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improved and developed landscape. The butterflies which inhabit these remnants 
tend to be the more specialist species that are rapidly declining. They are more prone 
to local extinction due to low population size, natural fluctuations and deteriorating 
habitat suitability. If extinction occurs there is the potential for re-colonisation by 
individuals from a nearby population. However, as further habitat destruction 
and change takes place, these sites become increasingly isolated, re-colonisation 
becomes less likely and the metapopulation will be at greater risk of extinction.

Butterfly Conservation defines landscape-scale conservation as “the coordinated 
conservation and management of habitats for a range of species across a large 
natural area, often made up of a network of sites”.4 Metapopulation theory has 
re-orientated conservation priorities to the landscape-scale by emphasising the 
importance of area and isolation (Hanski, 1999).5 However, research suggests that 
because rare species are restricted to very specific habitats or niches, it is just as 
important to maintain high quality habitat within individual sites, as to maintain 
the site network.6 This principle is central to Butterfly Conservation’s approach to 
landscape-scale conservation delivery. Moreover, in the context of climate change, 
a landscape-scale approach appears to be the best option for creating the habitat 
heterogeneity likely to be needed for species with changing ecological requirements 
as well as providing the opportunities for them to move through the landscape. 

Landscape-scale conservation 
for butterflies and moths: 
lessons from the UK
In recent years Butterfly Conservation has shifted the majority of its conservation work 
from a focus on single sites to networks of sites across a landscape. This article describes 
the main lessons from this experience. 
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Butterfly Conservation has published a new report (see www.butterfly-conservation.
org/landscapereport1) on the organisation’s experience in delivering conservation at 
a landscape scale for nearly a decade. The report contains 12 case studies authored 
by members of staff and details the lessons learned. Here we summarise the report’s 
main messages.  

Butterfly conservation and landscape-scale conservation 
Butterflies are still in serious decline and remain one of the UK’s most threatened 
wildlife groups. The results from Butterfly Conservation’s most recent analysis show 
that between 1995-99 and 2005-09, 72% of species declined in abundance (38 of 
53 species assessed) at monitored sites and the distributions of 54% of species also 
declined during the same period (32 of 59 species assessed).2 Overall three-quarters of 
butterfly species declined in either distribution or population during this 10 year period. 

During the last century extensive studies have been made on the biology and ecology 
of butterflies (and to a lesser extent moth species), making Lepidoptera one of the 
most widely understood insect groups. With increasing destruction, modification 
and fragmentation of our natural and semi-natural habitats research has frequently 
focused on the way that populations persist within these dynamic landscapes. The 
science of metapopulation biology has subsequently developed understanding of 
how individuals move between habitat patches within a landscape; as well as the 
effect of increasing isolation, changes in patch size and quality and the incidence of 
extinction and colonization (Hanski 1998).3 Butterfly populations became the main 
study system for this influential research and Butterfly Conservation responded 
by shifting the majority of its conservation work from a  focus on single sites, to 
targeting networks of sites across a landscape.  

The metapopulation concept can be thought of as a ‘population of populations’, 
occupying islands of habitat within a ‘sea’ of unsuitable habitat. This clearly describes 
the countryside we see in Britain today, where areas of remnant habitat such as 
chalk grassland, woodlands, wet meadows etc, are surrounded by an agriculturally 

High Brown Fritillary, the UK’s fastest declining butterfly. 
Photo: Neil Hulme
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Specific sites and their connectivity
Landscape-scale conservation for Lepidoptera in practice has two main objectives. 
First, to maximize habitat quality within individual sites by targeted management. 
This is no different to managing a single site, but at the landscape-scale more 
consideration is given to the spatial context of the individual sites. For example, 
sites at the centre of a network may well be given higher priority for management 
than would a small, isolated site on the network’s periphery. 

The second major objective is to improve connectivity both within and between sites, 
improving the mobility of butterflies and other organisms, thus increasing the rate 
of colonization. Managing to improve connectivity involves the removal of barriers 
to dispersal, such as felling strategically located plantations or planting flower-rich 
margins. It can also include management that improves habitat availability within 
the landscape, such as ride widening.

Since the turn of the millennium, Butterfly Conservation has been involved to a 
greater or lesser extent with 73 landscape-scale projects across the UK (Figure 
1). These projects have targeted key areas for some of the UK’s most threatened 
species, nearly all have received some external funding, directly or indirectly, to 
enable delivery and all involve partnerships with government agencies, other 
conservation organisations and landowners. 

