Penrhos Leisure Village
Chapter 9: Landscape and Visual Impact Assessment
Appendix 9.3: VISUAL MAPPING METHODOLOGY

INTRODUCTION

This document seeks to set out our rationale for the selection of
viewpoints, locations of photomontages and a methodology for
the production of a Visual Envelope Map to define the existing
and proposed Zone of Theoretical Visibility (ZTV) (also referred
to as a Zone of Visual Influence (ZVI)) for each of the three
sites; Penrhos, Cae Glas and Kingsland.
Visual Envelope Mapping is the process of determining the
visibility of an object in the surrounding landscape. The
process is an objective one, in which areas of visibility or nonvisibility are determined by computer software using a digital
elevation dataset.
The results are not intended to show the actual visibility of an
object, they are intended to indicate where the object may be
visible from. Actual visibility can only accurately be determined
by site survey since there are a multitude of local variables that
may affect lines of sight.
It is our intention to use Visual Envelope Mapping as the
foundation of both the evidential baseline and the emerging
masterplan, as well as the necessary ES chapter that will follow
through the process. It will drive the process, rather than test
and post-rationalise any emerging masterplans. Given the
sensitivity of the location, a simple contour mapping and sitebased assessment will not be sufficient to produce a robust
evidence base, and therefore detailed computer modeling is
required.

ZTV METHODOLOGY

Based on our significant experience of Landscape and Visual
Impact Assessments, along with detailed site survey and
accumulated local knowledge, we propose the following
methodology is applied in compiling the existing and proposed
ZTV Visual Envelope maps: ·       A 10x7km, Digital Terrain model will be created, with
existing blocks of woodland cover added to a consistent
height. This model encapsulates all the viewpoints that
have been agreed with Holyhead Council to date.
·       To this, all settlements and major building groups within
and around the application site will be added so that the
screening effect of buildings in the local area can also be
considered.
Using this digital model three sets of ZTV’s can be generated: •
Firstly, an understanding of the general visibility of
the site will be achieved through generation of a ZVI using
topography alone. This will illustrate the maximum potential
theoretical zone of visibility for the three sites, or the ‘worse
case’ scenario’ in terms of visibility for each site. This will also
identify those areas from which each site can almost certainly
not be seen. In order to do this, 10 light sources will be placed
along the boundaries of each site at ground level. The light
sources project from ground level and highlight surrounding
areas with potential site visibility.
•
Secondly, a potentially more realistic ZTV will be
generated for each of the three sites through the addition into
the model of major blocks of vegetation and built form. Again,
10 light sources will be placed along the boundaries of each
site at ground level. The light sources project from ground level
and highlight surrounding areas with potential site visibility.
Where tree blocks or development exists, visual connections
will potentially be blocked. The first and second stages of the
ZTV process will be used to inform and support our selection of
suggested viewpoint and photomontage locations.
•
The third step in this exploratory process will be the
strategic positioning of 3 points on each of the sites at 8.2m in
height, to represent theoretical visibility of a standard house.
Potential visibility of development in these three locations
on each site will be used to inform and drive the masterplan
layout. The knowledge that this ZTV will provide will create the

opportunity to avoid placing development in areas which have
the potential for high or adverse visual impact.
•
The fourth step in the ZTV process will be the use of
the model to show visual mapping of views back into the sites
from the selected principal viewpoints. These visual envelopes
will allow us to show which parts of the site are potentially
visible from the selected viewpoint locations. This helps to
accurately demonstrate the visibility (or not) of the site from
key sensitive locations. This process will be used to confirm
principal viewpoint locations and identify those viewpoints
which will be explored in further detail through the production of
photomontages.
•
Finally, a traditional Zone of Visual Impact (ZVI) for
each of the proposed developments will be created. In order
to generate this, all proposed development and landscape
treatment will be added to the model. The result will be a map
which indicates where the proposed development is visible
from. It will also be used to evaluate the masterplan proposals
for each site and to analyse any proposed mitigation measures
for reducing visual impact.
Photomontage Viewpoints
To date, we have also been directed by the council to consider
a further 16 viewpoints over the 38 that were originally identified
by the LVIA.
We currently propose that 6 views be worked into full
photomontage images, and a further 4 are worked up as
wirelines photomontages
.
We also proposed that some of the most sensitive viewpoints
will be verified’. This means that the viewpoint location will be
professionally surveyed to ensure the absolute accuracy of the
photomontage subsequently produced. We propose that four
of the most sensitive viewpoints will be verified. These include:
-View from Penrhos Coastal Path;
- View from Arthurs Seat;
- View from the Burial Chamber on Cae Glas, and;
- View from the Public footpath on Kingsland.

