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Background

There is increasing pressure for wind energy development in much of Scotland. SNH, in association with
various partners, is exploring ways in which these developments can be guided to the most appropriate

landscapes.

Four areas of Scotland have been identified for study as part of a pilot project, of which this study of Ayrshire
and the Clyde Valley is one. All the studies involved the development and application of a methodology for
assessing the capacity of the landscape to accommodate wind energy based on landscape character. Each

study developed an experimental and individual approach.

It is important fo note that the projects can only provide a very broad context. They cannot be used as an
indication of the suitability of a particular location for wind energy development. Individual applications will
still require detailed landscape and visual impact assessments. The studies do not represent the policies of
SNH or others. The windfarm capacity research work is contributing to the understanding of strategic issues

in relation to wind energy development and the landscape.

While the results of this study are useful in comparing different parts of the study area, they should not be
used to consider single windfarms in isolation. More local landscape capacity studies together with

landscape and visual assessment are required.

The study considers only the landscape and visual factors associated with windfarm development. It does
not fake account of other factors such as recreation, habitats and species, cultural heritage, grid connections

or land ownership. It is designed as an input to policy making.

The study involved the definition of a core study area and a 30km buffer zone where the effects of windfarms
located in the core zone were assessed. The study considered the sensitivity of the landscape to a typical
windfarm development, and examined the zones of visual influence (ZVIs) for 115 sample locations in the
core study area. Scenarios work fo explore the cumulative implications of meeting the 2020 renewable

targets through on-shore wind energy development were explored.

A perception study was undertaken in parallel with the assessment, the aim being to gauge wider views

about the Scottish landscape and the potential effect of windfarms upon it.
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Main findings

There are significant variations in the sensitivity of the landscape fo windfarm development across the
study area.

Some areas have greater 'capacity’ for windfarm development taking info account intervisibility, landscape
sensitivity and the local resident population. These area are the plateau moorlands between Ayrshire
and South Llanarkshire, the Clyde Valley around Abingdon, the Renfrewshire hills, the Southern uplands
in South Ayrshire, the Plateau moorland above Airdrie. More detailed capacity studies, based on the

assessment of local landscape character areas should inform locational policies within each of these areas.

The study area is unable to accommodate the level of modelled development without incurring significant
landscape and visual impacts.

Irespective of the level of development ultimately achieved within the study area, a planned approach,
based on the concentration of development into a smaller number of larger windfarms will help reduce the
overall level of landscape and visual impact.

For further information on this project contact:
Anne Lumb, Scottish Natural Heritage, Caspian House, Mariner Court, Clydebank Business Park
Clydebank G81 2NR. Tel: 0141-951 4488

For further information on the SNH Research & Technical Support Programme contact:
The Advisory Services Co-ordination Group, Scottish Natural Heritage, 2 Anderson Place, Edinburgh EHO SNP.
Tel: 0131-446 2400 or ascg@snh.gov.uk
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SUMMARY AND CONCLUSIONS

Introduction

This report sefs out the results of a study carried out by Land Use Consultants on behalf of Scottish
Natural Heritage and its partners Ayrshire Joint Structure Plan and Transportation Committee and the
Clasgow and Clyde Valley Joint Structure Plan Committee. It explores the landscape implications of

windfarm development in North, South and East Ayrshire, Inverclyde, Renfrewshire, East Renfrewshire

and North and South Lanarkshire.

The report also sefs out the results of a parallel public perception study that was undertaken by the

Small Town and Rural Development Group.

Study aims
The study has aimed to provide answers to four questions:

+  Which areas have landscapes that are most sensitive to windfarm developments and should

therefore be conserved?

«  Which areas have landscapes that are less sensitive to windfarm developments and might

therefore be considered as potential area areas for windfarm development?

«  What are the likely cumulative effects of the level of development that might be required to meet

the renewable energy targets for 20202

+ Do current public attitudes towards windfarms reflect the result of the study?

Background

As part of the UK's commitment fo stabilise carbon dioxide emissions, the Scottish Executive has set
a national farget of increasing the proportion of Scotland’s power that is derived from renewable
sources from the current level of 12-18% by 2010. A further aspirational target of 40% by 2020
has also been set.

These ambitious targets are reflected in the large number of windfarm development proposals in
Scotland. Wind is one of the most well developed and viable forms of renewable energy and
Scotland has an abundant wind resource. There is a concern, however, that, depending on the scale
and location of development, windfarms could have a significant impact on the Scottish landscape.
Planning authorities currently lack the strategic framework that is necessary to ensure that windfarms
are steered fo the least domaging locations. Those policies that do exist were formulated with a

different magnitude of development in mind and are consequently dated.

This study therefore explores the capacity of the landscape of North, South and East Ayrshire,
Inverclyde, Renfrewshire, East Renfrewshire and North and South lanarkshire to accommodate
windfarm development. It provides information on the relative sensitivity of different parts of the study
area given the character and value of the landscape, and the patterns of intervisibility associated
with potential windfarm locations. It provides a comparison of the landscape and visual impacts of
pofential windfarm locations across the study area and analyses the implications of different
development scenarios.
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Health warnings

In order to make the study a manageable exercise, it was necessary to make a series of assumptions

which must be taken into account when inferprefing or applying the results. These are summarised below:

+ The study has been based on analysis of regional landscape character areas previously
identified through the SNH national programme of landscape character assessment. It should
be noted that these character areas can cover extensive areas, particularly in upland
landscapes. Examples include the plateau moorlands between the Clyde Valley and Ayrshire,
the Southern Uplands and the rugged upland hills that comprise much of the Renfrewshire
Hills. Each of these regional character areas can, of course, be further subdivided into a further
tier of landscape character areas, reflecting more local influences in character or variations in
landscape quality;

+  While it would not have been practical nor desirable to step down to this more detailed level
of assessment for this regional study, it does have implications for the way in which the results
are inferprefed. Each regional character area has been assigned a ‘sensitivity score’ based on
a combination of the extent to which ifs landscape might be affected by windfarm development
and an assessment of its value and importance. Since potential windfarm sample locations are
assessed in terms both of the effects on landscapes of different sensitivities and the size and
extent of their zones of visual influence, this means that the difference between two sample
locations in the same regional character area is likely to reflect differences in their visibility rather
than differing impacts on landscape character. In this narrow context, this can place too much
weight on visibility, suggesting that, all other things being equal, the objective should be to
locate windfarms outof-sight;

+ The effects of this are illustrated by reference to areas such as the Southern Uplands, the plateau
moorlands between Ayrshire and the Clyde Valley and the Renfrewshire Hills. Although
comprising extensive areas of upland, each of these examples could be broken down into more
detailed local landscape character types, each with their own landscape sensitivity and value.
This more local level of assessment is necessary where comparison or evaluation of individual
sites is required. This means that while the results of the present study are useful in
comparing different parts of the study area, they should not be used to consider single
windfarms in isolation. More local landscape capacity studies, together with landscape
and visual assessment are required for this;

+  The study considers only the landscape and visual factors associated with windfarm development.
It does not take account of other factors such as recreation, habitats and species, cultural

heritage, grid connections or land ownership. It is designed as an input to policy making;

+  Within the study area the project included an analysis of landscape character and value, based
on a combination of desk review, field survey and stakeholder analysis. Recognising that
visibility extends across the study area boundary, the project included a 'buffer area” around the
study area. Within this buffer area a less defailed analysis was carried out, focusing on issues
of intervisibility. As a result, this work should not be used to inform the location or
assessment of windfarm developments in the buffer area. In areas such as Dumfries and
Galloway and Argyll and Bute, more detailed assessments or policy statements provide a more
comprehensive framework;
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The study uses extensive digital modelling to assess intervisibility. The technique models 'bare
ground topography’ omitting trees, buildings or other structures. It can therefore overemphasise

intervisibility. Digital contour information has varying levels of accuracy at the very local level;

All the modelling was based on a standard simulation of 4 wind turbines af each sample
location. While these allow issues of infervisibility to be explored, they do not fully represent the
landscape and visual implication of a full scale windfarm;

The methodology did not include an assessment of the sensitivity or value of seascapes. This

means that the frue impact of development in some coastal locations has been underestimated;

The study area comprises one of the most populated parts of Scotland. The study therefore
included an analysis of the number of people living within the O-5km band of the zone of visual
influence, providing a crude proxy for visual impact. The results require careful interprefation

since it should not be assumed that visibility is automatically a negative attribute;

The study has included comparison of six ‘illustrative’ development scenarios. It should be
emphasised that these do not represent realistic patterns of development but are intended to
gauge the likely scale of impact associated with current renewable energy targets and the
relative merits of policies of concentration or dispersal. Given the qualifications set out in the first
bullet point, above, it is important to recognise that the sample points carried forward fo the
scenario work do not necessarily equate fo the best sites in terms of their landscape or visual

impact;

It has been necessary to develop a highly quantified approach in order to deal with the large
number of character areas and windfarm sample locations. Although the analysis is largely
based on a qualitative assessment of landscape character and value, the numeric approach
does imply a high level of accuracy and certainty. It is important that the results should be
used to provide a broad comparison of different parts of the study area, rather than an

absolute measurement of particular locations suitability for windfarm development.

Method and approach

0-8  The method and approach for the study comprised the following elements:

Definition of core study area (for detailed study and field survey) and a surrounding 30km buffer
area (where the assessment focused on the potential landscape effects associated with

windfarms located within the core study area, but visible from surrounding areas);

Baseline study fo explore the sensitivity and value of the existing landscape, construct digital

ground and population models;

Modelling work to explore calculate the zones of visual influence (ZVIs) associated with 115 sample
locations throughout the core study area, and to calculate the impact of these ZVls in terms of

landscape sensitivity, value and resident population;

Scenario work to explore the cumulative implications of meefing the 2020 renewables target
through on-shore wind energy development alone, and to explore the effects of different
locational strategies (including dispersal or concentration of development);
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+  Perception studies to explore public opinions on windfarms and the Scotffish landscape and to
explore whether views vary with familiarity with windfarm developments.

Conclusions.

Baseline - landscape sensitivity: findings

The first part of the study considered the sensitivity of the landscape to windfarm development. This
was based on a combined analysis of the extent fo which each landscape character type or area
would be affected by windfarm development and the relative value or importance of the area in
question. This is based solely on the characteristics of the landscape in question and how these
could be affected by characteristics of a typical windfarm. This takes no account of the relative
intervisibility of different locations and represents an input to the more defailed modelling of zones
of visual influence, described below.

The analysis suggested that the character of the following landscapes are judged to be of highest
sensitivity to windfarm development:

+  The northermn part of Arran;
+  Parts of the southern uplands;

+  Smaller areas on the fringes of Paisley and the Glasgow conurbation.

The analysis suggested that the following landscapes are judged to be of high sensitivity to windfarm
development:

o Parts of the Renfrewshire Hills;
+  The Ayrshire coast and adjoining hill ranges south of the Heads of Ayr;

+ Parts of the plateau moorlands and Southern Uplands foothills to the south of Galston and
between Lanark and Biggar;

Areas with medium combined scores included:

«  Much of the Ayrshire lowlands;

+  The southern part of Arran;

+ The plateau farmlands along the Clyde Valley;

+  The Southern Uplands in South Lanarkshire.

Areas with lower combined scores included:
+ The floodplain of the Rivers Black and White Cart in Renfrewshire;

+ The much of the plateau moorland areas between Lanarkshire and Ayrshire and Lanarkshire
and Falkirk and the Lothians;

+  Parts of the Southern Uplands in South Ayrshire.
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Modelling potential impacts

0-14  The next part of the study modelled the effects of placing four wind turbines in 115 sample locations
within 15 broad geographic zones across the study area. Zones of visual influence were calculated
and overlaid on maps of sensitivity (described above] and population data taken from the
2001 Census. The two measures were combined to provide a single index of landscape and visual
impact. The following groph shows the minimum, mean and maximum results for the broad
geographic areas. The higher the column, the greater the potential impact.

COMBINED SCORES

:
&
»
E
15
g
#

@ min

H rean

Omax

0-15  The analysis demonstrated that the following areas have lower sensitivity in ferms of landscape character
impacts and visual impacts on the resident population within Skm of a windfarm sample location:
+ The plafeau moorlands between Ayrshire and South Lanarkshire around Whitelees;

+ The Clyde Valley around Abington;

+  The Renfrewshire Hills (though with some locally important variations);

+  Southern Uplands in South Ayrshire (though with some variations);

+ The plateau moorland area above Airdrie.
O-16  The analysis indicated that existing windfarms (particularly Windy Standard) perform relatively well.
O-17  Areas with generally higher combined sensitivity include:

+  The Ayrshire coast between Girvan and the Heads of Ayr;

+ The hills along the Clyde Valley between Lanark, Biggar and Abington;
+  The Ayrshire lowlands;

+ Parts of the plateau moorlands to the south of Strathaven;

+  The southern uplands between New Cumnock and Douglas.
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Scenarios

A limited number of illustrative scenarios were analysed in order to explore the cumulative impacts
of the level of development that might be required to meet the Scottish Executive's ‘target’ for 2020.
The scenarios explored three different models of dispersed development (based on a larger number
of small windfarms) and three different models of concentrated development.

Three models of dispersed development drew on the results of the analysis sample location
ZVI analysis. Given the qualifications concerning the coarse nature of the regional landscape
character information upon which this analysis was based (and the consequent need for more local
assessment where consideration of individual sites is required), these models are necessarily
illustrative in nature. The models were as follows:

+ Dispersed model 1: 40 windfarms with 20 turbines each, in locations where the regional scale
analysis indicated a lowerimpact on sensitive landscapes;

+ Dispersed model 2: 40 windfarms with 20 turbines each, in locations selected to minimise the

number of people living within the O-5km band of the zone of visual influence;

+ Dispersed model 3: 40 windfarms with 20 turbines each, based on a combination of the

previous two models.

The three models of concentrated development were each based on three very large (200 turbine)
windfarms plus ten windfarms with 20 turbines each. The three models of concentrated development

explored different combinations of large windfarms in the current areas:
o Whitelees/Fenwick Moor;

e Slamannan Plateau;

»  Southern Uplands around Abingdon and Crawford;

»  Southern Uplands south of the Stinchar Valley;

+  Southern Uplands between Dalmellington and New Cumnock.

