
  

 

APPLICATION OF THE COMMUNITY PREFERENCES 
METHOD, 2000 – 2020 

 

 

Dr Andrew Lothian 
Scenic Solutions 

 

 

2022 



 
 
 
 
 
 
 
 
 
 
 
 

Reference 
Lothian, A., 2022. Application of the Community Preferences Method, 2000 – 2020, Scenic 

Solutions 

 
© Dr Andrew Lothian FEIANZ 
2022 
 
Scenic Solutions 
39B Marion Street, 
Unley, 5061 
South Australia 
AUSTRALIA 
 
Email: lothian.andrew@gmail.com 
Web: www.scenicsolutions.world 
 
Cover photos from the following surveys 
 

Tree Amenity  Coastal Viewscapes 

Barossa  River Murray 

Flinders Ranges Mt Lofty Ranges 

Lake District  

 
 



Application of the Community Preferences Method, 2000 – 2020 
EXECUTIVE SUMMARY 

The purpose of this paper is the explain the results of landscape quality assessment studies 
that the author has carried out over the past 20 years, focusing on what generates scenic 
attractiveness, the landscape components that contribute to it, and deriving generic ratings 
of landscape components. 
 
The paper commences by describing the Community Preferences Method developed by the 
author as a practical method to measure and map scenic quality and applied in sixteen 
surveys. The method has also been used to evaluate the visual impact of developments and 
of wind farms in Australia and in Britain. 
 
Method 
The method involves using images of the physical landscape and having participants rate 
their scenic attractiveness. The physical landscape is the independent variable and the 
ratings are the dependent variable because they depend on the landscape being rated by 
humans. The resulting ratings comprise the assessment of landscape quality. 
 
The method requires the landscape being assessed to be classified, photographs which 
meet certain criteria selected to represent the landscape, and benchmark photos of the 
wider landscape included in the survey which enable its results to be compared with other 
surveys. 
 
The dependent variable comprises the ratings of the landscape quality as assessed by 
participants in a survey. The survey involves determining the number of scenes, selecting 
scenes for the survey, providing instructions for participants, placing the survey on an 
Internet instrument, launching the survey and inviting participation to ensure an adequate 
sample of respondents. The rating scale comprises a 1 (low) – 10 (high) scale which is very 
effective.  
 
To enable the ratings to be related to the content of the landscape, separate surveys are 
carried out by small groups of the landscape’s components who assess their visual 
significance. Regression analysis is used to derive equations of the components’ 
contribution to landscape quality.  
 
Surveys 
The 16 surveys presented 1,633 scenes before 14,408 respondents and many more people 
who scored the components. Generally, the respondents were older who participated in the 
visual impact surveys while younger persons were more prominent in the landscape 
surveys, and more females than males participated in the landscape surveys, but the 
reverse applied in the visual impact surveys. The differences in respondent characteristics 
had no appreciable influence on the ratings. 
 
Familiarity with the area being assessed raised ratings slightly, between 4% and 14% for 
those very familiar with the area. An interesting finding in most of the surveys was that for 
scenes of high quality, the standard deviation, a measure of the uniformity of opinion, 
indicated strong uniformity, but as the landscape quality decreased, the uniformity 
decreased. This suggests that for landscapes that it likes, the community is more 
homogeneous than for scenes it dislikes. 
 
Influence of components on landscape ratings 
The strongest component in terms of its influence on ratings was diversity, followed by 
water, naturalness and landform with land cover (vegetation) having the least influence.  
For each unit increase in the land cover score, ratings increased by 0.63 and for landform 
they increased by 0.66. The steepness of the landform increased ratings by 0.40 while their 
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height increased them by 0.64. Indentations in the coastline increased ratings by 0.74 for 
each unit increase in indentation. Unless it is polluted or coloured, the presence of water 
always increases ratings. On the coast the sea raised ratings by 0.77 for each unit increase 
in its area, while wave action increased ratings by 0.43. Naturalness has a strong influence 
on ratings, averaging 0.69 over nine surveys but rising to 1.14 in the Lake District survey and 
0.96 in the Mt Lofty Ranges survey. Diversity, a measure of the busyness or variety in the 
scene has a very strong influence on ratings, averaging 1.23 over eight surveys for each unit 
increase in diversity.  
 
Generic ratings 
Compared with flat land, undulating land rated 9% higher, low and medium hills 13 – 14%, 
high hills 21%, and mountains 50% higher. Tree cover had its largest impact on flat land, 
increasing ratings by 26% for scattered trees and 37% for dense trees, however the 
increases were smaller for undulating, hilly and mountain landscapes, with smaller increases 
for land covered with scattered and dense trees.  
 
Straw-coloured pastures and crops rated higher than of green colour, 5% higher for crops 
and 6% for pastures. However, for vines, the opposite applied, those in leaf rated 5.5% 
higher than bare vines and same applied for orchards which rated 7.4% higher in leaf 
compared with bare trees. Dense indigenous trees rate the highest followed by sclerophyll 
forest and sclerophyll woodland and all indigenous vegetation rated higher than introduced 
vegetation. Dense and tall red gums along the River Murray rated 10% higher than those of 
moderate height. Water in dams and creeks increased ratings by 28% compared with dry 
features. There was no evidence for ratings to increase or decrease over the period of the 
surveys. 
 
Multiple regression analysis 
Multiple regression analysis provides a means of quantifying the relationship of the 
components to the ratings and showing their relative importance. The equations show the 
contribution, either positive or negative, that each component brings to the ratings. The 
correlation coefficient (R2) shows what percentage of the ratings are explained by the 
equation. Multiple regression analysis can employ all the components or just a selection of 
them, even only one component which in some cases provide a reasonably high R2. The 
equation could be used to predict the landscape quality rating based on this component. In 
the Flinders Ranges survey, the component which assess how spectacular the landscape 
had an R2 of 0.78 and the equation was then used to predict the rating with reasonable 
accuracy. Of the 43 equations derived from the surveys, nearly 50% had R2 of 0.8 or higher 
which indicates a good selection of the components that influence landscape quality. 
Generally, the more components in the equation, the higher the coefficient. Over the 20 
years of conducting surveys, the R2 has improved indicating that the selection of 
components to score in the survey has improved. Landform is the dominant component in 
the equations followed by naturalness and diversity.  
 
Mapping landscape quality 
Mapping landscape quality of a survey area utilized the resources available. The principal 
resource was the scenes that had been rated and analysed together with the many other 
photographs taken of the survey area. Multiple regression models were derived in nearly all 
of the surveys. Maps and aerial photographs were a valuable resource in all surveys. Google 
Earth became available in 2005 and surveys from then on utilized it. Finally, having driven 
throughout each of the survey areas and taken many photographs of them, the author 
became very familiar with them and this served well when mapping. Mapping of the area 
using these resources then proceeded and the resulting maps were later transferred to GIS.  
 
Conclusions 
The conclusions summarise the findings of this report. 
 



iii 

Application of the Community Preferences Method, 2000 – 2020 

CONTENTS 
 

EXECUTIVE SUMMARY i 

CONTENTS iii 

CHAPTER 1 INTRODUCTION 1 
1.1 Community preferences method 1 
1.2 Surveys 2 

CHAPTER 2 INDEPENDENT VARIABLE  3 
2.1 Classification of landscape units 3 
2.2 Photographs 3 
2.3 Benchmark photographs 5 

CHAPTER 3 DEPENDENT VARIABLE 6 
3.1 On-line survey instruments 6 
3.2 Survey 6 
3.3 Participation  8 
3.4 Rating scale 8 
3.5 Sample size 9 
3.6 Scoring components 10 

CHAPTER 4 DATA MANAGEMENT 12 
4.1 Normality 12 
4.2 Strategic Bias 12 
4.3 Confidence interval 12 
4.5 Survey times 13 
4.5 Area per survey 14 

CHAPTER 5 RESPONDENT CHARACTERISTICS 15 
5.1 Demographics 15 
5.2 Familiarity 16 
5.3 Standard deviation 17 

CHAPTER 6 INFLUENCE OF COMPONENTS ON LANDSCAPE RATINGS 18 
6.1 Components and ratings  18 
6.2 Relationship between components and ratings and between components 18 

CHAPTER 7 COMPONENTS 21 
7.1 Land cover 21 
7.2 Landform 22 
7.3 Land use 24 
7.4 Water 24 
7.5 Naturalness 26 
7.6 Diversity 27 
7.7 Summary – influence of components on ratings  28 

CHAPTER 8 GENERIC RATINGS 29 

8.1 Landforms and land cover 29 
8.2 Crops and pastures 30 
8.3 Vines 31 
8.4 Orchards and market gardens 31 
8.5 Vegetation 32 
8.6 Water 32 
8.7 Stability of ratings 32 
8.8 Summary – generic ratings 33 

CHAPTER 9 MULTIPLE REGRESSION ANALYSIS 34 
9.1 Equations  34 
9.2 Correlation coefficients 36 

9.3 Components 38 

CHAPTER 10 MAPPING LANDSCAPE QUALITY 40 
10.1 Resources for mapping 40 

10.2 Method for mapping  41 

10.3 Maps of landscape quality 41 

CHAPTER 11 CONCLUSIONS 43 

REFERENCES 44 

PAPERS BY ANDREW LOTHIAN 45 



iv 

Application of the Community Preferences Method, 2000 – 2020 

 

 
 
 
 
 
 
 
 
 
 

  



1 

Application of the Community Preferences Method, 2000 – 2020 

CHAPTER 1 INTRODUCTION 
 
In this paper the results of landscape quality assessment studies that the author has carried 
out are explained, focusing on what generates scenic attractiveness, the landscape 
components that contribute to it, and deriving generic ratings of landscape components. 
 
1.1 Community Preferences Method 
 
The key to measuring landscape beauty is to recognise that it involves measuring one’s 
preferences, how much one likes or dislikes the landscape. It involves using photographs as 
a surrogate for the landscape, photographs that fulfil certain criteria, and a rating scale to 
evaluate their landscape quality. 
 
The Community Preferences Method is a practical method developed to measure and map 
scenic quality. The method has been applied in sixteen surveys by the author including the 
entire coast of South Australia, the Barossa Valley region, the Flinders Ranges, the Mt Lofty 
Ranges, the River Murray, and in England, the Lake District. It has also been used to 
evaluate the visual impact of developments on the coast and River Murray, and also of wind 
farms both in Australia and in Britain (see https://scenicsolutions.world/projects/). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1 Community Preferences Method 

 
Figure 1 summarises the Community Preferences Method. The method involves 
photographing the area, classifying the area into units of similar characteristics, selecting 
photographs representative of its characteristics, rating the photographs by participants on a 
1 to 10 scale, analysing the results, and applying the ratings to areas of the region with 
similar characteristics. 
 
The method uses the community to rate landscape preferences as it is the community that 
derives satisfaction from the landscape and should therefore determine its scenic quality. 
Significantly the method does not rely on one person’s “expert knowledge” and therefore can 
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be justified in a court appeal. The method enables their ratings to be aggregated in a 
structured way for statistical analysis. 
 
The method involves using images of the physical landscape and having participants rate 
their scenic attractiveness. The physical landscape is the independent variable and the 
ratings are the dependent variable because they depend on the landscape being rated by 
humans. The resulting ratings comprise the assessment of landscape quality. While the 
landscape is fairly constant, seasonal changes apart, humans vary widely although their 
ratings will remain reasonably constant.  
 
A detailed explanation of the Community Preferences Method used by the author is 
contained in his book, The Science of Scenery, How we view scenic beauty, what it is, why 
we like it, and how to measure and map it, and in the website: 
www.scenicsolutions.world/community-preferences-method/  
 
1.2 Surveys 
 
The author has completed the following 16 surveys over 20 years involving the use of the 
Community Preferences Method. Full details are included in the references. 
 