Broadly we utilise two approaches to landscape-scale conservation: firstly to provide 
advice to landowners and encourage or assist with the uptake of agri-environment 
or woodland grant schemes; and secondly to secure funding to directly undertake 
habitat management under the guidance of Butterfly Conservation project officers. 
Most projects have elements of both approaches. 

For all our landscape-scale projects we try where resources allow, to monitor the 
impact on not just the target species, but on other wildlife and on habitat condition. 
For Lepidoptera we adopt standard monitoring methods appropriate to the target 
species, such as species occupancy (presence/absence within a habitat patch or site), 
butterfly transects (full species weekly transects or single species transect counts), 
adult timed counts, larval or egg counts. Further details of these methods are available 
on the UK Butterfly Monitoring Scheme website (http://www.ukbms.org/).

The context of the case studies
The main focus of the case studies in the report are UK Biodiversity Action Plan 
Priority Species butterflies and their habitats, Small Blue Cupido minimus, Duke 
of Burgundy Hamearis lucina, Small Pearl-bordered Fritillary Boloria selene, Pearl-
bordered Fritillary Boloria euphrosyne, High Brown Fritillary Argynnis adippe, 
Marsh Fritillary Euphydryas aurinia and Heath Fritillary Melitaea athalia. A group 
of Breckland moths are the focus of one case study, comprising the Grey Carpet 
Lithostege griseata, Basil Thyme Case-bearer Coleophora tricolor, Lunar Yellow 
Underwing Noctua orbona, Forester Adscita statices, Tawny Wave Scopula rubiginata 
and Marbled Clover Heliothis viriplaca. With the exception of Tawny Wave and 
Marbled Clover, these moths are also UK Biodiversity Action Plan Priority Species. In 

We believe the publication of this report is timely as recent government initiatives 
such as Making Space for Nature: A Review of England’s Wildlife Sites and Ecological 
Network by Sir John Lawton7, have called for widespread use of landscape-scale 
conservation. The principles are embedded in the UK Government’s recent white 
paper, The natural choice: securing the value of nature8 and the recent updated 
biodiversity strategy from Defra, Biodiversity 2020: A strategy for England’s wildlife 
and ecosystem services.9  

Fig. 1 Location of Butterfly Conservation’s 73 landscape target areas in the UK. Landscapes with 
current or recently completed projects are highlighted dark green and those with currently limited 
engagement or in a project development phase light green. The locations of the twelve landscape-
scale case studies are circled.

© Crown Copyright and database rights [2012]. Ordnance Survey 100022021.
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2. Tailored local management: Several of our case studies demonstrate that 
the extinction of species on small, isolated sites within a landscape need not be 
inevitable if they are properly managed and that the principles of landscape-scale 
conservation can be applied successfully at a relatively small spatial scale and are 
relevant even at the site level. 

Local extinctions and colonisations occur naturally within metapopulations, but the case 
studies all show that apparently catastrophic regional declines can be reversed. The 
first step in this process is to secure the surviving small, isolated populations. Once this 
is achieved the landscape can be assessed and the metapopulation can be more fully 
restored by improving the quality and connectivity of unoccupied habitat patches.     

Within the woods for example targeting of management to improve habitat quality 
and connectivity is an approach that is as relevant to individual woods as it is to 
woodland complexes. 

Managing landscape-scale conservation projects
3. Skilled project officers are essential: Project officers are an essential component 
of effective landscape-scale conservation. They ensure that management is carefully 
targeted and that improved habitat quality and connectivity is delivered across the 
landscape. They achieve this by building up essential long-term relationships with 
landowners, contractors, volunteers, partner organisations and members of the 
local community. They can provide the ecological expertise necessary to improve 
conditions for habitat specialist species which may not be available to other land 
management advisors with a wider remit. By providing training for volunteers and 
local partners, and improving the knowledge base within the community, they 
greatly increase the likelihood of sustaining outcomes beyond the life of the original 
project. Unfortunately, our experience is that funding project officers to facilitate the 
uptake of schemes is currently far more difficult than funding direct management.

Research and monitoring landscape-scale conservation 
4. The development and implementation of landscape-scale projects must be 
underpinned by sound ecological research and the establishment of suitable 
monitoring systems is essential to assess the effectiveness of the project: 
Basic autecological knowledge, which identifies the species’ habitat requirements, 
is invaluable in identifying management prescriptions. Similarly an understanding 
of a species’ mobility enables connectivity improvements to be factored into 
management of unoccupied sites isolated from existing populations.

