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SCOTTISH NATURAL HERITAGE 
VISUAL REPRESENTATION OF WINDFARMS 
CONSULTATION DRAFT 
MAY 2013 
 
 
RESPONSE BY STUART YOUNG 
 
 
Introduction 
 
This response concentrates on the section on visualisations.   
 
The author found it almost impossible to follow and almost totally devoid of technical support 
for the changes which are proposed.   
 
Any Guidance which might be adopted arising from this consultation, if based upon the draft 
proposals, will provide plentiful opportunity for sophisticated disagreement for years to come.   
 
In the considered opinion of the author, there is nothing wrong with SNH 2006 Guidance, but it 
just simply has not been applied by SNH and most Councils.   
 
In 2006 if SNH had adopted the stance that they now propose in Paragraph 16 viz: 
 

• “Visualisations which do not conform to the standards will not be accepted by SNH”  
  

then there would have been no need for this consultation.  
 
Examples where SNH have accepted and worked with non-compliant visualisations etc are 
Beauly-Denny Transmission Upgrade, Muaitheabhal Windfarm, and Bettyhill Windfarm. 
 
Examples of Problematical Issues 
 
“Question 6: Given the larger size of images proposed below (260mm in height) and 
the increased focal length, do you agree that the exact viewing distance is no longer 
important?” 

 
Q6 appears after paragraph 111 but one needs to read to paragraph 174 to find the first 
reference to a 260mm high image.  It is normal to ask a question after the issue has been 
explained, but if paragraph 174 had simply followed Q6, all would have been clear. 
 
174 Two single frame images are required from each viewpoint. The first is a 50mm 
single frame, printed at 390mm by 260mm. This will fit on an A3 page. The second is a 
75mm single frame (extracted from the 50mm) printed at the same size.3 This will have 
an equivalent focal length of 75mm, but will be derived from the original 50mm focal 
length photograph. 
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It is not stated that the proposed standard to be adopted is to be an image taken with a 
50mm lens on a SLR camera with a full size sensor and printed 390mm wide That has 
to be deduced, which is difficult for the non-technical reader. 
 

“Paragraph 123 The single frame visualisations described below have a horizontal field of view 
of 27 degrees. The panoramic visualisations described below have a horizontal field of view of 
53.5 degrees” 
 

Again one has to read to paragraph 174 to find which single frame and panoramic 
visualisations are referred to in paragraph 123, and it is not absolutely made certain that 
paragraph 174 is what is being referred to. 
 

“Paragraph 123 The single frame visualisations described below have a horizontal field of view 
of 27 degrees.” 
 

One has to assume that the single frame visualisation referred to is an image which has 
been produced by an SLR camera with a full frame sensor and a 50mm focal length lens 
and it has been printed to be 390mm wide.  Such an image will have a horizontal field of 
view of 39.17 degrees, not 27 degrees, and will have a correct viewing distance of 
570.596mm.    
 
An image 390mm wide with a horizontal field of view of 27 degrees will have a correct 
viewing distance of 827.61mm, and other than its width, will have none of the attributes 
of the proposed standard image. 

 
NOTE: 
When the author reached this point in writing this response, it became clear that 
an important link was missing.  It was found in the last sentence of paragraph 4 of 
the Consultations and Questions Overview document: 
 

“4.  
A University of Stirling study, commissioned by The Highland Council, completed extensive field 
testing of focal lengths and published a report in May 20121. The conclusion of its study is that 
75mm equivalent focal length images best represent the reality seen by the human eye. These 
findings have been reinforced by fieldwork undertaken by SNH during 2012. This revised 
guidance takes these findings into account and recommends the use of images with the 
equivalent of 75mm focal length2.”  
 

Any reader would feel somewhat foolish on discovering this, but an “overview” is just 
that, the meat is in the Guidance. 

A search for the word "recommend" in the Draft Guidance turns up 33 instances of 
variations of "recommend", none of which “recommends the use of images with the 
equivalent of 75mm focal length", nor can any other phrase be found which conveys that 
meaning.   