1. Landscape Quality Assessment of South Australia, 2000, PhD Thesis. 
2. Scenic perceptions of the visual impact of wind farms on South Australian landscapes, 

2003.  
3. Amenity value of scattered and isolated trees, 2004. 
4. Coastal Viewscapes of South Australia, 2005.  
5. Assessing the impact on scenic quality of coastal developments, 2005. 
6. Barossa and Light region landscape assessment study, 2005. 
7. Assessing the scenic quality and landscape characteristics of the City of Victor Harbor, 

2006. 
8. South Australian River Murray landscape assessment project, 2007.  
9. Assessing visual effects of development along the River Murray, 2007.  
10. Flinders Ranges landscape quality assessment project, 2009.  
11. Generic landscape survey, 2013.  
12. Lake District National Park (UK) landscape quality assessment, 2013.  
13. Mount Lofty Ranges landscape quality assessment project, 2015.  
14. World’s best landscapes project, 2016.  
15. Community survey of the visual impact and acceptability of wind farms in Australia, 2018. 
16. Survey of the visual impacts and acceptability of wind farms to councillors and senior 

council staff in Britain, 2020.  
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CHAPTER 2 INDEPENDENT VARIABLE 

The independent variable comprises the landscape to be assessed in the study region. It 
involves photographing the landscapes and selecting, based on landscape units, scenes for 
inclusion in the survey. These may include benchmark photos to relate the study area to the 
wider region. It also involves measuring the landscape components present in the 
landscapes. 

2.1 Classification of landscape units 
 
The variations in the region’s landscape are classified to ensure that the photographs 
adequately sample these variations. An iterative process is generally involved. Classification 
can use existing physiographic or geomorphic classifications for the study region 
supplemented by observations during photographing it.  
 
An example is the Coastal Viewscapes survey (Lothian, 2005a) in which the following simple 
classification was adopted: high cliffs, low cliffs and beaches, headlands and bays, beaches 
and dunes, and samphires and mangroves. These combinations derived by becoming very 
familiar with the coast while photographing it and testing these categories with every new 
part of the coast visited. The landscape units need not be overly complex. The objective is to 
differentiate the region’s landscape sufficiently to ensure the photographs adequately 
sample its characteristics. Figure 2 illustrates this with the classification derived for the 
Barossa survey which has twelve categories. 
 

 
Lothian, 2005b 

Figure 2 Example of landscape unit classification: Barossa region 
 
2.2 Photographs 
 
Photographs are used as a surrogate of the landscape being assessed and the rating 
performed by participants is a surrogate for in situ viewing of the landscape. Research has 
established the efficacy of using photographs as a substitute for the landscape providing 
they meet certain criteria. The criteria developed by the author is as follows: 
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• Horizontal landscape format; to ensure consistency and standardising of the survey 
scenes, do not mix horizontal and vertical formats (Nassauer, 1983). 

• Colour, not black & white which emphasises formalist qualities. 

• 50 mm focal length although some are now using 75 mm as this better represents the 
landscape as seen (Macdonald, 2014). 

• Avoid photographic composition – have good lateral and foreground context, cover a 
single landscape unit, use typical representative scenes, not unusual landscapes. 

• Minimise extraneous features – people, sheep or cattle, wildlife, fences, electricity poles 
and wires, excavations and other eyesores all of which can affect landscape quality 
either positively or negatively. 

• Avoid transitory effects of special atmospheric lighting of sunsets and the strong side 
lighting of early morning or evening and avoid visually striking cloud formations. 

• Photograph in bright sunlight, avoid heavy clouded days as it saps colour from the 
landscape. Aim for sunny cloud-free conditions to standardize scenes against blue sky. If 
clouds are present, ensure the landscape is sunlit. 

 
Photograph from eye level. Tripods lower the camera below eye level and include more of 
the immediate foreground. For scenes from high elevations (mountains or hills) include some 
foreground to provide context and show it was not photographed from an aircraft. 
Landscapes are normally viewed from the ground, not from the air. Do not use drones to 
photograph the landscape. 
 
Spliced photos can be used but avoid combining more than two as the resulting image will 
be very wide and thin. 
 
The literature usually suggests photographing between 10 am and 4 pm (i.e. 1000 to 1600 
hours) but this assumes adequate sunlight during this period. In locations such as Canada, 
Japan and northern Europe the sun may set by 4 pm in winter so the hours are restricted to 
around 2 pm. A low sun angle creates long shadows, back lighting, loss of features and 
reflections off water. In mid-summer the sun rises at 4 am and sets after 8 pm, so 
photographs can be taken between, say, 6 am and 6 pm. So, it is not possible to be 
prescriptive of the hours for photography, it depends on the location.  
 
Distinguish between the permanent components of a landscape and transitory components 
such as the light, the presence of clouds and seasonal colours. Taking the example of 
lighting, the strong side light in the early morning and evening can enhance the scenic 
quality of even a dull scene but this is a transitory phenomenon, not its permanent 
manifestation. Assessment of landscape quality needs to focus on the permanent landscape 
as it is viewed through the day and not in its transitory phase.  
 
Using existing photo collections necessitates removing those photos which contain people or 
animals, have strong composition, strong side lighting and appealing cloud formations. Only 
5% of such collections may be suitable. 
 
Use Photoshop sparingly to remove extraneous objects such as poles and haze. 
 
When photographing a region, traverse as many of the roads as possible by vehicle or foot 
balancing the need to cover the region against the time available. When weather conditions 
delay it, time is of the essence and planning the route beforehand is vital. Photographing 
involves leaving the vehicle and walking to the adjacent fence to photograph over it so that 
the fence does not feature in the scene. This takes more time but is essential. 
 
The smaller the region, the more fine-grained the analysis of landscape quality can be. For 
large regions it must necessarily be broad brushed. The author’s survey of the state of South 
Australia, an area of nearly one million square kilometres included the arid area which is 
86% of the state, large tracts of which lack diversity. It was represented by only 17% of the 
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scenes whereas the diverse Mt Lofty Ranges which accounted for 0.63% of the state, was 
served by 16% of the scenes. 
 
Standardising the photos as much as possible through the application of these criteria will 
better ensure that the ratings reflect the scenic quality of the landscape, not the quality of the 
photograph (Scott and Canter, 1997).  
 
2.3 Benchmark photographs 
 
Benchmark photos are scenes of the wider region to provide a context for the area being 
assessed. They enable the ratings to be benched against the region as a whole and thus the 
results can be compared with other surveys within the region. 
 
An example of the importance of benchmark scenes is the Barossa survey which covered a 
relatively small area whose ratings ranged only over 1.5 units, from 5 to 6.5 whereas the 
ratings for South Australia ranged from 3 to 8. By including scenes from outside the Barossa, 
the ratings were comparable with other surveys and reflected a state or even a national 
perspective. In a survey of 150 scenes, 20 – 30 would be benchmark scenes, a ratio of 13 – 
20% of scenes. 
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CHAPTER 3 DEPENDENT VARIABLE 

While the independent variable is the landscape being assessed, the dependent variable 
comprises the ratings of its landscape quality as assessed by participants in the survey. The 
survey involves determining the number of scenes, selecting scenes for the survey, writing 
instructions for participants, placing the survey on an Internet instrument, launching the 
survey and inviting participation.  
 
The survey contains the number of photographs needed to adequately represent the region 
being assessed. Prior to the use of the Internet for surveys, the number was limited by 
fatigue affecting the participants, however with the Internet, a participant can rest and return 
to the survey. The author’s landscape surveys have ranged from 112 to 160 scenes, 
average 136, while the visual impact surveys ranged from 46 to 160 scenes.  
 
In the author’s surveys, the average area covered by each scene ranged from 7 sq km per 
survey scene for the fine-grained Barossa survey, to over 6,000 sq km per scene for the 
state of South Australia where a large proportion is arid and essentially featureless. Apart 
from this large-scale survey, the area covered by each photo was found to be 0.008 of the 
total area in sq km. On this basis, for an area of 1,000 sq km each scene would represent 8 
sq km, for 2,000 sq km 16 sq km, and so on. 
 
3.1 On-line survey instruments 
 
Prior to the availability of the Internet, landscape surveys involved showing participants 
slides or photographs of the landscape, a slow and laborious process over which they have 
little control. With the Internet, on-line survey instruments are available which greatly 
facilitate surveys.  
 
The advantages of Internet surveys over traditional questionnaires include the following: 
(Bishop, 1997; Wherrett, 1999, 2000).  
 
• Paperless. 
• Does not require postal surveys or interviews so therefore less expensive to implement. 
• Automation of responses. 
• Potentially enormous sample size, however, care is needed as the sample can 

potentially include virtually the entire world! 
• Rapid response and greater user control over the speed of the survey. 
• Improved randomisation of scenes - a different order for each viewer. 
• Improved accuracy of response as the results do not have to be transferred by hand 

from sheets as in paper-based surveys. 
 
There are many on-line survey instruments available. The author uses Survey Monkey which 
is easy to use, randomises the questions and has a rapid query service. As there are 
thousands of surveys running at any one time it is easily able to handle landscape quality 
surveys. Survey Monkey requires images to be less than 150 kb for rapid downloading to the 
screen so using compression software such as IrfanView, images are compressed to 900 
pixels width which brings most under 150 kb.  
 
While in the mid-1990s household Internet access barely existed, it now is over 85% for 
developed countries and there are many free Internet services such as libraries.  
 
3.2 Survey 
 
The survey proper comprises the following sections: 
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• Introduction to the survey, its purpose, what it covers, emphasis that no qualifications or 
experience are required and that the survey includes the opportunity to make comment 
and ask for a summary of its results. It also includes an email address for queries. 

 

• Instructions covering how it works, how long it will take, and hints for doing the survey. 
 

• Demographic questions to enable respondents to be compared with the nation’s 
population to determine how the representativeness of the survey. The questions 
generally cover: age, gender, education level, birthplace, home postcode and familiarity 
with the area being surveyed. 

 

• Sample scenes are then shown, not for rating but to indicate the range of scenes that the 
survey will contain. The full span of likely ratings should be shown. This also serves to 
cue the respondent’s brain to the rating scale and the range of scenes which the survey 
contains.  

 

• The survey scenes are then shown. The survey instrument randomises these continually 
so that the issue of one scene affecting the rating of the next is avoided. The instrument 
also indicates progress with the survey. 

 

• Following completion of the survey scenes, a box appears thanking respondents for 
participating and providing contact details for further information. It also leads to a box for 
making comments on the survey and for the respondent’s email address, if they wish to 
receive a summary of the results. 

 
The instructions contained in the Lake District survey are shown below. 
 
How it works 

• You will be shown a photograph of a scene and asked to rate its scenic attractiveness 
i.e. how much you like it.  

• The ratings are on a scale of 1 to 10 with 1 being very low and 10 being very high  

• Just click the appropriate number to register your rating for each scene  

• Click on the Next button to move on. 

• You can go back and edit your ratings.  

• You can also leave the survey and return and re-log in. 
 
How long will it take? 

• The survey has a total of 145 scenes. How long it takes will depend on how much time 
you spend rating each scene, but it can be completed in less than 15 minutes. 

• There is no time limit to rate each scene. 

• Please rate all scenes as this will provide a greater statistical weight to the survey  

• None of the scenes for rating is repeated but some features are removed or modified in 
duplicated scenes. 
 

Hints 

• Use the entire rating scale, don’t just sit in the middle around 5. 

• Judge each scene on its merits. 

• Trust your initial instinct – don’t think too much about your response.  

• Try to ensure you have no distractions (phone, callers, etc.) before you start the survey.  