Monitoring should include collecting baseline data before management begins as 
well as through the life of the project. Unfortunately, the short timescales of most 
funded projects make this difficult to do adequately. In the case of butterflies, the 
UK Butterfly Monitoring Scheme is incredibly valuable in providing regional and 
national trends to compare with landscape trends.10 

5. Landscape-scale projects focused on a single butterfly can benefit a 
suite of other species which have broadly similar habitat requirements: 

England, all the BAP Priority Species are also listed under section 41 of the Natural 
Environment and Rural Communities Act (2006). In Wales, the High Brown Fritillary 
is a section 42 species of the Natural Environment and Rural Communities Act 
(2006) and in Scotland, the Marsh Fritillary is a section 2.4 species of the Nature 
Conservation (Scotland) Act (2004).  

For each case study we describe the landscape, the target species and a summary 
of its autecology and habitat requirements. The project delivery mechanisms and 
funding sources are outlined, together with the land management outcomes 
achieved to date. Species responses to management are described; either changes 
in site or habitat patch occupancy, or population trends. Responses of non-target 
Lepidoptera are also reported where data are available. 

Community involvement in each project (such as public events, training and 
recruitment of volunteers) is a crucial component of every landscape project and 
we describe the contributions made to project delivery by volunteers. Finally we 
summarise the key successes and lessons learnt from each project and where 
relevant, plans to sustain the project outcomes in the future.

The twelve case studies described in the publication highlight a number of lessons 
which can inform current and future landscape-scale projects targeted at conserving 
threatened Lepidoptera in fragmented habitats. Many of these lessons apply equally 
to landscape-scale projects targeted at other species groups, as well as to more 
habitat focused schemes. Here we summarise the main lessons set out in the report:

Approaches to land management at the landscape-scale   
1. Careful targeting is essential to maximise the success of a project across 
a landscape: Uniform land management is rarely applied across entire landscapes, 
nor is it a desirable approach, as a range of management options provides the 
specialist niches that threatened butterflies and moths require (e.g. variation in 
turf height within grasslands, or coppicing and ride management within otherwise 
mature woodland). Targeting of management is therefore required to provide this 
range of specialist habitats. In practice networks of sites that are in close enough 
proximity are managed to enable natural colonization of unoccupied patches. 
Improvements in connectivity are achieved along linear features (e.g. woodland 
rides) or by removing barriers to dispersal (e.g. plantation forestry) but also where 
there is some prospect of restoring breeding habitat along the feature as well. 

For species with the most demanding ecological requirements, careful targeting of 
management is required even within sites. In the Dartmoor Marsh Fritillary case study it has 
proven difficult to achieve appropriate grazing levels simultaneously on all sites within the 
valley system. However, as long as there is sufficient well-grazed habitat across the system 
as a whole, the metapopulation can be maintained in spite of some habitat being over or 
undergrazed. Thus by working on a number of sites with different owners and circumstances 
it is possible to ‘fail’ on some sites or patches without compromising the overall success 
of a project to restore a functioning metapopulation. In other words, dynamic changes in 
habitat quality can occur whilst still maintaining the target species in the landscape. 
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in populations of highly threatened species help to indicate that landscape-scale 
initiatives to restore habitats have been successful. For most rare and declining 
butterflies and moths, Butterfly Conservation will continue to focus resources on 
landscapes where there is a good chance of restoring networks of occupied and 
unoccupied habitat as well as improving connectivity between breeding patches. 
This strategy gives the best chance of populations surviving in the long term and 
will build up the most resilience in the ecosystems in which they live. The work 
will inevitably support the conservation of a wide range of other wildlife living 
in the same landscapes. It will also continue to raise awareness amongst local 
communities and act as models for wider landscape-scale initiatives promoted in 
recent government biodiversity strategies.
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For example management of limestone grassland and brownfields targeted at the 
Small Blue in Warwickshire clearly benefited three other threatened Lepidoptera, as 
well as other invertebrates. In this case the Small Blue proved to be an extremely 
effective ‘umbrella’ or ‘flagship’ species for the fauna of early successional habitats. 
On Dorset Marsh Fritillary sites there is evidence that management for the butterfly 
has benefitted other invertebrates using Devil’s-bit Scabious, such as the Narrow-
bordered Bee Hawk-moth and the Jewel Beetle.