The combined ZVI was calculated for six scenarios, allowing the cumulative impacts to be measured
and compared. It was immediately evident that the level of development required to meet the 2020
renewables farget (assuming 100% coming from on-shore wind] would result in very significant
landscape and visual impacts no matter what development scenario is considered. While it would
be possible to minimise visual impacts by selecting more remote areas, away from major setlements,
this would result in high levels of impact on more sensitive landscapes.

The analysis demonstrated that, all other things being equal, the landscape and visual impacts could
be minimised by adopting a policy of concentrating development in a smaller number of areas.
While impacts in such areas are likely to be of some magnitude, such an approach would help
reduce the proportion of the larger study area lying within the combined ZVI and the number of
people living within 5km of a windfarm. The study explored a three scenarios based on different
combinations of larger and smaller windfarms. There are likely to be other combinations that should
be considered before definitive areas of search or preferred areas are identified.

Vi
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Public perception study

A public perception study was carried out by the Small Town and Rural Development Group in
parallel with the assessment, modelling and scenario work described above. The aim was fo gauge
wider views about the Scottish landscape and the potential effects of windfarms upon it. The study

took the form of a questionnaire survey administered on-street in the following locations:
+  New Cumnock (close to two existing windfarms);

. Ayr;

+ largs [close to a number of application sites);

o East Kilbride;

+  Greenock (close to an application site);

e lanark.

A total of 600 interviews were completed. Overall the results indicated that people are comparatively
positive about windfarms. Comparison with the results of a VisitScotland survey of visitors indicated
that residents tend to be less concerned by the landscape and visual impacts of windfarms than
tourists. Comparison of the results from different survey locations indicated that communities near
fo existing windfarms tend fo be more positive about wind energy. Conversely, those with an active
windfarm application nearby and/or a lower level of familiarity tend to be significantly less positive

than average.

The results of this public perception study should be inferpreted with great care. It is likely that few
of the respondents were aware of the number of active windfarm proposals in the area or of the
implications of meefing the renewables targets set for 2010 or 2020. Most will have based their
response on their knowledge of one or two existing windfarms. Experience from other forms of land
use, for example commercial forestry, suggests that popular opinion can change quite rapidly once

a certain threshold of change has been passed.

Conclusions

Landscape sensitivity

There are significant variations in the sensitivity of the landscape to windfarm development
across the study area, taking into account landscape character and landscape value. The areas
with higher sensitivity included areas such as the northern part of Arran, the uplands of Loch Lomond
and the Trossachs and the middle Clyde Valley. Areas with lower sensitivity included parts of the
Southern Uplands and the plateau moorlands between Ayrshire and Glasgow and  between
Clasgow and Falkirk/Lothians.

Vil
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Analysis of windfarm sample location zones of visual influence

These findings are based on infrinsic landscape characteristics and values and do not take into
account issues of intervisibility associated with potential windfarm locations across the study area.
Zones of visual influence were calculated an overlaid on data relating fo landscape sensitivity and
population to generate an index of potential landscape and visual impact. The results of this reflect
the above findings and indicated that the following areas have greater ‘capacity’ for windfarm
development taking into account intervisibility, landscape sensitivity and the local resident
population:

+ The plateau moorlands between Ayrshire and South Lanarkshire around Whitelees;
« The Clyde Valley around Abington:

+ The Renfrewshire Hills (though with some important local variations);

+ Southern Uplands in South Ayrshire (though with some variations);

+ The plateau moorland area above Airdrie.

More detailed capacity studies, based on the assessment of local landscape character areas should

inform locational policies within each of these areas.

Development scenarios

The study drew on these findings to explore the implications of accommodating the level of windfarm
development that would be required to meet the 2020 aspirational target for renewable energy.
A number of scenarios were explored to consider the relative merits of pursuing approaches based
on dispersal (a large number of smaller windfarms) and concentration (o smaller number of larger

windfarms).

The study area is unable to accommodate the level of development modelled without incurring
significant and extensive landscape and visual impacts. Depending on the development scenario
considered, between a third and half of the study area would lie within the zone of visual influence
of at least one windfarm. Between 1.3 and 7.7% of the population of the study area would live
within the O-5km of the zone of visual influence. A key conclusion, therefore, is that the study
area is unable to accommodate the level of modelled development without incurring
significant landscape and visual impacts.

The implications of this conclusion are significant and include:

+ The need to assess the sensitivity of other parts of Scotland to defermine whether landscapes
elsewhere have capacity to accommodate a larger proportion of the windfarm development that
is likely to be required to meet the 2010 and 2020 targets;

+ The need fo explore the potential contribution from off-shore windfarm development over this
timescale and the consequential reduction in the amount of on-shore windfarm development that

would be required;

viii
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+ The need to explore potential confribution of alternative forms of renewable energy such as
biomass, wave-power, small scale wind turbines and small scale hydro as alternatives to large

scale windfarm development;

+ The importance of sefting renewable energy development within the context of an energy
strategy that more actively promotes measures to reduce the demand for electricity through

energy conservation and energy efficiency.

The results demonstrate the potential benefits of a planned approach based on a smaller number of
large windfarms over one based on a larger number of small windfarms. A key conclusion
therefore, is that, irrespective of the level of development ultimately achieved within the
study area, a planned approach, based on the concentration of development into a smaller
number of larger windfarms will help reduce the overall level of landscape and visual
impact. This conclusion implies a degree of urgency. The more schemes that are approved and
constructed ahead of such a strategy being developed, the more difficult it will be to limit the scale

and significance of impacts.
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INTRODUCTION

This report sefs out the results of the landscape capacity study for windfarm development carried out
by Land Use Consultants (LUC) on behalf of Scoftish Natural Heritage (SNH) and its partners, the

joint structure plan committees for Ayrshire and Glasgow and the Clyde Valley.

The study only addresses landscape and visual aspects of windfarm development. It is intended to
inform the process of sfrategic policy making and is unsuitable for use in relafion to individual

windfarm proposals.

Introduction

Much of Scotland is experiencing considerable pressure for windfarm development, reflecting the
national targets and aspirations that have been established for renewable energy development over
the coming decades. These targets and aspirations reflect the UK’'s commitment to stabilise carbon
dioxide emissions in line with the Kyoto Agreement, thereby helping to address concerns about

global climate change.

The Scoffish Executive has set a national target of increasing the proportion of Scofland’s power that
is derived from renewable sources from the current level of 12-18% by 2010. The Executive has
estimated that this would require an additional TOOOMWV of installed capacity. Whilst some of this
will come from hydro schemes, biomass and wave energy schemes, it is likely that the bulk of this
will come from windfarm schemes. Wind technology is currently most advanced and most

commercially viable.

Looking further ahead, the Executive has suggested that the proportion of Scotland's power derived
from renewable sources could rise to 40%, representing an increase of more than 4.5GW over
current levels of generation. There is of course potential for a larger share of this power fo come
from other renewable technologies, including off-shore windfarms. However, this may be counter-
balanced by renewable energy developments designed to serve other parts of the UK where the

potfential resource is more limited.

It is evident that there is already considerable interest in windfarm development in Scofland,
including the study area. Planning authorities within the study area currently lack the strategic
framework that is necessary to ensure that windfarm developments are steered towards the least
damaging locations. Those policies that do exist were formulated with a different magnitude of
development in mind and are consequently dated. The Glasgow and the Clyde Valley Joint Structure
Plan Committee is undertaking an Alteration to the Structure Plan in 2004 which will more fully
address the issue of renewable energy. Similarly, the Ayrshire Joint Structure Plan Committee is
considering a replacement to the approved Structure Plan during 2003-05. It is hoped that the

results of the current study will inform this process.

The study is also designed to inform SNH's input to the development plan process and to provide
information on the strategic landscape issues associated with windfarms to guide policy making by

councils in Ayrshire, Lanarkshire, Renfrewshire, East Renfrewshire and Inverclyde.
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Aims and objectives

The study aims to provide detailed baseline data and strategic information at the regional scale
concerning the capacity of the landscape to accommodate windfarm development. It provides
information on the relative ‘sensitivity’ of different parts of the study area landscape, considers the
landscape and visual impacts of windfarm developments in different locations across the study area
and, finally, models and analyses the implications of different development scenarios.

Health warnings

The ambitious aims and objectives of the study mean that is been necessary to work at a relatively
coarse scale and to make a number of assumptions which mean that, although suited to strategic
policy making, the findings should not be used to consider single windfarms in isolation. Such proposals
require full landscape and visual assessments as part of an infegrated environmental impact assessment
and design process. They are also likely to benefit from a more locally based site selection process.

It is of particular importance to recognise that the study considers only the landscape and visual
factors associated with windfarm development. It does not take account of other key ‘layers’ in the
policy making process such as recreation, habitats and species, cultural heritage, grid connections
or land ownership. As such the results will contribute to a wider debate about windfarm development

and should not be considered to provide the answer to such a discussion.

Within the study area the project included an analysis of landscape character and value, based on
a combination of desk review, field survey and stokeholder analysis. Recognising that visibility
extends across the study area boundary, the project included a ‘buffer area’ around the study area.
Within this buffer area a less detailed analysis was carried out, focusing on issues of intervisibility.
As a result, this work should not be used to inform the location or assessment of windfarm
developments in the buffer area. In areas such as Dumfries and Galloway and Argyll and Bute,
more defailed assessments or policy sfafements provide a more comprehensive framework.
Appendix 6 comprises a sensitivity map prepared by Dumfries and Galloway Council.

The study is based on the regional scale landscape character types identified in SNH'’s series of
Llandscape Character Assessments. Inevitably, some character area boundaries, whilst appearing
as sharply delineated lines on a map, represent areas of fransition in reality. Similarly, although
SNH has aimed to consolidate all the regional assessments into a single database, there can be
apparently arbitrary changes at the boundary between two study areas. This may somefimes
represent the more gradual change in character or quality over a larger area. It was beyond the
scope of the present study fo provide a detailed re-assessment of the study area. This supports the
view, expressed above, that the work should be applied at a strategic scale and that more local use

could produce problematic results.

It should also be noted that these character areas can cover extensive areas, particularly in upland
landscapes. Examples include the plateau moorlands between the Clyde Valley and Ayrshire, the
Southemn Uplands and the rugged upland hills that comprise much of the Renfrewshire Hills. Each of
these regional character areas can, of course, be further subdivided info a further tier of landscape
character areas, reflecting more local influences in character or variations in landscape quality.
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While it would not have been practical nor desirable to step down to this more detfailed level
of assessment for this regional study, it does have implications for the way in which the results are
interpreted. Each regional character area has been assigned a ‘sensitivity score’ based on a
combination of the extent to which its landscape might be affected by windfarm development and
an assessment of ifs value and importance. Since potential windfarm sample locations are assessed
in ferms both of the effects on landscapes of different sensitivities and the size and exfent of their
zones of visual influence, this means that the difference between two sample locations in the same
regional character area is likely to reflect differences in their visibility rather than differing impacts on
landscape character. In this narrow context, this can place too much weight on visibility, suggesting

that, all other things being equal, the objective should be to locate windfarms outofsight.

The effects of this are illustrated by reference to areas such as the Southern Uplands, the plateau
moorlands between Ayrshire and the Clyde Valley and the Renfrewshire Hills. Although comprising
extensive areas of upland, each of these examples could be broken down into more detailed local
landscape character types, each with their own landscape sensitivity and value. This more local
level of assessment is necessary where comparison or evaluation of individual sites is required.
This means that while the results of the present study are useful in comparing different
parts of the study area, they should not be used to consider single windfarms in isolation.
More local landscape capacity studies, together with landscape and visual assessment are
required for this.

The methodology made extensive use of digital modelling to calculate the area over which a
windfarm would be visible. This analysis was based on contour information and assumptions about
the size of the turbines involved. It does not, therefore, take account of the screening effect of
woodland or buildings and may overrepresent visibility in some situations. While the resulting
pafterns are reasonably accurate at a strategic they may not fully represent important local

variations.

Modelling work was based on a standard simulation of four 100m high wind turbines at each
sample locations. This was infended to explore different degrees and patterns of infervisibility and does
not aim fo provide an accurate representation of a windfarm in a given location. The latter would
depend on the nature of the windfarm in question and detailed issues about location and scheme
design. It was not possible to consider the likely design and layout even for one type of windfarm

for 115 sites across the study area. Individual ZVIs are therefore indicative rather than definitive.

Given the number of sample locations and the need to assess the implications for a large number
of landscape character areas, it has been necessary to devise and apply an apparently highly
quantified approach. This can suggest a deceptively high level of accuracy and certainty. It should,
however, be recognised that the numerical component of the work provides a bridge between
the qualitative assessment of landscape character and quality, and broader conclusions about
the suitability or otherwise of different parts of the study area. Consequently, while the numerical
results provide a means of idenfifying the principal areas of difference, significant weight should not
be attached fo relatively minor differences in ‘scores’. Where this occurs, it may be necessary fo

undertake a further more detailed round of assessment to identify more locally specific differences.
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The study focuses on the potential implications of windfarm development on the landscape of the
study area. It does not include an assessment — or valuation — of the implications of such
developments on seascape or offshore receptors. This may have the effect of apparently reducing

the sensitivity of coastal sites where a significant part of the ZVI is accounted for by the open sea.

The study area comprises one of the more populated parts of Scotland. As a result, the methodology
was extended fo include a measure of visual impact. This was achieved by calculating the number
of people living within the 5km ZVI of each windfarm sample location. It should be recognised that
this does not take account of the non-resident population (eg workers, travellers efc) and should
be regarded as a proxy for visual impact. It should not, of course, be assumed that visibility is
automatically a negative attribute. The visual prominence of landmarks such as former ship yard
cranes or coastal castles suggest that visibility can also be a positive atfribute. The study has not
weighted landscape or visual impacts.

The study has included comparison of six ‘illustrative’ development scenarios. It should be
emphasised that these do not represent realistic patterns of development but are infended to gauge
the likely scale of impact associated with current renewable energy targets and the relative merits of
policies of concentration or dispersal. Given the qualifications set out in paragraphs 1.11-1.14,
above, it is imporfant fo recognise that the sample points carried forward to the scenario work do
not necessarily equate to the best sites in terms of their detailed landscape or visual impact. The sites
carried forward fo the scenario work are designed to provide a broad indication of the relative
merits of different parts of the study area and have enabled the project to explore the relative merits
of different policy approaches.
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METHOD AND APPROACH - OVERVIEW

Figure 2.1, overleaf provides a summary of the method and approach that were devised and
applied during the course of the study. Inevitably the methodology was refined and amplified during
the progress of the work, responding to issues that arose and concerns raised by the steering group
and council representatives.