• If you feel tired or get interrupted during the survey, take a break, the survey will wait 
until you return. 

 
The brain can rapidly discriminate a rating for a scene (Herzog, 1984, 1985) and participants 
should be encouraged to rate the scenes rapidly as this minimizes cognitive analysis and 
relies instead on one’s affective preferences.  
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3.3 Participation  
 
Determining who should participate in a survey is determined by the survey’s location and 
scope. The author’s South Australian surveys drew participants from across the state. The 
Australian wind farm survey drew participants from across Australia. The Lake District 
survey drew participants from across England, Wales and Scotland. The British wind farm 
survey restricted participation to councillors and senior staff of councils in England, Wales 
and Scotland. 
 
Invitations to participate in the Lake District survey were emailed to the following 
organisations and bodies.  
 

• Walking, rambling, rock climbing, cycling, angling clubs and mountain rescue 
organisations. 

• Councils, including parish councils – staff and elected councillors. 

• Churches. 

• Campsites, B&Bs, hotels. 

• Tourist attractions. 

• Newspapers. 

• Individuals. 

• Miscellaneous groups. 
 
For the Lake District survey, over 1500 email addresses were obtained. The author’s 
experience is that at least 10% of these will prove invalid, inaccurate or out-of-date. Social 
media sites such as Facebook and Twitter provide the means for accessing many people. A 
generic letter is sent to organisations, tailored to each group and where a name is available, 
addressed personally.  
 
3.4 Rating scale 
 
The rating scale is a means to converting the participant’s subjective assessment of a scene 
into a number. While they may describe the landscape as superb, beautiful, mediocre, 
boring, and so on, the rating scale forces them to choose a number which is a surrogate of 
their assessment. Thousands of people have participated in the author’s surveys and the 
experience is that most find it an easy and even an enjoyable process.  
 
While one can disaggregate the components and assess them individually, this is a cognitive 
process involving the mind in analysing and classifying the components. However, the 
assessment of scenic quality is an affective process involving our likes and dislikes, our 
preferences, and is performed holistically by the mind. It is performed instantly and without 
analysis.  
 
Robinson et al (1976) makes the point that all the “components of complex phenomena are 
studied together with the set of interactions between components, and a subjective 
judgement is made that does not consciously disaggregate the effects of all the components 
and their interaction because the whole is more important than the component parts.” 
 
The most common rating scale is 1 (low) to 10 (high). This provides an absolute measure of 
scenic quality and approximates and interval scale type of number (Stevens, 1946). A base 
of zero to the scale is difficult to conceptualise, i.e. complete absence of aesthetic appeal. 
The author has found that even flat, featureless landscape can rate 3 or 4 (Figure 3), and 
papers on the Canadian prairies remark on its appeal (Rees, 1977, Evernden, 1983).  
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Figure 3 Flat, featureless landscape yet rated 4.09 

 
The rating scale should go from low to high, not the reverse which confuses participants. 
Participants tend to assume the low - high continuum and if the opposite is used, high – low, 
they may revert during the survey to the low – high range with renders the ratings 
problematic. 
 
3.5 Sample size 
 
The standard for social sciences is to reduce sample error to ≤ 5% (i.e. 0.05) which requires 
a minimum of 380 participants. As the sample size increases towards 400 the confidence 
interval falls quickly to 5% and going beyond 400 reduces it yet further but at a slower rate. 
However, if large samples can be obtained without excessive cost, then this will lower the 
confidence level yet farther.  
 
Table 1 summarises the statistics including the confidence interval of the landscape surveys 
and Table 2 summarises the visual impact surveys. Some of these surveys had samples 
which exceeded 1,000 with concomitant low confidence intervals.  
 

Table 1 Landscape surveys 
 

 Survey 
participants 

Confidence 
Interval 

Number 
of scenes 

Mean 
rating 

Standard 
deviation 

South Australia landscapes 319 0.055 160 5.81 1.77 
Tree amenity 440 0.039 112 5.33 1.74 
Coastal Viewscapes of SA 2200 0.021 138 6.51 1.87 
Barossa landscapes 1210 0.028 120 5.30 1.98 
River Murray landscapes 1673 0.024 120 6.03 1.90 
Flinders Ranges landscapes 2422 0.020 127 6.26 1.79 
Generic landscapes 204 0.069 145 4.52 1.36 
Lake District landscapes 502 0.044 145 6.11 1.24 
Mount Lofty Ranges landscapes 519 0.043 150 5.94 1.98 
World’s best landscapes 128 0.087 143 6.61 1.87 

Total/average 9617 0.043 1360 5.84 1.75 

Note: The number of scenes excludes benchmark scenes 

 
The highest mean rating in the landscape surveys was, not surprisingly, the survey of the 
World’s best landscapes, followed by the Coastal Viewscapes survey which reflected the 
presence of the ocean in many of the scenes. The Flinders Ranges survey followed which 
reflected the spectacular mountain scenery and then the Lake District survey in England 
which reflected the presence of the lakes and attractive landscapes. It is also worth noting 
that the Lake District survey had the lowest standard deviation indicating a strong 
commonality of opinion about its landscapes. For three of the surveys, however, the number 
of participants was below the 0.05 confidence interval – the South Australian landscapes, 
Generic landscapes, and World’s best landscapes.  
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Table 2 Visual impact surveys 
 

 Survey 
participants 

Confidence 
Interval 

Scenes 
with 

Scenes 
without 

Mean  
with wf 

Mean 
without 

Rating 
difference 

SA Wind farms 311 0.056 80 80 5.49 6.15 0.66 
Coastal developments 1659 0.024 41 41 5.00 7.09 2.09 
River Murray developments 1259 0.028 80  4.76*   
Australian wind farms 779 0.035 49 49 5.61 6.82 1.21 
British wind farms 783 0.035 23 23 5.27 7.08 1.81 

Total/average 4791 0.036 273 193 5.34 6.78 1.44 

* The River Murray Developments Survey used a 1 – 9 Likert scale. Omitted from average. 

 
The largest gap in the mean ratings of scenes with and without the development or wind 
farm was for the coastal developments survey - more than 2 on the 10-point scale, i.e. a 
20% decrease in scenic quality. This was followed by the British wind farm survey of 1.81. 
Only one survey, the SA wind farms survey exceeded the 0.05 confidence interval. This 
could have been due to the large number of scenes in the survey, 160, whereas the other 
surveys had fewer scenes.  
 
In total there were 1,633 scenes used in both types of surveys involving 14,408 participants 
in their rating. Added to these are many more people who scored the components of the 
landscape surveys. 
 
3.6 Scoring components 
 
The survey ratings of themselves provide no information on what generates scenic quality, 
what is the contribution of the various components, landform, land cover, land use etc that 
comprise the landscape. To provide this, the visual significance of each component is scored 
by a small group of up to 30 persons (Robinson et al, 1976).  
 
Scoring the components uses a 1 to 5 scale which differentiates it from the 1 to 10 rating 
scale. The five unit scoring scale provides sufficient discrimination for the components. 
Combined with the landscape quality ratings, the component scores are used in multiple 
regression analysis to determine their relative importance and contribution of each 
component. An example from the Mt Lofty Ranges survey is shown below: 
 
Y (rating) = 0.41 (constant) + 0.57 land cover + 0.49 diversity +0.43 naturalness +0.27 colour 
+ 0.08 landform. R2 = 0.86, p = 0.000 
 
The equation indicates that land cover followed by diversity and naturalness are the key 
influences on the rating. Landform is a relatively minor influence. With a correlation 
coefficient of 0.86 the equation explains 86% of the variation in ratings.  
 

The landscape components scored in the author’s surveys are shown in Table 3. 
Determining what components to score comes from becoming very familiar with the area’s 
landscape when photographing it. The influence each of these had on ratings is examined in 
Chapters 6 and 7. 
 

Table 3 Landscape components of South Australian surveys 
 

SA Coast  Barossa Region  River Murray  Flinders Ranges  Mt Lofty Ranges 

 Water/land 
indentation  

 Area of water 

 Awe-tranquil 
scale 

 Diversity 

 Barossa Ranges  

 Buildings & 
structures 

 Naturalness 

 Terrain 

 Trees 

 Cliffs 

 Trees 

 Tree health  

 Water 

 Water reflections  

 Naturalness 

 Landform 

 Dull – awe 
inspiring 

 Rockfaces 

 Vegetation  

 Naturalness 

Landform 
Land cover 
Water 
Naturalness 
Diversity 
Colour 
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 Naturalness 

 Quality of beach 

 Landform height 

 Vines 

 Water  

 Diversity 

 Tranquillity  

 Diversity 

 Colour 

 Aridity – lushness 
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CHAPTER 4 DATA MANAGEMENT 
 
4.1 Normality 
 
On completion of the survey, the data need to be inspected for normality and any strategic 
bias apparent among the participants. Normality is assessed by plotting a histogram of the 
respondent means (Figure 4) and also by Q-Q plots of their Z scores (Figure 5). Normality is 
shown by the Q-Q plot by the data lying along the diagonal line. 
 

 
Lothian, 2013 

Figure 4 Histogram of respondent means 
Lake District survey 

 

 
Lothian, 2013 

Figure 5 Q-Q plot of respondent means 
Lake District survey 

 

4.2 Strategic Bias 
 
Strategic bias occurs when the respondent seeks to use the survey for their own objectives, 
such as promotion of the region by giving it high scores or alternatively if they want to 
downgrade an area they give it low scores. The mean ratings of all the respondents are 
arranged in descending order and this allows the ratings of 10 and 1 to be quickly identified. 
Most surveys identify a few respondents who display strategic bias, whether intentionally or 
through laziness, not bothering to decide a rating for each scene. A few cases is unlikely to 
affect the overall results and can be ignored. Judgement is made on whether or not to delete 
or retain them. 
 
4.3 Confidence interval 
 
Following the selection of respondents, the confidence interval for the sample can be 
calculated (https://www.surveysystem.com/sscalc.htm). For social sciences, the usual figure 
is 0.05 (or 5%).  
 

The confidence interval (also called margin of error) is the plus-or-minus figure usually reported in 
newspaper or television opinion poll results. For example, if you use a confidence interval of 4 and 
47% percent of your sample picks an answer you can be "sure" that if you had asked the question of 
the entire relevant population between 43% (47-4) and 51% (47+4) would have picked that answer. 
 
The confidence level tells you how sure you can be. It is expressed as a percentage and represents 
how often the true percentage of the population who would pick an answer lies within the confidence 
interval. The 95% confidence level means you can be 95% certain; the 99% confidence level means 
you can be 99% certain. Most researchers use the 95% confidence level. 
 
When you put the confidence level and the confidence interval together, you can say that you are 
95% sure that the true percentage of the population is between 43% and 51%. The wider the 
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confidence interval you are willing to accept, the more certain you can be that the whole population 
answers would be within that range. 
Source: www.surveysystem.com   

 
Table 4 summarises the responses and confidence intervals of the 16 surveys. The average 
number of responses used in analysis was 82%, ranging from 53% to 100%. The average 
confidence interval was 0.041 which is below the 0.05 target. Four of the 16 surveys were 
above the 0.05 target.  
 

