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Executive Summary
Introduction

The Glasgow and Clyde Valley (GCV) catchment contains a wide of range of diverse
habitats and landscapes types. A long history of intensive land-use throughout the
GCV has resulted in the loss and fragmentation of semi-natural habitats and a
subsequent reduction in biodiversity. Conservation policy and practice now seek to
reverse the effects of fragmentation by combining site protection and rehabilitation
measures with landscape-scale approaches that improve connectivity and landscape
quality,

The 2006 GCV Structure Plan promotes the vision of a Green Network that spans the
eight local authority areas which constitute the GCV area. The Integrated Habitat
Network (IHN) modelling approach will support this by providing a strategic
framework for functioning habitat networks across the GCV focusing on three key
habitat types. Habitat networks are a configuration of habitats that allows species to
move and disperse through the landscape. The development and application IHN
modelling provides a Decision Support Tool that can identify areas that are
ecologically connected and can be used to target and justify planning gain and
conservation effort in relation to policy drivers.

IHN Modelling

This report describes a detailed desk study using digital data on a geographic
information system (GIS) to identify IHNs in the GCV area. The analyses uses a
landscape ecology model from the ‘BEETLE’ (Biological and Environmental
Evaluation Tools for Landscape Ecology) suite of tools to assess the spatial position
and extent of functional habitat networks.

The BEETLE least-cost focal species approach was chosen to map and analyse the
IHNs. Different species have different dispersal abilities and habitat requirements and
a limited number of species are selected and used to represent key functions of
selected habitats and the array of other species that use them. This approach
negates the need to carry out a vast number of individual species analyses, which is
particularly important as data regarding species habitat requirements and dispersal
through the landscape is lacking.

Forest Research has developed the GIS-based BEETLE which can be used to
identify and develop IHNs and which will support the planning process, help prioritise
conservation effort, prevent further fragmentation of biodiversity and aid connectivity
of semi natural habitats. BEETLE model analysis has been well referenced (Watts et
al., 2005) and used in a variety of projects such as developing forest habitat networks
across Scotland. The application of IHNs within the GCV will be the first time that the
multiple habitat network approach has been used to solicit planning and development
programmes in key areas.

The selection of the habitats to be modelled, and the species used to inform the
analysis, were identified through a series of expert stakeholder workshops. The
model outputs are GIS maps that can be used to assess habitats and how connected
they are within their associated networks and within the wider landscape.



Study Objectives

The objectives of the study were to identify:

o Focal species appropriate for the region and to research and describe elements
of their autecology and to classify their functional interaction with habitat and the
matrix of the wider landscape. These will be determined at a stakeholder
workshop, but are likely to be woodland, unimproved grassland and wetlands
(fen, marsh & swamp as well as that on peat).

o Key areas for native woodland restoration and expansion in order to link core
woodland habitats within the GCV and between neighbouring networks (e.g. in
the Lothians and Falkirk)

o Key areas for expansion or restoration of a number of identified open ground
habitats to link core habitat areas within GCV and between neighbouring areas,
to maintain their ecological function and viability, as well as creating a functionally
connected network

e The land-use conflicts and the trade-offs required to deliver an integrated habitat
network that combines several specific habitat types

e Conflicts and opportunities for habitat networks associated with development
proposals, historic landscapes, and landscape character

e The opportunities to enhance and expand the Integrated Habitat Network
associated with Local Plan Core Development Areas, and the prescriptions
required for development to contribute towards this

Analysis

Habitat network modelling has the potential to support and guide the planning
process and to target conservation effort by highlighting areas that prioritise the
greatest development potential of habitat protection and enhancement. An analysis
of the habitat networks was undertaken on a GCV wide basis to identify potential
Priority Enhancement Areas. These are key areas for habitat restoration detailed in
the GIS maps were chosen on the basis that they are:

a) the largest encompassing networks;
b) the greatest area of habitat within these networks, and
¢) the largest number of the contained habitat networks.

The Priority Enhancement Areas include areas such as the Clyde Valley and
Kilpatrick Hills woodlands, the wetlands of the Kelvin and Forth Clyde canal and the
unimproved grasslands of Renfrewshire.

The identification of Priority Enhancement Areas will help target effort towards the
development of networks for woodlands, wetlands, and grasslands in these areas
and will also help link the GCV IHN to neighbouring habitat networks in Falkirk, Loch
Lomond and the Trossachs National Park, and Edinburgh and the Lothian’s, further
highlighting the importance of ecological connectivity throughout Scotland’s Central
Belt.