A fuller description of the methodology is provided throughout the remaining sectfions of the report.

The bulk of the study can be divided into six principal sections, described below.

Study area

The first task was to define the extent of the study area. While the study was focused on a ‘core’
study area (comprising North, South and East Ayrshire, Inverclyde, Renfrewshire, East Renfrewshire
and North and South Lanarkshire), it was recognised that development within the study area could
have landscape and visual impacts in surrounding areas. It was therefore necessary to define a
‘buffer’ zone around the core study area where we would examine the landscape and visual
implications of windfarms located within the core area.

The landscape character, sensitivity and value of the core area was considered in much greater
depth than in the buffer area. The present study is not infended to be used to guide windfarm site
selection or policy development in the buffer area. In a number of cases, particularly Dumfries and
Calloway and Argyll and Bute, more detailed policy has been developed and should provide the
principal point of reference.

Baseline

The baseline section of the study concentrated on building an accurate picture of the landscape
(character, sensitivity and value) of the core and buffer areas and assembling data with which the
effect of windfarm development could be considered. Key components were as follows:

+  Desk review supplemented with limited field survey (core area only] to identify the sensitivity
of the landscape character to windfarm development and to assign a measure of value to

landscapes within the study area;

+ A stakeholder seminar to review and refine these findings and to guide the way in which they
would be used during subsequent phases of the work;

«  Construction of a digital terrain model of the study area which could be used to calculate the
intervisibility associated with potential windfarms in different locations within the study area;

+  Construction of a population model (based on the 2001 census) which could be used to as a
proxy fo measure the visual impacts of windfarm development on the resident population;

+ Identification of those parts of the study area with mean annual windspeeds sufficient to allow

commercial windfarm development.
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Equipped with this information, the study was able to move on to consider and compare the effects

of windfarm development in different parts of the study area.

Windfarm modelling and assessment

The modelling and assessment part of the study concentrated on identifying, modelling and

analysing windfarm sample locations throughout the study area. Key components were as follows:

+ Idenfification of potential windfarm sample locations on the basis of windspeeds, topography
and knowledge about existing trends and patterns in planning applications and enquiries

(Fig 6.1);

+ The generation of a ZVI for each of these sample locations, based on four 100m turbines.
ZVls were calibrated according to distance into 0-5, 5-10, 10-20 and 20-30km bands
(Figs. 6.2-6.7;

« ZVIs were then individually overlaid on the landscape sensitivity data and population data,
allowing the potential extent and effects of the ZVI to be calculated within each of the distance
bands described above (Table A4.1, Appendix 4);

»  Comparison of ZVI scores in terms of their landscape, visual (population) and combined impact,
to identify the sample locations and areas with the lower levels of impact (Figs. 6.8, 6.9 and

6.10).

This part of the work provided clear findings on the likely scale of impact associated with development
in different parts of the study area. It also provides the starting point for the development and analysis

of different development scenarios.

Scenarios

In the third part of the study, the individual sample location findings were applied to different
development scenarios as a means of exploring the implications of different levels and patterns of

windfarm development. Key components were as follows:

+ Identification of appropriote development scenarios, based on potential levels of renewable
energy development, the need fo consider landscape, population and combined impacts, and

the potential to adopt dispersed or concentrated development patterns;

+ The mapping of scenarios based on the sample location scores and, in the case of the
concentrated development pattern scenarios, information on areas physically able to accommodate

major developments;

+ Anadlysis of these scenarios in terms of their cumulative landscape impact, visual (population)
impact, and combined impact, and the effect on the viewpoints and transport corridors
identified during the first stage of the project. This latter element represents a qualitative

description, designed fo allow comparison of different policy options.
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Perception studies

A series of six public perception studies were carried out by the Small Town and Rural Development
Group in parallel with the project elements described above. Street based questionnaire
surveys were carried out in New Cumnock, Ayr, largs, East Kilbride, Greenock and Lanark. The
selection of survey locations was designed to include one location close to existing windfarms
(New Cumnock) and one location close to a current windfarm application (Greenock).

Approximately 200 questionnaires were completed in each location.

The perception survey covered a number of issues:
+  Which landscapes people like and dislike;
+ Where people would locate a windfarm;

+ levels of agreement or disagreement with a series of statements about windfarms and the

Scottish landscape.

The study was designed to explore the level of convergence between professional judgements and
views of the broader public. It was recognised that public perceptions are not static, however, and

that future views may change as the number of windfarms in the area increases.

Given the limited nature of the perception studies and, in particular, uncertainties about how aftitudes
might change in response fo the potential scale of development explored by this report, the results
have been kept separate from other parts of the work. Where relevant, results are presented in text

boxes alongside the study findings.

Conclusions

The final section of the work drew conclusions from the preceding analysis.
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Figure 2.1 Method and approach - overview diagram
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DEFINE STUDY AREA

Introduction

Although focused on North, East and South Ayrshire, Inverclyde, Renfrewshire, East Renfrewshire
and North and South lanarkshire, it was recognised that the study should take account of the
potfential intervisibility across the boundary of the study area. It was recognised that the effects
of infervisibility across council boundaries could work in two directions. Windfarm developments
within the study area could potentially be visible from areas beyond the boundary. Conversely,
developments beyond the boundary could be visible from within. Given the resources available for
this study, it was agreed to focus on the effects of windfarms located in the council areas listed
above, but to take into account the wider landscape and visual effects. The following paragraphs

describe the definition of core and buffer areas.

Method and approach

The study distinguished between a core area comprising those council areas included in the project
and a buffer area comprising those parts of surrounding areas that could, in theory at least, lie
within the Zone of Visual Influence (ZVI) associated with windfarm within the core area. The buffer
area was thus defined as comprising a 30km band around the core area, reflecting a notional
upper limit fo visibility associated with a potential windfarm on the boundary of the core area.

These areas are described below.

Core area

We have defined the core area as comprising:

+  Ayrshire (North, South and East) — covered by the Ayrshire Landscape Character Assessment;
+ Inverclyde, Renfrewshire, East Renfrewshire, South Lanarkshire and North Lanarkshire — covered

by the Glasgow and the Clyde Valley landscape Character Assessment.

Buffer area

We have also defined a ‘buffer’ area 30km wide, surrounding the core area. This fakes in the

following areas:

+  Part of Argyll and Bute — covered by the Argyll and the Firth of Clyde landscape Character

Assessment;

+  Part of Dumfries and Galloway — covered by the Dumfries and Galloway Landscape Character

Assessment:

+  Parts of the Central Belt — covered by the Central, Lothians, Stirling to Grangemouth and Borders

Llandscape Character Assessments;
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+  Glasgow, East and West Dunbartonshire — covered by the Glasgow and the Clyde Valley

Llandscape Character Assessment.

3.5  Figure 3.1 shows the core area and the buffer area.
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BASELINE ASSESSMENT - CORE AREA

This part of the report describes the baseline assessment that was carried out for the core area.
This was based on a combination of desk review, site survey and consultation. It included an
analysis of landscape character sensitivity, landscape value and the construction of digital models

relating to landform, population distribution and the mean wind resource.

A less detailed assessment, based on desk review alone, was undertaken for the Buffer Area.

The results of this are described separately in Chapter 5.

Review LCAs - landscape character

Method and approach

Having defined the core and buffer study areas, the next task was to review the existing landscape

Character Assessments (LCAs| prepared and published by Scottish Natural Heritage.

The LCAs were prepared over a number of years and were designed tfo inform a wide range of
landscape management and planning issues, rather than being focused specifically on wind energy
developments. Consequently, a series of criteria was developed to highlight those characteristics

and qualities of the landscape that were judged to be most sensitive to windfarm development.

Each landscape character area within the core area was considered in terms of the following criferia:

e Scale and enclosure;

+  Patterns, complexity and consistency: landform;

+  Patterns, complexity and consistency: landcover;

o Llandform;

o Setflement;

+  Skyline;

o Coastline:

«  Modern elements;

e Industrial elements:

*  Movement/Remoteness:

+  Quality and rarity;

»  Key views, vistas, landmark features;

»  Who experiences the landscape?

«  Summary of key forces for change (focus on wind energy;
«  Summary of guidelines and planning management recommendations (focus on wind energy;

«  Are there current or likely windfarm schemes within this landscape character type?
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The criteria were also used to identify where it might be necessary to break landscape types down
into more detailed areas, or where fieldwork should aim to clarify areas of uncertainty. As a general
rule, we took landscape character areas as defined in the SNH LCAs and the national database.
In o number of instances this resulted in apparently similar landscape types being broken info
separate areas where they crossed LCA boundaries. Rather than undertaking a rationalisation
exercise as part of the present study, it was resolved to work with existing boundaries. This had
the benefit of allowing areas with similar character to have different landscape value, reflecting, for

example, differences in landscape quality.

Landscape sensitivity: ‘scores’

The review of the landscape character types within the core area allowed the sensitivity of each
landscape character type to be considered against the criteria listed in 4.5 above. Each landscape

character type has been placed in one of three categories:
+ higher sensitivity (score 3);
+ moderate sensitivity (score 2);

+ lower sensitivity (score 1).

Landscape sensitivity: findings

The results of the sensitivity mapping are set out in Table A1-1 in Appendix 1 and illustrated
on Figure 4.1. In essence, this analysis asks the question 'how much would the character of
the landscape change as a consequence of windfarm development?’ It does not consider the

significance of such change.

The analysis suggested that the following types of landscape could experience the greatest change
in character as a result of windfarm development (though it should be noted that the significance of
such change is influenced to a large degree by issues of landscape value, considered below):

e the northern half and coastal areas of Arran:

+ the Cumbraes and the southern part of the Renfrewshire Hills;

+ the coast and coastal hills to the south of the Heads of Ayr;

+ parts of the Southern Uplands;

+ parts of the Southern Uplands Foothills south of the A7 1 corridor;

+ smaller areas on the fringes of Paisley and the Glasgow conurbation.

Areas where the character of the landscape was judged to be least sensitive to windfarm
development (again, subject to the analysis of landscape value, set out below) included:

+ the low-lying floodplain of the Rivers Black and White Cart in Renfrewshire and many of the
areas of fragmented farmland in North Lanarkshire;
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+ large parts of the plateau moorlands between Ayrshire and Glasgow, particularly where they
have been modified by forestry;

+ those parts of the Southern Uplands that have been significantly modified by forestry;

+ parts of the plateau moorlands between North Lanarkshire and Falkirk and the Lothians (the

Slamannan Plateau and western end of the Pentland Hills).

Other areas were judged to be of medium sensitivity and included:

+ much of the plateau farmland and lower lying areas along the Clyde Valley;
+ much of the agricultural land within the Ayrshire lowlands;
+ remaining parts of the Southern Uplands;

+ the northern part of the Renfrewshire Hills and the neighbouring areas of rugged farmland and
the Gargunnock Valley.

Landscape value: criteria

It was recognised that, up fo this point, the analysis had simply considered the extent to which the
character of the landscape type in question would be affected or changed as a consequence of

windfarm development. It does not draw conclusions about the relative desirability of such a change.

For example, the sensitivity assessment might conclude that a semitemote moorland plateau
landscape is of higher sensitivity to windfarm development since vertical elements and movement
would contrast strongly with the simple, monochromatic, horizontal character of the moors. On the
other hand, a more complex coastal landscape might be less sensitive to a similar development

given a variety of verfical elements and the greater degree of movement in the landscape.

It was recognised that there was a need to balance ‘sensitivity to windfarm development’ with a
measure of the value of the landscape in question. This is an analysis that had not been previously
included in SNH's programme of landscape character assessment. It was, therefore, important fo

develop a clear and defensible approach fo this part of the analysis.

Method and approach

Published landscape character assessments do not include consideration of landscape value. The
study team therefore developed a series of criteria designed to measure the landscape value of each
of the landscape character types within the study area. These were based on measures that had

been developed and applied in other situations including:

«  LUC'’s previous work assessing the national importance of Areas of Outstanding Natural Beauty
in England on behalf of the Countryside Agency (and its forerunner the Countryside Commission).

See for example The Suffolk Coast and Heaths Landscape report;

+ assessments of the national importance of National Scenic Areas as part of the preparation
of pilot management plans (see for example the East Stewartry Coast National Scenic Area
Management Strategy).
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These approaches typically focus on a range of factors designed to identify the way a given
landscape is perceived, used and valued. It is of course a proxy for more detfailed appraisal based

on public perception work.

The criteria developed and used for this study were as follows:

+  Rarity — is the landscape rare or unusual at national (3), regional (2) (defined as the study areal

or local (1) levelse

+ Remoteness and wild land qualities — is the area judged to be remote in natfional (3),

regional (2] or local (1) terms?@

+ Designated scenic quality — is the scenic value of the area of national [eg NSA or NP) (3],

regional (eg AGLV) (2] or local (1) importance?

+  Cultural associations — does the area have nationally (3), regionally (2) or locally {1) important

cultural heritage or cultural associations@

+ Amenity and recreation — is the landscape of specific importance for recreation and amenity

at national (3), regional (2] or local (1) levels?

+  Quality and intactness — is the landscape of high (3), medium (2) or low (1) quality/

infactness?

+ Contribution to urban landscape — does the landscape make a high (3), medium (2] or
low (1) contribution to the sefting of urban areas?

The overall ‘value’ was calculated by averaging the above scores and rounding up or down to the

nearest whole number. There was no weighting of these different factors.

Landscape value: results

The results of this analysis are shown in Table A1-2 in Appendix 1 and illustrated in Figure 4.2.
This analysis asks the question "how important or valued is the landscape?’ It does not consider the
degree of change resulting from windfarm development (or indeed any other form of development

or change).

The analysis suggested that, considered in a national context, the following landscapes are likely to

be most highly valued:
+  The northemn part of Arran;
+  Some of the coasfal landscapes along the Ayrshire coast, including the area around Culzean;

+ The Stinchar Valley and some of the granitic landscapes of the Southern Uplands in South
Ayrshire;

+ The Clyde Valley and tributary valleys between Lanark and Hamilton;

+  Smaller areas on the fringes of Paisley and Glasgow conurbation.
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Areas where the value of the landscape was judged to be of lowest value included:
+  The southern part of Arran, comprising areas of forested and open moorland;
+ large parts of the plateau moorlands between Glasgow and Ayrshire;

+ Extensive areas of the Southern Uplands and their foothills, particularly where there was

extensive forestry;
+ The plafeau farmlands within Lanarkshire;

+ The floodplain of the Rivers Black and White Carts in Renfrewshire.

