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1.0
Purpose and
background

2.0
Currentguidance

The purpose of this Advice Note is

to provide advice to the landscape
professional on photography and
photomontage methods in landscape
and visual impact assessment. It does
not consider the use of photography or
photomontage for other purposes, such
as promoting or exhibiting a scheme.

Photographs and photomontages often
form animportant part of planning
applications and Environmental
Statements, in which the preparation and
presentation of reliable visual information
isintegral to the assessment of landscape
and visual impacts. Photographs and
photomontages are technical documents
inthis context, and should be produced
and used in atechnically appropriate
manner.

Itis essential to recognise that:

— Two-dimensional photographic
images and photomontages alone
cannot capture or reflectthe complexity
underlying the visual experience,
and should therefore be considered
an approximation ofthe three-
dimensional visual experiences that
an observerwould receive in the field;

— Aspartofatechnical process,
impact assessment and considered
judgements using photographs.and/or
photomontages can only bereached
by way of a visit to the locatienfrom
which the photographs were taken.

This Advice Note was prepared by
members of the Landscape Institute(LI)
Technical Committee, in consultation
with LI members and technical

experts experienced in photography,
photomontage and landscape and
visual impact assessment. lt will be
reviewed and updated as necessary to
reflectthe rapid pace of change in digital
photography and related technologies.
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— This Advice Note supersedes LI
Advice Note 01/09. The LI's guidance
on photography and photomontage
inlandscape and visual impact
assessmentin Appendix 9 of
Guidelines for Landscape and Visual
Impact Assessment2nd ed (2002)
remains relevant.

— Scottish Natural Heritage's Visual
representation of windfarms: good
practice guidance states thatthe
guidance may also be applicable to
otherforms of development or within
other locations (SNH 20086, para 15).
The Llendorses this guidance and
strongly advises members to follow
this where applicable in preferenceto
any other guidance or methodology.

— When regulatory authorities
specify their own photographic
and photomontage+equirements,
the landscape professional should
carefully consider whetherthey are
justified, orwhether they would
under- or over-represent likely
effects, inthe professional’s opinion.
Consideration may then be given
toadding images to the impact
assessment, eromitting them, and
explainingthe reasons for doing so.
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3.0

Principles of photography and photomontage

3.1 Objectives

The overall aim of photography and
photomontage isto representthe
landscape context under consideration
and the proposed development, both as
accurately asis practical.

The objective of photography for visual
and landscape impactassessment

isto produce printed images of a size
and resolution sufficientto match the
perspective and, as far as possible, the
detail inthe same view inthe field (SNH
2006, para C12-21) and which can also
serve as an accurate aide-memoire once
the observer has left the field.

The objective of a photomontage is

to simulate the likely visual changes

that would resultfrom a proposed
development, and to produce printed
images of a size and resolution sufficient
to match the perspective in the same view
inthefield.
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3.2 Criteria for photomontages
Photomontages use photographs ofan
actual scene modified by the insertion
ofan accurate representation of the
visible changes broughtabout by the
proposed development. They are subject
tothe sameinherentlimitations as
photographs, forexample only showing
the scene asitwould appear underthe
same conditions that prevailed when
the original photograph was captured.

A properly constructed photomontage
can serve as a useful means of indicating
the potential visual effect of a future
development, however.

The LIrecommends that for landscape
and visual impact assessment purposes
aphotomontage should:

— bereproduced at a size and level of
geometric accuracy to permitimpact
assessment, which mustinclude
inspection atthe location wherethe
photograph wastaken;

— bebased onareplicable, transparent
and structuredprocess, so.thatthe
accuracy.of the representation can be
verified,and trustestablished;

— Usetechnigues, with appropriate
explanation, that in'the opinion of the
landscape professional best represent
the seheme under consideration and
itsproposed environment accurately
as possible;

— be easily understood, and usable by
members of the public and those with
anon-technical background;

— bebased onagood quality
photographicimage takenin
representative weather conditions

3.3 Viewpoint selection

The landscape professional should
select aset of photographic viewpoints
which are considered representative
ofthe range of likely effects, viewing
experiences and viewers, ensuring that
none are under- or over-represented.
Viewpoints should be agreed with

the regulatory authority or authorities
where possible, and with other parties as
considered necessary.
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3.4 Field of view