1 PENRHOS ZTV
NO LANDSCAPE FEATURES OR BUILT FORM
•
Figure 1 indicates a theoretical zone of
visibility for the Penrhos site, based on topography
alone.
•
The theoretical visibility of the site was
derived by determining the visibility of a total of 10
points located at regularly spaced intervals around
the site boundary (indicated by the pink dots).
•
The lighter areas on the plan indicate areas
which may have some visibility of the site.
•
The lightest/white areas are those that have
potentially the most visibility of the site.
•
The principle viewpoints, identified through a
process of on-site and desktop survey, have been
overlaid onto the ZTV. The principal viewpoints
correlate to those areas which the ZTV indicates
have potential visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various points around the site, including the
eastern fringes of Holyhead;
- from the sea to the north;
- higher ground to the west;
- higher ground to the north-west, including
Holyhead Mountain;
- higher ground on Anglesey to the east, across the
inland sea.

FIGURE 1: PENRHOS ZTV - NO LANDSCAPE FEATURES OR BUILT FORM

2 PENRHOS ZTV - INCLUDING LANDSCAPE
FEATURES AND BUILT FORM
•
Figure 2 indicates a theoretical zone of
visibility for the Penrhos site, based on topography,
and also including major tree groups and buildings.
The addition of tree groups and buildings is
intended to give a potentially more realistic, rather
than theoretical indication of the site’s visibility.
•
As could be predicted, the addition of tree
groups and buildings reduces the overall potential
visibility of the site.
•
The principle viewpoints, identified through a
process of on-site and desktop survey, have been
overlaid onto the ZTV. The principal viewpoints
correlate strongly to those areas which the ZTV
indicates have potential visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various areas around the immediate site context;
- Penrhos beach and the eastern fringes of
Holyhead:
- higher ground to the west, particularly Holyhead
mountain;
- higher ground to the east on Anglesey, across the
inland sea.

FIGURE 2: PENRHOS ZTV - INCLUDING MAJOR LANDSCAPE FEATURES AND MAJOR BLOCKS OF BUILT FORM

3 PENRHOS ZTV - WITH SAMPLE 8.2 METRE
BUILDING
•
Figure 3 illustrates the theoretical visibility of
buildings at strategic locations on the Penrhos site.
•
The purpose of the ZTV is to inform the
masterplan by indicating in general terms, the
potential visibility of development on the site.
•
In order to generate the ZTV, three strategic
locations across the site were selected (indicated by
3 pink dots on the plan), and an 8.2 metre building
(approximately equivalent to a two storey house)
was modelled in each location.
•
The ZTV includes major tree groups and
surrounding development.
•
The lighter areas on the plan indicate areas
which may have some visibility of a building or
buildings in these locations.
•
The lightest/white areas are those that have
potentially the most visibility of buildings in these
locations.
•
The principle viewpoints have been overlaid
onto the ZTV. The principal viewpoints correlate to
those areas which the ZTV indicates have potential
visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- points within the site, particularly on the headland;
- the eastern fringes of Holyhead;
- from the sea to the north;
- higher ground to the west;
- higher ground to the north-west, including
Holyhead Mountain;
- higher ground on Anglesey to the east, across the
inland sea.

FIGURE 3: PENRHOS ZTV - WITH 8.2 METRE BUILDINGS

4 CAE GLAS ZTV - NO LANDSCAPE
FEATURES OR BUILT FORM
•
Figure 4 indicates a theoretical zone of
visibility for the Cae Glas site, based on topography
alone.
•
The theoretical visibility of the site was
derived by determining the visibility of a total of 10
points located at regularly spaced points around the
site boundary (indicated by the pink dots).
•
The lighter areas on the plan indicate areas
which may have some visibility of the site.
•
The lightest/white areas are those that have
potentially the most visibility of the site.
•
The principle viewpoints, identified through a
process of on-site and desktop survey, have been
overlaid onto the ZTV. The principal viewpoints
correlate to those areas which the ZTV indicates
have potential visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various points around the site, including the
eastern fringes of Holyhead;
- from the sea to the north;
- higher ground to the west;
- higher ground to the north-west, including
Holyhead Mountain;
- higher ground on Anglesey to the east, across the
inland sea.

FIGURE 4: CAE GLAS ZTV - NO LANDSCAPE FEATURES OR BUILT FORM

5 CAE GLAS ZTV - INCLUDING LANDSCAPE
FEATURES AND BUILT FORM
•
Figure 5 indicates a theoretical zone
of visibility for the Cae Glas site, based on
topography, and also including major tree groups
and buildings. The addition of tree groups and
buildings is intended to give a potentially more
realistic, rather than theoretical indication of the
site’s visibility.
•
As could be predicted, the addition of tree
groups and buildings reduces the overall potential
visibility of the site.
•
The principle viewpoints have been overlaid
onto the ZTV. The principal viewpoints correlate
strongly to those areas which the ZTV indicates
have potential visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various areas around the immediate site context;
- areas to the south within Trearddur;
- areas to the east/south-east across the inland sea
along the Anglesey coast.
- areas to the west at Penrhosfeilw;
- areas to the extreme north-west, around Holyhead
mountain.