In addition to the GCV wide analysis the model was applied to individual sites to
demonstrate how optimal solutions can be found which do not negatively affect
proposed developments, but which can incorporate strategically located habitats to
provide connectivity and enhance the network. This type of analysis will be



extremely useful in informing master planning or the development of Community
Growth Areas or Corridors.

Key findings

Key findings of the study are:

The strength of the BEETLE approach lies in taking account of local conservation
priorities and making best use of local expertise. Engaging with local stakeholder
groups has been vital part of this process and enables the networks to relate to
local on-going projects;

The BEETLE approach could be used to help with the spatial targeting of urban
planning, agri-environmental schemes and river basin management plans while
also guiding actions for consolidating designated sites;

LBAPs, Single Outcome Agreements, and SNH Natural Futures provide
appropriate scales and mechanisms for determining network priorities and for
informing the regional targeting of agri-environment incentives;

The successful implementation of habitat networks requires the integration of
local and national policy conservation priorities and planning mechanisms with
network modelling and “on- the-ground” advice and execution; and

Engaging with local stakeholder groups is a vital part of the process of identifying
and developing habitat networks.

Recommendations

Key Recommendations of the study are:

IHN modelling should become an integral part of local authority decision-making
process’;

Priority Enhancement Areas should be used to identify opportunities where effort
can be undertaken to strengthen existing habitat networks;

Delivery of the network requires tech transfer to the biodiversity officers and
planners and ways of facilitating this should be explored,;

The integration of activities associated with the Commonwealth Games and links
with other regional habitat networks should be considered a priority;

The manipulation and interpretation of oblique aerial photographs could be of
value as a tool for communicating the visual impact of network development at a
larger scale and to a wider group of stakeholders and this should be explored;

The availability of good land cover data is also essential for the modelling. Phase
1 survey information on semi-natural habitats is the main data requirement. It is
recommended that Phase 1 be reviewed and supplied in digital format for the
whole of the region. Once data has been improved, the changes could be
incorporated into the landcover data set and the network analyses re-run;

Habitat and land cover surveys should be undertaken to update and improve
landcover data, particularly for Phase 1 surveys;

The modelling of “people networks” would add to the planning of a green network
approach, enabling targeted improvement of greenspace to achieve multiple
objectives. This approach should be explored;

Methods for monitoring the success of habitat network implementation and
development include: assessing habitat condition and ecosystem development;



tracking the distribution and dispersal of both focal and functional species;
recording evidence of species use of new habitats and undertaking post-hoc
genetic analysis to infer patterns of migration. An evaluation system utilising
some or all of the above should be developed;

Ecosystem development should be monitored to provide feedback on the
effectiveness of improvement strategies;

The IHN process should be used to inform future reviews of the Glasgow and
Clyde Valley unitary authorities:

» Development Plans;

» Masterplans;

» Greenspace Strategies; and

» Biodiversity & Development Supplementary Planning Guidance

The timing of reviews of other plans would enable a review of the IHN / data
update to be undertaken to contribute to these reviews;

Areas of new habitat should be as large as possible and of high quality and
structural complexity. The planting of street and ornamental trees will have little
impact on improving the biodiversity of the region; and

The model is updated annually to keep abreast of developments in landscape
modelling tools, ecological understanding and land cover information.
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1 Introduction

The project identifies the thematic and locational priorities for habitat restoration through
the development of an Integrated Habitat Network (IHN) in the Glasgow and Clyde
Valley (GCV) area. IHNs were developed, using the Forest Research Biological and
Environmental Evaluation Tools for Landscape Ecology (BEETLE), for a range of
habitats and focal species, reflecting local landscapes. These outputs can then be used
to prioritise conservation effort.

The development of habitat networks is widely seen as a
key mechanism for reversing the effects of fragmentation
on biodiversity while delivering a range of other social and
environmental benefits, such as enhancement of local
landscape character and greater opportunities for public
access and recreational use. Tools to address habitat
fragmentation have evolved from landscape ecology principles examining the
metapopulation theory, landscape metrics (e.g. FRAGSTATS — McGarigal et al., 2002)
and focal species modelling (e.g. LARCH — Bruinderink et al., 2003; BEETLE — Watts et
al., 2005). Application of these principles has enabled assessment of network
connectivity and identified opportunities for action at national, regional, and local scales.
There is growing interest in applying the concepts to planning and management of rural,
peri-urban and urban areas.