The most appropriate combination
oflens, cameraformatand final
presentation ofimage should be
deployedto representthe relevant
landscape. This s likely to include both
the site of the proposed scheme and its
context, so thatascheme’s appearance
and its place withinits environment can
be recognised and understood. The
proposal under consideration and its
relevantlandscape context will determine
the horizontal field of view required for
photography and photomontage from
any given viewpoint. Thiswillin turn
determine whether a single-frameimage
will suffice or whether a panorama will be
required.

While a standard lens giving a horizontal
fieldof view of about 40 degrees may

be suitable for some purposes, a single-
frame photograph based on this field of
view is unlikely to convey the breadth of
visual information required to represent
aproposed development and relevant
context. Ifthe required field of view is
only slightly greaterthan 40 degrees, a
wide-angle lens or wide-angle setting
onazoom lens may be appropriate.
Where itis much greaterthan 40 degrees,
apanoramicimage produced by the
careful ‘stitching’ together of single-
frame images, orthe use of a suitable true
panoramic camera, can provide a more
informative representation of the effect
ofadevelopmentinthe landscape (SNH
2006, Technical Appendix B).

The horizontal field of view is usually
more relevantto representations of rural
and peri-urban landscapes. The vertical
field of view may be more importantin
urban landscapes, however, in which
case it may be necessary to use a wide-
angle lens or wide-angle settingona
zoom lens. The camera may be usedin
portrait orientation for panoramic as well
assingle-frame images.



4.0
Photography

4.1 Cameras

Agood quality cameraand lens

are essential to the production of
photographs and photomontages for
landscape and visual impact assessment
work. Many good quality digital cameras
are suitable, butitis essential to consider
the whole process from field procedure
to post-processing to printing in order

to choose equipment which will give
results of the accuracy required.

A camera with afairly high resolution

will be required to produce sufficiently
good-quality images to be reproduced at
the size required: a 12 megapixel sensor
is usually sufficient. This resolution
outperforms 35mm colour print film
interms of both image resolution and
graininess. The lens used mustbe ofa
sufficiently high optical quality to take
advantage ofthe sensor’s resolution.

Changein all aspects of photography
and photomontage have taken place
overthe lastten years. 35mm colour
film and the associated cameras and
lenses have been almostcompletely
supplanted by digital cameras; digital
image processing is now afundamental
element of photography, both within
the firmware of the cameraand asa
subsequent operation on acomputer,
and printing has become wholly digital,
using a wide variety of devicesoffering
different qualities of output.Future
changes will undoubtedly further
change the parameters forlandscape
photography.
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4.2 Lenses

The use of 35mm film and a 50mm focal
length standard lens as a reference
standard, while still valid, is now
somewhat outdated. That combination
oflens and film gives a horizontal field of
view of alittle under 40 degrees.

Use of afixed focal length lens ensures
thattheimage parameters of every
photograph are the same, simplifies the
construction of panoramas, and ensures
compatibility of photography for all
viewpoints. Fixed focal length lenses are
often either unavailable or prohibitively
expensive for many digital cameras
however.

Itis usually impossible to setazoomilens
to aspecific focal length, apartfrom the
longestand shortest ends of its focal
length range. The zoom settingand
focal length are recordediin theimage
metadata (EXIF data) stored with each
image, however. The horizontalfield of
view for a givenzoom lens'setting'can

be calculated from the focallength and
the camgra'’s sensor size (see Technical
Appendixfor details). Theoretically
zoom lenses are-always of inferior optical
quality to fixedfocal length lenses,
butthe difference is notsignificantin
modernlensdesign.

When a wide-angle lens orzoom lens
atawide-angle setting is used, a higher
camera resolution may be required

in order to obtain the same resolution
inthe finished image than would be
needed for a ‘standard’ setting and an
approximately 40 degree field of view
(see Technical Appendix for details).