FIGURE 5: CAE GLAS ZTV - INCLUDING MAJOR LANDSCAPE FEATURES AND MAJOR BLOCKS OF BUILT FORM

6 CAE GLAS ZTV - WITH SAMPLE 8.2 METRE
BUILDING
•
Figure 6 illustrates the theoretical visibility of
buildings at strategic locations on the Cae Glas site.
•
The purpose of the ZTV is to inform the
masterplan by indicating in general terms, the
potential visibility of development on the site.
•
In order to generate the ZTV, three strategic
locations across the site were selected (indicated by
3 pink dots on the plan), and an 8.2 metre building
(approximately equivalent to a two storey house)
was modelled in each location.
•
The ZTV includes major tree groups and
surrounding development.
•
The lighter areas on the plan indicate areas
which may have some visibility of a building or
buildings in these locations.
•
The lightest/white areas are those that have
potentially the most visibility of buildings in these
locations.
•
The principle viewpoints have been overlaid
onto the ZTV. The principal viewpoints correlate to
those areas which the ZTV indicates have potential
visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various areas around the immediate site context;
- areas to the south within Trearddur;
- areas to the west at Penrhosfeilw;
- areas to the extreme north-west, around Holyhead
mountain.

FIGURE 6: CAE GLAS ZTV - WITH 8.2 METRE BUILDINGS

7 KINGSLAND ZTV - NO LANDSCAPE
FEATURES OR BUILT FORM
•
Figure 7 indicates a theoretical zone of
visibility for the Cae Glas site, based on topography
alone.
•
The theoretical visibility of the site was
derived by determining the visibility of a total of 10
points located at regularly spaced points around the
site boundary (indicated by the pink dots).
•
The lighter areas on the plan indicate areas
which may have some visibility of the site.
•
The lightest/white areas are those that have
potentially the most visibility of the site.
•
The principle viewpoints, identified through a
process of on-site and desktop survey, have been
overlaid onto the ZTV. The principal viewpoints
correlate to those areas which the ZTV indicates
have potential visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various areas within and around the site fringes;
- the edges of Trearddur to the south-east;
- areas to the west at Penrhosfeilw;
- the fringes of Holyhead to the north;
- areas to the extreme north-west, around Holyhead
mountain.
- higher ground on Anglesey to the east, across the
inland sea.

FIGURE 7: KINGSLAND ZTV - NO LANDSCAPE FEATURES OR BUILT FORM

8 KINGSLAND - INCLUDING LANDSCAPE
FEATURES AND BUILT FORM
•
Figure 8 indicates a theoretical zone
of visibility for the Kingsland site, based on
topography, and also including major tree groups
and buildings. The addition of tree groups and
buildings is intended to give a potentially more
realistic, rather than theoretical indication of the
site’s visibility.
•
As predicted, the addition of tree groups and
buildings reduces the overall potential visibility of
the site.
•
The principle viewpoints, identified through a
process of on-site and desktop survey, have been
overlaid onto the ZTV. The principal viewpoints
correlate strongly to those areas which the ZTV
indicates have potential visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various areas within and around the site fringes;
- the edges of Trearddur to the south-east;
- areas to the west at Penrhosfeilw;
- the fringes of Holyhead to the north;
- areas to the extreme north-west, around Holyhead
mountain.

FIGURE 8: KINGSLAND ZTV - INCLUDING MAJOR LANDSCAPE FEATURES AND MAJOR BLOCKS OF BUILT FORM

9 KINGSLAND ZTV - WITH SAMPLE 8.2 METRE
BUILDING

•
Figure 9 illustrates the theoretical visibility
of buildings at strategic locations on the Kingsland
site.
•
The purpose of the ZTV is to inform the
masterplan by indicating in general terms, the
potential visibility of development on the site.
•
In order to generate the ZTV, three strategic
locations across the site were selected (indicated by
3 pink dots on the plan), and an 8.2 metre building
(approximately equivalent to a two storey house)
was modelled in each location.
•
The ZTV includes major tree groups and
surrounding development.
•
The lighter areas on the plan indicate areas
which may have some visibility of a building or
buildings in these locations.
•
The lightest/white areas are those that have
potentially the most visibility of buildings in these
locations.
•
The principle viewpoints have been overlaid
onto the ZTV. The principal viewpoints correlate to
those areas which the ZTV indicates have potential
visibility of the site.
•
The ZTV indicates views of the site are
potentially available from:
- various areas within and around the site fringes;
- the edges of Trearddur to the south-east;
- areas to the west at Penrhosfeilw;
- the fringes of Holyhead to the north;
- areas to the extreme north-west, around Holyhead
mountain.
- higher ground on Anglesey to the east, across the
inland sea.

