iteration. It
should be noted that if the BV2 scores were
omitted from the spreadsheets, and P values
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calculated from a mean of 4 instead of 5
criteria, the P rating of some SNAs would
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change, possibly assigning some P1s to P2.
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divergence from the ‘rules’ set by Steps 1
and 2. In carrying out this process through
the SW Nature Map county-based meetings,
all these issues arose and some further
issues or problems were encountered.
These are summarised as follows:

K: PRESENTATION OF DATA

39. Rebuilding Biodiversity and the South
West Nature Map
39.1 During 2004 the South West Wildlife Trusts
offered to make the Rebuilding Biodiversity
methodology available to the South West
Regional Biodiversity Partnership as a tool for
refining the South West Nature Map.
Agreement was reached that the figures in
Steps 1 and 2 of Rebuilding Biodiversity
would be used as the basis for a series of
county-based workshops, where the
procedure set out in Steps 4 and 5 would be
carried out using the draft SW Nature Map as
a starting point. To this end a series of
county meetings was held under the aegis of
local BAP partnerships during late 2004 and
early 2005, during which the SNA selection
process (Step 4) was carried out. The
resulting draft map of un-prioritised SNAs
was put out for limited consultation through
the South West Observatory website in April
2005. After this a further set of meetings was
held in spring and early summer 2005 to
carry out the prioritisation process (Step 5).
39.2 This bringing together of the Rebuilding
Biodiversity and SW Nature Map processes
proved valuable as a basis for improving
strategic partnership thinking across the
region, and for ensuring that a single map
could be produced to represent the entire
conservation sector in the region.
39.3 The SW Nature Map published in the autumn
of 2005 as a result of the process outlined
above shows all SNAs selected and
prioritised through Steps 4 and 5 of the
Rebuilding Biodiversity process.

•

Boundaries selected in the initial sift were too
large in some cases due to continuous or
almost continuous tracts of habitat being
larger than the SNA figure.

•

Some areas with broad swathes of mosaics
of existing habitat were captured by a single
encompassing boundary, rather than several
discrete or adjacent SNA-sized units. In
some cases county partnerships were not
prepared to assign these to one of the lead
habitats defined by Rebuilding Biodiversity,
and hence these SNAs have appeared on the
Nature Map as ‘mosaic’ SNAs. This is an
erroneous interpretation of the procedure but
the realities of partnership working mean
local decisions have to be respected.

•

Other habitats not catered for in this iteration
of Rebuilding Biodiversity needed to be
represented on Nature Map, notably the
coastal strip and the principal rivers network
(see below).

•

Approaches between counties were not fully
consistent, due sometimes to work being
carried on by individuals or LRCs after the
workshop was over.

39.6 the SW Nature Map by definition needs to be
comprehensive in its coverage of priority
habitats across the region. Therefore where
Rebuilding Biodiversity does not currently
cater for a particular habitat, Nature Map still
needs to include it. The approach taken in
these instances was as follows:
•

39.4 As outlined in section 28 above, the actual
process of carrying out Step 4 with local
experts throws up various issues in terms of

For the coastal strip, the zone defined by the
first iteration of the SW Nature Map (based
on 500 metre buffering of existing habitat
patches) was adopted for the final version,

Rebuilding Biodiversity in the South West – Technical Manual – First Iteration November 2005

•

thus ensuring that the coastal strip in its
entirety is included on the map, with the
exception of heavily built-up stretches of
coast or industrialised port complexes.
It was considered essential to include the
rivers network on the Nature Map, but
Rebuilding Biodiversity does not at this stage
offer a process for doing so. Therefore the
Principal Rivers Network was included on the
map, based on the main rivers and major
tributaries across the region, as supplied by
the Environment Agency.
A theoretical framework for the size and
shape of the areas included on the Nature
Map for these habitats is not yet available as
they fall outside the coverage of Rebuilding
Biodiversity at present.

39.7 The South West Nature Map generated as
described above by the efforts of the entire
South West Biodiversity Partnership is shown
in its final form in the pages which follow.
The full regional map is followed by
expanded views of each of the seven
counties. Each SNA is colour coded
according to its lead habitat (ie. the priority
habitat for which it has been generated.
In viewing the maps It is important to
remember what each SNA is designed to
contain: a mosaic of mixed countryside of
which up to 60% is made up of the lead
habitat in patches each at least as large as
the minimum dynamic area for that
habitat. Thus an SNA coloured dark green
for woodland is not proposed as 100%
woodland, but as a varied tract of
landscape accommodating other existing
and enhanced wildlife habitats, contained
in a network of woodland which is
restored to the extent that it becomes selfsustaining and ecologically replete.
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Figure 7: The completed Nature Map for
Cornwall, as prepared through the SW
Biodiversity Partnership in 2005

Each polygon represents a
Strategic Nature Area. The
colour of each polygon refers
to the lead habitat for that
SNA – it does not imply that
the SNA should be 100%
composed of that habitat (see
text for actual proportions
proposed)
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Each polygon represents a
Strategic Nature Area. The
colour of each polygon
refers to the lead habitat for
that SNA – it does not imply
that the SNA should be
100% composed of that
habitat (see text for actual
proportions proposed)

Figure 8: The completed
Nature Map for Devon, as
prepared through the SW
Biodiversity Partnership in
2005

The South West Wildlife Trusts
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Figure 9: The completed Nature Map for
Somerset, as prepared through the SW
Biodiversity Partnership in 2005

Each polygon represents a Strategic
Nature Area. The colour of each polygon
refers to the lead habitat for that SNA – it
does not imply that the SNA should be
100% composed of that habitat (see text
for actual proportions proposed)

The South West Wildlife Trusts
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(For ‘Mosaic’ category, see note in
paragraph 39.4)

Each polygon represents a
Strategic Nature Area. The
colour of each polygon refers
to the lead habitat for that SNA
– it does not imply that the
SNA should be 100%
composed of that habitat (see
text for actual proportions

The South West Wildlife Trusts

Figure 10: The completed Nature Map for
Dorset, as prepared through the SW
Biodiversity Partnership in 2005
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Figure 11: The completed
Nature Map for the former
county of Avon, as
prepared through the SW
Biodiversity Partnership in
2005

(For ‘Mosaic’ category, see
note in paragraph 39.4)

Each polygon represents a
Strategic Nature Area. The
colour of each polygon
refers to the lead habitat for
that SNA – it does not imply
that the SNA should be
100% composed of that
habitat (see text for actual
proportions proposed)
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Each polygon represents a Strategic
Nature Area. The colour of each polygon
refers to the lead habitat for that SNA – it
does not imply that the SNA should be
100% composed of that habitat (see text
for actual proportions proposed)

Figure 12: The
completed
Nature Map for
Wiltshire, as
prepared
through the SW
Biodiversity
Partnership in
2005

(For ‘Mosaic’ category see note in
paragraph 39.4)
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Figure 13: The completed Nature Map for
Gloucestershire, as prepared through the SW
Biodiversity Partnership in 2005

Each polygon
represents a Strategic
Nature Area. The
colour of each polygon
refers to the lead
habitat for that SNA –
it does not imply that
the SNA should be
100% composed of
that habitat (see text
for actual proportions
proposed)

The South West Wildlife Trusts
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TAKING THE PROCESS
FORWARD
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the selection of more SNAs than for those
habitats which are more ubiquitous nationally.

L: POTENTIAL APPROACHES TO
CALCULATING MINIMUM SNA
REPLICATION GOALS

•

Apply the final, weighted multiple Replication
Goals to the prioritised SNA list, to identify a
priority action series encompassing the topscoring SNAs in each Natural Area.

•

The priority action series would thus
represent the minimum number of SNAs
which should be in effective conservation
condition at any one time in a given Natural
Area to ensure basic ecological functionality
is achieved and maintained for that habitat.
The series will contain a fixed number of
SNAs, but the SNAs making up this number
may change over time.

•

Early ideas on approaches to defining
multiple replication goals are shown in
Appendix 3.

40. Replication Goals
40.1 As described in Section H, the logical
extension of Rebuilding Biodiversity’s
approach to defining the minimum necessary
size and content of a Strategic Nature Area is
to further define the minimum number of
replicate SNAs which should be restored
across a whole Natural Area in order to
establish sustainable ecosystems at the
macro-landscape scale. However the tools
with which to calculate an adequately
meaningful replicate number are not readily
available.
40.2 During the initial development of the
methodology, a theoretical approach for
calculating the SNA Replication Goal was
drawn up, but this has not been applied at
this stage. For the purposes of this iteration,
these steps are set out below by way of
record.
40.3 The following series of logical steps needs to
lie behind any approach to defining
replication goals:
•

Define a baseline figure for replication in any
given Natural Area. A figure of perhaps 4 or
5 would be appropriate.