BEETLE - Biological
and Environmental
Evaluation Tools for
Landscape Ecology

The BEETLE network analysis model developed by Forest Research is well
documented (Watts et al., 2005) and has been used to determine the habitat network
extent and distribution in the Scottish Borders, West Lothian, Edinburgh & the Lothians,
Wales, and now across the whole of Scotland (see
www.forestresearch.gov.uk/habitatnetworks). The analyses have been developed with,
and found favour from, a range of stakeholders across a variety of settings. A study of
Lowland Habitat Networks (Humphrey et al., 2005; 2007) has been undertaken to
consider the potential for developing networks of non-wooded agricultural habitats and
to look at ways of integrating these with forest habitat networks in different landscape
settings. Assessments of forest habitat networks (FHNs) are being used to advise
funding, e.g. Woodlands In and Around Towns initiative (WIAT)
http://www.forestry.gov.uk/forestry/infd-5w2nfz, determine the spatial extent of Atlantic
Oakwood networks (Moseley et al., 2006), spatially direct new planting proposals
(Moseley et al., 2007), and focus attention of Local Biodiversity Action Plans. Attention is
increasingly turning towards the peri-urban and urban environment, consistent with
recent Scottish Executive policy. Networks describing ecosystem functionality across
urban and rural environments have been identified (Ray et al., 2004; Ray & Moseley,
2006) and Forest Research are now proposing options for an integrated habitat network
approach for Glasgow and the Clyde Valley.




2. Objectives

The project work programme focused on the following objectives to identify:

Focal species appropriate for the region, and to research and describe elements
of their autecology to classify their functional interaction with habitat and the
matrix of the wider landscape. These will be determined at a stakeholder
workshop, but are likely to be woodland, unimproved grassland, wetland (fen,
marsh & swamp), and raised/intermediate bog. Elements of the focal species
autecology will be researched and described to classify their functional
interaction with habitat and the matrix of the wider landscape

Key areas for native woodland restoration and expansion in order to link core
woodland habitats within the GCV and between neighbouring networks (e.g. in
the Lothians and Falkirk)

Key areas for expansion or restoration of a number of identified open ground
habitats to link core habitat areas within the GCV and between neighbouring
areas, to maintain their ecological function and viability, as well as creating a
functionally connected network

The land-use conflicts and the trade-offs required to deliver an integrated habitat
network that combines several specific habitat types

Conflicts and opportunities for habitat networks associated with development
proposals, historic landscapes, and landscape character

The opportunities to enhance and expand the Integrated Habitat Network
associated with Local Plan Core Development Areas, and the prescriptions
required for development to contribute towards this



3. A modelling approach to develop Integrated Habitat
Networks

3.1 Study area

The study area for this work was defined by the eight GCV Unitary Authority boundaries,
with a 5km buffer used to demonstrate where networks extend out to into other Unitary
Authorities (Figure 1).
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Figure 1— Study area for the GCV Integrated Habitat Network

3.2 The modelling approach

The approach is based on a GIS-based model from ‘BEETLE’ developed by Forest
Research (see www.forestresearch.gov.uk/habitatnetworks ). The model considers how
areas of habitat are spatially aligned within the whole landscape, and how species can
utilise and disperse between patches of habitat. Part of this model is a focal species tool
that utilises habitat area requirements and dispersal characteristics to identify functional
habitat networks for a given species.

The BEETLE focal species approach was Focal Species
chosen to map and analyse the integrated
habitat networks. This approach negates
the need to carry out a vast number of
individual species analyses, which is
particularly important as data regarding
species habitat requirements and
dispersal through greenspace is lacking.
Species which can populate the habitat
types were then associated in relation to
their particular requirements.

A focal species can be simply defined
as ‘the species being focused on to
examine a particular issue’. A more
detailed definition evaluates
landscapes in relation to the
requirements of all the species present
(Lambeck, 1997), focusing on the key
issues of habitat requirements and
dispersal capability to identify species
with the strictest requirements.




3.3 Preparation of geo-referenced data including focal species
autecology

3.3.1 Stakeholder Workshop

A Stakeholder workshop was held at the start of the project to help identify priorities and
conservation concerns across the area, secure buy-in to the concept and to identify the
most important species and habitats for use in the BEETLE modelling to develop an
integrated habitat network (IHN) for the GCV. Stakeholders included representatives
from Farm Woodland Advisory Group (FWAG), Central Scotland Forest Trust (CFST),
Scottish Natural Heritage (SNH), Scottish Environmental Protection Agency (SEPA, and
Forestry Commission Scotland (FCS). The discussions identified the following habitats
for the modelling process:

o Unimproved grassland

o Floodplain management wetlands

o Woodland Habitats using different woodland types
o Raised/intermediate bog

A full report of the stakeholder workshop can be found in Appendix 2
3.3.2 Focal species autecology

Focal species represent the ecological requirements of a range of species within a
particular habitat. The focal species approach is useful in evaluating the impacts of
landscape management on biodiversity because it circumvents the need to measure
impacts on all species, which would be impractical. A number of studies have used focal
species modelling as a way of helping to inform guidelines for habitat creation,
restoration and configuration at the landscape scale (e.g. Freudenberger and Brooker,
2004; Humphrey et al., 2007). Usually focal species are selected because they have
wider appeal or are of conservation importance in their own right (Fleishman et al.,
2000).