Use of atelephoto lens, or enlargement
of partofalargerimage, either single-
frame or panoramic, may be necessary
to show detail thatistoo small to be
displayed at the correct viewing distance
fortheimage as awhole. The purpose of
the additionalimage should be explained
whenthisis done.
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4.3 Setting up and recording data
Wherever possible, cameras should be
tripod mounted and levelled in horizontal
and vertical axes. Where it has been
necessary to raise or lower the horizon
line by cropping, this should be stated.

Itis recommended that the following

dataisrecorded:

— Camera, lensfocal length and
horizontal field of view

— Date, time, weather, lighting
conditions and direction of view

— Theviewpoint's height above ground
level and OS grid coordinates



5.0

Preparing and viewing images

5.1 Producing photomontages
Adigital photomontage consists ofa
base photograph composited digitally
with acomputer-rendered image of
the proposal under consideration. This
compositing process will typically
include digitally manipulating the
masking of the proposed development
by foreground features and may also
involve digitally removing existing
features such as trees. The compositing
necessarily demands a level of digital
manipulation and visual skill and
judgementon the part of the person
carryingitout.

Itis critical that the scale of the proposal
and its location within the scene depicted
inthe photograph are accurately
represented. In order to achieve this, it

is necessary to match the perspective
parameters of the photograph
accurately, to record viewpointlocation
and camera settings, and to use
rendering software correctly (SNH 2006,
para 209ff).

Explanatory text should be provided

to describe the procedure used to fit
the rendered image to the underlying
photographic view. The accuracy

of aphotomontage may usefully be
illustrated by means of awireline image
incorporating sufficienttopographicor
otherfeaturesto allow a comparisonto
be made between the wirelineandthe
photograph.

It should be borne in mind when
preparing images thatinkjet printing,
laser printing and digital press
technologies all have different colour
rendition and resolutionissues. A
minimum resolution of 300 pixels per
inch will generally be required for high-

quality printing (see Technical Appendix).

Theimage size and resolution together
determine the number of pixels required
to be captured by the camera.
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5.2 Viewing distance

Given that the objectives of photography
and photomontage are to produce
printed images of a size and resolution
sufficient for use in assessment workin
thefield, the exact dimensions of these
images will depend on the characteristics
ofthe view under consideration.

All photographs, whether printed or
digitally displayed, have a unique,
correctviewing distance - that is, the
distance at which the perspectivein
the photograph correctly reconstructs
the perspective seen fromthe point at
which the photograph was taken (SNH
2006, para A18-25). The correct viewing
distance should be stated for all printed
ordigitally displayed photographs and
photomontages, together with the size
atwhich they should be printed./All
photographs and photomontages used
in adocument should have the same
viewing distance whenever possible.

The viewingdistance for hand“held
photographs and’photomontages
should be between 300mm and 500mm
(SNH.2008, para 126). The viewing
distance and the-horizontal field of view
together determine the overall printed
image size:

Photographs and photomontages
should be printed or published digitally
atamappropriate scale for comfortable
viewing atthe correct distance, noting
the limitations of the printing process
particularly with regards to colour

and resolution. Guidance should be
provided onviewing theimage in order
to best represent how the proposal
would appear if constructed, such as
the required viewing distance between
the eye and the printed image, and an
indication of whethertheimageisa
single-frame or panorama. Panoramic
images should be curved so that
peripheral parts of the image are
viewed at the same intended viewing
distance, or viewed by panning across
aflatimage with the eye remaining at
the recommended viewing distance
(SNH 20086, para B20). Itisimportantto
indicate the correct viewing distance
forsingle-frame or panoramicimages
to allow consistent comparison
between differentimage formats
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provided from the same viewpoint.
The ‘before’ photograph and the ‘after’
photomontage should be presented on
the same page and/or atthe same scale
to allow comparisonif practicable.



6.0
Summary

References

The selection of an appropriate
combination of camera, lens and printing
technology requires informed technical
decision-making. Other aspects of
photography and photomontage such
as choice of view, post-processing, and
presentation of the finalimages area
matter of professional judgement.

A suitable digital camera for
environmental impact assessment work
will need to have a fairly high resolution
sensor, good quality lenses, and manual
focus and exposure settings. Most digital
SLRs and some non-SLRs are likely to

be suitable. The quality of the printing
process s critical in producing finished
images which successfully reproduce
the digital data captured by the camera.
As much care and consideration should
be applied to the selection of a print
process as to the selection of acamera.