•

Adjust this baseline figure for each priority
habitat, to reflect SNA size (ie. inherently
larger SNAs would require fewer replicates).

•

Adjust baseline figure again to reflect degree
of conservation priority attached to the priority
habitat for which the SNA is selected.
Habitats more restricted to the SW should
perhaps be represented more fully through

The South West Wildlife Trusts
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bullet points provide a sequence of steps for
answering each question.

M: SITE-BASED PLANNING,
IMPLEMENTATION AND
MONITORING

42.2 What is the current size and number of
individual habitat patches in relation to
the MDAs of target species?
•

41. Site-based planning and
implementation amongst the Action
Series
41.1 Rebuilding Biodiversity uses a strategic,
regional approach to provide a rigorous basis
for its real purpose – the implementation of
habitat restoration to create functional
ecosystems on the ground. In this respect
Rebuilding Biodiversity is fundamentally a
practical tool, and its practical implications
are manifested through Steps 6 to 9. The
following section gives a flavour of how these
steps could be taken, though this is generic
and by no means prescriptive at this stage
and the detail will develop as the process is
put into practice amongst the South West
Wildlife Trusts and their partners.

•
•
•

•

•

•

42. Planning for conservation action on
prioritised Strategic Nature Areas
42.1 The ecological functionality of a given
Strategic Nature Area depends on habitat
patch size, patch number, relative isolation of
patches and suitability of intervening land for
genetic exchange. Functionality needs to be
defined with respect to a given suite of target
species known to be present, or potentially
present, in a given SNA. Analysis of existing
patch attributes in a prioritised SNA, and
comparison of these data against the
theoretical needs of target species, should
produce a target for where and how much
restored habitat is needed to achieve
functionality for chosen species, and what
changes are needed to intervening land. The
following questions need to be asked in the
planning of action on a given site, and the
The South West Wildlife Trusts

Carry out a species audit of the SNA in its
current condition – what is present on the site
now? What is locally extinct but would be
desirable and practicable to reintroduce or
attract back to the area?
Select target species – which of the above
species should SNA design be based on?
Research the metapopulation requirements
of target species, including dispersal ranges.
Assess current population health – what is
the state of current populations of target
species?
Review MDA theory – review knowledge on
species needs and update target patch size
as necessary.
Analyse current patch size – what is the
current patch size range across the SNA?
How far does current patch size diverge from
the target patch size?
Assess divergence from Multiple Tract rule of
10 – how many patches are there at present?

42.3 What is the relative isolation of existing
habitat patches?
•
•

•

•

Assess existing cumulative patch area – as a
proportion of SNA area – against target area.
Assess existing cumulative area of other
semi-natural habitat – as a proportion of SNA
area – against target area.
Assess current distribution of habitat and
compare against ideal – in terms of relative
bunching or spreading of patches (refer back
to multiple tract figure).
Assess mean distance between existing
patches and compare with dispersal
distances for target species.

42.4 How suitable is the intervening land?
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•
•
•

Audit current land uses across the SNA.
Assess the ecological fitness and
functionality of the intervening land.
Analyse corridors and barriers in relation to
dispersal needs of target species.

42.5 How much restored habitat is needed, and
where should it be located?
•

•

•

•

Given the above, calculate the necessary
increase in patch size (by existing patch) plus
the number of additional patches required.
Calculate the amount and rough distribution
of additional patches needed to satisfy patch
distance needs (cross referring to target for
additional patch number).
Back this up by calculating the amount of
cumulative additional habitat needed to
satisfy the 60% (30+30) criterion defined in
Step 2 (page 46).
Define the nature of land use changes
needed in the intervening landscape of the
SNA.

42.6 Physical and historical guidance
•
•
•
•

Map soil types in detail across the SNA.
Map topography and hydrological features.
Map historical habitat distribution where
known.
Map other relevant guiding features.

42.7 Blueprint design for SNA
•

•

On the basis of 42.5 and 42.6 above, prepare
an idealised SNA design showing the
distribution of desired habitat patches. Use
this as a template for guiding subsequent
decision making.
Prepare a schedule of management works
required to create the required features – ie.
what works will be required to (a) restore the
target habitat, given the soil types and
conditions present, and (b) create the
required intervening land character.

43. Assessing feasibility of SNA
restoration following planning stage
The South West Wildlife Trusts

43.1 Only once the analysis and design process
given in section 40 above has been carried
out does it become possible to evaluate the
feasibility of achieving a functional SNA at the
location in mind. By taking the planning
results, and adding to them the results of the
feasibility assessment carried out in Step 5
(see section 35), a conclusion can be drawn
as it whether the SNA merits the investment
which will be required. It may be concluded
that the practical difficulties are out of
proportion to the gains, and that action would
not represent value for money. Alternatively
it may be concluded that the SNA is a good
case to pursue, as functionality could be
achieved through an ambitious but
achievable programme of creating and
extending habitat patches to complement
those that exist now.
43.2 If the feasibility assessment concludes that
the SNA does not warrant further investment
at this stage, an alternative SNA should be
selected and the planning process repeated.

44. Implementing plans at selected SNAs
44.1 The stage is now set for practical action on
the ground to implement the blueprint for a
planned SNA. The strategy followed to do
this will necessarily vary between SNAs
depending on ecological, practical and
political considerations, and it is unrealistic to
set out a single method to follow. However
the following issues should be borne in mind
and should be reflected in the approach
taken.
44.2 A functional SNA may in the future look
significantly different from today, with
changes affecting not just the patches of
target habitat within it but also the qualities of
the landscape matrix in between those
patches. Given these changes, the
implementation of the vision for the SNA will
rely fundamentally on the support and
involvement of the community living within
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and around the area. Bringing people on
board to share the vision, recognise the
potential benefits and take part in the detailed
planning is therefore essential. Planning for
economic and community benefits is as
important as planning for ecological benefit, if
support is to be gained and maintained.
Habitat restoration is a long term business,
and the early years of restoration on a given
piece of land can appear untidy and very
different from the idealised picture which
people may have in their heads. Hence it will
be necessary to bring people along with the
process by constructing a narrative which
helps people to understand the vision, and
the steps to reach it.
44.3 Habitat restoration and expansion may be
attempted largely through land acquisition by
the relevant conservation body (especially if
that body already has a core land holding
within the SNA), or largely through
agreement with other landowners. Often a
mixture of both approaches will be needed,
though it must be recognised that habitat
restoration represents a much greater risk
and departure from the norm for a private
landowner who does not own land primarily
for nature conservation, than it will do for a
Wildlife Trust or other conservation body. In
either case the economic uses and yields
from parcels of land will change substantially
as restoration proceeds (as may the land
value itself), and will need financial
cushioning, either by being regarded as an
on-going cost within a Wildlife Trust’s
accounts, funded through charitable support,
or by being supported through agrienvironment scheme payments or other
external funding which cover the additional
investment required.

and appropriate strategy may be to seek a
cooperative agreement between land owners
and managers across the SNA, to enable a
collective approach to changes in grazing
regimes, cropping patterns and other
management activities.

45. Monitoring progress with
implementation
45.1 As for any initiative involving substantial
investment and change over time, a robust
system for monitoring progress is needed.
Monitoring allows change to be perceived
and measured, and compared against
expectations. It also allows action to be
taken in response to its findings which adjust
activity on the ground. Habitat restoration is
an inexact and evolving science, and
monitoring needs to be able to signal whether
current strategies are yielding their expected
results, or whether more and/or different
effort is required. Monitoring of SNA
progress also needs a social and economic
facet, to measure local response to changes,
allowing concerns to be addressed, and
measuring economic returns before, during
and after works have been carried out.
These objectives demand a substantial
investment in developing a SNA-specific
monitoring strategy, installing measurement
mechanisms and recording and analysing
data as it becomes available. This data will
also contribute to the overall narrative of the
project, and provide experience for future
work.

44.4 The changes in land management required
over the course of the project may have a
substantial impact on agricultural or other
land use practices over a long period. Rather
than accept a piecemeal series of changes
and impacts on land use, a more sustainable
The South West Wildlife Trusts
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disturbance impacts and the pattern of
habitat patch occurrence and context.

N: IMPROVING THE
METHODOLOGY

46. Improving the science
46.1 Rebuilding Biodiversity is stretching the
bounds of conservation planning, and is
bringing landscape ecology and practical
conservation together in an unprecedented
way. It follows that a definitive model for how
to achieve its objectives will take time to
evolve, and this current iteration is only the
first step in that process. The South West
Wildlife Trusts recognise the need to refine
and update the figures in this iteration, and
look forward to doing so as the research data
becomes available and with support from
partners. The following areas are likely to
warrant effort in this respect.
•

Minimum Dynamic Area figures offer scope
for improvement as additional data for
different species becomes available. In some
cases this may warrant an adjustment to
resulting SNA dimensions.