Table 4 Summary of responses and confidence intervals 
 

Survey Year Respondents Used 
responses 

% 
used 

Confidence 
interval 

PhD South Australian landscapes 2000 319 319 100.0 0.055 
South Australian wind farms 2003 454 311 68.5 0.056 
Tree amenity 2004 619 440 71.1 0.047 
Coastal Viewscapes 2005 3324 2200 66.2 0.021 
Coastal development 2005 2413 1659 68.7 0.024 
Barossa landscapes 2005 2260 1210 53.4 0.028 
River Murray landscapes 2007 2138 1673 78.3 0.024 
River Murray developments 2007 1427 1259 88.2 0.027 
Flinders Ranges landscapes 2009 3549 2452 68.1 0.020 
Generic landscapes 2012 204 204 100.0 0.068 
Lake District National Park landscapes 2013 540 502 93.0 0.044 
Mount Lofty Ranges landscapes 2015 560 519 92.7 0.043 
World’s Best Landscapes 2016 146 128 87.7 0.087 
Australian wind farm survey 2018 848 779 91.9 0.035 
British wind farm survey 2019 805 783 97.3 0.035 

Average  1307 963 81.7 0.041 

 

4.4  Survey times 

Five studies in which the time taken to complete the survey was recorded is shown in Table 
5.  In the earlier studies when some respondents used dial-up Internet connections, it was 
found that there was only a 6% difference between dial-up and broadband. Several surveys 
including River Murray and Lake District did not provide the times taken by participants. 
Overall, the average time per survey was 20 minutes or 12 seconds per scene.  
 

Table 5 Survey times 

Survey Scenes Minutes/survey Seconds/scene 

Tree Amenity, 2004 112 14.6 7.8 
Coastal Viewscapes, 2005 166 19.8 7.2 
Barossa, 2005 150 18.2 7.3 
Flinders Ranges, 2009 147 12.2 5.0 
World’s Best landscapes, 2016 143 25.3 10.6 
Australian wind farm survey, 2018 97 28.0 17.3 
British wind farm survey, 2019 46 21.6 28.2 

Average 123 20.0 11.9 

 

The time taken to rate each scene over three surveys is shown by Table 6. The figures 
reinforce the point that rating is best performed very quickly as this is based on an 
immediate affective judgement, not cognitive analysis. The longer the time taken for each 
scene, the more likely it is that the participants were analysing their content. If 10 seconds is 
assumed to be the threshold for affective judgement, then 90% assessed the scenes on that 
basis and 10% used cognitive judgement.  
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Table 6 Breakdown of times taken to rate each scene 
 

Seconds/scene Nos. participants %  

0 - 4.99 1927 50.80 
5 - 9.99 1505 39.68 

10 - 14.99 272 7.17 
15 - 19.99 60 1.58 
20 - 29.99 22 0.58 
30 - 39.99 5 0.13 
40 - 49.99 1 0.03 

>50 1 0.03 

Note: Covered 3 studies, Tree Amenity, Coast, and Flinders Ranges 
 

4.5  Area per survey 
 
Each of the survey areas was different, some like the coast and River Murray were linear, 
while others were a region. Table 7 summarises the distances or areas per scene.  Linear 
surveys ranged from 9 to 27 km per scene while area surveys ranged from 7 to 102 square 
km per scene (excluding the South Australian landscape survey which was 6,100 sq km per 
scene).  

Table 7 Area per survey scene 
 

Linear surveys Scenes Km Km/scene 

Coastal Viewscapes 138 3,700 26.81 
River Murray  120 1,081 9.01 
Area surveys Scenes Sq. km Sq.km/scenes 
PhD South Australian landscapes 160 981,550 6,135 
Barossa landscapes 120 841 7.01 
Flinders Ranges landscapes 127 13,007 102.42 
Lake District landscapes 145 2,292 15.81 
Mount Lofty Ranges landscapes 150 4,700 31.33 

 
In a large survey area, the analysis of landscape quality is necessarily at a broad-brushed 
level but for smaller areas, it can be far more fine-grained. Much of South Australia 
comprises arid desert and most of it is flat and featureless so it can be represented by 
relatively few scenes. The Mount Lofty Ranges and the Lake District by contrast are 
extraordinarily complex within relatively small areas and far more scenes are required to 
adequately represent them. Figure 6 shows the close relationship between the area of the 
survey and the area per scene.  
 

  
Trend line: y =125.71 + 307.33, R2 = 0.99 

Figure 6 Relationship between survey area and area per scene  
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CHAPTER 5 RESPONDENT CHARACTERISTICS 
 
5.1 Demographics 
 
Table 6 summarises the demographic data for the participants of the landscape surveys and 
visual surveys. 
 

Table 6 Demographics of participants in surveys 
 

Demographics 
Landscape 

surveys 
Visual surveys 

 N % N % 

18 – 24 596 5.59 66 2.32 

25 – 44 3955 37.1 666 23.43 

45 – 65 5250 49.25 1415 49.77 

65+ 859 8.06 696 24.48 

Total 10660 100 2843 100 

Male 4775 44.75 1517 53.38 

Female 5895 55.25 1325 46.62 

Total 10670 100.00 2842 100 

No qualification 1431 13.42 512 18.41 

Diploma/ Certificate 3097 29.04 843 30.32 

Degree 3485 32.69 767 27.59 

Higher degree 2648 24.84 658 23.67 

Total 10661 100 2780 100 

Born in Australia 8351 81.66 1689 82.88 
Not born in Australia  1875 18.33 349 17.12 

Total 10226 100 2038 100 

 
Points that arise from the demographics are: 
 

• More older persons (65+) participated in the visual impact surveys while younger 
persons (18 – 44) were more prominent in the landscape surveys. 

• More females than males participated in the landscape surveys, but the reverse applied 
in the visual impact surveys. 

• The proportion of qualifications and for birthplace were similar for both kinds of surveys. 
 
The purpose of obtaining the demographic data was to ascertain the extent to which they are 
similar to the wider population. Generally, however, they do not match as participants in 
these surveys are usually older and better educated than the country as a whole. It is usually 
very difficult to gain the participation of persons who lack interest in the survey (Tucker et al, 
2006). Chi-square tests are performed of the significances of the differences between the 
participants and the wider community (Table 7). These show that with respect of age and 
education in particular, participants differed from the community. Participants were older and 
better educated though the gender balance and birthplace were generally similar. 
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Table 7 Significance of difference of study participants with South Australian population 
(p value) 

 

 Tree amenity Coast Barossa R. Murray Flinders R. Mt Lofty R. 

Age 0.000 0.000 0.000 0.000 0.000 0.000 
Education 0.000 0.000 0.000 0.000 0.000 0.000 
Gender 0.070 0.290 0.000 0.000 0.000 0.300 
Birthplace 0.062 0.000 0.000 0.000 0.400 0.004 

 
If the differences affected the results, then they would matter. Testing this by the mean 
ratings across the range of participant characteristics (Table 8, Figure 7) indicates that 
differences in these characteristics had no appreciable influence on the ratings. If there were 
major differences between participants these would be evident in the ratings.  
 

Table 8 Average ratings across respondent characteristics in studies 
 

 
 

Tree 
amenity 

Coast Barossa 
River 

Murray 
Flinders 
Ranges 

Lake 
District 

Mt Lofty 
Ranges 

Age 18 - 24 5.55 6.35 5.57 6.03 6.07 6.30 5.97 
 25 – 44 5.46 6.55 5.50 6.07 6.19 6.12 5.96 
 45 – 64 5.55 6.48 5.60 6.01 6.37 6.15 5.90 
 65+ 5.73 6.53 5.60 6.07 6.31 5.99 6.00 

Education No Qual 5.08 6.49 5.46 6.04 6.16 6.23 5.97 
 Dip/Cert 5.80 6.44 5.53 6.02 6.26 6.20 6.01 
 Degree 5.46 6.54 5.68 6.09 6.36 6.16 5.83 
 High degree 5.49 6.56 5.49 5.97 6.32 5.98 5.99 

Gender Male 5.46 6.44 5.57 6.02 6.35 6.11 5.94 
 Female 5.53 6.57 5.55 6.05 6.26 6.10 5.96 

Birthplace Australia 5.52 6.50 5.61 6.07 6.34  5.95 
 Not Aust. 5.45 6.52 5.36 6.08 6.09  5.92 

 

 
Note: Exaggerated scale 

Figure 7 Average ratings across respondent characteristics in seven studies 

 
5.2  Familiarity 
 
While the saying goes that familiarity breeds contempt, with landscapes, the opposite 
applies, the more familiar that a person is with a landscape, the more it appeals to them. If 
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one lived in an area there are a host of associations one has that are connected with the 
area. For the Lake District the ratings of those who were extremely familiar with the area 
were 14% higher than those who had never visited it (Figure 8). For the Coast survey the 
figure was over 4%, for the Flinders Ranges survey it was over 12%, and for the Mount Lofty 
Ranges survey the figure was 8% difference. So, a common finding is that familiarity 
increases the appeal of an area.  
 

 
Lothian, 2013 

Figure 8 Influence of familiarity on ratings of the Lake District  
 

5.3 Standard deviation 
 
Standard deviation (SD) is a measure of the range of opinion on ratings, where it is high it 
indicates a wide range of opinion whereas a low SD indicates fairly similar opinions. In all the 
surveys except the Barossa it was found that for high ratings, the SD was low but it 
increased as ratings decreased (Figure 9). This suggests that for scenes of high quality 
participants’ ratings are similar but are more varied when the quality is lower. Lamb and 
Purcell (1990) had a similar finding for naturalness of scenes and Williamson and Chalmers 
(1982) also found the same. This suggests that for landscapes that it likes, the community is 
more homogeneous than for scenes it dislikes which may explain why high quality 
landscapes are so popular.  
 

  
 

Figure 9 Relationship of ratings and standard deviation, Coast and Lake District surveys 
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CHAPTER 6 INFLUENCE OF COMPONENTS ON LANDSCAPE RATINGS 

6.1 Components and ratings 
 
Each of the nine landscape quality assessment surveys conducted by the author scored 
components of the landscape that were considered relevant influences on the ratings of 
landscape quality. A total of 53 components were examined, 24 of them compared the ratings 
with the components, and 29 compared one component with another. Many of these involved 
only a single test; of the ratings comparison, there was only one which was applied in all nine 
surveys, two in eight surveys and one in seven surveys, the remaining 20 were in fewer 
surveys. For the inter-component comparisons, 24 were for a single survey. 
 
6.2 Relationship between components and ratings and between components 
 
The relationship between components and ratings and between components was plotted on a 
two-dimensional graph and the trend line was derived together with its algorithm and 
correlation coefficient. Figure 10 shows the example of the comparison of the land cover score 
with the ratings from the Mt Lofty Ranges survey.  The key statistic is the slope of the trend 
line, in this case 1.35, and the R2, here it was a healthy 0.69. 
 

 
y = 1.35x + 1.50, R² = 0.69 

Figure 10 Relationship between ratings and land cover score, Mt Lofty Ranges survey 
 

Table 9 summarises the range of slopes and the range of correlation coefficients (R2) for the 
ratings compared with components across the surveys.  

 
Table 9 Ratings compared with components 

 

Comparison Surveys Range of slopes Range of R² 

Ratings & naturalness 9 -0.11 - 1.20 0.01 - 0.71 

Ratings & diversity 8 0.70 - 1.95 0.34 - 0.69 

Ratings & tree significance 8 0.19 - 1.35 0.04 - 0.69 

Ratings & landform 7 0.002 - 0.78 0.002 - 0.52 

Ratings & water area 6 0.24 - 0.77 0.05 – 0.35 

Rating & landform steepness 3 0.26 - 0.49 0.15 - 0.34 

Ratings & colour 3 0.02 - 0.95  0.0001 - 0.38 

Rating & height of landforms 2 0.48 - 0.79 0.26 - 0.63 

Ratings & rock faces 2 0.47 - 0.48 0.27 - 0.34 
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Ratings & vegetation height 2 0.10 - 0.15 0.01 - 0.02 

Rating & tranquillity/awe 2 0.21 - 1.19 0.01 - 0.68 

Ratings & water edge 1 0.57 0.17 

Ratings & vegetation density 1 0.26 0.02 

Rating & coastal indentation 1 0.74 0.48 

Rating & waves 1 0.43 0.22 

Rating & beach quality 1 0.18 0.04 

Rating & seaweed 1 -0.54 0.41 

Ratings & Barossa Ranges 1 0.11 0.02 

Ratings & vines 1 -0.14 0.04 

Ratings & buildings 1 -0.40 0.14 

Rating & cliffs 1 0.65 0.43 

Ratings & tree health 1 0.36 0.1 

Ratings & spectacular 1 1.09 0.78 

Ratings & aridity 1 -0.89 0.39 

 

It is apparent from the table that the range for each item is quite large, in other words, 
comparisons of ratings with component ‘x’ did not yield similar results across the surveys, 
rather they ranged quite widely. The range increases with the number of surveys, where there 
are only a few surveys, the range is much less. Only ratings compared with rockfaces 
achieved similar results, though only over two surveys (0.47 – 0.48). Other components with a 
modicum of consistency in the slopes of their equations were water area (0.24 – 0.48), 
steepness (0.29 – 0.49), and height of landforms (0.48 – 0.79). 
 