Other areas were judged to be of medium value and included:
e The Renfrewshire Hills;

+  The Ayrshire lowlands;

+  Much of the Southern Uplands in South Lanarkshire;

+ The plateau moorlands between the Clyde Valley and Falkirk and the Lothians.

The public perception study indicated that of the different landscape types presented to them, people
valved:

+ upland landscapes (as represented by a photo of the mountains on the northern part of Arran);
+ coastal landscapes (as represented by a photo of the wesfern coast of Arran;

+ plateau moorland landscapes (as represented by a photo of a plateau area in the Southern

Uplands in South Ayrshire).

The perception study indicated that the least valued landscapes were:

+ urban fringe landscape (as represented by a photomontage of urban development with a hill

range as a backdrop);
+ seascapes (as represented by a view out to Ailsa Craig);

+  plateau moorland landscapes (as represented by a photo of a plateau area in the South Uplands
in South Ayrshire).

This suggests a lack of consensus about the most and least valued landscapes.

Combined score

It was recognised that it was necessary to combine the measures of landscape sensitivity and value
in order to determine those areas where, in landscape terms, windfarm development would have

the most significant impact.
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Method and approach

4.27  We have the two classifications fo provide a combined measure of sensitivity and value:

4.28

4.29

4.30

4.3

4.32

4.33

Higher sensitivity

Moderate sensitivity

Lower sensitivity

Higher value 6 4
Moderate value 5 4 3
Lower value 4 2

This increases the number of potential categories from 3-5 but provides a clearer indication of those
areas better or less able to accommodate windfarm development.

It should be noted that this approach was based on a simple addition of the two scores previously
described. There was no weighting to reflect, perhaps, the policy importance of highly valued landscapes.
In part this reflected a concern that the assessment of landscape value was a relatively novel
addition to the methodology. This may be an area where future research could focus in more defail.

Combined analysis: results

The results of this combined analysis are shown in Table A1-3 in Appendix 1 and illustrated in
Figure 4.3.

The analysis suggests that the following landscapes are judged to be of highest sensitivity to
windfarm development (category 6):

+  The northermn part of Arran;
+ Parts of the southern uplands;

+  Smaller areas on the fringes of Paisley and the Glasgow conurbation.

The analysis suggests that the following landscapes are judged to be of high sensitivity to windfarm
development (falling info category 5):

e The Renfrewshire Hills:
+  The Ayrshire coast and adjoining hill ranges south of the Heads of Ayr;

+ Parts of the plateau moorlands and Southern Uplands foothills to the south of Galston and
between Lanark and Biggor.

Areas with medium combined scores [category 4] included:
«  Much of the Ayrshire lowlands;

+  The southern part of Arran;

+ The plateau farmlands along the Clyde Valley;

+  The Southern Uplands in South Lanarkshire.
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Areas with lower combined scores (categories 3 and 2) included:
+  The floodplain of the Rivers Black and White Cart in Renfrewshire;

+  Much of the plateau moorland areas between Lanarkshire and Ayrshire and Lanarkshire

and Falkirk and the Lothians;

+  Parts of the Southern Uplands in South Ayrshire.

The public perception study indicated that people considered that the following landscapes were
most suited to windfarm development:

+ plateau moorland landscapes (as represented by a photo of a plateau area in the Southern

Uplands in South Ayrshire);
+ upland landscapes (as represented by a photo of the mountains on the northern part of Arran);

+ urban fringe landscape (as represented by a photomontage of urban development with a hill
range as a backdrop).

Site survey and refinement

Up to this point, the work had been based on desk study. Field survey was carried out to corroborate
and clarify the conclusions of the desk study. SNH and Council Staff were invited to join the field
visits, with the aims of informing the assessment process and raising awareness of the project and

the way in which it was being conducted.
The field survey briefing paper and survey sheet are reproduced in Appendix 1.

The field survey work was followed by refinement of the landscape sensitivity and valuation analysis
described above (changes resulting from this process are reflected in the descriptions above).

Stakeholder seminar

Method and approach

The preliminary findings of the baseline element of the study were presented fo representatives of
Councils within the study area at a seminar in May 2003. This highlighted concerns about the
characterisation and valuation of urban fringe landscapes, and landscapes which form a prominent
feature of larger urban areas. The method and approach were refined to include o measure of
'visual impact’, based on population distribution within the study area, this is described below.

The seminar also provided an opportunity for Council representatives to comment on the potential
viewpoints (see below|, potential windfarm sample locations (below), and assessment scenarios

(see below).
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Stakeholder seminar: findings

The seminar highlighted the need fo recognise the value of ‘urban fringe’ landscapes in providing
the setting for urban areas. It was noted that in terms of people’s everyday lives, these areas can be
as important as some of the more widely recognised areas of countryside. It would therefore be
problematic if the methodology steered windfarm development to these locations due to their

'damaged’ or 'fragmented’ landscape character.

Similarly, the importance of more sfrategic elements of urban areas’ sefting was highlighted —
examples such as the southern escarpment and skyline of the Campsie Fells were highlighted as
examples. It was, however, noted that the study should reflect the landscape (as opposed to specific
amenity or recreational) value of such areas for the urban population.

Reflecting on the above points, the project team noted that the methodology should draw a
distinction between areas’ sensitivity as a location for a windfarm, and the sensitivity of views from
the area in question fo a windfarm located elsewhere. Thus a green corridor separating two urban
areas could be highly sensitive as a location for a windfarm, though the addition of a windfarm
within views from this area (which would also include urban elements such as housing, tower blocks,
industry etc) would probably be of lower significance. While this is a factor for all areas, it is

particularly significant for urban fringe areas.

These issues were addressed within the study in four ways:

+ key greenbelt areas close to urban areas were reviewed, identifying, for example, the sensitive
greenbelt wedges and corridors identified within the Glasgow and the Clyde Valley Structure
Plan. Acknowledging the key role that these play in contributing to the open setting of urban
areas, and maintaining sefflement separation, these areas were excluded as potential locations
for windfarms (see Figure 4.4):

+ the classification of landscape value was refined fo include more explicit reference to the role
of areas in contributing fo the landscape setting of urban areas. This raised the ‘value’ of

prominent areas such as the Campsie Fells;

+ the measurement of the population within sample windfarm ZVls providing a measure of
'landscape impact’ and 'visual impact’ and allowing the identification of areas where both
landscape and visual impacts are lowest, and other areas where some form of compromise
would be required;

+ resfatement of the strategic, coarse nature of the study and the need for more defailed work at

project level and around urban areas in particular.

Identification of potential ‘viewpoints’

There are two reasons for identifying viewpoints:

« firstly, to run combined ‘reverse’ ZVls to help identify those parts of the study area that are
prominent when viewed from key locations;

+ secondly, to provide a more detailed way of judging the impacts of a given windfarm ZVI or
cumulative assessment.
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The viewpoint selection distinguished between the following categories of viewpoint:

s coast;

+ hilltops;

+  historic gardens and designed landscapes (as recorded in the inventory of designed landscapes);

+  key transport corridors (principally road and ferry routes).

The selected viewpoints are shown on Figure 4.5. As noted above, the aim has been to be reasonably
representative. It is recognised that there are many more regional and local viewpoints that could
be included in a more detailed assessment. The project steering group and the constituent councils
commented on the selection, drawing on local knowledge to suggest additional viewpoints as appropriate.

Construction of digital terrain model

In order to generate and analyse the Zones of Visual Influence associated with windfarm somple
locations it was necessary to construct a digital terrain model of the core and buffer study areas.
Arcview GIS software was used fo inferpret Ordnance Survey digital confour dafa to create the

digital model.

It should be noted that the generation of ZVIs was based on bare ground topography. This was a
necessity since it is impossible to model accurately the screening effects of woodland, trees and
buildings, particularly when working at a regional scale. The effect of this bare ground analysis is
to overemphasise the extent to which a given windfarm would be visible from within particular types
of landscape. It should also be noted that the Ordnance Survey digital contour data are interpolated
from 50m points and therefore include a margin of error. Again, therefore, this means that while
findings are likely to be broadly correct at a regional level, more defailed assessment and

corroboration is required at the level of individual sample locations.

Construction of population model

Discussions with the project steering group highlighted the need to consider the potential visual effect
of windfarms on the populafion resident within the study area. This reflected the concern that a
landscape-led approach might examine locations close to urban areas without taking any account
of the visual impact on the resident population.

As noted above, one way of addressing this concern was fo calculate the number of people living
within the O-5km band of each sample windfarm location ZVI. Whilst providing a quantitative
comparison of different sites, this approach was designed to provide an indication of potential
concern, rather than defining an absolute buffer around population centres in the study area. It was
hoped it would allow areas with lower landscape and visual effects to be identified.

The two Structure Plan Joint Committees provided population data from the 2001 Census, presented
at census output area level. This was used to construct a population model for the two Structure Plan
areas, including Glasgow together with East and VWest Dunbartonshire. It should be noted that, with
the exception of these three council areas, the population model does not include the buffer area
described in Chapter 5.
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Mapping of wind resource

Digital dafa for mean annual wind speeds at 40m above ground level was obtained for the study
area. The original method and approach was based on a 7m/s threshold for economic windfarm
development. At the steering group’s request, and reflecting the greater efficiency of the latest wind
turbines, the lower 6m/s threshold was used. Figure 4.6 shows the wind speed data, distinguishing
between:

+ areas with wind speeds of less than 6ém per second;
+ areas with wind speeds of 6—7m per second;

+ areas with wind speeds of greater than 7m per second.

It is clear that, in terms of the available wind resource, most of the study area has potential for
windfarm development.
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BASELINE ASSESSMENT - BUFFER AREA

As noted in Chapter 3 it was recognised that the study should take account of the potential
landscape and visual impact of windfarms located within the study area on areas outwith the study
area boundary. As a result, we defined a 30km buffer area around the ‘core study area’ based on

the accepted upper limit of windfarm infervisibility.

Within this buffer area it was agreed to undertake a much simpler assessment of landscape

sensitivity and value. Three factors should be taken info account:

+ this part of the study was based solely on a review of SNH's existing regional landscape
character assessments. Given the scale and extent of the buffer area and the resources available
for this part of the study, no additional field survey was undertaken to corroborate judgements

based on this review;

« this part of the study did not consider the effects of locating windfarms within the buffer area. It
simply examined the potential sensitivity of areas within the buffer to views of windfarms located
within the core area described in Chapter 4;

+ reflecting this emphasis on views from the buffer to the core study area, and also to maintain
consistency of approach across the buffer area, more detailed capacity studies relating to
windfarm development were not included. For example, we were aware of considerably more
defailed capacity work carried out in Dumfries and Galloway to the south and Argyll and Bute
fo the north west. While inclusion of this information would have created an inconsistency when
compared to areas such as East and West Dunbartonshire, any proposals for windfarms within
these areas should be set within the context of these more defailed studies and the policies
based upon them. Appendix 6 shows a map of landscape sensitivity prepared by Dumfries and
Galloway Council and used by the Council in the development of policies relating to the

location of windfarms within the council area.

Review LCAs - landscape character

Method and approach

Having defined the core and buffer study areas, the next task was to review the existing landscape
Character Assessments (LCAs) prepared and published by Scottish Natural Heritage. Differing levels

of detail were considered within the core and buffer areas, as described below.

A more limited review was underfaken for the buffer area. This reflected the fact that the study did
not consider the implications of locating windfarms within the buffer area and was, therefore,
focusing on the Zones of Visual Influence associated with potential windfarm locations within the

core area.

Criteria used for the ‘core’ study areas were also applied to the buffer area although the analysis
did not consider the need for further subdivision of areas. The ‘skyline’ criteria were, however,
expanded fo further explore the aspect of intervisibility between the surrounding landscapes from

where you can actually view the core study area.
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Added fo this were further questions about the intervisibility between the buffer area landscape and

the core study area:

+  Are there views towards the study area?@

«  What are the characteristics of these views — panorama, framed, glimpsed, efc?

+  How does the study area appear as seen from within the landscape character type in question?

+  How sensitive is the view fo windfarm development?e

Landscape sensitivity: ‘scores’

The review of the buffer area allowed the sensitivity of each landscape character type to be
considered against the criteria described above. Each landscape character type has been placed

in one of three cafegories:
+  higher sensitivity (score 3);
« moderate sensitivity (score 2);

+ lower sensitivity (score 1).

Landscape sensitivity: findings
The results of the buffer area sensitivity mapping are set out in Table A2-1 in Appendix 2 and

illustrated in Figure 5.1.

The analysis suggested that the following types of landscape could experience the greatest change
in character as a result of windfarm development within the core area (though it should be noted
that the significance of such change is influenced to a large degree by issues of landscape value,

considered below):
+  coasfal areas within Argyll and Bute, including parts of Bute itself;

+ upland hill tops and mountains in Argyll and Bute, Loch Lomond and the Trossachs National Park

and in the Campsies, Touch Hills and Ochills;
+ lowland and coastal landscapes in Dumfries and Galloway;
+ the uplond granific landscapes in Dumfries and Galloway;
+ key dales and lowland valleys in Dumfries and Galloway.

Many of these areas are at some distance from the edge of the core area. Distance from, and

intervisibility with, the core area are addressed lafer in the report.

Areas where the character of the landscape was judged to be least sensitive to windfarm
development (again, subject to the analysis of landscape value, set out below) included:

+ the Grangemouth areg;

+  heavily afforested landscapes in Dumfries and Galloway.
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Other areas were judged to be of medium sensitivity and included:

+ higher ground along the Kintyre peninsula and ridgeland north of Bute;

+ the hills south of loch Llomond, including the Kilpatricks and the eastern part of the Campsies;
+ the Forth Valley and much of the lowland area between Stirling the Southern Uplands;

+ the Penflands and large poarts of the Southern Uplands.

Landscape value: criteria

The Buffer area was also subject to an analysis of landscape value, following the approach set out
in Chapter 4 in relation fo the Core Area, though again no corroborating field survey work was

carried out.

Landscape value: results

The results of this analysis are shown in Table A2-2 in Appendix 2 and illustrated in Figure 5.2.
This analysis asks the question "how important or valued is the landscape?’ It does not consider the
degree of change resulting from windfarm development (or indeed any other form of development

or change).