•

Replication goals (referred to in Step 3 but
not developed in this iteration) should ideally
come to be based on a theoretical model of
functionality on a Natural Area basis. Such a
model is not yet available to us.

•

Priority habitats not covered by the
methodology, such as coastal, riparian and
other linear habitats, need to be brought in
through the derivation of an SNA-equivalent
model for these habitats.

•

There is significant scope for extending the
methodology to cover the marine
environment, though the approach would be
different in certain key respects, in relation to
the definition of viability, the nature of

The South West Wildlife Trusts

47. The need for further research
47.1 The experience of constructing this
methodology has shown that there is a
paucity of readily available research data on
area requirements of stable populations of
area-limited species, the effect of disturbance
on the viability of habitat patches of different
sizes, and the measurement of long-term
viability on sites subject to extended
monitoring. Some of this knowledge is likely
simply to be in places we have not looked at
yet, or restricted to academic circles rather
than practising conservationists, but some of
the research needed to answer these
questions may not even have been done.
47.2 This throws up some interesting issues about
the connection between the academic and
applied spheres of ecology, and the need for
ready access to research findings in a
digestible form. It also shows how much
scope there is for harnessing ecological
research to the future agenda for
conservation in the UK.
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GLOSSARY OF TERMS

Action
Series

The product of the Replication
Goal is the Action Series of SNAs
which should be the focus of
action in a given Natural Area

Priority
habitat

Habitat
patch

A discrete area of a given wildlife
habitat, or complex of habitats,
which is separated from other
patches by land uses which do
not support the same vegetation
and species complement

A UK BAP Priority Habitat as
described in the Priority Habitat
Classification developed by the
UK Biodiversity Working Group,
providing a common descriptive
language for classifying habitat
types across the region

Rebuilding

Restoring and creating

Landscape
context

The landscape context of a
habitat patch is determined by the
concentration of other habitat
patches in the surrounding area,
the distance to those other
patches, and the suitability of the
intervening land for species
dispersal and movement

Replicatio
n Goal

The target for the number of
separate Strategic Nature Areas
which should be conserved and
restored in a given Natural Area
to provide a sustainable basis for
long term viability

Strategic
Nature
Area

A Strategic Nature Area is a large
tract of landscape containing a
mosaic of habitats and other land
uses sympathetic to wildlife,
amongst which multiple patches
of a given priority habitat, each of
at least a defined minimum area,
occur at a prescribed
concentration necessary to allow
ecological functionality for
constituent biodiversity across the
entire landscape tract.

Viability

The capacity of a species, or an
assemblage of species forming a
semi-natural habitat, to sustain
itself over the long term, through
a balance of immigration and
emigration, resisting the effects of
short term disturbances and
environmental fluctuations

Matrixforming
habitats

Habitats which form the wider
landscape, into which other
habitats and land uses are
embedded

Minimum
Dynamic
Area

The smallest area of a habitat,
subject to a natural disturbance
regime, which maintains internal
recolonisation sources and hence
minimises extinction, i.e. the
smallest area required for a
species or habitat to sustain itself
independently without intervention

Multiple
Tract

A series of discrete patches of a
target habitat, all lying within
close enough proximity to allow
genetic exchange and interaction
between them, together adding
up to the total necessary area of
target habitat in the SNA

Patchforming
habitats

Habitats which occur as discrete
patches embedded in a wider
landscape of contrasting habitats
and land uses

The South West Wildlife Trusts
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APPENDIX 1
Commentary on Priority Habitats
selected for this iteration
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Semi-natural broadleaved woodland
Woodlands in the South West have suffered
severe loss of area and are generally highly
fragmented, albeit with some concentrated
expanses on river valley sides and scarp slopes.
Despite past losses woodland contributes
substantially to landscape identity in many parts of
the region. Woodlands offer great scope for
expansion, and can be restored or recreated on a
wide range of soils and landforms. Restoration of
semi-natural canopies to Plantations on Ancient
Woodland Sites (PAWS) is a particular opportunity.
For this strategic exercise woodland types were
lumped together as a single Priority Habitat, given
their common definition in terms of ecological
viability. Thus the habitat as defined here includes
both upland and lowland, calcareous and acidic,
wet and dry woodland types, plus wood pasture &
parkland. Amongst these are woodland types,
such as the western oakwoods, for which the
South West has a particular conservation
responsibility.
Coastal and floodplain grazing marsh Grazing
marsh characterises a number of coastal and
riparian landscapes in the South West, and is
defined as periodically inundated pasture, or
meadow with ditches which maintain the water
levels, containing standing brackish or fresh water.
The ditches can be especially rich in plants and
invertebrates. Almost all areas are grazed and
some are cut for hay or silage. Sites may contain
seasonal water-filled hollows and permanent
ponds with emergent swamp communities, but not
extensive areas of tall fen species like reeds,
though fen and reed swamp communities may be
embedded within them. Grazing marshes are
particularly important for the number of breeding
waders such as snipe Gallinago gallinago, lapwing
Vanellus vanellus and curlew Numenius arquata
they support. Internationally important populations
of wintering wildfowl also occur including Bewick
swans Cygnus bewickii and whooper swans
Cygnus cygnus.
As defined in the South West NBN Priority Habitat
mapping project, mapped grazing marsh includes
all land parcels which fall within the topographical
The South West Wildlife Trusts

definition of this habitat. Thus mapped areas will
include improved, as well as species-rich areas.
Lowland meadows This habitat is taken to
include most forms of unimproved neutral
grassland across enclosed lowland landscapes. In
NVC terms they primarily embrace each type of
Cynosurus cristatus - Centaurea nigra grassland,
Alopecurus pratensis - Sanguisorba officinalis
floodplain meadow and Cynosurus cristatus Caltha palustris flood-pasture. The definition is not
restricted to grasslands cut for hay, but also takes
into account unimproved neutral pastures where
livestock grazing is the main land use. On many
farms in different parts of the UK, use of particular
fields for grazing pasture and hay cropping
changes over time, but the characteristic plant
community may persist with subtle changes in
floristic composition. The major forms of neutral
grassland have a specialist group of scarce and
declining plant species, including fritillary Fritillaria
meleagris, dyer`s greenweed Genista tinctoria,
green-winged orchid Orchis morio, greater butterfly
orchid Platanthera chlorantha, pepper saxifrage
Silaum silaus and wood bitter vetch Vicia orobus.
Lowland meadows and pastures are important
habitats for skylark and a number of other farmland
birds. The habitat is highly vulnerable to
agricultural improvement and has suffered steep
declines in area across the South West. It now
occurs as relatively small fragments, often in
otherwise intensively farmed landscapes, with key
concentrations in Wiltshire, Gloucestershire and
West Dorset, and to a lesser extent in Somerset
and parts of Devon.
Calcareous grassland – Chalk downland and
Limestone grassland Lowland calcareous
grasslands occur on shallow lime-rich soils
generally overlying limestone rocks, including
chalk. These grasslands are now largely found on
distinct topographic features such as escarpments
or dry valley slopes and sometimes on ancient
earthworks in landscapes strongly influenced by
the underlying limestone geology. More rarely,
remnant examples occur on flatter topography over
chalk, such as on Salisbury Plain. The definition of
calcareous grasslands in the South West covers a
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range of plant communities in which lime-loving
plants are characteristic (NVC communities CG1 to
CG8). Lowland calcareous grasslands support a
very rich flora including many nationally rare and
scarce species such as monkey orchid Orchis
simia, hoary rockrose Helianthemum canum and
pasque flower Pulsatilla vulgaris. The invertebrate
fauna is also diverse and includes scarce species
like the adonis blue Lysandra bellargus, the silverspotted skipper Hesperia comma, the Duke of
Burgundy fritillary Hamaeris lucina and the wartbiter cricket Decticus verrucivorus. These
grasslands also provide feeding or breeding habitat
for a number of scarce or declining birds including
stone curlew Burhinus oedicnemus and skylark
Alauda arvensis.
The cover of lowland calcareous grassland in the
region has suffered a sharp decline over the last
50 years, being highly vulnerable to agricultural
improvement. Alongside the South Downs, the
major UK concentrations of this habitat are in
Wiltshire and Dorset, with smaller areas in the
Cotswolds and the Mendip Hills, and outlying
examples in south and east Devon. Wiltshire holds
60% of the entire UK resource of calcareous
grassland.
For the purposes of this exercise, a distinction has
been drawn between calcareous grassland where
it occurs on the open downs of Wiltshire and
Dorset (referred to here as Chalk Downland), and
the habitat where it occurs as smaller patches over
limestone (often in an intimate mosaic with
woodland) on the Cotswolds, the Mendip Hills, the
Mid Somerset Hills, and to a lesser extent in East
Devon and Portland and Purbeck. The distinction
is drawn because the habitat supports a subtly
different suite of species in each case, with the
area-limited species of the downs not occurring in
the woodland-grassland mosaics. It is considered
inappropriate to apply the large-area principles
relevant to the open downs, to this very different,
intimate landscape. The distinction is a somewhat
artificial one, but one which reflects the reality of
how the habitat presents itself at the ends of a
spectrum of landscape contexts.