Table 10 summarises the range of slopes and the range of correlation coefficients (R2) for the 
comparisons of components across the surveys. Where there was more than one survey 
involved, the range for each item was large. 
 

Table 10 Components compared with components 
 

Comparison N Slope R² 

Naturalness & diversity 8 -0.28 - 1.21 0.03 - 0.55 

Naturalness & land cover 7 -0.13 - 0.96 0.001 - 0.32 

Natural & landform 5 0.02 - 0.69 0.002 - 0.33 

Naturalness & water 2 0.07 - 0.77 0.004 - 0.4 
Naturalness & landform 

steepness/height 1 0.03 0.003 

Naturalness & colour 1 0.16 0.02 

Diversity & water 1 -0.01 0.0002 

Diversity & trees 1 -0.01 0.0002 

Diversity & landform height 1 0.35 0.48 

Tree height & tree significance 1 0.26 - 0.71 0.69 – 0.79 

Tree density & tree significance 1 0.45 – 0.54 0.40 – 0.98 

Tranquillity-awe & water area 2 -0.18 - 0.57 0.02 - 0.30 

Tranquillity-awe & height 1 0.64 0.76 

Tranquillity-awe & steepness 1 0.49 0.54 

Beach quality & diversity 1 -0.02 0.002 

Beach quality & area of water 1 -0.08 0.003 

Beach quality & naturalness 1 -0.13 0.07 
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Beach quality & indentation 1 -0.57 0.20 

Beach quality & seaweed volume 1 -0.65 0.29 

Coastal indentation & diversity 1 0.39 0.54 

Area of sea 1 0.77 0.35 

Landform height & steepness 1 1.19 0.86 

Rockfaces & terrain 1 1.11 0.66 

Terrain & spectacular 1 0.87 0.73 

Rockfaces & spectacular 1 0.87 0.38 

Rockfaces & colour 1 0.74 0.19 

Vines & trees 1 -0.44 0.18 

Aridity & colour 1 -0.56 1.27 

Land cover & landform 1 0.16 0.03 
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CHAPTER 7 COMPONENTS 
 
In this section the findings relating to each of the components is examined.  
 
7.1 Land cover 
 
The equations derived for ratings and the significance of trees were remarkably similar as 
evident in Table 11. Apart from the World’s best landscapes and the River Murray surveys, the 
slopes range from 0.47 to 1.35 (Figure 10). The average slope over all eight surveys was 0.63 
(R2 0.26), in other words, for each unit increase in the tree score, ratings increased by 0.63. 
 

Table 11 The influence of trees on ratings 
 

 Thesis Barossa River 
Murray 

Flinders 
Ranges 

Mt Lofty 
Ranges 

Generic Lake 
District 

World’s 
best 

Slope 0.47 0.59 0.29 0.64 1.35 1.06 0.48 0.19 
R2 0.16 0.36 0.06 0.30 0.69 0.39 0.07 0.04 

 
Figure 9 shows that the Thesis survey found the height of the trees contributed strongly to 
their significance; the slope was 0.71 (R2 0.69) (Figures 11, 12). The Tree Amenity survey 
however found the tree height contributed less strongly to their rating; 0.26 (R2 0.79). 
 

 
y = 0.71x + 0.99, R² = 0.69 

Figure 11 Tree height & tree significance, Thesis survey 
 

 
 

Figure 12 Thesis survey, rating 6.38, tree height score 4.50 
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The Thesis survey found that the density of the trees contributes to their significance; the 
slope was 0.45 (R2 0.40) while the Tree Amenity survey found a slightly stronger influence 
0.54 (R2 0.98). Tree health slightly affected ratings in two surveys, Tree Amenity and River 
Murray, with an average slope of 0.34.  
 
In seven surveys land cover was compared with naturalness and it was found to contribute 
significantly in five of the surveys, an average slope of 0.48 (R2 0.16). It was as high as 0.96 in 
the Mt Lofty Ranges survey.   
 
7.2 Landform 
 
Table 12 summarises the influence of the landform on ratings from seven surveys. The 
average over the surveys was a slope of 0.66 (R2 0.30) with the strongest influence being the 
Lake District survey with a slope of 1.29 and a high R2 (Figure 13) followed by the Generic 
survey, 0.98, Flinders Ranges, 0.88 (Figure 14), and the Mt Lofty Ranges 0.64.  
 

Table 12 Influence of landform on ratings 
 

 Thesis Barossa Flinders 
Ranges 

Mt Lofty 
Ranges 

Generic Lake 
District 

World’s 
Best 

Slope 0.50 0.07 0.88 0.64 0.98 1.29 0.23 
R2 0.20 0.002 0.52 0.19 0.32 0.78 0.11 

 

 
y = 1.29x + 1.93, R² = 0.79 

Figure 13 Influence of landform on ratings, Lake District survey 

 

 
 
Figure 14 Flinders Ranges survey, Akaba & Wilpena Pound, rating 7.67, landform score 4.32 
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The steepness of the landform in three surveys had a fair influence on ratings, 0.40 (R2 0.24) 
while the height of landforms in two surveys had a stronger influence, 0.64 (R2 0.45). The 
results of the following components were combined: ratings and rock faces, cliffs, steepness, 
and spectacular yielding a slope of 0.55 (R2 0.36). 
 
The influence of naturalness on landforms over five surveys was only 0.30 (R2 0.14) and 
diversity had a similar influence on the height of landforms of 0.35 (R2 0.48).  
 
Tranquillity-awe was judged on a 5-point scale in the Coastal Viewscapes survey in regard to 
the cliffs, tranquillity comprising 1 - 3 and awe comprising 3 - 5 on the scale. The survey found 
that tranquillity-awe had a substantial influence on ratings, a slope of 1.19 (R2 0.68) which 
means that for every one unit increase in tranquillity-awe, that the ratings increased by 1.19. 
Figure 15 shows that when the height of the cliffs was low, it was judged tranquil but as the 
cliff rose in height, it shifted to awe. The slope for the influence of height was 0.64 (R2 0.76) 
and steepness had a slightly lesser influence of 0.49 (R2 0.54). 
 

 
y = 0.64x + 0.89, R² = 0.76 

Figure 15 The influence of cliff heights on tranquillity-awe, Coastal Viewscapes survey 
 

The same Coastal Viewscapes survey scored the indentation of the coast on a 5-point scale, 
1 being an essentially straight coastline with no indentations and 5 being heavily indented 
(Figures 16 and 17). Overall, the slope was 0.74 (R2 0.48) indicating that it had strong 
influence on ratings.  

 

 
Semaphore beach, indentation score 1.06 

 
Cape Bauer, indentation score 4.56 

Figure 16 Examples of coastal indentation scores 
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y = 0.74x + 4.55, R² = 0.48 

Figure 17 Influence of coastal indentation on ratings, Coastal Viewscapes survey 

 
Interestingly, coastal indentation had a negative influence on beach quality which was not 
surprising as coastlines with strong indentations often had cliffs and headlands though 
sometimes with bays between them (Figure 18). Indentation, however, had a positive 
influence on diversity as coastlines with many curves and inlets are more diverse than a 
straight coastline (slope 0.39, R2 0.54). 
 

 
y = -0.57x + 3.93, R² = 0.20 

Figure 18 Influence of coastal indentation on beach quality, Coastal Viewscapes survey 

 
7.3 Land Use 
 
Because land use is not a qualitative component, it is not possible to rate the various land 
uses together. However, in the Barossa survey, vines and buildings were compared with the 
ratings. In both instances, their influence was negative though small: vines -0.14 (R2 0.04), 
buildings -0.40 (R2 0.14). 
 
7.4 Water 
 
Water has a very significant influence on landscape quality and this was evidenced through 
six surveys. Figure 19 illustrates this with the effect of the area of the sea on ratings with a 
slope of 0.77 (R2 0.35). Wave action in the sea had a fair influence on ratings, 0.43 (R2 
0.22). 
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y = 0.77x + 4.65, R² = 0.35 

Figure 19 Influence of the area of the sea on ratings, Coastal Viewscapes survey 
 

Figures 20 and 21 illustrate the influence of the area of the sea on the scoring of tranquillity-
awe. Most of the scorings are between 1 and 3, the tranquillity part of the scale, suggesting 
that tranquillity rather than awe is the dominant influence. 
 

 
y = 0.57x + 1.27, R² = 0.30 

Figure 20 Influence of the area of the sea on tranquillity-awe, Coastal Viewscapes survey 
 

 
Semaphore beach, rating 6.49, tranquillity-

awe score 1.68 

 
Head of Bight, rating 7.69, tranquillity-awe 

score 4.00 
Figure 21 Examples of tranquillity-awe score 

 
In the Mt Lofty Ranges survey, the presence of water contributed strongly to the naturalness 
of the landscape with a slope of 0.77 (R2 0.40).  
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7.5 Naturalness 
 
Naturalness has a strong influence on ratings, as shown by Figures 22 and 23 from the Lake 
District survey where naturalness slope was 1.14 (R2 0.43); for each unit increase in 
naturalness, the ratings increased by 1.14. Overall, the mean slope of the influence of 
naturalness on ratings for the nine surveys was 0.69 (R2 0.32). 
 

 

Figure 22 Lake District survey, Wast Water, rating 7.48, naturalness score 4.5 

 

 
y = 1.14x + 2.52, R² = 0.43 

Figure 23 Influence of naturalness on ratings, Lake District survey 
 

Table 13 summarises the statistics for naturalness compared with the ratings and other 
components. The slopes for the component comparisons are very similar as are the 
correlation coefficients.  
 

Table 13 Statistics for naturalness comparisons 
 

 N Slope R2 

Ratings & naturalness 9 0.69 0.32 
Naturalness & diversity 8 0.33 0.14 
Naturalness & land cover 7 0.32 0.12 
Natural & landform 5 0.31 0.14 
Naturalness & water 2 0.42 0.20 

 
Figures 24 and 25 illustrates the strong influence of land cover on naturalness from the Mt 
Lofty Ranges survey, slope 0.96 (R2 0.32). 
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y = 0.96x - 0.22, R² = 0.32 

Figure 24 Influence of land cover on naturalness, Mt Lofty Ranges survey 
 
 

 
 

Figure 25 Mt Lofty Ranges survey, Morialta, rating 6.84, naturalness score 4.67 

 
7.6 Diversity 
 
Diversity is a measure of the busyness of a scene, the combination of landform, land cover, 
land use, water bodies, colour, clouds etc. These surveys have found that diversity together 
with naturalness are among the strongest influences on landscape quality (Figure 26, 27). 
The mean over eight surveys was a slope of 1.23 (R2 0.52). 
 

 
y = 1.50x + 2.17, R2 = 0.55 

Figure 26 Influence of diversity on ratings, Coastal Viewscapes survey 
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Figure 27 The Bluff from west, rating 6.89, diversity score 3.65 
 

Table 14 summarises the slopes and correlation coefficients for the influence of diversity on 
ratings across eight surveys. In five of the surveys the slope was greater than one, indicating 
that for each unit increase in the diversity score, the ratings increased by more than one.  