The analysis suggested that, considered in a national context, the following landscapes are likely to
be most highly valued:

+ the upland parts of the Loch lomond and the Trossachs National Park;

+ the Forth coast between Grangemouth and Edinburgh (reflecting the many designed

landscapes);
e the Pentland Hills:
+ the Moorfoot Hills south of Edinburgh;

+ the grantic uplands of Dumfries and Galloway;

the coastal landscapes of Dumfries and Galloway.

Areas where the value of the landscape was judged to be of lowest value included:
+ more heavily forested upland landscapes, for example in Argyll and Bute;

+ areas with a significant urban or industrial influence, for example around Grangemouth and in

parts of the Slamannan plateau;

« more heavily forested parts of the Southern Uplands.
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Other areas were judged to be of medium value and included:

+  Much of Argyll and Bute;

»  Much of the area lying between the Campsies and the Highland Boundary Fault;
« lowland areas in the Lothians;

+  Much of the Southern Uplands in Dumfries and Galloway and the Scottish Borders.

Combined score

As in the case of the Core Area we added the landscape character sensitivity score to the landscape
score fo create a combined score for each character area in the Buffer Area. The results of this
combined analysis are shown in Table A2-3 in Appendix 2 and illustrated in Figure 5.3.

The analysis suggests that the following buffer area landscapes are judged to be more sensitive to

windfarm development within the core area [falling info categories 6 or 5):
+  Significant parts of Loch Llomond and the Trossachs National Park;

+  Cooastal landscapes in Argyll and Bute;

+  The Campsies, parts of the Kilpatricks and the Ochils to the north;

»  Much of the Pentland Hills and part of the Moorfoot Hills;

» A series of valleys in Dumfries and Galloway;

+  Parts of the Southern Uplands in Dumfries and Galloway;

+ lowland and coastal landscapes in Dumfries and Galloway.

Parts of the Buffer Area with medium combined scores [category 4] included:
«  Many of the hill ranges in Argyll and Bute (outwith the National Park);

+  Parts of the Kilpatrick Hills;

+ lowland areas along the Forth and around Stirling and Falkirk;

+  Much of the Southern Uplands in Scottish Borders;

+  Some parts of the Southern Uplands in Dumfries and Galloway, especially where modified by

forestry.

Areas with lower combined scores (categories 3 and 2) included:
+ The area around Grangemouth;

+ The Slamannan plateau;

e Areas to the south of the Pentland Hills:

+  More heavily forested areas of upland in the Scottish Borders and Dumfries and Galloway.
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POTENTIAL LANDSCAPE AND VISUAL IMPACTS

Having established the sensitivity of the landscape, constructed digital terrain and population models
for the two Structure Plan areas and identified those areas with average wind speeds sufficient to
allow commercial development, the next task was to model and compare the effects of windfarm
development in different locations throughout the study area. This was done by:

+ selecting windfarm sample locations within the Core Area;

« using GIS software to calculate the Zone of Visual Influence (ZVI) for four 100m wind turbines
(measured to the tip of the blade) in each location;

+ overlaying each ZVI on the map of landscape sensitivity to assess the likely effects on landscape
character;

+ overlaying each ZVI on the population model to assess the potential visual effects of the sample
location in question;

+ producing a combined measure of landscape and visual effects, thereby allowing sample
locations to be ranked from ‘least potential effect’ to ‘greatest potential effect’.

In this way we were able to ensure that the conclusions drawn for each sample location reflected
both the sensitivity of the surrounding area (either in terms of the landscape or in terms of the resident
population) and the actual extent of the ZVI. Thus a relatively small ZVIin a more sensitive area might
compare with a much more extensive ZVI in an area with less sensitive landscapes.

This section of the report describes each of these key stages, and presents the results of this analysis.

Selection of sample locations

Sample locations were chosen on the following basis:

+ an analysis of hills, ridges and moorlands with sufficient wind resource;

+ an undersfanding of those areas with windfarm proposals or possible proposals;

+  consultation with the project steering group and council officers during field survey, via meetings
or correspondence.

A number of higher sensitivity locations (eg. Goat Fell) were included to benchmark the results.

It should be noted that the chosen points are samples and may not equate in location or extent fo
actual or potential windfarm proposals. Differences in the precise locations of turbines could
produce significant differences in local patterns of impact, but should not result in major differences
in the strategic patterns. As noted in Chapter 1, the use of regional scale landscape character areas
means that analysis of individual sample locations is, in any case, not valid. Given the extent of the
study area with sufficient mean wind speeds and the number of permutations in terms of numbers
and size of wind turbines, it was clearly impossible to be comprehensive in this part of the study.
Again, it should be emphasised that the aim was to identify the principal patterns and differences
across the study area. A total of 115 sample locations were identified and subsequently modelled.
These were then grouped info 15 geographic areas. It is these 15 geographic areas that provide
the basis for the locational conclusions drawn by this study.

The 115 sample locations and the 15 geographic areas are shown in Figure 6.1.
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ZVI generation

ReSoft Windfarm 3.0 computer software was used to generate the theoretical extent of the zone of
visual influence (ZVI) from which a windfarm in a search area would be visible. This programme
calculates areas from which windfarms are (potentially) visible. This is performed on a ‘bare ground’
computer ferrain model, which does not take account of potential screening by buildings or
vegefation. The model uses a 50 x 50m grid which means that the computer calculates the number
of turbines visible from the centre point of each 50 x 50m square. Because it uses a 'bare ground’
model it is considered to over emphasise the extent of visibility of the proposal and therefore

represents a “maximum potential impact” approach

ZVls for a number of sample locations within each search area were modelled using a hypothetical
test windfarm of 4 Vesta66 turbines, with a hub height of ©Om and 66m rotor diameter. The ZVls

were calculated fo blade tip height, ie 93m, and covered an area of radius 30km.

The four fest turbines were positioned in a line or in a group, at between 500m and Tkm apart,
along a ridge, or over a summit. An alternative approach would be fo position the turbines on the
corners of grid squares to give an objective and evenly spaced layout. However, this was
considered not to be representative of how windfarms are laid out, and many grid square corners

fall in valleys that would not provide suitable wind conditions for turbines.

Each ZVI was divided into a series of distance bands as follows:

«  O-5km;

e 5-10km:
e 10-20km:;
«  20-30km.

Figures 6.2-6.7 show a selection of windfarm sample location ZVls, illustrating the considerable

variation in the nature and extent of ZVIs according to the characteristics of the local topography.

ZVI calculations - landscape impact

Using Arcview GIS software, each ZVI was overlain on a map showing the combined measure of
landscape sensitivity and value for each landscape character area in the study area (core and
buffer). This allowed the area of ZVI within each distance band and each sensitivity band to be

calculated. An example of the data generated by this analysis is contained in Appendix 3.

In order to produce a single score for each windfarm sample locations we developed a weighting
system to reflect the importance of sensitivity, and the effect of distance on the results. In essence this
was designed to reflect the fact that we should be very much more concerned about impacts on
more sensitive landscapes close to a potential windfarm location than impacts on less sensitive

landscapes at a greater distance.
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The weighting system used a logarithmic scale to represent the effect of distance. The largest weights
were applied to the O-5km band and the smallest weights applied to the 20-30km band. This
reflects a precautionary interpretation of the approach set out in PAN 45 (Figure 8) which suggests
that the following thresholds may apply:

Up to 2kms likely to be a prominent feature

2-5kms Relatively prominent

5-15kms Only prominent in clear visibility — seen as part of the wider landscape
15-30kms Only seen in very clear visibility — a minor element in the landscape

It was considered that a logarithmic scale would not adequately represent the differences between
the most and least sensitive landscapes, potentially underrepresenting the effects on less sensitive
landscapes. For that reason, a linear scale based on a doubling/halving of weights was developed

fo reflect the effects on different landscape sensitivities.

A number of different weighting systems were tested. It was concluded that whilst there were some
fairly minor differences in the way that different sample locations ‘scored’, the overall pattern

remained largely unchanged.

The following weights were therefore applied:

Sensitivity 2 Sensitivity 3 Sensitivity 4 Sensitivity 5 Sensitivity 6
0-5km 62.5 125 250 500 1000
5-10km 6.25 12.5 25 50 100
10-20km 0.625 1.25 2.5 5 10
20-30km 0.0625 0.125 0.25 0.5 1

By multiplying the area of ZVI within each distance and sensitivity band with the appropriate
‘weighting factor’ and totalling the resulting figures, it was possible to calculate a single figure for

each sample location.

It would be possible to analyse each output table to describe the nature of the impacts in question.
For example, in some cases the biggest impacts might relate to more sensitive landscapes at some
distance from the sample location. In others the impacts might be on less sensitive landscapes closer
fo the sample location, for example. Given the number of sample locations within the present study
it has not been possible to go info this level of defail, however. The conclusions below, therefore,

are based on the total score for each sample location.

The overall results for each sample location are set out in Table A4.1 in Appendix 4. Figure 6.8
illustrates the results showing the minimum, mean and maximum scores for each of the broad
geographic groups described above. Taken together, these measures provide an indication of the
overall ‘performance’ of each geographic area and, importantly, the range of scores within it. In
some cases, for example, while the mean score is comparatively low, there may be one sample
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location with a much higher score. This suggests that landscape impacts within the geographic area
in question are relatively sensitive to changes in location. More even patterns of minimum, mean and
maximum scores indicate greater consistency across the area in question.

Figure 6.8 Landscape scores by sample location and group - histogram
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6.22  The results suggest that, at a regional scale, and based on the effects on landscape character, the

6.23

6.24

6.25

following areas generally perform ‘better’ than average:
+ the plateau moorlands between Ayrshire and Glasgow (Fenwick Moors);

+ the plateau moorlands between North Lanarkshire and Falkirk (Slamannan Plateau);

e the Renfrewshire Hills;
+ the Dalmellington and Abingdon Hills.

There are of course variations within these broad areas, suggesting that local factors should inform
the selection of any search areas or preferred areas.

The following areas generally perform ‘worse’ than average:

+  Goat Fell in the northern part of Arran;

+ The coast to the south of the Heads of Ayr;

+  The Southemn Upland foothills to the north of New Cumnock;

+  The Southern Upland foothills between Lanark and Biggar;
«  The Muirkirk Hills.

Again, these conclusions mask variations in the sample location results for these broad areas.
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ZVI calculations - visual impact

6.26

A similar exercise was undertaken to measure the potential visual impact associated with each
windfarm sample location. As noted earlier, visual impacts were measured by calculating the
resident population within the O-5km band of each sample location ZVI based on the 2001 Census.

This is a relatively crude proxy for visual impact, particularly when it is considered that ‘visibility" itself
is not necessarily a negative attribute.

6.27  Using Arcview GIS software, each ZVI was overlain on the population model. This allowed the

number of people living within 5km of the sample location and lying within the ZVI to be calculated.

With only one distance band, no weighting system was necessary.
6.28  Again, it should be emphasised that this was calculated as an indicator of potential visual effects.
In practice it is likely that the screening effect of woodland, trees and buildings would reduce the
number of people visually connected with each sample location. However, since the approach does
not take account of other people (workers, shoppers, those taking recreation efc), this overestimation
is not considered to be a major concern. It is, however, important that these results are used to
provide an indication rather than an absolute measure of visual impact area of ZVI within each
distance band and each sensitivity band to be calculated.

6.29  The overall results for each sample location are set out in Table A4.2 in Appendix 4 and illustrated

in Figure 6.9.

Figure 6.9 Population scores by sample location and group - histogram
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They suggest that at a regional scale, and based on the potential visual effects, the following areas

generally perform ‘better’ than average:

the Southern Uplands and plateau moorlands (areas I, K, L, O, M and N);

the southern Ayrshire coast (areas | and NJ;

the cenfral part of the Renfrewshire Hills (in area BJ;

« north and southern Arran (area A).

As might be expected, sample locations closer to large seftlements scored particularly badly. The
following areas generally perform ‘worse’ than average:

« the northern part of the Renfrewshire Hills adjacent to sefflements along the Firth of Clyde (in

area BJ;
+ areas around the main seftlements in the Ayrshire Basin (area E);
+ areas closest to the Glasgow conurbation (in areas F and DJ;
+ areas near other setflements including Cumbemnauld and Lanark (in areas D and G).
Again, it should be emphasised that visibility is not necessarily a 'bad" thing. This analysis simply
points fo the locations that would be most prominent in terms of the resident population. Site specific

landscape and visual impact assessment is required to judge the scale and significance of such

visibility, including the effects on views.

Combined scores

Recognising that the two measures described above (landscape and potential visual effects) could
produce quite different pictures of sample locations’ suitability, a combined measure was developed

fo identify those locations that had both relatively low landscape and visual resuls.

To do this, each location’s population and landscape scores were calculated as a percentage of the
potfential maximum (82,516 in the case of population and 1474 in the case of landscape), placing
the two measures on the same scale and thereby allowing them to be combined. The sample sites
were then ranked by the combined scores and checked to ensure that low scores did not conceal

either a high population or landscape score.

The overall results for each sample location are sef out in Table A4.3 in Appendix 4 and illustrated
in Figure 6.10.

The analysis demonstrates that the following areas have lower sensitivity in terms of landscape

character impacts and visual impacts on resident populations:

+ The plateau moorlands between Ayrshire and South Lanarkshire around Whitelees (area F);
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Figure 6.10 Combined scores by sample location and group - histogram
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+ The Clyde Valley around Abington (area M);
+  The Renfrewshire Hills (area B — though with some important local variations);
+  Southern Uplands in South Ayrshire (areas K and O, though with some variations);

+ The plateau moorland area above Airdrie (specifically location 35 in area D).

More detailed capacity studies, based on the assessment of local landscape character areas should
be used to consider variations within each of these broad areas.

The analysis indicated that existing windfarms (particularly Windy Standard) perform relatively well.

Areas with generally higher combined sensitivity include:

+  The Ayrshire coast between Girvan and the Heads of Ayr (area J);

The hills along the Clyde Valley between Lanark, Biggar and Abington (area GJ;

+  The Ayrshire lowlands (area E);

Parts of the plateau moorlands to the south of Strathaven (area |);

The southern uplands between New Cumnock and Douglas (area L).