The first thought on discovering paragraph 4 of the Overview was that one would have to 
go back to the beginning with this response, but one’s thought processes were justified by 
the presentation of the Draft Guidance.  It is left as it is as a testament to how bad a 
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document this Draft Guidance is, and moving on to address “the use of images with the 
equivalent of 75mm focal length”. 

Appendix A to this submission comprises 50mm and 75mm lens standard image-
compliant photographs across Dunnet Bay on which image properties have been listed. 

 
Examples of Problematical Issues (contd) 
 
“Paragraph 112 Some technical users of the visualisations will, however, wish to view the 
images at an exact distance (such as the landscape architect during field assessment) for 
technical reasons. To enable this, the theoretical viewing distance  (or principle distance) 
for the image should be provided on the images. For the 75mm equivalent focal length images 
presented in the format described below and printed at the sizes recommended, this will 
be 750mm (the principal distance). Holding an image at exactly this distance (if required) 
may be difficult for some users but can be achieved as described in para 144 below.” 
 

There is no explanation of “theoretical viewing distance” nor for that matter “principle 
distance (or principal distance)”.  
 
The phrase “theoretical viewing distance” appears only once in the Guidance as 
referenced. 
 
The phrase “principal (or principle) distance” occurs as referenced above and as 
follows: 
 

• In Annex D 
“Focus 
The camera lens should always be focussed on infinity both for consistency and to 
ensure that the focal length and principal distance are equal.” 
 

• Clause 214 
“Principle distance” is part of the information to be provided with visualisations. 
 
These terms of principle, principal or theoretical distance are undefined and the 
confusion is made worse by the use of the term “right viewing distance (750mm)” in 
Clause 144.  As such no meaning can be attributed to them other than that 750mm is the 
distance which the author of this Draft Guidance has arbitrarily selected for viewing the 
chosen 75mm lens image from. 
 
The reference in Annex D requires the lens to be “focussed on infinity… to ensure that 
the focal length and principal distance are equal”.  The focal length in question is 
75mm, and the whatever-it-is distance is 750mm.  How can they be equal? 
 
There is no such common term used in photography as “principal distance” so it is not as 
if it is a term which even professionals will know the meaning of in the context in which 
it is used in the Draft Guidance.  (For landscape photography, the camera should be 
focused at the correct hyperfocal distance for the lens and aperture chosen.) 
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“Paragraph 112 Some technical users of the visualisations will, however, wish to view the 
images at an exact distance (such as the landscape architect during field assessment) for 
technical reasons. To enable this, the theoretical viewing distance  (or principle distance) for the 
image should be provided on the images. For the 75mm equivalent focal length images 
presented in the format described below and printed at the sizes recommended, this will 
be 750mm (the principal distance). Holding an image at exactly this distance (if required) 
may be difficult for some users but can be achieved as described in para 144 below.” 

 
Let us examine the degree of difficulty some users might have in holding an image 
750mm from the eye. 
 
In the crude illustration below the chap on the right is scaled to 1800mm tall (about 
5’11’’).  The red arrows represent “comfortable viewing distance”.  The arms of the chap 
on the right are about 6 inches too short for him to view the image hand-held. 
 
The chap on the left can comfortably view a hand-held image at 750mm, but he is 7’10” 
tall. 
 

  
 
One might consider this illustration fanciful, but the subject below is 5’9” tall.  Here he 
is viewing a board at the comfortable viewing distance for him of 560mm, and 
attempting to view it at 750mm, but failing by a substantial margin. 
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What is the logic in adopting a standard which is physically impossible for the vast 
majority to view without a companion or a mounting device as described in Clause 144 
and as discussed below? 
 

“Clause 144 The assessor may find that wirelines produced at 75mm equivalent focal length 
(see below) difficult to use in the field. Accurately lining up the image with features in the 
landscape will require the image to be held at the right viewing distance (750mm).” 
 
The assessor will be disappointed when he arrives at the viewpoint and tries to accurately line up 
the image, because that can only be achieved using an image with a “Correct Viewing Distance”, 
which is defined in the 2006 Guidance as “the distance between the eye and the image that 
directly relates to the visualisation calculations and image size”.  
 