 
Table 14 Influence of diversity on ratings 

 

 Thesis Coast 
River 

Murray 
Flinders 
Ranges 

Mt Lofty 
Ranges Generic 

Lake 
District 

World's 
best 

Slope 1.34 1.50 0.99 1.10 0.84 1.95 1.45 0.70 

R2 0.54 0.55 0.36 0.66 0.34 0.69 0.63 0.40 

         

7.7 Summary – influence of components on ratings  
 
For each unit increase in the land cover score, ratings increased by 0.63 and for landform it 
was 0.66. The steepness of the landform increased ratings by 0.40 while their height 
increased them by 0.64. Coastal indentations increased ratings by 0.74 for each unit 
increase in indentation. Unless it is polluted or coloured, the presence of water always 
increases ratings. On the coast the sea raised ratings by 0.77 for each unit increase in its 
area, while wave action increased ratings by 0.43. Naturalness has a strong influence on 
ratings, averaging 0.69 over nine surveys but rising to 1.14 in the Lake District survey and 
0.96 in the Mt Lofty Ranges survey. Diversity, measure of the busyness or variety in the 
scene has a very strong influence on ratings, averaging over eight surveys 1.23 for each unit 
increase in diversity.  
 
The influence of these components on ratings is summarised by Table 15. The strongest 
component in terms of its influence on ratings was diversity, followed by water, naturalness 
and landform with land cover (vegetation) having the least influence.  
 

Table 15 Influence of components on ratings 
 

 N Slope R2 

Land cover 8 0.63 0.26 
Landform 7 0.66 0.30 

Water 6 0.77 0.35 
Naturalness 9 0.69 0.32 

Diversity 8 1.23 0.52 

 

Table 9 summarises the interaction of components with other components.  
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CHAPTER 8 GENERIC RATINGS 

With over 1,500 scenes rated by 14,400 respondents it should be possible to derive generic 
ratings for a range of landscape types – plains, hills, vegetation, rivers etc. To derive these, 
a range of categories was developed and from each of the surveys the ratings were 
allocated to the appropriate category.  
 
8.1 Landforms and land cover 
 
Table 16 and Figures 28 and 29 summarise generic ratings for landforms and trees. These 
show that for flat land together with medium hills, high hills and mountains, ratings increase 
from bare land, scattered trees and dense trees. However, for undulating land and low hills 
the ratings peaked with scattered trees and declined for dense trees. It had been found that 
scattered trees are preferred over dense trees and this probably reflects the lower ratings of 
dense trees for undulating land and low hills. Looking across the row for bare (i.e. no trees), 
the ratings increase across each of the landforms, rising their highest for mountains. 
 

Table 16 Generic ratings for landforms and trees 
 

 Flats Undulating Low hills Medium hills High hills Mountains 

Bare 4.29 4.67  4.86  4.88  5.18  6.44 
Scattered trees 5.40 5.66 5.36 5.36 6.06 6.50 

Dense trees 5.86 5.33 5.14 6.05 6.17 6.85 
Scenes 206 116 69 65 38 40 

 

 
Figure 28 Generic ratings for landforms and trees – sorted by trees 

 

 
 

Figure 29 Generic ratings for landforms and trees – sorted by landforms 

3

4

5

6

7

Bare Scattered trees Dense trees

R
a
ti
n
g
 s

c
a
le

 1
 -

1
0

Flats Undulating Low hills Medium hills High hills Mountains

3

4

5

6

7

Flats Undulating Low hills Medium hills High hills Mountains

R
a
ti
n
g
 s

c
a
le

 (
1
 -

1
0
)

Bare Scattered trees Dense trees



30 

Application of the Community Preferences Method, 2000 – 2020 

Table 17a shows the percentage increase for each landform with tree cover compared with 
bare land and Table 17b shows the percentage increase across each landform for the range 
of tree cover. Table 17a shows that tree cover had its largest impact on flat land, ratings 
increased by 26% for scattered trees and 37% for dense trees, however the increases were 
smaller for undulating, hilly and mountain landscapes. Table 17b shows that compared with 
flat land, undulating land rated 9% higher, low and medium hills 13 – 14% higher, high hills 
21% higher, and mountains 50% higher. The increases were smaller for land covered with 
scattered and dense trees.  

 
Table 17a Percentage change for tree cover across landforms (compared with bare land) 

 
% Flats Undulating Low hills Medium hills High hills Mountains 

Bare 100 100 100 100 100 100 
Scattered trees 126 121 110 110 117 101 

Dense trees 137 114 106 124 119 106 

 
Table 17b Percentage change for landforms across tree cover (compared with flat land) 

 
% Flats Undulating Low hills Medium hills High hills Mountains 

Bare 100 109 113 114 121 150 
Scattered trees 100 105 99 99 112 120 

Dense trees 100 91 88 103 105 117 

 
Table 18 summarises the ratings for the five main landforms found on the South Australian 
coast. The high cliffs rate the highest followed by headlands and bays. 
 

Table 18 Coastal landforms 
 

Landforms Mean Scenes 

High cliffs 7.84 15 
Low cliffs 6.32 14 
Headlands & bays 7.02 46 
Dunes & beaches 6.30 45 
Samphires & mangroves 4.75 18 

 
Table 19 summarises the ratings for the landforms and areas on the River Murray in South 
Australia. Steep cliffs rate12% higher than sloping cliffs. 

 
Table 19 River Murray landforms 

 

Landforms Mean Scenes 

Sloping cliffs 6.15 10 
Steep cliffs 7.00 16 
Lakes 5.43 15 
River Murray 6.16 88 
Coorong 5.99 17 

 
8.2 Crops and pastures 
 
Table 20 and Figure 30 summarise the ratings of crops and pastures based on whether they 
are straw-coloured or green. Surprisingly, in both cases, the straw-coloured rated higher, 5% 
for crops and 6% for pastures. 
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Table 20 Ratings of crops and pastures 
 

 Straw-coloured Scenes Green-coloured Scenes 

Crops 5.07 28 4.83  50 
Pasture 4.83 188 4.54  75 

 

 
 

Figure 30 Ratings of crops and pastures 

8.3 Vines 
 
Figure 31 compares the ratings of vines with those with a range of hills behind which always 
lifts the ratings. Such scenes are common in the Barossa Valley and McLaren Vale wine 
regions of South Australia. Figure 30 also compares the ratings of bare vines with those in 
leaf, those with leaf being 5.5% higher. Table 21 provides the ratings. 
 

Table 21 Ratings of vines 
 

 Vines Vines with ranges Bare vines Vines in leaf 

Ratings 5.05 5.21 5.32 5.61 
Scenes 52 38 1 72 

 

 
 

Figure 31 Ratings of vines 
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The Thesis survey included ratings of mixed uses – orchards and market gardens and their ratings 
are shown by Table 22. When they are in green leaf they rate nearly half a unit higher (7.4%) than 

4

5

6

Straw coloured
pasture

Straw coloured
crops

Green coloured
crops

Green coloured
pastures

R
a
ti
n

g
 s

c
a

le
 1

 -
1
0

4

5

6

Vines Vines with ranges
in background

Vines - bare Vines - leaf

R
a

ti
n
g

 s
c
a
le



32 

Application of the Community Preferences Method, 2000 – 2020 

when they are with yellow leaf. The Mt Lofty Ranges survey found market gardens rated 5.54 and 
orchards 4.88 (3 scenes each). 

 
Table 22 Ratings of orchards and market gardens, Mt Lofty Ranges 

 

 Mixed uses Mixed uses – yellow Mixed uses – green  

Ratings 5.67 5.28 5.72 
Scenes 3 3 3 

 

8.5 Vegetation 
 
Table 23 shows the ratings of vegetation. Dense indigenous trees rate the highest followed 
by sclerophyll forest and sclerophyll woodland, the latter being very common. All indigenous 
vegetation rated higher than introduced vegetation.   
 

Table 23 Ratings of vegetation 
 

Vegetation Mean Scenes 

Sclerophyll woodland 5.73 300 
Sclerophyll forest 5.92 6 
Dense indigenous trees, open ground 6.25 13 
Dense indigenous trees, closed ground  7.51 3 
Non-indigenous vegetation 5.59 28 
Mallee vegetation 5.71 5 

 
Table 24 shows the ratings of red gums (Eucalyptus camaldulensis) along the River Murray, 
the tall dense stands rating the highest, 10% higher than dense gums of moderate height. 
 

Table 24 Ratings of red gums, River Murray 
 

 Tall dense red 
gums 

Tall open red 
gums 

Moderate height 
dense red gums 

Moderate height 
open red gums 

Ratings 6.97 6.69 6.36 6.08 
Scenes 8 21 3 16 

 
8.6 Water 
 
Table 25 summarises the ratings of scenes with water in dams and creeks. There is a 1.60 
difference (28%) in the ratings of dams and creeks with and without water. The size of the 
dam indicates the area of water and that more is better.  
 

Table 25 Ratings of water in dams and creeks 
 

Landforms Mean Scenes 

Dams, creeks with water visible 5.72 13 
Dams, creeks without water 4.11 4 
Mt Lofty scenes with dams 6.07 9 
Small dams 6.04 9 
Large dams/reservoirs 6.29 3 

 
8.7 Stability of ratings 
 
Several of the components were rated in surveys separated by some years. Examining 
these may indicate whether ratings change over time or are stable. Table 26 shows the 
ratings of vegetation and Table 27 shows the ratings of landform over the period 1999 – 
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2015. Neither table shows any trend in the ratings, either increasing or decreasing over this 
period. The ratings are randomised over a range for each component.  
 

Table 26 Ratings of vegetation 1999 – 2015 

 

Year 
Straw 

pasture 
Straw 
crops 

Straw 
with 

ranges 

Green 
pasture 

Green 
crops 

Vines 
in leaf 

Vines 
with 

ranges 

Sclerophyll 
woodland 

Intro 
Veg. 

1999 4.73 4.18 4.70 5.16 4.53 5.06 4.95 6.11 5.29 
2003 5.20 6.16 5.61   6.25  5.49 5.62 
2004 5.51 5.03  5.57 4.50 5.42  5.59  
2005 5.20  5.48   5.32 5.48 5.90 5.30 
2007     4.39   4.28  
2008        6.67  
2013    5.71 4.07  4.37   
2015 5.53 4.94 5.47 6.49 6.00  6.04 6.10 6.17 

 
Table 27 Ratings of landform 1999 – 2015 

 

 Flats Flats with 
ranges 

Undulating Hills Mountains 

1999 4.37 4.70 4.97 5.42 7.05 
2003 4.74 5.61 4.96 5.66  
2004 5.56 5.20 5.65 5.99  
2005 5.31 5.13 5.40 5.51  
2007 4.46     
2009 4.54  5.34 5.11  
2015 5.94 4.95 5.92 5.97 6.89 

 
8.8 Summary – generic ratings 

 
Compared with flat land, undulating land rated 9% higher, low and medium hills 13 – 14% 
higher, high hills 21% higher, and mountains 50% higher. Tree cover had its largest impact 
on flat land, ratings increased by 26% for scattered trees and 37% for dense trees, however 
the increases were smaller for undulating, hilly and mountain landscapes, with smaller 
increases for land covered with scattered and dense trees.  
 