These results will vary according tfo the relative weight accorded to landscape and visual impacts

(the above analysis has accorded them equal weight).
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SCENARIOS

Section six of this report has set out the results of the analysis for individual windfarm sample
locations, summarised by broad geographic areas. While the broad patterns indicated by the results
are of value in the development of locational policies and, potentially, the identification of preferred
areas or areas of search, they do not take into account the cumulative effects of different

development patterns or scenarios.

This part of the report therefore looks to the future and, taking a generous estimate of the number of
wind turbines that may need to be apportioned to the study area over the next 20 years, explores
the likely landscape and visual implications of different locational strategies. The principal variables

that inform these scenarios are:

+ The existing or consented windfarms in the study area;

+  The number of turbines to be accommodated up to 2020;

+  Whether the locational policy should aim to minimise landscape impact, visual impact or both;

+  Whether the approach is based on a policy of dispersal [a large number of smaller windfarms)

or concentration (a smaller number of large windfarms).

The following sections sef out the rationale for the scenario work and describe the landscape and

visual implications of different patterns of development.

Scale of development

While no specific targets have been set for wind energy development within the study area,
firm targets have been sef for Scofland for 2010, and aspiration targefs proposed for 2020. While
a proportion of these targets will probably be provided by offshore wind energy development
or alternative forms of renewable energy, it is likely there will continue to be significant pressure
for windfarm development within the study area, partficularly when trading of energy cerfificates is

taken account.

The research therefore examined renewables targets to define an appropriate starting point for

the scenario work. The following provided inputs to the analysis:
+  Existing Scottish renewable energy confribution including hydro — 12%;

+ Target for 2010 = 18% (the Scottish Executive suggest this represents an additional 1000MW

of installed capacity);

« Targetf for 2020 - 40% (extrapolating from the Executive’s 2010 figure, this is estimated to be
equivalent to an additional 4666MW over and above the present day figure);

+ An assumed installed capacity of 2.5MW per turbine.
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The research considered different ways of calculating the proportion of renewable energy
development that might be expected to be accommodated within the core study arear:

+ the study area accounts for 7.9% of Scottish total land areq;

+ the study area accounts for 8.5% of the Scoftish wind resource (at least ém/s mean wind
speed);

+ the study area accounts for 26% of the Scottish population (2001);
+ the study area plus Glasgow and East and West Dunbartonshire accounts for 42% of the

Scottish population {2001).

Table 7.1 shows the potential implications in terms of MV installed capacity.

Table 7.1 Estimates of installed capacity required in the study area to meet 2010
and 2020 renewable energy projections
MW relative MW relative MW relative
MW relative to wind to study area | to study area
Year Target/MW to area resource population pop ++
18%
2010 1 000MW 79 85 260 420
40%
2020 L666MW 368 396 1213 1959

Table 7.2 shows the potential implications in terms of turbines assuming 2.5MW installed capacity
per turbine. Two figures are presented for 2020, the first assuming 100% from wind energy, the
second assuming 80% from wind and 20% from other forms of renewable energy.

Table 7.2 Estimates of number of turbines required in the study area to meet 2010
and 2020 renewable energy projections
No. of turbines | No. of turbines
No. of turbines | No. of turbines| relative to relative to
relative to relative to study area study area
Year Target/ MW area wind resource population pop ++
18%
2010 1000MW 32 34 104 168
100% wind
40%
2020 4666MW 147 158 485 783
100% wind
40%
2020 4666MW 118 126 388 626
80% wind
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Discussion with the project sfeering group confirmed that the study should take an overgenerous
estimate of the number of wind turbines required, not because this provides a picture of the level of
development which must be accommodated but because it will help explore the implications of a
high level of development and broad thresholds which might come to play once a large number of
turbines are implemented on the ground. It was agreed, therefore, to model the implications of
accommodating 800 turbines. Furthermore, drawing on the results of the analysis presented in
Section 4, it was agreed that the work should focus on the combined measure of landscape and
visual impact and that it should explore the differences between concentrated and dispersed

development patterns.

For the dispersed approach, the study identified the 40 windfarm sample locations with the lowest
landscape, population and combined scores. These are referred to as the dispersed scenarios and
are illustrated in Figures 7.1-7.3. As stated elsewhere in this report, the sample locations were
used to explore the relative sensitivity of broad areas within the study area. The use of regional
landscape character areas in particular, means that results relating to individual sample locations are
not reliable. This means that their use within the scenario work is simply illustrative. More local
capacity and appraisal work is required to compare accurately sites within the same broad
character area. It is also recognised that the patterns within the scenarios are unrealistic with
many sample locations in close proximity. They do, however, illustrate the potential difficulty in
accommodating 40 windfarms in the study area. It was decided not to apply minimum distance
criteria fo address this issue since we considered that it adds a degree of arbitrariness to the analysis
and would have been difficult to achieve given the number of sample locations involved. This in itself
is a finding of some importance, indicating that it may be impossible to accommodate the projected
level of development without accepting either a very high level of cumulative impact across most of

the study area.

For the concentrated approach, the research identified areas where, on the basis of the combined
landscape and population results above, it would be possible to envisage a windfarm of up fo
200 turbines. Five such areas were identified at Whitelees, Slamannan Plateau, the upper
Clyde Valley and two locations in the Southern Uplands. Existing ZVI information was subsequently
used fo simulate the effect of these large windfarms. The research then identified ten further sample
locations with the lowest combined scores, aiming to avoid immediately neighbouring locations.
A number of apparently low scoring sites were omitted from these scenarios where it was evident
that their low scores belied extensive ZVIs over the open sea [which was not aftributed a sensitivity

score|. The best example of this was the sample location at Turnberry.

Figures 7.4-7.6 show the different concentrated development that were modelled in more defail.
It should be emphasised that these are purely illustrative and do not take any account of other

planning, technical or environmental issues.
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Findings

The full report, covering the six survey locations is contained in Appendix 2. This section provides
an overview of the findings from the survey as a whole, commenting on variations in response where

appropriate. It is structured according the questionnaire.

Landscape considered most attractive — questions 1&2

The top two photographs ranked in order of preference were D and C, in all of the communities
with the exception of Lanark, where D was ranked fourth and C was first. Third was photograph A,
again with the exception of Lanark, where | was ranked second and A did not figure in the top three.
When asked to describe reasons for choosing these photographs, natural was the top reason across
the communities, with the exception of Lanark, who chose familiar as their top reason and natural
second. The following two reasons given were equally peace and quiet, remote, familiar followed
by dramatic and lastly typical.

Landscape considered least attractive - questions 3&4

For the choice of the least aftractive landscapes, G came top without exception. lts percentage share
of responses did vary across the communities, ranging from 16% in Largs to 40% in New Cumnock.
Second and third slots were shared in descending order by photographs A, B and F. In describing
reasons for choosing the least aftractive landscapes, boring was the overwhelming response,
capturing a minimum of 28% in East Kilbride, rising to over 50% in Ayr, Largs and Lanark. The second
and third choices were dominated by over developed, followed by industrial and damaged.

Landscape favoured to site windfarms - questions 5&6

When asked to choose a landscape in which “the windfarm fits best”, all communities favoured
landscape A, taking a minimum 23% share of responses in New Cumnock and 40% or over in Ayr,
Largs and East Kilbride. Landscape G followed by D were the second and third choice landscapes.

When asked to describe “reasons for picking this landscape”, the top response for four of the
communities was because it was away from where people live (32%), with the exception of Greenock,
who picked out of sight and Ayr who picked would be a landmark. The choice of reasons given

after this was spread with already damaged and out of sight each cited by three communities.

The analysis described above indicated that there appeared to be considerable overlap between
the landscapes which were identified as being most attractive and those selected as potential
windfarm locations. The data were analysed further to determine whether this overlap was real
lie some people placing windfarms in their preferred landscapes) or simply reflected the diversity of
preferences. The results indicate that only 44% of respondents chose a landscape they had
described as being less affractive as a location best suited to a windfarm. More than half chose
either a landscape which they neither liked nor disliked (24%) or had expressed a positive
preference for (31%]. This of course raises further questions about the validity of the survey technique
and of people’s awareness of the implications of locating windfarms in particular area. It does,
however, support the broader conclusion from this survey, that people do not automatically see
windfarms as a negative feature in the landscape.
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Strength of views on windfarms - question 7

Table 8.1 summarises the responses to question 7/, comparing them with those questions that were

asked as part of a System 3 survey of visitors to Scotland on behalf of VisitScotland in 2002.

The overall strength of views on windfarm development and its effect on the landscape was not
uncommon across the communities, with the nofable exception of Greenock, which was
characterised by the strength of its negative views. 73% of the community disagreed with the
statement that they had no strong opinions about the effect of windfarms on the Scottish countryside.

Lanark was the only other community where over 50% disagreed with the statement (m).

The views in common are evident in responses to the statement on windfarm development for future
energy generation, again with the exception of Greenock. This statement was supported by over

80% of respondents in all communities, with 100% in Lanark, but only 51% in Greenock.

The communities’ views were mixed as fo whether windfarms spoiled the look of the Scottish
countryside, added interest or enjoyment. Views were more negative in East Kilbride and Greenock
where over 50% of respondents in these communities disagreed that windfarms would add inferest

or enjoyment.

The communities favoured out of view locations, not sighted near tourist locations and not visible

in volume from a given location.

Over 50% of respondents in four of the communities preferred fo see locations out of view than close
fo towns and cities, falling to 40% in Ayr and Lanark.

Around 70% disagreed or disagreed strongly that windfarms would be an added attraction if

developed near tourist areas, with the exception of Greenock where the figure was 42%.

Additionally, they should be located away from towns and cities, a view strongly held in Greenock,
with the exception of Lanark, where 61% agreed that they should be close. Opinion was divided
over farmed areas, with the exception of New Cumnock, where 65% of the community was against
sighting them in farmed areas. The New Cumnock and lanark communities strongly believed
that it did not matter if there were multiple windfarms when in transit, views were mixed in the other

four communities.

In response to questions of scale, community views were mixed as to whether they would prefer to
see 20 small windfarm developments, rather than a single large one, with differing exceptions in
New Cumnock and Greenock. The New Cumnock community agreed that small was best, whilst
Greenock held the opposite view. Opinion was again divided over the scale of the turbines
themselves, with lanark being the exception, where 66% of the community agreed with lower

volume, larger scale turbines. Greenock most strongly disagreed.
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Areas where windfarms considered to be damaging - question 8

Near popular tourist or scenic areas was considered most damaging, without exception. Particular
reference was made fo the loch Lomond & the Trossachs National Park, heritage sites and nature
reserves. Towns and cities, including reference to residential areas were also cited in each
community. There was notable concern over their local area in Ayr, largs and Greenock.

Areas considered suited to windfarm development - question 9

Hills or moors ranked top as suitable locations, with local references made to Eaglesham and
Fenwick. Remote, barren or isolated areas were also strongly favoured. Also mentioned in

approximately 5% of each sample was already damaged areas and the sea.

Opinions on windfarms seen - questions 10&11

Between 60-90% of communities inferviewed had seen a windfarm, with the exception of
Greenock, where the figure was less than 50%. Of those that had experience or site of a windfarm,
opinion was 60-70% neutral or positive to 30-40% negative, with the very notable exception of
Greenock. 70% of the Greenock community interviewed had negative views on windfarms, almost

all citing firstly noise and secondly scale.

Of those with positive views, location was highlighted as a primary caveat, reinforcing the need for
sensifivity fowards location of windfarm development. There was also an admission that inferviewees
became familiar with the structure over time, thus the turbine became less visible on the landscape.

Of those with negative views, adjectives applied were eyesore, out of place and obfrusive.

The sample - questions 12-16

578 people were interviewed across the six communities. The sample was evenly split 50% male,
50% female, the age groups were dominated by the 26-59 category (51%), followed by 18-25
(22%) and 60+ (21%) and 16=17 (5%). For occupation, the employed group dominated (40%),
followed by retired (18%), selfemployed (11%), fulltime education (12%) unemployed (8%) and
unwaged house person (6%). 2% were in government training schemes. Most of those surveyed
were local residents (7 1%) or worked locally [19%) with 6% visiting friends or family and 4% on a
day trip. The prevalence of local residents is evident in the distance lived from the local community,
with 37% living within one mile, 36% within 1-5 miles and 20% within 5-20 miles.
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APPENDIX 1 - Baseline data: core area

Table A1-1 Core area landscape character sensitivity table

Core area landscape character type

Landscape character sensitivity score

Raised Beach

3

Lowland Coast

Coastal Fringe with Agriculture

Coastal Headlands

Coastal Valley with Policies

Coastal Lowland Moor

Ayrshire Lowlands

Broad Valley Lowland

Llowland River Valleys

Upland River Valleys

Lower Dale

Middle Dale

Intimate Pastoral Valley

Upland Glen

Upland Basin

Lowland Hills

Foothills

Foothills with forest

Plateau Moorland

Plateau Moorland with forestry

Rugged Moorland Hills and Valleys

Rugged Moorland Hills and Valleys with forestry

Southern Uplands

Southern Uplands with forest

Rugged Granitic Upland

Rugged Granitic Upland with forestry

Rocky Volcanic Island

Raised Beach

Flood Plain

Urban Greenspace

Rolling Farmland

Plateau Farmland

Rugged Upland Farmland

Fragmented Farmlands

Incised River Valley

Green Corridors

Broad Valley Lowland

Broad Urban Valley

Upland River Valley

Broad Valley Upland

Upland Glen

Foothills

Drumlin Foothills

Old Red Sandstone Hills

Plateau Moorland

Moorland Hills and Ridges

Rugged Moorland Hills

Southern Uplands

NININ==WWINININ|=[(NININI[=INININW|=W|WINW|=(NINW[=|WIN W WIN|WW(W[|[W[(NINININ[W|Ww([Ww|Ww|N

1 = lower sensifivity 2 = medium sensitivity

3 = higher sensitivity
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Table A1-2 Core area landscape value

Core area Remote- |Designated

landscape character ness/ scenic Cultural | Amenity/ | Quantity/ | Urban

types Rarity wildland | qualities |associations| recreation | intactness | setting Mean
Raised Beach 2 1 2 3 3 3 2 2
lowland Coast 1 1 1 1 3 2 2 2
Coastal Fringe with 1 1 2 2 3 2 2 2
Agriculture