As the wireframe is assembled to match a 75mm equivalent 27mm FOV image printed at 
390mm wide, it will have the same correct viewing distance as the 75mm image which is 
827.6mm [(360 x 390)÷(27 x 2 x π)]. 
 
Fortunately, the assessor will be able to adjust his position relative to the image and will 
automatically place his eye at the correct viewing distance. 
 
“Clause144 The assessor may find that wirelines produced at 75mm equivalent focal length 
(see below) difficult to use in the field. Accurately lining up the image with features in the 
landscape will require the image to be held at the right viewing distance (750mm). Three 
options can address this: 
 
� Use shorter focal length wireframes (e.g. 50mm) for field work, but present 75mm 
in the ES” 

 
If a 50mm lens based wireline can be used in the field by a professional, what is the logic 
behind presenting it as 75mm in the ES? 

 
“Clause 144 The assessor may find that wirelines produced at 75mm equivalent focal length 
(see below) difficult to use in the field. Accurately lining up the image with features in the 
landscape will require the image to be held at the right viewing distance (750mm). Three 
options can address this: 
 
� Use shorter focal length wireframes (e.g. 50mm) for field work, but present 75mm 
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in the ES 
 
For all other users it is unlikely to be necessary to hold the wirelines at an exact distance 
– a comfortable arms length will suffice.” 
 

Will suffice to mislead the viewer!  This Draft Guidance is supposed to improve 
comprehension.  It beggars belief that it recommends a process which can only deceive. 
 

“Paragraph 112 Some technical users of the visualisations will, however, wish to view the 
images at an exact distance (such as the landscape architect during field assessment) for 
technical reasons. To enable this, the theoretical viewing distance  (or principle distance) for the 
image should be provided on the images. For the 75mm equivalent focal length images 
presented in the format described below and printed at the sizes recommended, this will 
be 750mm (the principal distance). Holding an image at exactly this distance (if required) 
may be difficult for some users but can be achieved as described in para 144 below.” 

As noted above, the correct viewing distance for a 75mm equivalent image is 827.6mm, 
and that professionals will want to align themselves with it and the view for assessment 
purposes.  The image will have to be held even further from the eye than recommended 
by this Draft Guidance.  The chap on the left has to be 8’8” tall now. 

 

“Clause 123 The single frame visualisations described below have a horizontal field of view of 
27 degrees. The panoramic visualisations described below have a horizontal field of view of 
53.5 degrees.” 
 

With a bit of detective work it can be established that the single frame visualisation is the 
390mm wide 75mm lens single frame image, and that the panorama is 820mm wide and 
is based on the 75mm lens standard. 
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A search of the internet confirms that a 75mm lens has a field of view of 27° and simple 
arithmetic shows that one degree will measure 390 ÷ 27 = 14.44mm.  As the panorama is 
constructed to the same standard and is required to represent 53.5° it should measure 53.5 
x 14.44 = 770.4mm, not 820mm.  This is simple arithmetic. 

 
Conclusion 
 
The foregoing examples are not exhaustive but demonstrate that the Draft Guidance is too badly 
flawed to form the basis of a robust, technically sound and defendable Guidance, let alone be 
released for public use.  A turbine in a 75mm lens image viewed at a comfortable viewing 
distance of say 560mm (the subject above) will appear almost 50% larger than when held at the 
correct viewing distance of 827.6mm.  
 

(827.7 ÷ 560 x 100 = 147.8%) 
 
Consider this scenario: 
 
A windfarm is refused at Planning and again at PLI.  The applicant goes to judicial review on the 
grounds that he was obliged to use a system of visualisation which guarantees that the turbines 
are represented to too large a scale and the anticipated visual impact has been perceived to be 
greater than it actually would have been.  What is the likely outcome? 
 
Recommendations 
 
Continue using Correct Viewing Distance as the size standard. 
 
Use the responses from the Consultation to improve and update the 2006 Guidance where 
sensible to do so. 
 
Adopt three standard viewing distances: 

• 250mm to set the scene (with a health warning!) 
• 500mm for hand-held viewing.  (A compass degree will measure 8.7266mm on every 

500mm VD image in the world.  Two simple calculations can verify that the image is to 
scale.  If the 500mm VD image is correct so are the 250 and 1000mm ones.) 