FIGURE 9: KINGSLAND ZTV - WITH 8.2 METRE BUILDINGS

PRINCIPAL VIEWPOINTS

The principal viewpoints for each of the three sites were
determined in the field, with particular emphasis on checking
potential visual receptor areas such as public footpaths,
principal vehicular routes and residential areas.
The principal viewpoints plans indicate those views for which
a photomontage will be produced in order to assist with the
assessment of potential visual impacts. The views selected
for the production of photomontages are those which are
potentially the most sensitive to change. Three different types
of photomontages are proposed, as follows;
- Wireline photomontages - a red outline will accurately
illustrate the location, scale and massing of the proposed
development within the model. This type of photomontage
is of particular value to demonstrate the potential extent of
visual impact on distant views, where detail of the building and
landscape treatment will not be picked up by the naked eye, or
it can be used to indicate the location of proposed development
where it is likely to hidden from view behind other landform or
buildings.
- Photomontages - fully photomontaged views involve
accurately modelling details of the proposed building and
landscape treatments. This method of photomontage
production is of particular use for sensitive viewpoints that are
likely to have particularly clear, or close up views of proposed
development. The inclusion of built and landscape elements
allows for a thorough and detailed assessment of the likely
visual impacts.
- Verified Photomontages - some viewpoints of particular
sensitivity or importance have been selected for verification.
This involves the survey of key elements within the view by a
qualified surveyor, and provides additional assurance of the
validity of the photomontage.

10 PENRHOS PRINCIPAL VIEWPOINTS
The principal viewpoints for the Penrhos site were
determined in the field, with particular emphasis on
checking potential visual receptor areas such as public
footpaths, principal vehicular routes and residential
areas.
The visual mapping exercise undertaken as described
within this document was carried out in order to verify
the validity of the chosen key viewpoint locations and
selected photomontage viewpoints.
The plan opposite shows the final selection of
viewpoints for the Penrhos site.

FIGURE 10: PENRHOS PRINCIPAL VIEWPOINTS, WIRELINE, PHOTOMONTAGE AND VERIFIED VIEWPOINT LOCATIONS

11 CAE GLAS PRINCIPAL VIEWPOINTS
The principal viewpoints for the Cae Glas site were
determined in the field, with particular emphasis on
checking potential visual receptor areas such as public
footpaths, principal vehicular routes and residential
areas.
The visual mapping exercise undertaken as described
within this document was carried out in order to verify
the validity of the chosen key viewpoint locations and
selected photomontage viewpoints.
The plan opposite shows the final selection of
viewpoints for the Cae Glas site.

FIGURE 11: CAE GLAS PRINCIPAL VIEWPOINTS, WIRELINE, PHOTOMONTAGE AND VERIFIED VIEWPOINT LOCATIONS

12 KINGSLAND PRINCIPAL VIEWPOINTS
The principal viewpoints for the Kingsland site were
determined in the field, with particular emphasis on
checking potential visual receptor areas such as public
footpaths, principal vehicular routes and residential
areas.
The visual mapping exercise undertaken as described
within this document was carried out in order to verify
the validity of the chosen key viewpoint locations and
selected photomontage viewpoints.
The plan opposite shows the final selection of
viewpoints for the Kingsland site.

FIGURE 12: KINGSLAND PRINCIPAL VIEWPOINTS, WIRELINE, PHOTOMONTAGE AND VERIFIED VIEWPOINT LOCATIONS

SUMMARY

The principal viewpoints for each of the three sites were
determined in the field, with particular emphasis on checking
potential visual receptor areas such as public footpaths,
principal vehicular routes and residential areas.
The visual mapping exercise undertaken as described within
this document was carried out in order to verify the validity of
the chosen key viewpoint locations and selected photomontage
viewpoints. The visual mapping exercise also forms part of a
landscape and visual impact-led approach to the development
of the masterplans.
The visual mapping exercise is still ongoing. The next step in
the ZTV process will be the use of the model to show visual
mapping of views back into the sites from the selected principal
viewpoints. These visual envelopes will allow us to show
which parts of the site are potentially visible from the selected
viewpoint locations. This helps to accurately demonstrate the
visibility (or not) of the site from key sensitive locations. This
process will be used to confirm principal viewpoint locations
and identify those viewpoints which will be explored in further
detail through the production of photomontages.
The final stage of the visual mapping process will be the
production of a traditional Zone of Visual Impact (ZVI) for each
of the proposed developments. In order to generate this, all
proposed development and landscape treatment will be added
to the model. The result will be a map which indicates where
the proposed development is visible from. It will also be used to
evaluate the masterplan proposals for each site and to analyse
any proposed mitigation measures for reducing visual impact.
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