Coastal Headlands 1 2 2 1 2 2 2 2
Coastal Valley with 2 1 3 3 3 3 1 2
Policies

Coastal lowland 3 2 2 3 1 2 1 2
Moor

Ayrshire lowlands 2 1 1 2 1 3 2 2
Broad Valley lowland 1 1 1 1 1 2 1 1
lowland River Valleys 2 1 2 2 2 3 1 2
Upland River Valleys 1 1 2 2 2 2 1 2
Llower Dale 2 1 2 3 2 3 1 2
Middle Dale 2 2 2 3 3 3 1 2
Intimate Pastoral 1 2 2 1 2 3 ] 2
Valley

Upland Glen 1 2 2 1 2 3 1 2
Upland Basin 1 1 1 1 2 1 2 1
Llowland Hills 2 1 1 2 2 2 2 2
Foothills | 2 2 1 2 2 2 2
Foothills with forest 1 1 2 1 1 1 2 1
Plateau Moorland 1 2 2 1 2 2 2 2
Plateau Moorland 1 1 2 1 1 1 2 1
with forestry

Rugged Moorland 2 2 2 2 3 3 3 2
Hills and Valleys

Rugged Moorland 1 2 2 1 2 1 2 2
Hills and Valleys

with forestry

Southern Uplands 2 2 2 1 2 2 2 2
Southern Uplands 1 1 2 1 1 1 2 1
with forest

Rugged Granitic 3 3 3 2 3 3 1 3
Upland

Rugged Granitic 2 2 2 1 2 1 1 2
Upland with forestry

Rocky Volcanic Island 3 3 3 2 2 3 1 2
Raised Beach 2 1 2 3 3 3 2

Flood Plain 1 1 1 1 1 1 2 1
Urban Greenspace 2 1 3 3 3 3 3 3
Rolling Farmland 1 1 2 2 2 1 2

o
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Table A1-2

(continued)

Core area
landscape character

types

Remote-
ness/
Rarity wildland

Designated
scenic Cultural

qualities |associations

Amenity/
recreation

Quantity/
intactness

Urban
setting

Mean

Plateau Farmland

1 1

1 1

2

Rugged Upland
Farmland

1 2

1 1

N

Fragmented Farmlands

Incised River Valley

Green Corridors

N | W
w | W

Broad Valley Lowland

Broad Urban Valley

Upland River Valley

Broad Valley Upland

Upland Glen

Foothills

Drumlin Foothills

Old Red Sandstone
Hills

NINININ NN

NN WO|IWININIWIN]WWN

N[ WIWIWININININ]W|INN

N[ W N

NINININ|N

Plateau Moorland

N

N

N

N

N

Moorland Hills and
Ridges

Rugged Moorland
Hills

Southern Uplands

1 = lower sensitivity

2 = medium sensitivity

3 = higher sensitivity
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Table A1-3 Core area landscape character sensitivity, landscape value and combined scores

Landscape
Core area landscape character types character sensitivity | Landscape value Combined score

Raised Beach 2

(6]

Lowland Coast

Coastal Fringe with Agriculture

Coastal Headlands

Coastal Valley with Policies

Coastal Lowland Moor

Ayrshire lowlands

Broad Valley Lowland

lowland River Valleys

Upland River Valleys

Lower Dale

Middle Dale

Infimate Pastoral Valley

Upland Glen

Upland Basin

Lowland Hills

Foothills

Foothills with forest

Plateau Moorland

Plateau Moorland with forestry

Rugged Moorland Hills and Valleys

Rugged Moorland Hills and Valleys with forestry

Southern Uplands

Southern Uplands with forest

Rugged Granitic Upland

Rugged Granitic Upland with forestry

Rocky Volcanic Island

Raised Beach

Flood Plain

Urban Greenspace

Rolling Farmland

Plateau Farmland

Rugged Upland Farmland

Fragmented Farmlands

Incised River Valley

Green Corridors

Broad Valley Lowland

Broad Urban Valley

Upland River Valley

Broad Valley Upland

Upland Glen

Foothills

Drumlin Foothills

Old Red Sandstone Hills

Plateau Moorland

Moorland Hills and Ridges

Rugged Moorland Hills

NININ|=[=|W|W|INININ|=[(NININ[=|INININ[W|=(W|WIN|W[=ININ[W|[=[WIN[W|IWIN|WIN|W|IWININININ[W(W|W[W|N|Ww
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Southern Uplands
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APPENDIX 2 - Baseline data: buffer area

Table A2-1 Buffer area landscape character sensitivity table

Buffer area landscape character type

Landscape character sensitivity score

Lowland Hills

3

Llowland Hill Fringes

Lowland Plateaux

Llowland River Valleys

lowland Valley Fringes

Coastal Margins

Steep Ridgeland & Mountains

High Tops

Hidden Glens

Mountain Glens

Open Ridgeland

Upland Forest Moor Mosaic

Upland Parallel Ridges

Rolling Farmland with Estates

Bay Farmland

Basalt Lowlands

Coastal Plain

Rocky Mosaic

Low Coastal Hills

Sand Dunes & Machair

Craggy Upland

Coastal Parallel Ridges

Dissected Plateau Moorland

Plateau Grassland

Plateau Outliers

Southern Uplands Type with Scattered Forest

Southemn Uplands Type — Forest Covered

Rolling Farmland

Grassland with Hills

Poor Rough Grassland

Upland Valley with Pastoral Floor

Pastoral Upland Valley

Upland valley with Woodland

Peninsula

Coastal Flats

Shallow Flat Bottomed Valley

Narrow Wooded River Valleys

Infimate Pastoral Valleys

Lower (Dale) Valley

Middle (Dale) Valley

Flooded Valley

Upper (Dale) Valley

Upland Glens

Moss & Forest Lowlands

Drumlin Pasture in Moss & Moor Lowland

Drumlin Pastures

Upland Fringe

Plateau Moorland

Plateau Moorland with forest

NWINWQWIWIW|IWININININININIWIWINININI=|ININI=|ININININIWIN|IWINIW(WININIWIWINININIWIWIN|—=W|ININ|IN
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Table A2-1  (continued)

Buffer area landscape character type

Landscape character sensitivity score

Foothills

2

Foothills with forest

Southern Uplands

Southern Uplands with forests

Coastal Granite Uplands

Rugged Granite Uplands

Rugged Granite Uplands with forestry

Uplands

Upland Fringes

Llowland River Valleys

lowland Hills and Ridges

Lowland Plateaux

Lowland Plains

Coastal Margins

Open Upland Hills

Forested Upland Hills

Wooded Upland Hills

Open Upland Glen

Forested (upland] Glen

Wooded [upland) Glen

Farmed Upland Glen

Open Glen Sides

Open Parallel Ridges

Forested Parallel Ridges

Settled Strath Floor

Farmed Strath Floor

Settled Loch Shore

Industrial Loch Shore

Highland VWooded Loch Islands

Lowland Wooded Loch Islands

Open Moorland Hills

Forested Moorland Hills

Farmed Moorland Hills

Rolling Farmland (with Estates)

River Valley Farmland (with Estates)

Moss Farmland (with Estates)

Lowland Hills

Igneous Hills

Dolerite Hills

Broad Valley lowlands

lowland Loch Basin

Uplands

Upland Slopes

Upland Foothills

Pronounced Volcanic Hills and Craigs

Lowland Hills and Valleys

Lowland Loch Basins

Coastal Hills

Cooastal Braes

Coastal Flats

= ININININININININIWININININIWIWININININIWWI=[WINIWIWIWIN|IWIWINIW|IW[INIWININININININININIW|IN|=|IN|=—=

1 = lower sensitivity 2 = medium sensitivity 3 = higher sensitivity
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Table A2-2 Buffer area landscape value table

Buffer area Remote- |Designated
landscape character ness/ scenic Cultural | Amenity/ | Quantity/ | Urban
types Rarity wildland | qualities |associations| recreation | intactness | setting Mean

Lowland Hills 2 2 2 1 2 2 2

Llowland Hill Fringes 2 1 2 3

Lowland Plateaux 1 1 1 1

Llowland River Valleys 1 ] 2 2

NN N NN

2
2
2
2

lowland Valley Fringes 1 1 1 1

Coastal Margins 1 1 1 1 1 1

NININININ W
N[=|=IN[=DN

Steep Ridgeland & 2 2 2 2 3 2

Mountains

High Tops 3

Hidden Glens ]

Mountain Glens

Open Ridgeland

N NN
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Rolling Farmland 1 1
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Upland Valley with 1 1
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Pastoral Upland Valley 1 1 1 1 2 2 1
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Woodland
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Coastal Flats 2 1 3 3 3 3 3 3
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Table A2-2 (continued)

Buffer area Remote- |Designated
landscape character ness/ scenic Cultural | Amenity/ | Quantity/ Urban
types Rarity wildland | qualities |associations| recreation | intactness | setting Mean

Shallow Flat Bottomed ] ] 2 2 2 2 1 2
Valley

Narrow Wooded 1 1 2 2 2 2 1 2
River Valleys

Inimate Pastoral Valleys 1 1 1

lower (Dale) Valley 1 ] 1

N[N

3
2
Middle (Dale) Valley 1 ] 2 2
Flooded Valley 2 1 1 2

Upper (Dale) Valley 1

Moss & Forest Lowlands

NIN|WIWIN[ININN
NINININININ|=|N

2
Upland Glens 1 2
2
2

NININN

Drumlin Pasture in 2
Moss & Moor Llowland

Drumlin Pastures 2 2

Upland Fringe 1 1

NN N
NN N

Plateau Moorland 2 2

N

NININN
Wl w|w
NINININ

Plateau Moorland
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Foothills with forest

Southern Uplands

NININN
NININN
NININN

NININ

Southern Uplands
with forests

Coastal Granite 2 3 2 2 3 3 3 3
Uplands

Rugged Granite 2 3 2 1 3 2 1 2
Uplands

Rugged Granite 2 1 2
Uplands with forestry

—_

Uplands 2 3

Upland Fringes 1 1

lowland River Valleys 1 1 1

NININN
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NN W w

N[ w | w
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Lowland Hills and 1 ] ]
Ridges

Lowland Plateaux 1 1 1

Lowland Plains 1 1 1

Coastal Margins 1 1

W N
N[N

Open Upland Hills 2

Forested Upland Hills 1

Wooded Upland Hills

NININ|WININN
NININIWIN| ==

3
Open Upland Glen 2

Forested (upland] Glen ]

WIN|W|W|IN| W
N|IWININ|W|WIN[ININ

Wooded (upland) Clen 3
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Table A2-2 (continued)

Buffer area Remote- |Designated

landscape character ness/ scenic Cultural | Amenity/ | Quantity/ | Urban

types Rarity wildland | qualities |associations| recreation | intactness | setting Mean
Farmed Upland Glen 2 3 3 1 2 3 1 2
Open Clen Sides 2 3 3 1 1 2 1 2
Open Parallel Ridges 3 2 3 2 2 3 1 2
Forested Parallel 3 2 2 2 2 2 1 2
Ridges

Settled Strath Floor 2 1 2 3 3 2 2 2
Farmed Strath Floor 2 2 2 3 2 2 1 2
Settled Loch Shore 2 2 2 3 3 2 2 2
Industrial Loch Shore 2 1 2 1 1 1 1 1
Highland Wooded 3 3 3 2 2 3 1 2
Loch Islands

Llowland Wooded 3 3 3 2 2 3 1 2
Loch Islands

Open Moorland Hills 1 3 2 1 2 2 2

Forested Moorland 1 2 2 1 2 1 2 2
Hills

Farmed Moorland Hills 1 2 1 1 2 2 3 2
Rolling Farmland 2 1 1 3 2 3 3 2
(with Estates)

River Valley Farmland 3 3 3 2 2 3 1 2
(with Estates)

Moss Farmland 3 3 2 3 2 2 1 2
(with Estates)

Llowland Hills 2 2 2 1 3 3 3 2
Igneous Hills 2 2 2 1 3 3 3 2
Dolerite Hills 2 3 2 1 3 3 3 2
Broad Valley Lowlands 2 1 2 3 3 3 1 2
lowland loch Basin 3 2 2 3 3 3 2 3
Uplands 2 3 2 2 3 3 2 2
Upland Slopes 2 3 2 2 3 3 2 2
Upland Foothills 2 2 1 2 1 3 2 2
Pronounced Volcanic 2 3 2 3 2 3 3 2
Hills and Craigs

lowland Hills and 2 1 2 3 2 3 2 2
Valleys

lowland loch Basins 2 3 2 2 3 3 1 2
Coastal Hills 3 2 2 2 3 3 3 3
Coastal Braes 3 2 2 2 3 3 3 3
Coastal Flafs 2 1 1 2 2 1 2 2
1 = lower sensitivity 2 = medium sensitivity 3 = higher sensitivity
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Table A2-3 Buffer area - landscape character sensitivity, landscape value and combined scores

Landscape
Buffer area landscape character types character sensitivity | Landscape value Combined score
Lowland Hills 3 2 5
Llowland Hill Fringes 2 2 4
Llowland Plateaux 2 1 3
lowland River Valleys 2 2 4
lowland Valley Fringes 3 1 4
Coastal Margins 1 1 2
Steep Ridgeland & Mountains 2 2 4
High Tops 3 3 6
Hidden Glens 3 2 5
Mountain Glens 2 2 4
Open Ridgeland 2 2 4
Upland Forest Moor Mosaic 2 2 4
Upland Parallel Ridges 3 2 5
Rolling Farmland with Estates 3 2 5
Bay Farmland 2 2 4
Basalt Lowlands 2 2 4
Coasfal Plain 3 2 5
Rocky Mosaic 3 2 5
Llow Coastal Hills 2 2 4
Sand Dunes & Machair 3 2 5
Craggy Upland 2 2 4
Coastal Parallel Ridges 3 2 5
Dissected Plateau Moorland 2 2 4
Plateau Grassland 2 2 4
Plateau Outliers 2 2 4
Southern Uplands Type with Scattered Forest 2 2 4
Southern Uplands Type — Forest Covered 1 1 2
Rolling Farmland 2 1 3
Crassland with Hills 2 1 3
Poor Rough Grassland 1 1 2
Upland Valley with Pastoral Floor 2 2 4
Pastoral Upland Valley 2 1 3
Upland valley with Woodland 2 2 4
Peninsula 3 2 5
Coastal Flats 3 3 6
Shallow Flat Bottomed Valley 2 2 4
Narrow Wooded River Valleys 2 2 4
Intimate Pastoral Valleys 2 2 4
Llower (Dale) Valley 2 1 3
Middle (Dale) Valley 2 2 4
Flooded Valley 2 2 4
Upper (Dale) Valley 3 2 5
Upland Glens 3 2 5
Moss & Forest Llowlands 3 2 5
Drumlin Pasture in Moss & Moor Lowland 3 2 5
Drumlin Pastures 3 2 5
Upland Fringe 2 2 4
Plateau Moorland 3 2 5
Plateau Moorland with forest 2 2 4
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Table A2-3  (continued)

Buffer area landscape character types

Landscape
character sensitivity

Landscape value

Combined score

Foothills

2

IS

Foothills with forest

Southern Uplands

Southern Uplands with forests

Coastal Granite Uplands

Rugged Granite Uplands

Rugged Granite Uplands with forestry

Uplands

Upland Fringes

Lowland River Valleys

Lowland Hills and Ridges

Lowland Plateaux

Lowland Plains

Coastal Margins

Open Upland Hills

Forested Upland Hills

Wooded Upland Hills

Open Upland Glen

Forested (upland] Glen

Wooded (upland) Glen

Farmed Upland Glen

Open Glen Sides

Open Parallel Ridges

Forested Parallel Ridges

Settled Strath Floor

Farmed Strath Floor

Settled Loch Shore

Industrial Loch Shore

Highland Wooded Lloch Islands

Lowland Wooded loch Islands

Open Moorland Hills

Forested Moorland Hills

Farmed Moorland Hills

Rolling Farmland (with Estates)

River Valley Farmland (with Estates)

Moss Farmland (with Estates)

Lowland Hills

Igneous Hills

Dolerite Hills

Broad Valley lowlands

Lowland Loch Basin

Uplands

Upland Slopes

Upland Foothills

Pronounced Volcanic Hills and Craigs

Llowland Hills and Valleys

lowland Loch Basins

Coastal Hills

Coastal Braes

Coastal Flats
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APPENDIX 3 - ZVI analysis methodology

A3.1

A3.2

A3.3

This appendix describes the process by which ZVIs were analysed to produce single scores for each

sample location.