The processes involved in focal species selection depend on the objectives of the
modelling process (Figure 2). These objectives can focus on either the conservation of
existing known biodiversity or on the development of ecological potential, though these
are in no way mutually exclusive. The selection of focal species needs to consider scale;
developing ecological connectivity across a large region such as the GCV with a wide
range of habitats and species is more complex than the restoration of a particular habitat
on a nature reserve.

Within these processes, two different
approaches were considered, ‘expert
decision’ and a ‘species brigading’
exercise, both of which require an
element of expert opinion and have a
choice between the use of specific or
generic focal species. The steps
involved in these approaches are set
out in Figure 3.

A Generic Focal Species is a conceptual
or virtual species, whose profile consists
of a set of ecological requirements
reflecting likely needs of real species
where species data are unavailable.
Generic Focal Species are selected to
represent particular species, groups of
species, habitats, important landscape
features or specific policy objectives.
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There is a degree of subjectivity in both approaches when choosing focal species. The
identification of key habitats and species by stakeholders will be dependent on the
composition of the stakeholder group and the allocation of species to habitat will involve
some subjectivity as some species use more than one habitat. The expert focal species
approach uses expert opinion throughout whereas the species brigading is a more
structured justification of focal species selection. The brigading exercise identifies
species that have been recorded on a site with designations, which have the obligation
to be conserved through law. It is dependent however on whether survey work has been
undertaken, which in itself, can be subjective and may lead to management decision
making being based on survey work on specialist groups of species. The selection of
focal species for the GCV area incorporated elements of both approaches. The species
brigading exercise was used to back up and refine some of the decisions that arose out
of the stakeholder workshops. The selection of the focal species also needs to be based
on the criteria below:

1. Presence within the study area

Species were only selected as a focal species if they are known to occur in the study
area, or have been recorded there in the past. This process is undertaken in detail
through the species brigading exercise.

2. Adequate knowledge of species ecology

The ecology of some of the species groups recorded in the study area is well known
(e.g. hoverflies) whereas others have been little studied (e.g. beetles, lichens). Species
were only selected where ecological information was reasonable and there was expert
knowledge and literature available for consultation. Values for habitat requirements and
dispersal distances are required to undertake the BEETLE modelling.

3. Sensitivity to changes in area and spatial distribution of different types of habitats

Figure 4 illustrates how habitat fragmentation has differential impacts on a species’
persistence in the landscape, depending on its dispersal ability and habitat area
requirements. Species with moderate area requirements and moderate dispersal
abilities tend to be more sensitive to fragmentation, and hence to population decline and
extinction (towards the left of the diagram).
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Equally these are the species that may respond positively to measures to increase
connectivity (Figure 4). Species with very poor dispersal abilities (bottom left) are
unlikely to respond very quickly, if at all, to reversal of fragmentation and require action
that focuses on securing long term survival of existing habitat patches (Figure 5).

For the GCV IHN, species were selected that would be sensitive to changes in the
amount and spatial distribution of the key habitat types listed above, and likely to
respond relatively quickly (e.g. 50 years) to measures to improve habitat connectivity.
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4. Conservation Importance

Species were also selected if they had one or more of the following designations

o UK BAP Species,

o Wildlife & Countryside Act (W & CA) Schedule 8 species,
o EC Habitats and Species Directive Annex1 species;

) IUCN Red Data Book (RDB) species

) SNH priority species

A list of species of conservation concern was drawn up to identify appropriate focal
species that are representative of the identified priority habitats. This was carried out
through a literature search, discussions with appropriate species experts, and the
involvement in a stakeholder workshop to guide the process. Surrogate species were
employed where autecological data was scant or if species from the local list did not
span the spectrum of sensitivity to landscape fragmentation.

The species brigading exercise was intended to relate those species recorded in the
GCV to their designations, using their conservation status and habitat type. This allows
planners to understand any legal or corporate obligations that they may have for the
protection of species or habitats within the GCV area. This can then be used as part of
the decision making process for the focal species selection.

The first step in this process was to collate all datasets using available records in NBN
gateway. A parallel process collated all databases of designated species to identify
those species with a designation. These databases were then formatted to allow
interrogation, enabling marshalling of the species, habitat and designation data in
relation to one another (Table 1 and Table 2).