Landscape Institute Technical
Committee
February 2011
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Technical appendix:

Digital photography

Thisappendix provides technical background
information on digital photography relevantto
landscape and visual impact assessmentwork,
aslittle detailed advice is available on this subject.
This appendix should be read in conjunction with
the Technical Appendicesinthe SNH guidance
Visual representation of windfarms: good practice
guidance, referenced below by the relevant
paragraph numberin brackets.

Focal length andfield of view

Aswith any camera, a digital camera’s horizontal
field of view is determined by the focal length of the
lens and the size of the sensor (A26-28). The formula
givenin (A27) provides a method of calculating the
field of view.

The sensor size will usually be stated in the
documentation supplied with a digital camera, but
may notbe specified in millimetres. Forexample,
the commonly used 23.7 x 15.7mm size may be
expressed as 1.8 oras APS-C. [tmay require some
onlineresearch to discover the actual dimensions.

Forafixed focal length lens, the focal length
will usually be marked somewhere onthe lens
barrel. Azoom lens will generally have the range of
focal lengths marked onit. To determine the focal
length used foranimage taken usingazoom lens,
itis necessary to referto the EXIF metadata stored
withtheimage. Lensfocal length is one of the fields
ofinformation usually stored in the EXIF data.
Thisvalue needsto be knownto atleastone and
preferably two decimal places in orderto calculate
the field of view accurately. Different cameras store
this information to different degrees of numerical
precision. Software also varies in the number of
decimal places it shows for the focal length value.

Some models of digital camera have been found
to store inaccurate information inthe EXIF data. It
is prudent to take advice on this before purchasing
acamera.

35mm equivalentfocal length
The focal length of lenses on digital cameras is
sometimes expressed interms of the ‘36rmm
equivalentfocal length’. This value iswhat the focal
length of alens on a 36mm film cameta would
be with the same horizontal field of view as the
camera and lens combination under discussion.
Forexample alens with afocal length of 32.9mm
on camera with a sensor 23.7mmwide wouldhave
ahorizontal field of view of about 39.6 degrees,
the same asa50mm lens on a35mm film camera.
A32.9mmfocal length lensin this context might
therefore be described as a50mm equivalentlens.
The 35mm equivalentfocal lengthis one of
thefields ofinformation stored in the EXIF data of
adigitalimage but unfortunately not all cameras
store this information and those thatdo rounditto
the nearest millimetre of focal length, whichis not
sufficiently precise for field of view calculations.

Printresolution
Giventhatthe objectiveisto produce a printed
image, therequired printresolution is the starting
pointforcalculating the required camera resolution.
This appendix therefore addresses these issuesin
the orderthatthey should be considered.

The limitof acuity ability to resolve detail of
the human eye is about 1 minute of arc (C1). Ata
viewing distance of 300mm, this equates to a spatial
dimension of 1/291inch. Agoodtargetresolution
for printing is therefore 300 pixels perinch PPl giving
apixel size of 1/300 inch forimages to be viewed at
300mm viewing distance.
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Atgreaterviewing distances, larger pixels may
be used and still be too small forthe eye to resolve
individually. For400mm viewing distance, the
minimum resolution is 225 PPl and for 500mm
viewing distance, itis 180 PPI.

Notethat pixels perinch, PPl, is notthe same
asthe dots perinch, DPI, usually used to describe
printer resolution. Each pixel in aphotographic
image consists of 256 levels of brightnessin each
ofred, green and blue, giving 16,777,216 possible
differentcolours and thisis whatis displayedona
monitor. Most printers can only lay down dots of
pure primary colours of ink ortoner, depending on
technology. Many printers can deliver variable ink
drop sizes and many have more than the minimum
offour primary colours of ink available, buteach
printed dot s still limited to far fewer colours than
the number required to reproduce the contents of
apixel. The technical solution to thisis to lay down
many very small dots to represent each image pixel.
For this reason, the printer resolution required to
deliver a300 PPlimage may be as high as 2400 DPI
depending onthe printertechnology used.