Straw-coloured pastures and crops rated higher than of green colour, 5% higher for crops 
and 6% for pastures. However, for vines, the opposite applied, those in leaf rated 5.5% 
higher than bare vines and same applied for orchards which rated 7.4% higher in leaf 
compared with bare trees.  
 
Dense indigenous trees rate the highest followed by sclerophyll forest and sclerophyll 
woodland and all indigenous vegetation rated higher than introduced vegetation. Red gums 
along the River Murray rated highest if dense and tall, these rated 10% higher than those of 
moderate height. 
 
Water in dams and creeks increased ratings by 28% compared with dry features. 
  
There was no evidence for ratings to increase or decrease over the period of the surveys. 
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CHAPTER 9 MULTIPLE REGRESSION ANALYSIS 
 
Multiple regression analysis provides a means of quantifying the relationship of the 
components to the ratings and showing their relative importance. The independent variables, 
i.e. the components such as trees, landforms and water are compared with the dependent 
variables, i.e. the ratings. This assumes that these components determine the ratings. There 
are usually other components that have not been identified and scored so the regression 
analysis is unlikely to provide 100% accurate answer. However, it does also show how 
accurate it is.  
 
9.1 Equations 
 
Table 28 shows the equations derived by multiple regression analysis from the River Murray 
survey. The equations show the contribution, either positive or negative, that each 
component brings to the ratings. The correlation coefficient (R2) shows what percentage of 
the ratings are explained by the equation. In the River Murray Model 1, the R2 is 0.81 which 
means that 81% is explained by the equation. This indicates that nearly 20% of the ratings 
are not explained by the equation which means there must be some other component(s) that 
is missing. 

Table 28 Multiple regression equations, River Murray survey 

 
Study R2 P Equation 

R Murray Model 1 0.81 0.000 Y = 2.88 + 0.53 diversity + 0.58 cliffs + 0.27 naturalness + 0.24 tree 
health + 0.20 water + 0.05 trees – 0.16 reflections – 0.60 tranquillity 

R Murray Model 2 0.65 0.000 Y = 2.278 + 0.706 diversity + 0.421 water + 0.319 cliffs 

 
The equations cover all the components that were scored in the survey, plus a simpler 
equation with only a few components. Often these simple equations produce a reasonably 
high correlation coefficient (R2) and the equation may be used instead of the more complex 
equation. For example, in the Flinders Ranges survey, a model used only one component, 
how spectacular the scene appears. The equation for this, Y = 2.84 + 1.10 spectacular, has a 
R2 of 0.78 so it explains 78% of the variance in the ratings which is quite reasonable. The 
equation enables the scores for spectacular to be inserted and then the rating of a particular 
scene may be derived. A spectacular score of 5 yields 8.34 (2.84 + 1.10 X 5). Table 29 
shows the rating for other scores of spectacular. By scoring how spectacular a scene is, this 
equation provides a short cut way of obtaining it landscape quality rating.  
 

Table 29 Application of spectacular equation, Flinders Ranges 
 

Spectacular score Rating 

1 3.94 
2 5.04 
3 6.14 
4 7.24 
5 8.34 



35 

Application of the Community Preferences Method, 2000 – 2020 

 
 

Figure 32 Flinders Ranges survey, Edeowie Gorge,  
Spectacular score 4.41, rating 7.36, predicted rating 7.69.  

This is 5% higher than the actual rating. 
 

Table 30 shows 43 equations for the eight surveys.  

Table 30 Multiple regression equations for eight surveys 
 

Model R2 P Factors Equation 

Tree amenity  
Enter 

0.53 0.000 10 Y = 3.22 + 0.34 number + 0.33 health + 0.31 height + 
0.31 verticality + 0.11 cform + 0.05 spacing – 0.11 theight 
– 0.12 tdiameter – 0.17 cdensity– 0.26 species  

Tree amenity 
backward 

0.52 0.000 7 Y = 3.16 + 0.38 health + 0.37 number + 0.30 verticality + 
0.27 height – 0.11 theight – 0.17 cdensity – 0.23 species  

Tree amenity 
forward 

0.51 0.000 7 Y = 2.92 + 0.38 health + 0.30 verticality + 0.29 number + 
0.25 height + 0.11 spacing – 0.17 cdensity– 0.20 species  

Tree amenity 
stepwise 

0.50 0.000 6 Y = 2.98 + 0.40 health + 0.35 number + 0.24 height + 
0.30 verticality – 0.17 cdensity – 0.21 species  

Coast 1 revised 0.86 0.000 10 y = 1.36 + 0.52 tranquillity + 0.36 beach quality + 0.26 
water area + 0.26 naturalness + 0.19 diversity + 0.18 
indentation + 0.11 steepness + 0.08 height - 0.14 
seaweed - 0.06 waves 

Coast 2 revised 0.85 0.000 8 y = 1.017 + 0.47 tranquillity + 0.32 quality + 0.279 
naturalness + 0.25 area + 0.23 diversity + 0.17 
indentation 0.13 steepness + 0.08 height 

Coast 3 revised 0.84 0.000 6 y = 0.90 + 0.68 tranquillity + 0.31 quality + 0.29 area + 
0.26 naturalness + 0.24 diversity + 0.21 indentation  

Coast 4 revised 0.78 0.000 5 y = 0.43 + 0.47 diversity + 0.46 indentation + 0.43 
naturalness + 0.38 area + 0.34 quality 

Coast 5 revised 0.64 0.000 3 y = 0.98 + 1.11 diversity + 0.47 naturalness + 0.14 
indentation 

Coast 6 revised 0.55 0.000 1 y = 2.17 + 1.50 diversity 

Barossa Backward 0.54 0.000 7 Y = 2.80 + 0.43 Natural + 0.27 Water + 0.26 Trees + 0.17 
Vines + 0.11 Terrain + 0.08 Barossa Ranges – 0.01 
Building 

Barossa Stepwise 0.51 0.000 3 Y = 3.22 + 0.55 Natural + 0.22 Trees + 0.17 Vines 
Barossa natural 0.43 0.000 1 Y = 3.83 + 0.67 Natural 

Flinders Ranges 0.85 0.001 8 Y = 2.72 + 0.62 spectacular + 0.24 diversity + 0.18 terrain 
+ 0.16 vegetation + 0.07 naturalness + 0.01 rockfaces – 
0.02 colour – 0.12 lusharid 

Flinders Ranges 0.85 0.001 7 Y = 2.69 + 0.61 spectacular + 0.24 diversity + 0.21 terrain 
+ 0.15 vegetation + 0.08 naturalness – 0.02 colour – 0.13 
lusharid 
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Flinders Ranges 0.78 0.001 1 Y = 2.84 + 1.10 spectacular 

River Murray 1 0.81 0.000 8 Y = 2.88 + 0.58 cliffs + 0.53 diversity + 0.27 naturalness 
+ 0.24 tree health + 0.20 water + 0.05 trees – 0.16 
reflections - 0.60 tranquillity 

River Murray 2 0.81 0.000 6 Y = 2.956 + 0.54 diversity + 0.59 cliffs + 0.28 naturalness 
+ 0.23 tree health + 0.21 water – 0.62 tranquillity 

River Murray 3 0.65 0.000 3 Y = 2.278 + 0.706 diversity + 0.421 water + 0.319 cliffs 
River Murray 4 0.39 0.000 1 Y = 3.042 + 1.040 diversity 
River Murray only 1 0.85 0.000 8 Y = 2.15 + 0.459 cliffs + 0.437 diversity + 0.297 tree 

health + 0.259 natural + 0.245 water + 0.156 trees – 0.39 
tranquillity – 0.109 reflections 

River Murray only 2 0.85 0.000 7 Y = 1.811 + 0.469 cliffs + 0.463 diversity + 0.303 tree 
health + 0.263 natural + 0.255 water + 0.166 trees – 
0.436 tranquillity 

River Murray only 3 0.72 0.000 3 Y = 1.169 + 0.735 diversity + 0.448 water + 0.432 tree 
health  

River Murray only 4 0.44 0.000 1 Y = 2.649 + 1.183 diversity 

Mt Lofty Ranges 1 
 

0.90 0.000 6 Y = -0.63 + 0.55 naturalness + 0.54 diversity + 0.37 land 
cover + 0.28 landform + 0.28 colour + 0.14 water 

Mt Lofty Ranges 2 
 

0.86 0.000 5 Y = 0.41 + 0.43 naturalness + 0.49 diversity + 0.57 land 
cover + 0.083 landform + 0.27 colour 

Mt Lofty Ranges 3 
 

0.85 0.000 4 Y = 0.60 + 0.42 naturalness + 0.70 diversity + 0.58 land 
cover + 0.067 landform 

Mt Lofty Ranges 4 0.85 0.000 3 Y = 0.69 + 0.45 naturalness + 0.76 diversity + 0.54 land 
cover 

Mt Lofty Ranges 5 0.81 0.000 2 Y = 1.08 + 0.66 naturalness + 1.03 diversity 
Mt Lofty Ranges 6 0.32 0.000 1 Y = 4.36 + 0.54 natural 

Generic 1 0.82 0.001 5 Y = 1.82 + 0.74 trees + 0.45 diversity + 0.29 naturalness 
+ 0.23 landform – 0.12 colour 

Generic 2 0.79 0.001 3 Y = 2.02 + 1.09 trees + 0.48 landform – 0.12 colour 
Generic 3 0.78 0.001 2 Y =1.73 + 1.10 trees + 0.46 landform 
Generic 4 0.72 0.001 1 Y = 2.38 + 1.14 trees  
Generic 5 0.12 0.001 1 Y = 3.54 + 0.62 landform 

Lake District 1 0.94 0.000 7 Y = -0.98 +0.795 naturalness + 0.63 landform + 0.51 
diversity + 0.26 cultural + 0.12 land cover + 0.06 stone 
walls + 0.04 water 

Lake District 2 0.94 0.000 5 Y = -0.84 +0.55 landform + 0.67 diversity +0.84 
naturalness +0.27 cultural + 0.05 stone walls 

Lake District 3 0.93 0.000 4 Y = -0.77 +0.57 landform + 0.68 diversity +0.79 
naturalness +0.28 cultural 

Lake District 4  0.93 0.000 3 Y = 0.22 + 0.63 landform + 0.81 diversity + 0.52 
naturalness 

Lake District 5 0.87 0.000 2 Y = 1.15 + 0.93 landform + 0.715 diversity 
Lake District 6 0.90 0.000 2 Y = 3.775 + 0.355 Water + 0.64 landform 
Lake District 7 0.78 0.000 1 Y = 1.93 + 1.29 landform 
Lake District 8 0.73 0.007 1 Y = 5.54 + 0.57 water 

 

9.1 Correlation coefficients 
 
The correlation coefficients (R2) provide an indication of the efficacy of each equation. Figure 
33 shows the distribution of correlation coefficients for the 43 equations and Table 31 
summarises them. This indicates that nearly 50% (48.84%) are 0.8 or higher. This indicates 
a very good choice of components. 
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Figure 33 Correlation coefficients for 43 equations 
 

Table 31 Summary of correlation coefficients  

R
2 N % 

0.9 -1.0 6 13.95 

0.8 - 0.9 15 34.88 

0.7 - 0.8 8 18.60 

0.6 - 0.7 2 4.65 

<0.6 12 27.91 

Total 43 100.00 

. 
Lower correlation coefficients either are where fewer components are used or where there 
are unknown components involved which have not been scored. For example, the Tree 
Amenity equations were only 0.50 to 0.53 which suggests that there must be unknown 
components involved. If these could be identified and included in the model, the correlation 
coefficient should improve. 
 
Figure 34 compares the correlation coefficient with the number of components contained in 
the equations. This indicates that generally the more components in the equation, the higher 
the coefficient. It is worth nothing that on the left-hand side, the R2 for only one component 
ranged from to 0.12 to 0.78 with three being above 0.70. 
 