Table 1 — All species recorded in GCV area with conservation status

Status
Category | B | R |Na|Native|Nb |RDB | SN |ukgap | COMmon | Total
8 Species | Species
Amphibian 2 2 1 5
Birds 12 38 50
Bryophyte | 3 66 69
Fish 1 4 12 17
Fungi 50 50
Invertebrate | 1 | 1 | 5 1 39| 9 3 1160 1218
Lichen 1 1 2
Mammal 8 21 29
Reptile 2 1 3
Vascular | 5 1 101 109
plant
Total 12]1]5 1 39| 9 2 33 1451 1553

Explanation of codes:

B = breeding

R = restricted or rare

Na = nationally notable and have been recorded in 16-30 ten kilometres squares in UK;
Native = native

Nb = nationally notable and have been recorded in 31-100 ten kilometres squares in UK;
RDB = red data book listed; RDB 3= rare, RDB K = insufficiently known



Sch. 5 = Schedules of the Wildlife & Countryside Act 1981 with respect to sale only
UKBAP = listed in UK Steering Group response to Biodiversity, the UK Action Plan, as
priority species

Main data sources:

o Butterfly Conservation Records - Moths Species records and status specification
for Moths in Clyde Valley. VC76 (Renfrewshire and Inverclyde), VC77
(Lanarkshire) and VC86 (Dunbartonshire).

o NBN data base Clyde Valley Woodlands (NNR, National Nature Reserves)

o NBN data base Clyde Valley Woodlands (SAC, Special area of Conservation)
o http://www.clydevalleywoods.org.uk/cvw/europe.htm

o UK Biodiversity Action Plan http://www.ukbap.org.uk/

o Status List designation www.jncc.gov.uk

The next step was to determine the dispersal abilities and minimum area requirements
for each species were assessed through a review of autecological accounts (Table 2
and Table 3).

Table 2 — Designated Species in Glasgow and Clyde Valley

Category Woodland Wetland | Grassland
Amphibian 2 3
Bird 15
Fish 5 1
Invert 4
Lichen 1
Mammal 3 3
Plant 6 1 1
Reptile 2
Total Species 33 12 2

Associated habitat for all species in the table are: grassland, wasteland, heath, bog,
raised bogs, upland blanket bogs and moorland. Within the GCV butterfly records, data
of species-specific dispersal ability had not been reported, results were refer to the
family group of butterfly.

Table 3 — Butterfly species and dispersal ability

Dispersal (Km)
Mean Maximum

Familia

Family Lycaneidae

Lycaena phlaeas 0.05 and 0.25 1.4and 5

Polyommatus icarus

Family Nymphalidae
Vanessa atalanta
Vanessa cardui
Aglais urticae
Inachis io
Aphantopus hyperantus
Coenonympha pamphilus
Coenonympha tullia

0.57 17




The dispersal abilities of species in Table 4formed the basis of selecting the dispersal
distances within the modelling process for the different habitat they represent.

Table 4 — Ecological profiles of focal species used in the GCVIHN analysis

Mean Maximum
Species dispersal dispersal Category Habitat
Km Km
Triturus cristatus 0.02 0.15 Amphibian Wetland
Coenonympha Heath, raised bogs, upland
tullia 0.5 2.0 Insect blanket bogs and moorland
Sympetrum danae 1.75 Insect Peatland, wetland, Bog
Grassland, wasteland,
Lycaena phlaeas 0.05 1.4 Insect heath, bog
Pol;gg;wﬂr];atus 0.25 5.0 Insect Grassland, heat sand dunes
Vanessa atalanta 0.5 2.0 Insect Woodlands, heath, moors
and bog, coastal, riverbanks
Vanessa cardui 0.5 2.0 Insect Woodlands, heath and
moors, bog
Aglais urticae 0.5 2.0 Insect Woodlandst,)ggath/moors,
Inachis io 0.5 2.0 Insect W°°d'a”dst’)g‘geath/ moors,
Aphantopus 05 20 Insect Woodlands, heath/moors,
hyperantus bog
Coenonympha 05 20 Insect Woodlands, heath/moors,
pamphilus bog
. Epirrita . 0.4 2.0 Insect Heath, Blanket Bog
filigrammaria
Anarta myrtilli 0.4 2.0 Insect Heath, bog
Lutra lutra 4.22 11.46 Mammal Freshwater
Mustela putorius 2.29 5.16 Mammal Woodland and river banks
Lepus timidus 2.0 5.5 Mammal Pine plantations
Arvicola terrestris 1.0 2.0 Mammal Freshwater
Erinaceus 0.88 3.02 Mammal Woodland, grassland and
europaeus urban
Lepus europaeus 0.58 2.8 Mammal Grassland/Woodland
Mercurle_\hs 0.14 0.84 Plant Woodland
perennis
Geum rivale 0.1 1.0 Plant Unimproved Grassland

10




3.4

BEETLE analysis

The identification of key areas for habitat restoration and expansion required to link core
areas of habitats within and with out the region were undertaken using Forest
Research’s BEETLE landscape ecology tool. This used the focal species identified in
Section 3.3 with a GCV land cover data set assembled from a range of spatial data sets
(Table 5) to assess functional connectivity.