• 1000mm for public display 
 
Do not impose standard paper sizes – the photomontage will turn out the size it needs to be. 
 
Do not impose a paper height, vast areas of sky impede assessment, not assist it. 
 
Amend as necessary and publish the revised Guidance and this time MAKE SURE ALL 
VISUALISATIONS COMPLY WITH IT. 
 
 
Stuart Young 
16th July 2013. 
 
A number of appendices are also submitted which support my observations.
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SUPPORTING DOCUMENTATION 
 
 1.   50mm and 75mm Full Frame Illustration 

2.   500mm VD Camera Collage 
3.   Correct Viewing Distances for Windfarm Photomontages 
4.   Calculations for Correct Viewing Distance etc 
5.   Curved or Planar Images 
6.   Illustration of Magnification by 75mm Equivalent Images 

 







 
 

CORRECT VIEWING DISTANCES FOR WINDFARM 
PHOTOMONTAGES 

 

 
 
This photograph shows four different sized versions of a photograph of the Causeymire Wind Farm from a point 
near Mybster, and an extract from the Developer’s photomontage from the same point.  Although they are very 
different in size, each image has its own “correct viewing distance”.   Starting at the top, the correct viewing 
distance for each image is 2050 mm, 1000 mm, 500 mm, 250 mm, and 219 mm. 
 
 Scottish National Heritage’s Good Practice Guidance for Visualisation of Wind Farms (2006) defines this as “the 
distance between the eye and the image that directly relates to the visualisation calculations and image size”.  In 
other words how far in front of your eye you have to hold a visualisation for it to have the correct perspective.  
 

 
 

The top picture on the next page shows a framework holding each image at the correct distance from the viewpoint.   
 
A camera was placed at the viewpoint indicated, and the resulting photograph is the lower one on the following 
page.  Because each image is viewed at its own “correct viewing distance”, then each appears the same size to the 
camera.  And each appears the same size to the human eye when viewed from the viewpoint. 

 

The larger image in the photograph 
above was mounted on a board and 
photographed from the viewpoint 
near Mybster from a distance of 
2050mm with the Causeymire 
Windfarm in the background.  You 
can see that  the photograph matches 
the landscape.  This is only possible if 
the correct viewing distance is used.  

 
See Fig 36  from the 
2006 Guidance. 
 



 

VIEWPOINT 



SNH CONSULTATION ON WINDFARM VISUALISATIONS 
 
 
CALCULATIONS FOR CORRECT VIEWING DISTANCE ETC 
 
Camera properties 
 
Any reasonable camera can be used to produce acceptable photomontages.  This is demonstrated 
in the accompanying 500mm VD Camera Collage. 
 
This illustration uses the Canon 350 D digital SLR with an 18mm to 200mm Sigma telephoto 
lens.  Apart from reasonable photographic quality, the only other feature needed is the ability to 
use the same resolution and lens length each time.  Resolution is simple, the maximum possible 
on the camera is selected each time.  Lens length is less straightforward.  Manual selection on a 
telephoto lens is not precise, nor is zooming in on a digital camera unless there are 
predetermined stops. 
 
The Sigma telephoto lens has two reliable replicable lens lengths, 18mm and 200mm and 
200mm is too magnified to be useable, so 18mm is used. 
 
To determine the properties of the camera set as described, a viewpoint has to be selected of 
which the OS coordinates are known, and from where two widely separated, clearly defined and 
reasonably distant features whose grid coordinates are known can also be seen, such that the 
included angle of the features seen from the viewpoint can be calculated accurately. 
 
In this illustration, the viewpoint is in Dunnet in Caithness, and its coordinates have been 
determined by GPS with a stated accuracy of 3 metres.  The features chosen are the eastmost 
mast on Olrig Hill, and the very tall mast at Thrumster.  Their coordinates have been interpolated 
from 1:10,000 maps and the accuracy is probably also in the order of 3 metres. 
 
A single frame photograph of the view was taken at the 350D’s maximum resolution of 3456 x 
2304 pixels and resized for convenience to a resolution of 200ppi.  This resulted in an image of 
size 438.92 x 292.61mm.  The distance between the two features was 205.855mm. 