Itmay in practice be difficultto achieve 300,PPI
printing, which may lead to a decision githerto
accepta lower print quality or to use'aviewing
distance greater than 300mm.

Itisimportantto understand the limitationg of
the print process chosen, whether the printing is
being donein-house or by:an external printbureau.
Itwill probably be nece§saryto print sofetest
imagesto checkth€ print quality.

Calculating the required camerareseldtion

Having decided the image resolution required to
printimagesatthe sizes recommended in the 2006
SNH GooedPractice Guidance, itis possibletoto
arrive'atthe minimumieamera resolution needed to
achieve that.

Printed ipnage size is defined by horizontal
field of viewand correct viewing distance (D2). It
therefore follows that the horizontal scale of an
imagé€; whieh may be expressed in millimetres
per degree of field of view, is determined solely by
the correctviewing distance. Forexample, a 360
degdree panorama with a correct viewing distance of
300mmiis 1885mm wide; see (B22-29) for formulae.
Theimage scale will therefore be 5.24mm per
degree. Forapanoramawith a viewing distance of
500mm, the scaleis 8.73mm perdegree.

Apanoramicimage has aconstanthorizontal
scale, sothe millimetres per degree calculated
above, will be correct across the whole width of
theimage. Asingle-frameimage, however, hasa
scale increasing radially from the centre. The values
calculated above will therefore only be correct at
the centre of asingle-frameimage and willincrease
towards the sides of the frame; see (A11-13) and
(B17-18).

At 300 PPl printresolution, these calculated
scales correspondto 61.8 pixels per degree for
300mm viewing distance and 103.1 pixels per
degree for500mm viewing distance.

These resolutions are therefore the minimum
angularresolution thatitis desirable to capturein
the original digital image in the camera for eventual
use at300mm and 500mm viewing distances.

Itis notmathematically correctsimply to
multiply the pixels per degree resolution by the field
of view of the lens to obtain the required number of
pixels across theimage. The true value will always
belessthan asimple multiplication. However, as
this calculationis simply a way of checking that
enoughimage detail is being captured, asimple
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multiplicationis agood enough estimate, especially
asitisguaranteedto be an overestimate.

Ifthe lens used has a horizontal field of view of
39.6 degrees equivalenttoa50mmlensona35mm
camera (Table A1), then for 300mm viewing distance
printing, the required image width in the camerais
61.8x39.6=2448 pixels rounding up to the nearest
pixel, which is about equivalentto a4.5 megapixel
image. For500mm viewing distance, the required
image width is 103.1x39.6 =4083 pixels, equivalent
to about 12.5 megapixels.

Ifitis necessaryto use awide-angle lens orwide-
angle zoom setting, rather higher numbers will
result. Ifthe lens has afield of view of 65.5 degrees
equivalentto a28mm lens ona50mm camera (Table
A1), then for 300mm viewing distance, the required
image width will be 61.8 x 65.5=4048 pixels,
equivalentto about 12.3 megapixels. For500mm
viewing distance, thisbecomes 103.1x 65.5=6754
pixels, equivalentto about 34.2 megapixels.

Formost purposes, a 12 megapixel camera will
produce images with detail atthe limit of the print
technology usedto reproduce them. Ifhowever, it
isnecessary to print material for 500mm viewing
distance based on original photographstaken
with avery wide-angle lens, then either avery high
specification camera will be needed or aslightly
lowerimage quality may have to be accepted.

Forcomparison, itshould be borne in mind that
35mm film has aresolving power about equivalent
to a9 megapixel digital sensor; a 12 megapixel
camera will potentially capture far more detail
than was ever possible with film. Also note that
while 300 PPl printresolution is essential at 300mm
viewing distance, 225 PPl will produce the same
effectat400mm viewing distance and 180 PPl at
500mm, although itwill lookallittle ‘blocky’ onthe
page until held atthe correct distance.

Choice of lenses

As notedinthe SNH guidance, the mainissueinthe
choice of lensfocal length is the balance between
detail captured and field of view (D7); there is no
single bestfocal length thatworks bestunderall
circumstances.