Table 5 — Description of land cover datasets used in the project — reproduced in part
from Humphrey et al. (2005)

Data

Description

Value

Ordnance Survey® Pan-
Government product
portfolio

Products include: 1) for large
scale mapping - OS
MasterMap; Land-Line; 1:10
000 Scale Raster; 2) for small
scale mapping — 1:50 000
Scale Colour Raster; 1:50 000
Scale Gazetteer; 1:250 000
Scale Colour Raster;
Strategi®; Meridian 2

MasterMap is the definitive, large-
scale digital map of Great Britain,
containing information on roads,

tracks, paths etc. Gives accurate
representation of woodland areas
and boundaries and can identify

linear features which can act as

barriers to dispersal or as
corridors

Phase 1 Habitat Survey

Broad scale field mapping
approach giving information on
the extent and distribution of
natural and semi-natural
habitats

Ideal source of good quality
habitat information, but limited in
coverage to specific regions.
Often only in paper format.

Land Cover Scotland
1988 (LCS88)

Remote sensed dataset
derived from aerial
photography taken in 1988;
provides broad habitat
definitions at 1:25 000 scale

Covers the whole of Scotland
focusing on semi-natural habitats,
is out of date, but currently being
updated (“New Image of
Scotland”)

Land Cover Map 2000

Satellite derived remote-

Covers the whole of Scotland, but

(LCM) sensed datasets providing there are problems with accuracy
broad habitat definitions in mapping some upland habitat
types
Unitary Authority Locations of Local Authority Establishes link between network
boundaries areas modelling, local authority areas

and LBAPs

Local Plan constraints
(settlement areas &
proposed housing and
industrial areas), and
additional new woodland
polygons.

Locations of proposed areas of
development

Identifies areas in which
development are planned, which
can be incorporated into scenario

development.

SNH BAP priority habitat
report and maps

Maps and description of UK
BAP priority habitats summary
of all previous phase 1 and
phase Il survey information in

Provides information on location
of key habitats in Scotland

Scotland
SAC, SPA, NNR and Boundaries of protected Give indication of areas of high
SSSI boundaries areas/sites conservation value in general

National Inventory of
Woodlands and Trees
(NIWT)

Derived from LCS88 dataset
plus updated to 1995 from FC
sources; provides information

on broadleaved/conifer
woodland > 2ha and small
woods and trees (0.1-2ha)

Baseline data source on
woodland for Scotland
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Table 5 — cont.....

Data Description Value
Scaottish Forestry Grant Regularly updated records of Gives composition and extent of
Scheme and Woodland new planting new woodland areas which can

Grant Schemes

give indication of habitat value

Scottish Semi-Natural
Woodland Inventory
(SSNWI)

Constructed over the period
1995-2001 using interpretation
of aerial photographs taken in
1988. Map of all woodlands >
0.1 ha classified according to

degree of semi-natural
character

Identifies all semi-natural
woodland, useful when combined
with NIWT to locate sites of high

conservation importance

Scottish Ancient
woodland Inventory (AWI)

Map of all ancient (existing
since 1750) woodlands over 2
ha in size

Identifies areas of key importance
for woodland biodiversity

National Vegetation
Classification survey data

Various surveys covering
SACs, SSSis and other
habitats of high conservation
value in Scotland

Coverage is geographically
limited and information can be too
detailed to make meaningful links

with species requirements

Scottish Integrated
Agricultural Control
System (SIACS)

Contains information on field
sizes and crop types for very
field in Scotland

Shape files and data available for
individual holdings

Appropriate landcover types were defined as habitat for each of the analyses.

1. Unimproved grassland was defined as Phasel categories unimproved neutral
grassland and marshy grassland.

2. Wetland was defined as all wetland habitats identified in the wetland and grassland

NVC survey ranging from small open water bodies to wet woodlands. Great Crested
Newts have been identified within the GCV area LBAP’s and are a suitable surrogate
for wider wetland biodiversity. Improving connectivity for this species would greatly
benefit the habitats for a wide range of other wetland species, many of which are of
conservation concern within the GCV area.