 
The angle between Rumster Mast and Olrig West Mast as seen from Dunmore is 34.3223°, see 
calculation below. 
 

 
Calculation of angle between Rumster Mast and Olrig West Mast as seen from Dunmore 
Dunnet. 

• Based on 7GPS readings, the average Dunmore viewpoint location was found to be  
ND 21438  71421. 

• Rumster Mast is at ND 19783 38543 
• Olrig West Mast is at ND 17498 65650 

 
 



 
 
31.4406° is represented on the image by 205.855mm.  That allows us to calculate that a complete 
circle will measure 2357.07mm so a single degree is 6.547mm and the radius which equates to 
correct viewing distance is 375.14mm.  For all practical purposes, the viewing distance of this 
image shot and manipulated as described will have a viewing distance of 375mm.  All other 
photographs shot by this camera on the same settings and adjusted as described will also have a 
viewing distance of 375mm.  The correct viewing distance of any camera can be ascertained by 
following the same process.   
 
Resizing A350D image to a correct viewing distance of 500mm. 
 
The 18mm focal length image described above is 438.92mm wide and has a correct viewing 
distance of 375mm.  Resizing it to any other viewing distance is a simple proportion. The 
calculation for 500mm is 500 x 438.92 ÷375 = 585.23.  Simply resize the image to 585.23mm 
wide and it will have a correct viewing distance of 500mm. 
 
Correct Viewing Distance, mm per degree, and Field of View 



 
Correct viewing distance is the radius of a 360° panorama taken by the camera.  If the desired 
correct viewing distance is to be 500mm, the panorama will have a circumference of 2πr where r 
= 500mm: 
2 x π x 500 = 3141.5927mm.  Each compass degree therefore equals 8.7266mm.   
 
If images with a viewing distance of 500mm are to be printed at 390mm wide, then the angle of 
view will be 390/3141.5927  x 360 = 44.691°. 
 
If viewing distances and image widths are to be standardised as recommended in the response, 
this table will be useful. 
 
Printed image width 390mm 
Viewing Distance mm per degree on paper Printed angle of view 
250mm 4.3633 89.382 (App 89°) 
500mm 8.7266 44.691 (App 45°) 
1000mm 17.4532 22.346(App 22°) 
 
 
 



SNH CONSULTATION ON WINDFARM VISUALISATIONS 
 
 
CURVED OR “PLANAR” IMAGES? 
 
“Planar” and “planar projection” are phrases used in the consultation draft.  A search of the 
internet suggests that a planar projection is a means of representing a curved body on a flat plane 
and requires some mathematical intervention.  As there is no explanation of the mathematical 
intervention used, it has been assumed that “planar” in the Consultation Draft simply means flat. 
 
Much has been made of the requirement to view photomontages curved to the radius of the 
correct viewing distance for absolute precision of viewing.  Much has also been made of the 
benefits of viewing a single frame flat image.  
 
Single frame flat images, unless truly planar projections, should also in theory be viewed curved 
to the radius of the correct viewing distance for absolute precision of viewing.  In a 360° 
panorama consisting of single frame overlapping images, each image will have its proportion of 
curve, and a single single frame image is no different. 
 
Clearly it is nonsense to consider viewing a single frame image to a curve, but there will be a 
point in viewing a panorama where curved and flat images diverge beyond an acceptable 
variation and this exercise attempts to point in the direction of where that might be. 
 
Comparison of an image with a correct viewing distance of 1000mm viewed curved to a 
radius of 1000mm with the same image viewed flat with the centre placed at 1000mm from 
the viewpoint. 
 
A panoramic photograph of the existing Causeymire Windfarm with a correct viewing distance 
of 1000mm is used for this exercise. 
 
Viewed curved 
The arc represented by this image measures just over 784mm, estimated at 784.3mm.  The angle 
of view is therefore 784.3 ÷ 17.4532 = 44.937°.  The arc’s half chord length is calculated as:  
sin 22.468° x 1000mm = 382.167mm.  The chord length is therefore 764.334mm, and that is how 
the panorama should be represented for this exercise. 
 