The South West Wildlife Trusts

Lowland heath Lowland heath is characterised
by the presence of plants such as heather, dwarf
gorses, and cross-leaved heath and is generally
found below an altitude of 300 metres. Areas of
good quality heathland should consist of an
ericaceous layer of varying heights and structures,
some areas of scattered trees and scrub, areas of
bare ground, gorse, wet heaths, bogs and open
water. Acid grassland is often an important
component. The presence and numbers of
characteristic birds, reptiles, invertebrates,
vascular plants, bryophytes and lichens are
important indicators of habitat quality.
The South West contains about one quarter of the
remaining UK lowland heathland resource, with
this figure including both wet and dry heaths,
coastal heaths, and associated flush & mire
systems. Southern Atlantic wet heaths with Erica
ciliaris and Erica tetralix and all dry heaths are
listed in Annex I of the EC Species and Habitats
Directive. Key heathland concentrations in the
region are in Dorset, Cornwall and East Devon.
Upland moor and heath Heathland vegetation
occurs widely on mineral soils and thin peats on
the moorlands of Dartmoor, Exmoor and Bodmin
Moor. Upland heath proper is characterised by the
presence of dwarf shrubs at a cover of at least
25%, and in 'favourable condition' is typically
dominated by heather Calluna vulgaris, bilberry
Vaccinium myrtillus, crowberry Empetrum nigrum,
bell heather Erica cinerea and western gorse Ulex
gallii. Wet heath in 'favourable condition' is
dominated by mixtures of cross-leaved heath Erica
tetralix, deer grass Scirpus cespitosus, heather
and purple moor-grass Molinia caerulea, over an
understorey of mosses often including carpets of
Sphagnum species.
For the purposes of this exercise however the
habitat definition is broadened to include blanket
bog (which occurs on deeper peat) and
unimproved, non-degraded upland acid grassland,
plus smaller areas of mire, bracken, scrub,
woodland and rock habitats. On all three upland
areas in the region these habitats form a complex
mosaic, and the area-limited species associated
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with them make equal use of all three. For the
purposes of this plan upland heathland is defined
as lying above the upper edge of enclosed
agricultural land (generally at around 250-400 m).
However, on the westcountry moors there is often
a continuous gradation between upland heath and
lowland heath around this altitude, and in practice
the distinction is blurred. Therefore where lowland
heathland is contiguous with upland heath, the
whole is considered as part of an upland heathland
unit.
An important assemblage of birds is associated
with upland heath, including red grouse Lagopus
lagopus and merlin Falco columbarius. The
western heath communities also have a significant
lower plant interest, including assemblages of rare
and local mosses and liverworts that are
particularly associated with the wetter western
heaths. The invertebrate fauna is especially
diverse.
There have been considerable losses of heather
moorland in the region since the 1970s, especially
on Exmoor and Dartmoor, attributed to agricultural
land improvements, heavy grazing and
afforestation.

lowland heath communities, and though the two
habitats are considered separately here, in practice
thee will be interim cases. Key species associated
with purple moor grass and rush pastures include:
wavy St. Johns-wort Hypericum undulatum,
whorled caraway Carum verticillatum, meadow
thistle Cirsium dissectum, marsh hawk`s beard
Crepis paludosa, greater butterfly orchid
Platanthera chlorantha, lesser butterfly orchid
Platanthera bifolia, marsh fritillary butterfly
Eurodryas aurinia, brown hairstreak Thecla
betulae, narrow-bordered bee hawkmoth Hermaris
tityus, curlew Numenius arquata, snipe Gallinago
gallinago, and barn owl Tyto alba. PMG has
suffered major losses and is generally highly
fragmented. The South West contains a
substantial proportion of the UK resource.
Habitats not selected for this exercise
Table 8 sets out the reasoning for the rejection of
the remaining Priority Habitats present in the South
West from this iteration of Rebuilding Biodiversity.

Purple moor-grass and rush pasture Purple
moor grass and rush pastures (PMG) occur on
poorly drained, usually acidic soils in lowland areas
of high rainfall in western Europe. In upland areas
the habitat occurs in valley mires and flushes. In
the South West PMG is concentrated on the Culm
and Dartmoor with smaller concentrations on the
Blackdown Hills, and in these locations it
contributes substantially to landscape character. It
also occurs sporadically further east in the region.
The vegetation of the habitat has a distinct
character consisting of various species-rich types
of mire, fen meadow and rush pasture. Purple
moor grass Molinia caerulea, and rushes,
especially sharp-flowered rush Juncus acutiflorus,
are usually abundant. The characteristic plant
communities of PMG often occur in a mosaic with
one another, together with patches of wet heath,
dry grassland, swamp and scrub. As a result there
can be a continuum between true PMG and
The South West Wildlife Trusts
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Table 3 – Review of UK BAP Priority habitats
not covered by Rebuilding Biodiversity to date

Habitats which are naturally linear
Ancient and/or
species-rich
hedgerows
Cereal field
margins

Linear features do not lend
themselves specifically to
area-based restoration
models. They will however
be incorporated
substantially within the
landscape units defined for
other habitats.

Chalk rivers

Linear riparian habitats
similarly do not lend
themselves to notions of
area expansion. Strategic
river corridors may
justifiably be defined on a
regional opportunities map,
especially for rivers of high
conservation importance
such as chalk rivers, but
the Rebuilding Biodiversity
methodology does not
cater for them directly.

Habitats too small to be considered alone, or
not of sufficient regional significance
Fens
Reedbeds

These wetland habitats will
often occur embedded within
wider Coastal & Floodplain
Grazing Marsh units, though
individually they have a
limited extent and limited
capacity for expansion.

Maritime cliff and
slopes
Coastal
saltmarsh
Coastal sand
dunes
Coastal
vegetated
shingle

The coastal zone above
high water mark is of high
conservation importance in
almost all locations, and is
often made up of
components of other
Priority Habitats, including
lowland heath, calcareous
grassland, lowland
meadows and grazing
marsh. This mosaic, in a
linear strip, does not lend
itself to the Rebuilding
Biodiversity methodology,
though it may justify being
included on a regional
opportunities map.

Littoral and
sublittoral chalk
Lophelia pertusa
reefs
Maerl beds
Modiolus
modiolus beds
Mud habitats in
deep water
Mudflats
Sabellaria
alveolata reefs
Sabellaria
spinulosa reefs
Saline lagoons
Seagrass beds
Serpulid reefs
Sheltered muddy
gravels
Sublittoral sands
and gravels
Tidal rapids

The theoretical viability
concepts applied in this
methodology for terrestrial
habitats do not necessarily
apply in the marine
environment. In the
absence of adequate
science to enable
equivalent calculations to
be made, sublittoral
habitats are therefore
excluded from this iteration.

Habitats which may warrant consideration
through Rebuilding Biodiversity, but which
have not been addressed yet
Lowland dry acid
grassland

Not by itself a high regional
conservation priority. Often
occurs as a component of
lowland heath, upland
heath or PMG, hence will
be addressed through
these habitats.

Eutrophic
standing waters
Mesotrophic
lakes

Some large expanses of
open water in some Natural
Areas, eg. Cotswold Water
Park.

The South West Wildlife Trusts

Page 81

Rebuilding Biodiversity in the South West – Technical Manual – First Iteration November 2005

APPENDIX 2
Calculations and sources for figures
adopted for Minimum Dynamic Areas
in this iteration
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1. SEMI-NATURAL BROADLEAVED
WOODLAND
Core/edge ratio
From the work of Peterken 19 and others the figure
50 hectares is taken as the theoretical area of a
woodland patch required to give a balance of core
and edge habitats, assuming that patches on
average will be roughly circular, and that edge
effects may penetrate up to 200 metres into the
woodland.

woodland birds, the probabilities of breeding do not
approach 100 per cent until woodland size reaches
about 10ha or more, such as about 25ha for marsh
tits, and nuthatches are rarely encountered even in
woods of 100ha or more 21 .
MDA calculation
On the basis of these sources, 50 ha is
considered an appropriately conservative
figure for the MDA, though landscape context
and patch shape will also be crucial factors.