Irrespective of the focal length of a lens, its
optical quality is of paramountimportance. Many
digital cameras offer very high resolutionsin
terms of megapixels. However, itis the case with
some cameras, particularly cheaper ones, that
the resolving power of the supplied lens does not
justify the installed sensor resolution. The factis that
digital sensors and memory chips are quite cheap
components whereas good lenses are relatively
expensive.

Thereis no simple way of judging the quality ofa
cameralens; however, aninformed choice can often
be made based onin-depth independenttechnical
reviews many are available on-line and a study of
sampleimages.



Technical appendix:
Digital photography

Camerasettings Autofocus: Many passive autofocus systems are Image format: All digital cameras offer arange of

Mostdigital cameras come with a plethora
of automatic settings designed to make the

photographer’stask easier. Some of these should be

disabled or treated with caution while undertaking
photography for landscape and visual impact
assessment.
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sensitive to the presence of foreground objects
and canresultinthefocus being atlessthan
infinity. More seriously, the focus can be slightly
differentin successive frames of apanoramas,
potentially precluding a clean splice. Autofocus
should be switched off and the lens manually
focussed oninfinity (E8-9). Note also, that as
focussing involves physically shifting the lens
backandforth alongits axis, focussing other
than oninfinity will change the principal distance
ofthatimage (A21-22).

Digitalzoom: Many inexpensive digital cameras

offer both ‘optical zoom’ and ‘digital zoom'.
‘Opticalzoom’, as the name implies, uses the
opticsofazoom lensto enlarge theimage
projected onto the sensor. ‘Digital zoom’isa
simple enlargement of the digitalimage and
adds no information. ‘Digital zoom’ should never
be usedin photography forlandscape and visual
impactassessment.

Automatic exposure: Automatic exposure'greatly

speeds opportunistic photography, butrarely
results in optimum results for landseape and
visualimpact assessmentwork. Manually
setting an aperture of about /5.6 opf/8 will
usually yield the sharpestpossible photographs
(E11). The ISO setting for the'sensor should
generally be setto 400orless to limitimage
noise. Some cameras have a spécial panoramic
setting which.enables the shutterspeed,
aperture and ISOsetting of the firstframe to be
maintained for successive frames. If that facility
isavailable, then it may be possible to use an
aperture-priority automatic mode, otherwise it
is safer to meteratypical frameinthe panorama
andthen settheexposure manually (E10).

Automatic white balance: Many digital cameras

have afacility to automatically compensate
forambiént colourtemperature, so that, for
example, photographs taken underindoor
lighting do not appear yellow compared
with those taken in daylight. This facility can
have unforeseen consequences whentaking
panoramas. Forexample, the presence ofa
red telephone box in the foreground of one
frame may resultin acyan castonthe colourin
thatframe only. White balance should be set
manually to daylight.

Image sharpening: Many digital cameras have a

facility to sharpen the photographicimagein
the camera. This option should be switched off.
Compositing a photomontage is much more
difficultto do satisfactorily ifthe base image has
already been sharpened, particularly ifitis over-
sharpened. Any image sharpening required

for printing can be done in a more controlled
mannerinimage processing software.
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formatsin which the image will be stored on

the camera’s memory card. Typically these will
be JPEG ata variety of quality settings, camera
‘raw’ and on some cameras, butincreasingly
supported Adobe DNG digital negative format.
Raw and DNG both serve the same function

of storing the contents of the sensor unaltered
hence ‘raw’ together with a series of parameters
recording the camera’s current settings. Thus
post processing stages, such as white balance
and sharpening are recorded as parameters but
notactually appliedtotheimage. Raw and DNG
provide the user with the maximum possible
opportunity to getthe best quality outofthe
image. Theirdisadvantage isthattheimage sizes
will be 2-6times as large as JPEG equivalents,
requiring more storage space on memory
cards and computers and also requiring more
time and effortto post-process. Unless there
isacompelling reasonto use raw or DNG, the
highest-quality JPEG format usually provides
sufficientimage quality. Some cameras provide
the'option of automatically storing both raw
and JPEG, which allows the choice of format
to'be made on animage by image basis but of
course requires even more storage space than
raw alone.
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