Funding landscape-scale conservation
6. Well designed agri-environment and woodland grant schemes are a key 
delivery mechanism for landscape-scale conservation: Agri-environment and 
woodland grant schemes are an essential tool to enable successful landscape-scale 
delivery. Schemes are not in themselves landscape-scale conservation initiatives. It is 
the specific elements of targeting, improving habitat quality and reducing isolation 
that adds the spatial element to deliver conservation across a landscape. Where 
habitat restoration is undertaken through a funded project then these schemes 
provide an opportunity to maintain the project gains, and therefore potentially an 
effective exit strategy.

7. The maintenance of existing high quality habitat is more cost effective 
in the long run than restoration management: Where habitat quality had 
deteriorated further because much more restoration management was required the 
per capita costs were much greater. 

Working in partnership at the landscape-scale
8. Landscape-scale conservation involves partnership working: Butterfly 
Conservation staff developed and led all the case studies in the report, but all the 
case studies involved partnerships with a range of organisations and individuals. 
This is partly because targeted management for Lepidoptera often takes place on 
land owned by others, and because the size and complexity of such projects is 
beyond the means of most conservation organisations to deliver alone. Even in the 
relatively small landscapes of some case studies, partnership working was essential 
and these projects would not have progressed as far without the input of others. 
For advisory projects, a close working relationship with the government agencies 
administering agri-environment or woodland grant schemes is essential. Where 
landscape-scale projects are led by other organisations, Butterfly Conservation can 
provide much added value with specialist input ensuring management is targeted 
appropriately for Lepidoptera. These partnerships have often taken years to develop 
and evolve and are much easier to develop through a shared vision and action on 
the ground. They then have the potential to be more inclusive as the partnership 
grows to involve other interested bodies. In our experience broad partnerships for 
partnerships sake rarely have the vision to develop action on the ground. 

The future of landscape-scale conservation
Our experience over the last decade has taught us that large, and indeed, not so 
large, well-funded landscape-scale conservation projects, led by experienced project 
officers, are the most successful in conserving our threatened species. Increases 

An essential tool for several of the case studies in the Butterfly Conservation landscape-scale work has been the availability 
of a well designed, targeted agri-environment or woodland grant scheme that rewards farmers and landowners for good 

management practice. For landscapes with significant areas of high nature value farmland, this is critical. 
Photo: Rob Wolton
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Landscape-scale conservation 
A progress report from 
the Weald
The Wildlife Trusts have been talking about ‘bigger, better and more joined-up’ 
conservation for many years, primed by their Living Landscape programme launched in 
2006. The Trusts recognise the importance of moving outside nature reserve boundaries 
and looking at connectivity in the wider countryside. Policies are now catching up with 
this thinking and the Lawton Review paved the way for the larger-scale aspirations of 
the 2011 Natural Environment White Paper. This article reflects on work by the West 
Weald Landscape Partnership. The activity began in 2004, building on  research into 
wildlife connectivity of this landscape from 1998.  

HENRI BOCKLEBANK

Why work at a landscape scale? 
Moving away from a site-scale focus has been a fundamental step forward for 
conservationists in the UK.  Even if a specific site or nature reserve is managed 
perfectly for a specific species the future of that species is by no means secured. 
Local extinctions are a real threat to an isolated population in a landscape across 
which it cannot thrive, colonise and disperse. The connectivity of the landscape 
is a vital factor at the heart of long-term concerns of many species and habitats. 
Species needs and habitat processes are intrinsically linked to the wider landscape. 
How ‘big’ a landscape-scale project should be depends very much on the issues 
that are being addressed. Project boundaries tend to reflect landscape character or 
catchment or sub-catchment limits.

Why the West Weald?
The West Weald is a large, relatively discreet tract of landscape (23,820 hectares) 
containing diverse and interconnected habitat patches moulded over centuries by 
both nature and people. This clay region is where ‘Silvia Anderida’ the primeval 
Wealden forest was found. This was the wildwood that once covered this part of 
Southern England. From the late medieval period to the 18th century the area hosted 
intensive iron production which meant that unlike other areas of the country where 
woodland was being cleared, the woodland was actively coppiced to fuel the local 
furnaces. Small remnants of Silvia Anderida are still present. The Mens Nature Reserve 
is designated as one of the most extensive examples of Wealden woodland in West 
Sussex, being important for its large scale, structural diversity and the extremely rich 
fungal and lichen floras. The West Weald remains a highly wooded area with nearly 
double the extent of ancient woodland of West Sussex county (itself boasting some 
of the highest Ancient Woodland coverage in the UK). 19.26% in the West Weald 
supports Ancient woodland coverage compared to 10.53% in West Sussex.  
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