Dormouse as a patch viability indicator
Bright 20 showed that in the Greater Cotswolds
area, dormouse incidence for all woodland age
classes was low in woodlands of up to 50 ha, but
above this size incidence increased sharply,
implying that 50 ha represents a critical minimum
area for dormouse populations in that area.
Similar work in Herefordshire yielded a figure of 20
ha, while on the Blackdown Hills the figure was
considerably smaller. The difference between
these areas was ascribed to the degree of isolation
of individual woodlands: in the Blackdowns most
woods were in close association either directly or
via hedgerows, whereas in the Cotswolds most
woods studied were much more remote from one
another. Bright stresses that it should not be
concluded that dormice will not persist in smaller
woods, but that in landscapes of small woods the
species may have a metapopulation structure, with
each population in a small wood being dependent
on its neighbours for replenishment. Without this
source of renewal a larger unit approaching 50 ha
may be needed to be self-supporting for this
species.
However studies in Dorset have shown dormice to
occur in a wide variety of arboreal habitats,
including coastal scrub and hedgerows, often
remote from woodland, so their habitat
requirements remain far from clear.
Woodland birds as patch viability indicators
In a lowland arable landscape in eastern England it
has been found that for all but the commonest
The South West Wildlife Trusts

2. COASTAL & FLOODPLAIN GRAZING
MARSH
Observation of extant sites
In Somerset the RSPB West Sedgemoor reserve
was offered as an example of a site that continues
to maintain species populations while similar
populations elsewhere are declining. West
Sedgemoor incorporates approximately 500
hectares of wet coastal grazing marsh and drier
neutral meadow, in relatively equal proportions - a
juxtaposition that is considered ideal.
Data from the population dynamics of wading birds
would be expected to yield useful evidence to
contribute to this calculation, but useful information
is not available at the time of writing.
It must be recognised however, that in practice this
habitat tends to occur in much larger swathes than
500 ha, especially in situations such as the
Somerset Levels and Moors. Thus SNA
boundaries are likely of necessity to be drawn
around much larger areas of land, with the SNA
figure used here acting as a minimum threshold
only.
MDA calculation
If 500 ha can constitute a stable unit for this
habitat, and given that the habitat occurs as a
matrix type habitat in most situations, 500 ha
should be taken as an appropriate SNA size,
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with the MDA constituting 60% (300 ha) of this
figure, albeit based on limited evidence at this
stage.
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3. LOWLAND MEADOWS
For this purpose it is assumed that lowland
meadows will include examples across a range of
soil statuses from acid through neutral to
calcareous. Thus there is an overlap of
occurrence for calcareous grassland between
these enclosed meadow/pasture situations on the
one hand (whose viability will be determined by
Lepidoptera and other invertebrate groups for the
most part) and open chalk downland situations
where the species complement will include a wider
range of larger, area-limited species.
Flora and lepidoptera as patch viability indicators
The field scale is generally viable for most plant
species (ie. a single isolated field might be able to
sustain a stable floral composition over the long
term, external impacts allowing). However,
multiple fields are required to represent all of the
structural and environmental variability within this
habitat type, and to provide for multiple
invertebrate populations. This will be especially
the case for species with a metapopulation
structure. See comments for marsh fritillary under
Purple Moor Grass and Rush Pasture in (7) below.
Observation of extant sites

communicating distance of one another in the
resulting SNA.
4. CHALK DOWNLAND
Stone curlew as an area-limited patch viability
indicator
Figures are available for breeding density in lowdensity landscapes (ie. sub-optimal for the
species) and high density (ie. where conditions are
ideal). According to one reference for England, in
good quality habitat with a high density, 11-12
pairs may occupy 2 to 4 square km. In poorer
habitat with a lower density there may be 10 pairs
in >1100 ha (11 square km). Taking a sustainable
population to be 25 breeding pairs, 25 pairs will
require some 500 ha of good quality habitat, or
2750 ha of poorer habitat. A mean area between
these two extremes would thus be approximately
1600 ha. 22
A second reference gives figures for continental
Europe. In low density situations, a mixed farming
landscape was observed to carry 13 breeding pairs
on 16 square km, which is equivalent to 0.8 pairs
per 100 ha. Hence for 25 breeding pairs, a total
area requirement would be 3125 ha in this
landscape. The same reference states that the
best habitats in southern and eastern England
exhibit figures of 11 nests on 1.8 square km (ie.
410 ha for 25 pairs) and 6-8 nests on 1 square km
(350 – 360 ha for 25 pairs) 23

Clattinger Farm in Wiltshire is a complex of fields
making up 35 ha of lowland meadow habitat in
total. The site appears stable overall although
individual fields are changing composition slowly
over time. Upper Waterhay, also in Wiltshire is a 5
ha site in good condition which is relatively
isolated, and appears stable. However this
stability assumes a certain continuing level of
management intervention.

Taking the average of the above figures for good
habitat (500, 410 and 360, average = 423), and for
poor habitat (2750, 3125, average 2937), the mean
between the two (representing mixed quality
habitat) is 1680 ha.

MDA calculation

Lapwing as a patch viability indicator

If it is assumed that a single patch of 5 ha can
maintain some stability in isolation, and a
closely-set complex of seven times this size (35
ha) is more stable still, then 5 ha could be
taken as the MDA for this habitat, given that
multiple patches (10 or more) will be set within

This species nests in loose neighbourhood groups
of 3 to 10 pairs. Density of territories is entirely
dependent on quality of habitat. Nest spacing
mean is 29 metres. Nests less than 50 metres
apart are twice as successful as those at greater
distance. Nest density has a wide range: 1 pair in
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10 ha to 11 pair per hectare when optimum. For
25 pairs in poor habitat, approximately 125 – 200
ha required.
Observation of extant sites
Porton Down is approximately 1500 ha and is
thought to represent a viable example of a
downland site with multiple populations of key
species.
MDA calculation
Given the above evidence, 1500 ha seems an
appropriate figure. Given this is a matrix
habitat, units will contain embedded patches of
other habitats and land uses, such that true
calcareous grassland may represent 60% or
900 ha of the total area. Thus 1500 ha should
be taken as the SNA size, with the MDA as 900
ha.

to represent the full complement of species in a
viable system.
On this basis the same logic is applied to limestone
grassland her as to lowland meadows, backed up
by observation of extant sites.
Note on woodland-grassland mosaics
In the Cotswolds, limestone grassland occurs in
close association with woodland as a mosaic
landscape. In this situation, it is proposed that this
landscape be treated as being ‘woodland-led’, ie.
the woodland SNA figure should be applied. Thus
SNAs of 1650 ha should be sought, on the clear
understanding that alongside the requisite 30%
woodland within this unit, another 30% (500 ha)
should be limestone grassland. This provides a
substantial goal in itself, the viability of which
needs to be analysed further in the context of the
defining species of calcareous grassland in these
specific areas: this will be a task for the next
iteration.

5. LIMESTONE GRASSLAND

MDA calculation

The calcareous grassland occurring on the
Carboniferous limestone of the Mendips, the Lias
clays of the Mid Somerset Hills, and the Jurassic
limestone of the Cotswolds, exhibits a very
different character and landscape context from the
calcareous grassland of the open chalk downs.
Generally forming part of an enclosed landscape,
and often occurring as mosaic patches amongst
woodland, the habitat in these locations contains a
distinct suite of species which do not include those
with markedly large area requirements which
define the chalk. Instead, they are characterised
by a similar species mix to lowland meadows (ie.
Lepidoptera and flora).

If it is assumed that a single patch of 5 ha can
maintain some stability in isolation, and a
closely-set complex of several times this size is
more stable still, then 5 ha could be taken as
the MDA for this habitat, given that multiple
patches (10 or more) will be set within
communicating distance of one another in the
resulting SNA.

It seems reasonable to propose that this habitat in
these locations occupies a mosaic form in the
landscape by long-standing historical precedent,
rather than simply due to a relatively recent land
use squeeze. If this is the case, then the fieldscale or extended field cluster-requiring species
which occupy the best example today can be said

To be viable in the long term in the face of external
disturbance events, heathland patches need to be
at least as large as the area which may be affected
by the largest likely disturbance event. Fire is a
key source of disturbance in this context for this
habitat. In Dorset and Cornwall the largest fire
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6. LOWLAND HEATHLAND
Disturbance events as a determinant of patch size
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event which experts can recall is of the order of
150 ha.