Woodland was defined as all areas of woodland from the MasterMap and Phasel
categories, with broadleaved woodland (including ancient broadleaved woodlands)
being identified as a separate group.

These datasets are ‘stitched’ together to form a dataset which creates a hierarchical
landcover of the GCV area with the most relevant habitat information on top. This is then
scored to reflect the permeability of the landscape for the focal species that represent
the different habitats.
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4. Interpretation and applications of the networks

The network outputs constitute part of the decision-making system for strategies
designed to reduce the impacts of habitat fragmentation and improve habitat
connectivity and biodiversity. The interpretation and suggestions for the application of
these outputs are part of this process but need to be implemented in conjunction with
sound judgement, based on ecological principles.

The criteria for identifying prime sites for habitat restoration and expansion for GCV
were developed and tested through identification of the most valuable core areas of
habitat, particularly identified priority habitats.

For each habitat network, the following tasks were undertaken:
1. Identification of priority habitat networks & development of IHNs

2. Use of BEETLE to assess functional connectivity improvements over current
situation arising from IHN development scenarios

3. Interpretation of connectivity maps to identify key areas where habitat restoration,
creation or expansion could significantly improve functional connectivity

4. An easy to interpret description of the landscape consequences of the habitat
expansion scenarios, including the area of habitat and indices of connectivity

Habitat networks were calculated separately for each of the 8 Generic Focal Species
and for 2 dispersal distances of: 500 m and 2 km. The dispersal distances have been
derived from the autecological assessment, with the smaller distance representing a
mean dispersal, and 2 km representing the maximum. By overlaying the 500m network
onto the 2 km network we can examine the extent of dispersal overlap of larger
networks surrounding the smaller dispersal networks. This allows an assessment of the
degree of permeability of the matrix (land cover types not classed as habitat)
surrounding a generalist network.

4.1 Woodland networks

The Scottish Forestry Strategy includes an aspiration to increase woodland cover in
Scotland to 25% by 2050, requiring the creation of 10,000 ha of new woodlands per year
(Forestry Commission Scotland climate change action plan draft for consultation).
Although some of this can be achieved through the National Forest Estate, it is likely
that much of the new woodland creation will occur on private land. Grants to support this
expansion are likely to be accessed through Rural Development Contracts (RDCs),
based on a scoring system linked to the proximity or inclusion within existing networks,
as discussed in the Regional Project Assessment Committee (RPAC) process. The
habitat networks can be used to inform this process by prioritising those applications
that contribute towards the development of integrated habitat networks, rather than
using a spatially unconstrained approach.

Priority Enhancement Areas (Figure 6) were identified from further analysis of the
derived habitat networks to create larger areas that are likely to be priority areas in
terms of habitat restoration. Key areas were identified by selecting those with;

a) the largest encompassing networks,
b) the greatest area of habitat within these networks, and

c) the largest number of the contained habitat networks (Figure 7).

This was undertaken to help the prioritisation of conservation effort.
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Figure 6 — Priority enhancement areas (each shown in a different colour) for woodlands
within GCV.

Woodland network metrics

Woodland generalist

Max. Number of Total area Mean Area of
dispersal networks of networks area of largest
distance identified (ha) networks network

(m) (ha) (ha)

500m 10,620 112,425 10.6 6 154

2km 3,194 185,779 58.2 12,745

Broadleaved specialist

Max. Number of Total area Mean Area of
dispersal networks of networks area of largest
distance identified (ha) networks network

(m) (ha) (ha)

500m 9,387 30,722 3.3 470

2km 3,737 76,176 20.4 2 893
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Ancient broadleaved specialist

Max. Number of Total area Mean Area of
dispersal networks of networks area of largest
distance identified (ha) networks network

(m) (ha) (ha)

500m 1,466 12,517 8.5 240

2km 693 29,094 42.0 2,133
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Figure 7 — Detail of a Priority Enhancement Area (each shown in a different colour) and
its contained habitat networks

Network development should be initially guided by Priority Enhancement Areas and then
by the prioritisation of the following management principles (highest priority first):

— Protect and manage high quality habitat

— Restore and improve sites with restoration potential

— Improve and manage other sites

— Improve the landscape matrix by reducing land use intensity
— Create/recreate new habitat and semi-natural habitat