Viewed flat 
The centre of the image will be viewed from a distance of 1000mm, but the edges will be more 
distant, and they will be seen as if viewed from 1000mm.  The apparent visible size is therefore 
743.56mm per the following calculations. 
 



 
 

Two photographs were taken of the panoramic photograph of the existing Causeymire 
Windfarm, one at right angles to the line of sight with the centre being at a distance of 1000mm,  
the other curved to a radius of 1000mm from the camera. 



 
 
These photographs were digitally cropped and resized to the calculated apparent visible widths 
and mounted one above the other for direct comparison. 
 

 
 
The images were aligned vertically around a nominal centre line.  The true centre line is some 
30mm to the left but there are no precise features to align.  This is of course another limitation to 
the demonstration. 
 
The vertical yellow lines are aligned (within the limitations stated) with pylons or blade end tips 
in the top flat photograph, and the deviation from the curved photograph can be seen on the 
lower image. 
 
Three extracts from this montage are shown below (Left, Centre, and Right).  If these images are 
printed on paper at approx.185mm wide, they are very close to having a correct viewing distance 
of 1000mm, and viewing them thus will help to clarify the magnitude of variation between the 
two presentations. 

There are clearly limitations to “dining table-top” 
demonstrations, the principle ones being listed below. 
However, care was taken to be as accurate as possible 
and the results are good enough to demonstrate the level 
of magnitude of variation between the two setups. 
 
The demonstration can be replicated in more controlled 
circumstances but the results are likely to be very close 
to these. 

• The curved mount is accurate at the base, but 
slightly twisted at top right hand corner. 

• The precise focal point of the camera was not 
known. 

• The photographic image of the photograph is not 
of a high enough resolution to precisely define 
marker points eg tips of blades etc. 



 

 
 

 
 



 
 
It appears from this crude demonstration that the visible difference between a flat and a curved 
display up to a field of view of 45° is small enough to not significantly misrepresent a 
photomontage, and a slight head movement when viewing in the field will compensate for it. 
 
However, it also appears that there will be a point where the difference will be unacceptable and 
perhaps this point should be defined.   
 
One option might be to limit panoramic images to 40°, and if a wider field of view is required, 
provide a series of overlapping flat images. 
 
Another option might be that all continuous panoramic images over 45° must be viewed curved 
for correctness. 



SNH CONSULTATION ON WINDFARM VISUALISATIONS 
 
 
ILLUSTRATION OF MAGNIFICATION OF PERCEIVED SIZE WHEN USING 75MM 
EQUIVALENT IMAGES PRINTED AT 390MM WIDE AND HELD AT A 
“COMFORTABLE DISTANCE”.  (Incorporating observations on imposed image height.) 
 
The response includes “A turbine in a 75mm lens image viewed at a comfortable viewing 
distance of say 560mm……..will appear almost 50% larger than when held at the correct 
viewing distance of 827.6mm”. 
 
The 75mm equivalent image which accompanies the response was mounted on a board 560mm 
from a camera located at the viewpoint from where the original photograph was taken.  
Photographs of the arrangement used are at the end of this paper. 
 
Difficulty in incorporating both the photograph and the landscape in the frame were immediately 
encountered as follows: 
 

 
 
It was impossible to make a direct comparison of the photograph and the landscape.   
 
The problem was solved thus: 

 
 
The sky in the photomontage, which impedes comparison for assessment, was folded over.  
 
The response recommends: 
 
“Do not impose a paper height, vast areas of sky impede assessment, not assist it.”  The 
merits of that recommendation are clearly demonstrated in this illustration. 



The magnification of perceived size is illustrated below: 
 

 
 
The feature on the left is a built object, and that on the right is Olrig West mast.  When this 
illustrative photograph is sized to 400mm wide, the distance between the green arrows 
(landscape) is approx 128mm, and the distance between the red arrows (75mm equivalent image) 
is approx 191mm. 
 
In this illustration, the portrayed size on the 75mm equivalent image is 49.2% greater than 
observed in reality. 
 
The theoretical figure noted in the response is 47.8%, which validates this illustration. 
 
For set up of the illustration, see over. 
  



 