Curlew as a patch viability indicator
On dry heaths and moors, 1 breeding pair of this
species occurs on 40 – 100 ha, meaning a
sustainable population of 25 breeding pairs
requires 1000-2500 ha. On wet heath 1 pair
occupies 10 – 36 ha, and hence 25 pairs require
250 – 800 ha. Where food and cover (ie habitat
quality) are very good, then the order of 14 – 18.5
pairs occupy 1 square km (in the Pennines), with
25 pairs thus requiring 170 ha, but the average is
much sparser than this 24 . The average figure for
25 pairs from this range of observations is 815 ha.

The average density of breeding birds is 5 pairs
per square kilometre (Ratcliffe 1976) 25 . A
minimum population of 25 pairs would therefore
require 5 square kilometres, or 500 ha of suitable
habitat.
MDA calculation
Given that a number of SNAs are likely to be
selected in close proximity in SW upland
situations, thereby multiplying up the basic
unit figure, it is considered appropriate to base
the MDA on the needs of a single pair of the
most area-demanding species, ie. 1250 ha.
Given the mosaic nature of this habitat, 1250 ha
will represent 60% of a consequent overall SNA
of 2100 ha.

MDA calculation
Taking the figure of 800 ha as appropriate on
the basis of this evidence, and assuming as
previously that this would constitute the SNA
size within which heathland is a mosaic
occupying 60% of the total, then this yields a
figure of 480 ha for the MDA.

7. UPLAND MOOR AND HEATH
Merlin as a patch viability indicator
Merlin has the largest territory size of any species
of conservation importance specifically associated
with this habitat. One breeding pair is calculated
as requiring 1250 ha (of mixed ground including
open moor and heath). In the UK the species is
confined to upland moor and heath for in breeding
terms, where it often nests on the ground or in low
trees. The literature suggests that in this sort of
situation territory sizes vary relatively little. Merlins
frequent some of the highest quality heathland
areas on South West moors and it seems
reasonable to assume that an MDA for this species
would ensure the viability of the habitat for other
species of conservation importance.

8. PURPLE MOOR GRASS AND RUSH
PASTURE
Marsh fritillary as a patch viability indicator
Research is ongoing to determine the minimum
amount of suitable habitat required to sustain a
viable marsh fritillary (meta)population. Whilst this
may be as much as 70 hectares, until these
studies are complete a figure of 50 hectares is
proposed as a lower limit for defining Favourable
Condition, with at least 10 hectares of suitable
habitat needing to be categorised as being in Good
Condition. For the purposes of Common
Standards Monitoring, a metapopulation is here
defined as covering all suitable habitat within a
radius of two kilometres of the strongest (‘core’)
population. However, once landscape scale habitat
quality surveys have been undertaken then the
metapopulation area should be more accurately
defined as being composed of all connected
suitable habitat, ie. all habitat patches that are less
than 1km from any other suitable patch in the
metapopulation.
Observation of extant sites

Golden plover as a patch viability indicator
The South West Wildlife Trusts
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Dunsdon Farm NNR in Devon is 54 ha, with this
total divided into c.12 small fields (average size 4.5
ha), some contiguous with dividing hedges and
some separated by small woods and semiimproved fields. The site holds one of the largest
marsh fritillary colonies in the region, and appears
relatively stable.

MDA calculation
Given the metapopulation structure of marsh
fritillary, 50 ha is taken as the cumulative area
of patches needed within 1km of each other.
Using the 10 multiple tract rule, each of the 10
patches should thus be one tenth of this figure,
making an MDA of 5 ha.

The South West Wildlife Trusts
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APPENDIX 3
Potential approaches to Multiple
Replication Goal calculation (for full
development in a future iteration)
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Following from the discussion in Section L on the scope for defining replication goals for SNAs in each
Natural Area, the following tables illustrate some early thinking on a possible approach to defining replication
goals for each priority habitat. This approach was designed to be deliberately pragmatic, given the
recognition at that stage that defining replication goals on a truly ecological footing was not possible on
current knowledge at this stage. Instead, relative SNA size and conservation priority are combined to
provide guidance on how many SNAs should be restored in a given Natural Area.
Possible definitions of habitat occurrence
Range (in terms of presence in Natural Areas) and abundance (in terms of percentage of total area) can be
combined to produce definitions of the extent to which a habitat is confined to the South West region. Note
that while abundance figures are available for the UK as a whole, range is estimated only for England.
Range by Natural Area occurrence in
England

(Note: land area of the SW is 10% of UK as a whole)

% of total area of habitat in UK found in SW

Note: there are 24 Natural Areas in the
SW, or 20% of the total no. in England

31% or more

11% to 30%

10% or less

> 30% of NA occurrences of habitat in England
are in SW

RESTRICTED

LIMITED

LIMITED

Between 20% & 29% of NA occurrences are in
SW

RESTRICTED

LIMITED

WIDESPREAD

LIMITED

LIMITED

WIDESPREAD

< 19% of NA occurrences are in the SW

Possible derivation of Replication Goals based on combination of habitat occurrence and SNA size
The three occurrence definitions from the table above can then be combined with relative size of SNA to
produce Replication Goals which reflect these two factors.
Large SNA
1000 ha or more

Medium SNA
Between 250 and 999
ha

Small SNA
249 ha or less

WIDESPREAD (W)

4

8

16

LIMITED (L)

6

12

24

RESTRICTED (R)

8

16

32

Replication Goals to form the Action Site Series for each Priority Habitat
If figures from the table above were applied to the Priority Habitats chosen in this iteration, the following
Replication Goals would emerge.
Priority Habitat

Range/extent category

Replication Goal

Widespread

4

Chalk downland

Restricted

8

Limestone grassland

Restricted

32

Lowland heath

Limited

12

Upland heath

Widespread

4

Restricted

32

Limited

24

Semi-natural broadleaved woodland

Lowland meadows
Purple moor grass & rush pasture
The South West Wildlife Trusts
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Coastal & floodplain grazing marsh
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Limited

12
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APPENDIX 4
Stand-alone summary Primer on the
Rebuilding Biodiversity methodology
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and unstable. The dynamic nature of species
populations, the impacts of natural and manmade

Rebuilding Biodiversity
AN INTRODUCTORY PRIMER
Objectives
Functional landscapes for wildlife based
on sound science
Nature conservation in Britain traditionally has
focused on the protection of special sites,
whether statutorily designated, set aside as
nature reserves, or highlighted through
Wildlife Site systems. While necessary and
urgent given the rapid loss of wildlife from
much of the landscape over the last forty
years, this reactive approach has risked
cementing the fragmentary distribution of
remaining habitats, and has left few resources
for more proactive, restorative action for
wildlife.
Successful though it has been in defending
wildlife where it remains, we have little idea
whether this approach can sustain habitats
and their constituent species in the long term.
However the continuing declines of both
common and restricted species associated
with wildlife sites and the open countryside,
and the likely effects of climate change, signal
that the current strategy is not adequate.

localised events, and the creeping effects of
climate change, mean that wildlife needs
functional conservation areas or networks
which give it room to adapt, resilience to
change and opportunity to spread.
Rebuilding Biodiversity offers a technique for
defining, at a landscape scale, the size,
number and location of areas of land
containing multiple, viable (or feasibly
restorable) examples of all native species,
communities and ecological systems across
important environmental gradients. It expands
horizons beyond the protection of extant
wildlife sites, and offers an agenda for habitat
restoration and creation. Crucially however, it
provides a logical, scientifically defensible
methodology for proposing how much of the
landscape our wildlife really needs if it is to
survive in the long term.
This document introduces the Rebuilding
Biodiversity methodology, explains its key
concepts and sets out the practical approach
to its application in the context of South West
England.

We have little evidence to provide a clearer
picture of what is required to construct truly
viable natural systems. How much land is
needed to conserve rare species and habitats
and the natural systems that maintain them?
Where should these areas be, and what
should they look like on the ground?