The following figures demonstrate the effect of targeting the high quality habitat (ancient
broadleaved woodland) for enhancement and expansion to provide larger and more
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robust networks. Figure 8 shows the existing ancient broadleaved, broadleaved and
woodland generalist woodlands. Figure 9 shows the broadleaved woodland within
Ancient broadleaved networks, this area should be enhanced making these woodlands
into high quality habitat (effectively ancient broadleaved woodland, Figure 10) to
improve the overall connectivity. This process should be further applied to converting
woodland generalist woodlands within these networks (Figure 11) to broadleaved
woodland (Figure 12). Figure 13 shows the overall improvements of this first stage of
improvements. Mixed or conifer woodland may, where appropriate, be modified to
create a more natural structure and composition

Figure 8 — Existing ancient broadleaved, broadleaved and woodland generalist
woodland networks.
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Figure 9 — Broadleaved habitat intersecting ancient broadleaved network.
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Figure 10 — Converted broadleaved woodland to high quality habitat (ancient
broadleaved woodland)
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Figure 12 — Converted woodland generalist woodland to broadleaved woodland.
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Figure 13 Converted woodland to higher quality habitat.

Wetland networks

In developing functional flood plains and targeting actions for LBAP species, wetland
successional processes also need to be considered (although beyond the scope of this
project). This may include the development of temporal networks of ponds, fens and wet
woodland to represent the full range of successional development of wetland habitats.

Wetland network metrics

Wetland Generalist

Max. Number of Total area Mean Area of
dispersal networks of networks area of largest
distance identified (ha) networks network

(m) (ha) (ha)

500m 14 501 62 440 4.3 11 543

2km 4126 95 656 23.2 22 443

Peat wetland specialist

Max. Number of Total area Mean Area of
dispersal networks of networks area of largest
distance identified (ha) networks network

(m) (ha) (ha)

500m 878 35413 40.3 8208

2km 547 45 385 83.0 11 154
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Mineral wetland specialist

Max. Number of Total area Mean Area of
dispersal networks of networks area of largest
distance identified (ha) networks network

(m) (ha) (ha)

500m 14 487 33588 2.3 5077

2km 4062 69 751 17.2 14 519

The issue of flood prevention and mitigation is high on the public agenda; Scottish
Planning Policy (SPP) 7: Planning and Flooding aims to “prevent further development
which would have a significant probability of being affected by flooding or which would
increase the probability of flooding elsewhere.” It is becoming increasingly clear that the
problem can no longer be solved by building ever higher flood defences and instead the
emphasis must be on restricting development in the floodplain and pursuing ‘softer’,
more sustainable methods of flood control. One aspect that has been attracting
increasing attention is the potential for land use, and woodland in particular, to mitigate
damaging floods. Wetlands, woodlands and woodland management practices have long
been associated with affecting both the quantity and timing of stream flows, and there is
a widespread belief that wetlands and woodland can help to reduce and smooth flood
peaks. There are four main ways that wetland habitats could assist flood control

1. Delayed Floodplain Flows
2. Delayed Channel Flows
3. Delayed Soil Runoff

4, Increased Water Use

Maintaining and enhancing the peatland habitats and networks within the upland zones
of the GCV will hold water in these important nature conservation value habitats and
help prevent urban flooding (Figure 14). This may include the restoration of peatland
sites that have been afforested, many of which are now no longer commercially viable.
This will also allow for increased connectivity of these upland peatlands.
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Figure 14 — Upland peatland networks in the GCV study area.

Moving into the rural, lowland zone, the wetland habitat and networks are on mineral-
based soils, but the same principles of flood alleviation as outlined above apply. Whilst
all the networks are locally important, limited resources focus attention on the priority
enhancement areas (Figure 15), identified as for the woodland networks.
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Figure 15 — Wetland habitat networks indicating where priority areas (each shown in a
different colour) for wetland restoration can be targeted to improve connectivity.

Within urban areas, the integration of new greenspace through the planning process
using spatially located Sustainable Urban Drainage Systems (SUDS) could also help to
enhance the biodiversity of riparian and wetland areas (Figure 16) by introducing new
areas of habitat. The development of habitat networks is seen as an important
mechanism for reversing the effects of fragmentation on biodiversity while delivering a
range of other environmental benefits: in this case flood control. There is the potential to
develop a more integrated approach to planning land-use change, which takes account
of conservation objectives for the full suite of habitats and species associated with
different types of land use while also addressing environmental issues. The aim would
be to develop more sustainable methods of flood control that are also ecologically
functional.
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Figure 16 — Urban wetland networks and development areas within the GCV.

For example, part of the Gartloch / Gartcosh area has been designated for development;
this could potentially impact upon the existing high-value wetland networks, but may
also provide an opportunity for enhancement. Figure 17a-c show a scenario analysis
from a) existing networks, b) development proposal incorporating additional wetland
habitat, and c) resultant impact and enhancement of network area as a consequence of
integrating the changes.
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