ZVI calculations - landscape impact

Using Arcview GIS software, each ZVI was overlain on a map showing the combined measure of
landscape sensitivity and value for each landscape character area in the study area (core and
buffer). This allowed the area of ZVI within each distance band and each sensitivity band to be
calculated.

This information was presented in the form of a table for each of the 115 sample location ZVIs.

The figures for an example sample location are set out below to illustrate this process:

Sample location: Area of ZVI (measured in pixels) by sensitivity band and distance band

Sensitivity 2 Sensitivity 3 Sensitivity 4 Sensitivity 5 Sensitivity 6
0-5km 216 13351 296
5-10km 0 382 18193 2093 1351
10-20km 574 8389 36153 12034 19989
20-30km 3483 4993 17787 5764 17003

A3.4  This was converted info percentage scores to make the numbers more manageable:
Sample location: Area of ZVI (%) by sensitivity band and distance band

Sensitivity 2 Sensitivity 3 Sensitivity 4 Sensitivity 5 Sensitivity 6
0-5km 0.00 0.02 1.18 0.03 0.00
5-10km 0.00 0.03 1.61 0.19 0.12
10-20km 0.05 0.74 3.20 1.06 1.77
20-30km 0.31 0.44 1.57 0.51 1.50

A3.5

Note: percentage calculated as proportion of total potential ZVI

These figures were then weighted to reflect the importance of sensitivity, and the effect of distance
on the results. The weighting system used a logarithmic scale to represent the effect of distance. The
largest weights were applied to the O-5km band and the smallest weights applied to the 20-30km
band. This reflects a precautionary interpretation of the approach set out in PAN 45 (Figure 8) which
suggests that the following thresholds may apply:

Up to 2kms Likely to be a prominent feature

2-5kms Relatively prominent

5-15kms Only prominent in clear visibility — seen as part of the wider landscape
15-30kms Only seen in very clear visibility = a minor element in the landscape




A3.6

A3.7
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It was considered that a logarithmic scale would not adequately represent the differences between

the most and least sensitive landscapes, potentially under-representing the effects on less sensitive

landscapes. For that reason, a linear scale based on a doubling/halving of weights was developed

to reflect the effects on different landscape sensitivities.

A number of different weighting sysfems were tested. It was concluded that whilst there were some

fairly minor differences in the way that different sample locations ‘scored’, the overall pattern

remained largely unchanged.

A3.8  The following weights were therefore applied:

Sensitivity 2 Sensitivity 3 Sensitivity 4 Sensitivity 5 Sensitivity 6
O-5km 62.5 125 250 500 1000
5-10km 6.25 12.5 25 50 100
10-20km 0.625 1.25 2.5 5 10
20-30km 0.0625 0.125 0.25 0.5 1

A3.9  Refurning to the results for the example sample location, when the percentage scores were multiplied

with the weights, the following scores resulted:

Sensitivity 2 Sensitivity 3 Sensitivity 4 Sensitivity 5 Sensitivity 6
up to 5km 0 2 295 13 0
5—10km 0 0 40 % 12
10-20km 0 1 8 5 18
20-30km 0 0 0 2

A3.10 These figures, when fofalled, provided the overall score (in the case of this example) of 407.

A3.11 It would be possible to analyse each output table to describe the nature of the impacts in question.

Referring to the above table, it is clear that the most significant effects would occur at a distance of

up fo 5km, affecting the landscapes with a sensitivity ‘score’” of 4. Given the number of sample

locations within the present study it has not been possible to go info this level of detail.
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APPENDIX 4 - Sample location ZVI analysis results

Table A4-1 Sample location landscape ‘scores’

Landscape score as % of max
Sample location number Landscape ‘score’ landscape score
1 712 48
2 780 53
3 1102 75
4 729 49
5 710 48
6 Q04 61
7 430 29
8 513 35
Q 424 29
10 392 27
11 712 48
12 861 58
13 533 36
14 595 40
15 340 23
16 458 31
17 405 27
18 434 29
19 302 20
20 268 18
21 424 29
22 465 32
23 530 36
24 404 27
25 434 29
26 635 43
27 509 35
28 1113 76
29 697 47
30 1263 86
31 1474 100
32 Q13 62
33 830 56
34 469 32
35 350 24
36 484 33
37 832 56
38 663 45
39 /75 53
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Table A4-1 (continued)

Landscape score as % of max
Sample location number Landscape ‘score’ landscape score
40 834 57
41 1185 80
42 631 43
43 1181 80
44 1447 Q8
45 1035 70
46 489 33
47 629 43
48 636 43
49 352 24
50 403 27
51 Q08 62
52 1064 72
53 1145 78
54 1019 69
55 739 50
56 563 38
57 385 26
58 613 42
59 535 36
60 635 43
61 739 50
62 743 50
63 422 29
64 553 38
65 469 32
66 1153 78
67 1174 80
68 741 50
69 599 41
70 495 34
71 551 37
72 831 56
73 Q24 63
74 1226 83
75 443 30
76 1341 Q1
77 483 33
78 1454 Q9
79 510 35
80 529 36
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Table A4-1 (continued)

Landscape score as % of max
Sample location number Landscape ‘score’ landscape score
81 658 45
82 675 46
83 1115 76
84 813 55
85 438 30
86 350 24
87 502 34
88 601 41
89 781 53
Q0 704 48
Q1 790 54
Q2 775 53
Q3 634 43
Q4 843 57
Q5 451 31
Q96 1218 83
Q7 546 37
o8 444 30
Q9 515 35
100 612 41
101 479 32
102 761 52
103 757 51
104 405 27
105 328 22
106 777 53
107 1126 76
108 1120 76
109 552 37
110 647 44
111 521 35
112 430 29
113 448 30
114 402 27
115 268 18
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Table A4-2 Sample location population scores

People resident within Population as % of
Sample location 0-5km ZVI maximum pop
] 37522 46
2 28330 34
3 385 0
4 1451 2
5 11355 14
6 178 0
7 1043 1
8 13924 17
Q 8887 11
10 2996 4
11 5362 7
12 18808 23
13 1025 ]
14 74262 Q0
15 19839 24
16 5118 6
17 54750 67
18 22000 27
19 1139 1
20 425 1
21 6342 8
22 871 1
23 82156 100
24 549 ]
25 1297 2
26 138 0
27 3101 4
28 860 1
29 337 0
30 305 0
31 Q98 1
32 22932 28
33 9186 11
34 36134 44
35 4971 6
36 12863 16
37 3311 4
38 18708 23
39 13648 17
40 11519 14
41 3309 4
42 315 0
43 1187 ]
44 1850 2
45 544 1
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Table A4-2 (continued)

People resident within Population as % of
Sample location 0-5km ZVI maximum pop
46 423 1
47 605 1
48 1941 2
49 175 0
50 66 0
51 1723 2
52 1621 2
53 1491 2
54 2524 3
55 2880 4
56 63 0
57 22 0
58 153 0
59 388 0
60 3021 4
61 5712 7
62 6871 8
63 537 1
64 3265 4
65 1045 1
66 32 0
67 52 0
68 75 0
69 63 0
70 2079 3
71 2324 3
72 3619 4
73 2072 3
74 4518 5
75 827 1
76 4867 6
77 105 0
78 62 0
79 138 0
80 814 1
81 227 0
82 309 0
83 7151 9
84 5929 7
85 248 0
86 107 0
87 134 0
88 207 0
89 256 0
Q0 231 0
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Table A4-2 (continued)

People resident within Population as % of
Sample location 0-5km ZVI maximum pop

Q1 658 ]

Q2 367 0

Q3 200 0

94 112 0

Q5 119 0
Q6 191 0
Q7 3671 4

98 364 0
Q9 29780 36
100 18025 22
101 22080 27
102 25536 31
103 3142 4
104 3839 5
105 377 0
106 3141 4
107 889 1

108 3092 4
109 1743 2
110 16844 21
111 20259 36
112 9840 12
113 178 0
114 336 0
115 98 0
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Table A4-3 Sample locations combined scores

Sample location % max pop % max landscape combined
1 46 48 47
2 34 53 44
3 0 75 38
4 2 49 26
5 14 48 31
6 0 61 31
7 1 29 15
8 17 35 26
Q 11 29 20
10 4 27 15
11 7 48 27
12 23 58 41
13 ] 36 19
14 Q0 40 65
15 24 23 24
16 6 31 19
17 67 27 47
18 27 29 28
19 1 20 11
20 1 18 Q
21 8 29 18
22 ] 32 16
23 100 36 68
24 1 27 14
25 2 29 16
26 0 43 22
27 4 35 19
28 ] 76 38
29 0 47 24
30 0 86 43
31 1 100 51
32 28 62 45
33 [ 56 34
34 44 32 38
35 6 24 15
36 16 33 24
37 4 56 30
38 23 45 34
39 17 53 35
40 14 57 35
41 4 80 42
42 0 43 22
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Table A4-3  (continued)

Sample location % max pop % max landscape combined
43 1 80 41
44 2 Q8 50
45 1 70 35
46 1 33 17
47 1 43 22
48 2 43 23
49 0 24 12
50 0 27 14
51 2 62 32
52 2 72 37
53 2 78 40
54 3 69 36
55 4 50 27
56 0 38 19
57 0 26 13
58 0 42 21
59 0 36 18
60 4 43 23
61 7 50 29
62 8 50 29
63 1 29 15
64 4 38 21
65 1 32 17
66 0 78 39
67 0 80 40
68 0 50 25
69 0 41 20
70 3 34 18
71 3 37 20
72 4 56 30
73 3 63 33
74 5 83 44
75 1 30 16
76 6 Q1 48
77 0 33 16
78 0 Q9 49
79 0 35 17
80 1 36 18
81 0 45 22
82 0 46 23
83 Q 76 42
84 7 55 31
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Table A4-3 (continued)

Sample location % max pop % max landscape combined
85 0 30 15
86 0 24 12
87 0 34 17
88 0 41 21
89 0 53 27
Q0 0 48 24
Q1 1 54 27
Q2 0 53 27
Q3 0 43 22
Q4 0 57 29
95 0 31 15
Q6 0 83 41
Q7 4 37 21
o8 0 30 15
Q9 36 35 36
100 22 41 32
101 27 32 30
102 31 52 41
103 4 51 28
104 5 27 16
105 0 22 11
106 4 53 28
107 1 76 39
108 4 76 40
109 37 20
110 21 44 32
111 36 35 35
112 12 29 21
113 0 30 15
114 0 27 14
115 0 18 Q
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APPENDIX 5 - Consultation

A5.1

AS5.2

As sef out in the study brief and in the project method statement, we contacted a range of agencies
and organisations. For the most part, the objective was been to inform the consultee in question that
the study was being carried out and to provide an opportunity for them to make representations
as they think fit. Neighbouring councils and Scotfish Executive consultees were sent a copy of the
LUC method statement for information.

Consultation letters were sent fo the following organisations and agencies:

+  Scottish Executive (Ben McGuire]*;

+  Argyll & Bute Council (Mark Lodge]*;

+  Stirling Council (Oonagh McCullough)*;

o West Llothian Council (Chris Norman)*;

o Falkirk Council (Callum Blackburn)*:

+  Glasgow City Council (Brian Kelly)*;

o East Dunbartonshire Council (Donald Jamie)*:

+  West Dunbartonshire Council (Alisdair Gregor]*;

+  Clackmannanshire Council (Gary Dallas)*;

+  Dumfries & Galloway Council (Sue Bennef)*;

o Scoftish Borders Council (Alistair Lorimer)*:

+  Scoffish Natural Heritage — East (Frazer McNaughton);
+ Historic Scotland (Dr Lesley Macinnes);

« Association for the Profection of Rural Scotland (Joan Geddes):
+  British Wind Energy Association (Chris Tomlinson);

+  Royal Society for the Protection of Birds (Simon Zisman);
+  Scottish Coastal Forum (Martyn Cox);

+  Royal Fine Arts Commission (Charles Prosser);

+  Scottish Environmental Protection Agency (lan Corner);
+  Ministry of Defence (Mark Pickett);

+  Garden History Society (Christopher Dingwall);

e Ramblers” Association Scotland (lan McCall);

+  Forestry Commission (Nicholas Shepherd);

+  Civil Aviation Authority (D Cutler);

«  National Air Traffic Services (Steven Collett);

o BAA (Carol Gilbert).

{*

Copy of the Method Statement was included with the consultation lefter).
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APPENDIX 6 - Dumfries and Galloway landscape sensitivity mapping