Key concepts

What we do know from ecological science is
that wildlife restricted to solated patches in an
otherwise hostile environment is vulnerable

To design robust, sustainable landscapes for
wildlife we need to define what habitats and
species populations need to be viable, in

The South West Wildlife Trusts

Concepts, Context and Use
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terms of habitat size, quality and landscape
context. Rebuilding Biodiversity makes use of
available research, accepted ecological
concepts and professional opinion to define
viability in this context, and uses this
definition to quantify Strategic Nature Areas
for a series of priority habitats in the South
West.
Strategic Nature Areas are not designed to be
solid areas of a given habitat, but to contain
an intimate mix of habitat patches alongside
other vegetation and productive land uses,
with the priority habitat occurring either as a
binding matrix in which other land uses are
embedded, or as numerous patches in a
diverse mosaic, in keeping with the landscape
character of the area. Thus Strategic Nature
Areas are not envisaged as giant nature
reserves, but as ecologically and economically
viable areas in which wildlife can genuinely
thrive.
Replication Goals are defined for the number
of such Strategic Nature Areas we need to
create and conserve to sustain the full
biological variability in these habitats across
the region.
Relationship to BAP
Biodiversity Action Plans set numerical targets
for conservation in a given area. Rebuilding
Biodiversity takes this one step further by
giving spatial definition to those targets, and
refining them by comparison against a
theoretical definition of viability.
The
methodology defines how and where habitats
should be restored for the best chance of
success.
Benefits
Strategic Nature Areas would have the
capacity to act as self-perpetuating systems
dominated by natural processes rather than
relying on close intervention management.
They would accommodate area-limited
species populations, would provide links
between smaller, isolated patches of habitat,
The South West Wildlife Trusts

would benefit slow colonisers and species
with metapopulation structures, and they
would also act as source populations for
emigration into the surrounding wider
landscape.
Derivation
The Rebuilding Biodiversity methodology is
derived from the Ecoregional Conservation
Planning system developed and applied over
the last decade in the US by The Nature
Conservancy.
Adapted to suit the
characteristics of UK countryside, the
methodology uses Natural Areas as
ecoregions within which to select priority
habitats and identify Strategic Nature Areas.
Summary of steps
The Rebuilding Biodiversity Methodology as
described in this Primer consists of five main
stages, which lead to the mapping and
prioritisation of Strategic Nature Areas:
1. Identifying Habitats Priority Habitats for
rebuilding are identified in each Natural Area.
2.
Assessing Viability The theoretical
structure and size of Strategic Nature Areas
required in a given Natural Area is defined.
3.
Establishing Goals
The minimum
number of Strategic Nature Areas required
across each Natural Area to achieve a
functional landscape is defined.
4.
Selecting Potential Strategic Nature
Areas Areas in each Nature Area which meet
the criteria for Strategic Nature Areas are
selected using the expertise of individuals with
good local knowledge.
5. Prioritisation of Strategic Nature Areas
Candidate Strategic Nature Areas are
evaluated and prioritised for conservation
action using a method which combines
physical, biological and practical criteria.
Theory and numbers
The methodology provides a framework of a
series of logical decisions which lead to the
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definition of Strategic Nature Areas and
Replication Goals. At each decision-making
point a set of figures is used. These figures
are based on best available knowledge and
professional opinion, but are limited by what
we currently know.
As knowledge of
population dynamics and landscape ecology
improves the figures can be adjusted. Thus a
distinction should be borne in mind between
the theoretical framework, which should be
robust and stand the test of time, and the
current figures used in this iteration.
Application
The Rebuilding Biodiversity methodology was
developed by the South West Wildlife Trusts,
and the production of a regional map was
trialled by the Trusts, with external expert
input, during 2002/03. The methodology has
now been refined and endorsed by the South
West Regional Biodiversity Partnership and
used in developing and refining the South
West Nature Map. A series of county-based
meetings organised by local BAP partnerships
in 2004/05 brought together local expertise to
use the methodology for this purpose. Steps
4 and 5 formed the focus of these meetings,
tailored to meet the needs of the Nature Map
process.

Step 1 - Identifying priority
habitats
Which habitats should we focus upon to
ensure we capture the largest proportion
of the region’s biodiversity, address its
main conservation issues, and reflect its
landscape character?
Given the complexity of this exercise, it is
necessary to limit consideration to a subset of
habitats present in the region. Given the aim
of rebuilding functional ecosystems across
large areas of countryside, the process should
The South West Wildlife Trusts

concentrate on those habitats which
historically would have been more extensive
than today, and which have the most potential
to enable the return of wildlife to wide swathes
of the countryside.
Three criteria were used, in combination, for
selecting habitats for consideration:
• Which of them contribute most to defining
the landscape character of the region?
• Which of them have suffered the most
severe fragmentation and loss of area?
• For which of them does the South West
have a particular responsibility, given the
proportion of the UK total area represented
in the region?
Priority Habitats, as described in the Priority
Habitat Classification developed by the UK
Biodiversity Working Group, provide a
common descriptive language for classifying
habitat types across the region. Thus the list
of Priority Habitats present in the region was
used as the basis for asking the above
questions and making a selection.
In the table overleaf, eight Priority Habitats are
highlighted. Marine (littoral and sublittoral)
habitats are excluded from this iteration given
the difficulties associated with defining viability
in the marine environment. Rivers & streams
and hedgerows are not selected since the
concept of large-scale area restoration does
not readily apply to such linear features.

How do the habitats we choose occur in
the landscape – as part of a mosaic of
small patches, or as a matrix in which
other vegetation types are embedded?
In order to apply the next stage of the
methodology it is necessary to categorise
Priority Habitats according to how they occur
in the landscape.
Page 95

Rebuilding Biodiversity in the South West – Technical Manual – First Iteration November 2005

Some habitats occur as relatively small,
discrete patches in a wider mosaic alongside
other types of vegetation and land uses. This
is illustrated by the upper diagram. The
shaded circles represent patches of the
Priority Habitat, while the white area is made
up of other vegetation and land uses.
By contrast other Priority Habitats naturally
form larger, more continuous swathes, and
form a matrix within which other, smaller
patches of vegetation and other land uses are
embedded. This is illustrated by the lower
diagram, where the shaded area is the Priority
Habitat, and the white areas are patches of
other vegetation.
The eight chosen Priority Habitats may be
divided between these two categories as
shown on the right.

PATCH-FORMING: Broadleaved woodland,
Purple moor-grass & rush pasture, Lowland
meadows

MATRIX-FORMING: Calcareous grassland, Lowland
heath, Upland heath, Coastal & floodplain grazing
marsh

Step 2
Assessing viability and
establishing goals

The South West Wildlife Trusts

What determines the ecological viability of
habitats and their constituent species?
How large should an individual tract of
habitat be to ensure it is viable (ie. able to
persist indefinitely)? How many of these
viable tracts do we need within a given
Natural Area to insure against a critical
proportion being lost?
The ecological viability of a patch of habitat
and the species it contains is a function of its
size, its condition (or quality), and its
landscape context (ie. the nature of the land
surrounding it, and its relationship to other
patches). Size and landscape context are
accounted for in this methodology by the
definition of Minimum Dynamic Areas, and
Multiple Tracts. Condition is addressed later
in Step 4.
Minimum Dynamic Area
As a first step to designing viable landscapes
for wildlife we need to establish how large a
patch of a given habitat needs to be to
maintain its full complement of biodiversity
over the long term, assuming it is not
disturbed or affected by external influences.
One approach to answering this question is to
use the concept of Minimum Dynamic Area
(Pickett & Thomson 1978), defined as ‘the
smallest area with a natural disturbance
regime,
which
maintains
internal
recolonisation sources and hence minimises
extinction’, i.e. the smallest area required for a
species or habitat to sustain itself
independently without intervention.
Each
species has its own peculiar requirements so
MDAs vary between species. The MDA for
most species in the UK is unknown but some
area requirements have been estimated.
Given that we cannot assess the area needs
of each and every species which makes up
the habitat, assumptions must be made. It is
thought reasonable to assume that if a patch
is large enough to support a healthy
population of the most area-demanding
species associated with that habitat, then all
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the rest of the species associated with the
habitat are also likely to be accommodated in
such an area. Hence the needs of areademanding species is one means of
assessing the minimum dynamic area of a
habitat as a whole.
A second relevant factor is the concept of
Core Area, particularly for woodland
(developed by Peterken and others). The
edges of a given area of woodland present a
different environment, and are home to a
different assemblage of species, than inner
(core) woodland. If we know the width of the
band around the edge of a woodland which
will contain only edge habitat, it is possible to
calculate the minimum area of a woodland
patch which will be able to accommodate both
edge and core habitat – though the shape of
the woodland will greatly affect this figure.
Aside from theoretical calculations and
research results, a third, more empirical way
of judging how big habitat patches need to be
to sustain themselves over the long term is to
observe actual sites and consider how stable
they seem to be, in terms of maintaining their
complement of species over time.
Fourthly, if the effect of large-scale
disturbance events on habitat patches is taken
into consideration (such as fires effecting
heaths), it may be possible to assess how
large an area of habitat needs to be to
withstand (ie. recover from) the largest
predictable disturbance events.
Using a combination of these approaches –
based on best available research data and
professional opinion - the following Minimum
Dynamic Areas (MDAs) have been chosen for
the selected Priority Habitats.

Priority
Habitat
Woodland

Source of judgment

MDA

Peterken – Core
Area rule

50 ha

The South West Wildlife Trusts

Dormouse
population needs
Chalk
downland

Stone curlew
territory size

900
ha

Lowland
heath

Maximum size of fire
events

480
ha

Upland
heath

Merlin territory size

1250
ha

Neutral
grassland

Flora/lepidoptera/loc
al opinion of extant
sites

5 ha

Limeston
e
grassland

Flora/lepidoptera/loc
al opinion of extant
sites

5 ha

Purple
moor
grass

Lepidoptera (marsh
fritillary) / local
opinion

5 ha

Grazing
marsh

Wader population
ranges/local opinion

300
ha

It should be stressed that the MDA figures
arrived at here are based on particular
individual case studies, and some caution is
needed in their application across the wider
landscape.
In some instances, such as
neutral meadow, the science required to test
the assumptions rigorously is simply not
available, and so we have had to rely on
professional opinion. This is an important area
for future research to address.
Multiple Tracts
While many habitats appear to persist quite
viably at relatively small scales in the short
term, small patches of habitat are inherently
vulnerable to natural and anthropogenic
disturbance events that may destroy them.
Their
long-term
viability
is
therefore
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dependent upon their proximity to other
patches of similar habitat from which species
can recolonise, should the original tract of
habitat be destroyed. This is particularly true
for species whose survival is dependent upon
meta-population dynamics or are considered
to be slow-colonizers of new habitat. Thus,
even for a patch of habitat that is as large as
the target set for the MDA, we need to ensure
that Multiple Tracts of habitat are conserved.
For this exercise a target was established for
each patch-forming habitat type, to define how
many MDAs were required in a Multiple Tract.
For matrix-forming habitats a Multiple Tract
stage was considered unnecessary, given the
broad, encompassing nature of these habitats
where one disturbance event is unlikely to
destroy a whole matrix.
Unfortunately, little theoretical or empirical
scientific research addresses this subject.
The target could be based on Population
Viability Analysis (PVA) goals for certain
species restricted to the habitat type but no
information was available. Cox et al (1994)
recommended that ten populations of a
species should be conserved in developing a
conservation plan for Florida. Cox utilized the
work of Quinn and Hastings (1987) to develop
a relationship between the number of
populations protected and the probability of
population persistence. They assumed that
each population had a 30% chance of
persistence and therefore the protection of ten
populations would give a greater than 90%
probability of at least one population
persisting. Anderson et al (1999) suggests
that this same approach can be applied to
habitats. We have adopted the same figure of
ten in this project, so that each Strategic
Nature Area includes an area of habitat ten
times greater than the MDA. Further research
could help to confirm the accuracy of this
assumption.
Landscape Context

The South West Wildlife Trusts

The capacity of each patch of habitat to
recover from disturbance will depend on how
close it is to other patches. According to
island biogeography theory, colonisation rates
decrease with increasing isolation. While
some species are able to move around in a
patchy landscape over a large area, many are
poor colonisers and may only spread readily
into immediately adjacent areas, e.g. wood
anemone in woodlands (Peterken 2000).
There are species, however, intermediate
between these two extremes. In general red
squirrels are not thought to disperse more
than 1km in fragmented landscapes. It follows
that, as the proportion of semi-natural habitat
within any given area of countryside
increases, more species will be able to
operate over a wider area.
To ensure the proportion of the landscape
occupied by the habitat in question is correct
in this respect, the ‘rule of thirty percent’ was
applied. According to work by Buckley, if
patches of habitat are added at random
locations to an area, a significant threshold is
reached once 30% cover is achieved where
most new units of habitat are inevitably next to
or in close proximity to another (see
diagrammatic representation, top right). At
50-60% cover, most patches of habitat
become contiguous with one another, forming
single larger tracts of habitat.

30% coverage of a 100 hectare area of land, by
10 patches of habitat each of 3 ha (shown in
grey)
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The sum of the above proportions – of Priority
Habitat, other habitat and other land uses –
taken together represents a composite,
functional landscape unit which we refer to as
the Strategic Nature Area (SNA). This is the
central
building
block
of
Rebuilding
Biodiversity.
Strategic Nature Areas are calculated as
follows:
Priority
Habitat
Diagrammatic repres-entation of a Strategic Nature
Area made up of 10 patches of Priority Habitat
covering 30% (black), a further 30% covered by other
semi-natural habitats (grey), with the remaining 40%
of the land surface in other uses (white)

An ecologically functional landscape for a
patch-forming habitat is thus achieved when
no less than 30% of a given area is covered
by the habitat, with a wide spread of patches
rather than an aggregation, thus ensuring
communication between patches.
The
effectiveness of this distribution will be
increased if a proportion of the intervening
landscape is of other habitat types which
provide buffers, corridors, interfaces and edge
habitats which further embed the functionality
of the target habitat. Thus for this exercise
the following rules were applied:
•

•

For patch-forming habitats, a given area of
landscape containing the habitat should
comprise 30% Priority Habitat, 30%
other semi-natural habitat, and 40%
other land uses.
For matrix habitats, a given area of
landscape containing the habitat should
comprise: 60% Priority Habitat, and 40%
other land uses.

Strategic Nature Areas
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Purple Moor
Grass &
Rush
Pasture

Chalk
downland

5ha

900ha

B. Multiple
Tracts

10 = 50ha

1 = 900ha

C. % cover
of Priority
Habitat

30% = 50ha

60% = 900ha

D. % cover
of other
semi-natural
habitat

30% = 50ha

-

E. % cover
of other land
uses

40% = 70ha

40% = 600ha

F. Strategic
Nature Area
(C+D+E)

170ha

1500ha

A. MDA

Using this method of calculation the SNAs for
all selected Priority Habitats are as follows:
Woodland

1650 ha

Chalk downland

1500 ha

Lowland heath

800 ha

Upland heath

2100 ha

Neutral grassland

170 ha

Limestone grassland

170 ha
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Purple moor grass & rush
pasture

170 ha

Coastal & floodplain grazing
marsh

500 ha

Step 3 - Selecting Strategic
Nature Areas which meet the
criteria
Steps 1, 2 and 3 are theory-based exercises
providing us with a set of rules to use in
practice, and are derived from work carried
out at regional level. The next and crucial
stages take these figures and apply them at
local level, through the knowledge of local
BAP partnership members. To apply the
methodology, a series of workshops should be
arranged at county or Natural Area level to
which experts with good local knowledge of
their area are invited. At the workshop, mapbased data showing the current actual
distribution of Priority Habitats in each Natural
Area should be made available.
In practice this and the subsequent step was
carried out in concert with the refinement of
the South West Nature Map.
County
meetings were held in winter/spring 2004/05
to take the existing draft Nature Map, together
with the background Priority Habitat Inventory
maps of each part of the region, and apply the
Rebuilding Biodiversity rules to define a full
set of Strategic Nature Areas for all Priority
Habitats across the region.
At each workshop, the following steps were
followed:
• Working as a single group or in break-away
sub-groups, candidate Strategic Nature
Areas are selected for each Priority Habitat
in each Natural Area, ensuring that
boundaries of candidate sites satisfy the
SNA area requirements, and the number of
The South West Wildlife Trusts

candidates selected at least equals, and
preferably exceeds, the Replication Goals
set for each habitat.
• Candidate sites should contain at least one
existing fragment of the Priority Habitat, and
clusters or large blocks of such fragments
should be selected first, followed by sparser
clusters and single fragments until the
Replication Goal is at least exceeded. If a
block of extant habitat is larger than the
required SNA, it should be mapped and
recorded as two or more SNA equivalents.
• Having selected all candidate sites, the
boundaries of candidate sites are refined to
reflect actual features of the landscape
(human and environmental), such as
settlements, roads and major topographical
features.
• The results of this exercise are recorded,
including the name and location of each
SNA, its boundary on the map, the reasons
for its selection, and the individuals involved
in making the selection.

Step 4 - Evaluating and
prioritising Strategic Nature
Areas for conservation action
Having selected a set of candidate SNA for
each Priority Habitat in a given Natural Area,
the next stage is to apply criteria which allow a
measure of conservation priority to be
assigned to SNAs. We should be looking for
SNAs that produce high conservation benefits,
with reasonable probability of success, for a
reasonable investment of discretionary
resources. To do this, a set of criteria are
applied, some relating to the physical capacity
of SNAs for rebuilding and some to matters of
practical and political feasibility. Each SNA is
considered against these criteria in order to
arrive at an overall prioritisation score.
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In practice lack of knowledge of some sites
will mean some sites come to the top of this
prioritisation process by default. What is
crucial is that the reasons for prioritising sites
is transparent, agreed by all involved, and
recorded to allow decisions to be traced back.

The South West Wildlife Trusts
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