 
Y = 0.02x + 0.62, R2 = 0.10 

Figure 34 Correlation coefficients compared with number of components  
 

The two surveys with the lowest R2 were the Tree Amenity and the Barossa surveys, both 
early surveys. Table 32 and Figure 35 show the average R2 for all components in a survey 
and also where only a single component was used in the model.  
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Table 32 Average correlation coefficients per survey 

 

Survey All components 
Minus single 
component 

Tree amenity  0.52 0.52 
Coast 0.75 0.79 
Barossa 0.49 0.55 
Flinders Ranges 0.83 0.85 
River Murray 0.67 0.76 
River Murray only 0.67 0.81 
Mt Lofty Ranges 0.77 0.84 
Generic 0.65 0.80 
Lake District 0.88 0.92 

 

 
 

Figure 35 Average correlation coefficients per survey 
 
Table 32 and Figure 35 indicate that apart from the Tree Amenity and Barossa surveys, that 
all surveys approached or exceeded an R2 of 0.80. The further finding from Figure 34 is that 
the trend has been upwards, in other words, the selection of components to score in the 
survey has improved. The best survey in this regard was the Lake District survey (R2 0.92) 
followed by the Flinders Ranges (R2 0.85), Mt Lofty Ranges (R2 0.84), and River Murray only 
survey (R2 0.81). 
 
9.3 Components 
 
Table 33 shows the first component in each of the survey equations. Landform dominates 
followed by naturalness and diversity. 
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Table 33 Principal component in equation 
 

 
Land 
cover Landform Naturalness Diversity 

Tranquillity-
awe Tree health 

Tree amenity       X 
Coast    X X  

Barossa   X    
Flinders Ranges  X     
River Murray  X  X   
River Murray only  X  X   
Mt Lofty Ranges   X    
Generic X      
Lake District  X X    

Total 1 4 3 3 1 1 
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CHAPTER 10 MAPPING LANDSCAPE QUALITY 
 
The purpose of carrying out the survey of landscape quality of a region is to be able to map 
its landscape quality. This is usually a time-consuming but essential stage in the process. To 
some extent each survey is different, but there are common elements in all of them, in 
particular the resources available for mapping, and the method of mapping. 
 
10.1 Resources for mapping 
 
Table 34 summarises the resources utilized in mapping each of the surveys. The most 
essential resource is the scenes that have been rated and analysed together with the many 
hundreds, even thousands, of photographs taken of the region. Multiple regression models 
were derived in all of the surveys, except the first one of the author’s PhD thesis. Maps and 
aerial photographs were a valuable resource in all surveys, particularly oblique air 
photographs such as were available for the entire South Australian coastline. Google Earth 
became widely available to the public in 2005 and surveys from then on utilized it. Having 
driven throughout each of the survey areas and taken many photographs of them, the author 
became very familiar with them and this served well when mapping.  
 

Table 34 Resources for mapping landscape quality 
 

Survey Rated 
scenes  

Survey 
photos 

Models Maps Aerial 
photos 

Google 
Earth 

Familiarity Other 

Thesis X X  X X  X Envs of 
SA 

Coast X X X X X  X Viewshed 
maps 

Barossa X X X X X  X Visibility 
maps 

River 
Murray 

X X X X X X X  

Flinders 
Ranges 

X X X X X X X  

Mt Lofty 
Ranges 

X X X X X X X Earlier 
photos 

Lake 
District 

X X X X X X X Photo 
books 

 
The publication, Environments of South Australia (Laut et al, 1977) which was used in the 
author’s PhD research, was prepared by the CSIRO Division of Land Use Research in the 
mid-1970s. The eight volumed report described in considerable detail the landforms, 
vegetation, land uses and water features of every region of South Australia and mapped 
environmental associations of similar characteristics based on Landsat imagery.  
 
In carrying out the Coastal Viewscapes survey, the author asked the Coast Protection 
Branch, the client, to map the areas of land visible from the sea using GIS – viewshed maps. 
The mapping extended up to 20 km inland but following consultation with the Steering 
Committee, a maximum of 5 km was adopted as representing the distance at which the sea 
view factor would be considered significant. The presence of the sea in a scene enhances 
landscape quality and so this would be reflected in its mapping.  
 
In the Barossa survey, maps of visibility from the main roads in the area were made 
available by Planning SA and also the visibility of the ridgeline of the Barossa Ranges from 
the west and north. 
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10.2 Method for mapping 
 
Each of the surveys relied on the ratings and scores of the scene together with the models 
and analyses performed on the scenes. The principle of equivalence applied in all surveys, 
that the ratings of a scene could be applied to similar scenes with the same characteristics. 
Generic ratings were derived for the principal landforms and characteristics in the survey 
area and these were then applied to the specific areas within it. Following mapping the 
landscape ratings by hand, these were later transferred to GIS and the completed maps 
ensued.  

10.3 Maps of landscape quality 
 
The maps of landscape quality that have resulted from the surveys are shown in Figure 36. 

 
South Australia landscape quality 

 

 
SA Coast (part) landscape quality 

 
Barossa landscape quality 

 

River Murray (part) landscape quality 
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Flinders Ranges landscape quality Mount Lofty Ranges landscape quality 

 

 
Lake District (UK) landscape quality

Figure 36 Landscape quality maps from surveys 

It would have been useful to standardise the colours for each rating level so that the maps 
could be compared more easily.  
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CHAPTER 11 CONCLUSIONS 

So, what do the preferences of more than 14,500 people viewing 1,633 scenes in 16 surveys 
and yielding 43 equations tell us? 
 
Being very familiar with an area invariably raised ratings by between 4% and 14%. 
 
There is strong uniformity of opinion regarding high quality landscapes but less for lower 
grade landscapes. The community knows what it likes but has more varied opinions about 
lesser landscapes.  
 
Differences between respondents had no appreciable influence on ratings. 
 
Comparing the influence of components on ratings, diversity had the largest influence, 
increasing ratings by 1.23 for each unit increase in diversity. Water increased ratings by 
0.77, naturalness by 0.69, landform by 0.66 and land cover by 0.63. Using multiple 
regression analysis, however, a slightly different picture emerges where landform was the 
dominant component in the equations, followed by naturalness and diversity.  
 
Compared with flat land, undulating land raised ratings by 9%, low and medium hills by 13 – 
14%, high hills 21%, and mountains 50% higher.  
 
Tree cover had its largest impact on flat land, increasing ratings by 26% for scattered trees 
and 37% for dense trees, however the increases were smaller for undulating, hilly and 
mountain landscapes, with smaller increases for land covered with scattered and dense 
trees.  
 
Straw-coloured pastures and crops rated higher than of green colour, 5% higher for crops 
and 6% for pastures. However, for vines, the opposite applied, those in leaf rated 5.5% 
higher than bare vines and same applied for orchards which rated 7.4% higher in leaf 
compared with bare trees.  
 
Dense indigenous trees rate the highest followed by sclerophyll forest and sclerophyll 
woodland and all indigenous vegetation rated higher than introduced vegetation. Dense and 
tall red gums along the River Murray rated 10% higher than those of moderate height.  
 
Water in dams and creeks increased ratings by 28% compared with dry features.  
 
 

  



44 

Application of the Community Preferences Method, 2000 – 2020 

REFERENCES 
 
Bishop, I.D.,1997. Testing perceived landscape colour difference using the Internet. 

Landscape and Urban Planning, 37, 187 – 196. 
 
Laut, P., Heyligers, P.C., Keig, G., Loffler, E., Margules, C., Scott, R.M. and Sullivan, M.E., 

1977. Environments of South Australia. CSIRO Division of Land Use Research, Canberra 
 
Macdonald, A., 2015. Review of the SNH Visual Representation of Wind Farms 2014 and 

where we are today. Retrieved 2 May 2022. 

Nassauer, J.I., 1983. Framing the landscape in photographic simulation. Jnl of Environmental 
Management, 17, 1 - 16. 

 
Robinson, D.G., I.C. Laurie, J.F. Wager & A.L. Traill, 1976. Landscape Evaluation, Report of 

the Landscape Evaluation Research Project, 1970-75 to the Countryside Commission for 
England and Wales. Centre for Urban and Regional Research, University of Manchester. 

 
Wherrett, J.R., 1999. Issues in using the Internet as a medium for landscape preference 

research. Landscape and Urban Planning, 45, 209 – 217. 

Wherrett, J.R., 2000. Creating landscape preference models using internet survey techniques. 
Landscape Research, 1, 79 – 96. 

  



45 

Application of the Community Preferences Method, 2000 – 2020 

PAPERS BY ANDREW LOTHIAN 

The following summarises the references by Dr Andrew Lothian. 

Book 
 
The Science of Scenery. How we see scenic beauty, what it is, why we love it, and how to 

measure and map it. 2017. Create Space, Amazon. 480 pp. 
 
PhD Thesis  
 
Landscape Quality Assessment of South Australia, 2000, PhD Thesis, Dept. of Geographical 

and Environmental Studies, University of Adelaide. 445 pp. 
 
Landscape quality assessment projects with respondent surveys 
 
Amenity Value of Scattered and Isolated Trees. Report to the SA Native Vegetation Council. 

2004. 97 pp. 
Coastal Viewscapes of South Australia, Report for the Coast Protection Branch, SA 

Department for Environment and Heritage, 2005. 155 pp. 
Barossa and Light Region Landscape Assessment Study, Report for Planning SA, Barossa 

Council, Light Regional Council and the Barossa Light Regional Development Board. 
2005. 168 pp. 

South Australian River Murray Landscape Assessment Project. Report for the SA Dept of 
Water, Land & Biodiversity Conservation and the SA Murray Darling Basin Natural 
Resources Management Board, 2007. 252 pp. 

Flinders Ranges Landscape Quality Assessment Project. Report for the SA Department for 
Environment and Heritage, 2009. 179 pp. 

Generic Landscape Survey, 2013. Private research project. 66 pp. 
Lake District National Park (UK) Landscape Quality Assessment, 2013. Pro bono project in 

copperation with the Lake District National Park Authority. 244 pp. 
Mount Lofty Ranges Landscape Quality Assessment Project, 2015. Pro bono project with 

cooperation of the Mount Lofty Ranges World Heritage Project Committee. 234 pp. 
World’s Best Landscapes Project. 2016. Private research project. 76 pp. 
 
Visual impact assessment projects with respondent surveys 
 
Scenic perceptions of the visual impact of wind farms on South Australian landscapes. Private 

research project, Oct 2003. 70 pp. 
Assessing the impact on scenic quality of coastal developments, as part of Coastal 

Viewscapes Project, 2005. 
Assessing visual effects of development along the River Murray, as part of River Murray 

Project, 2007.  
Community survey of the visual impact and acceptability of wind farms in Australia, 2018. 

131 pp. 
British local government policies on landscape, renewables and wind farms. 2021. 37 pp. 
Survey of the visual impacts and acceptability of wind farms to councillors and senior council 

staff in Britain. 2020. 106 pp. 

Conference papers 
 
National assessment of the visual impact of wind farms, Australian Wind Energy 

Conference, Glenelg, Adelaide, 2002. 



46 

Application of the Community Preferences Method, 2000 – 2020 

Wind energy industry’s responsibilities for visual impact: a study of the visual effects of wind 
farms in South Australia, Partnerships for Sustainable Development, International 
Conference of Greening of Industry Network, Hong Kong, 7 – 10 November 2004. 

Visual impact assessment of wind farms in South Australia, European Wind Energy 
Conference & Exhibition, Wembley, London, 22 – 25 November 2004.  

Visual impact assessment of wind farms in South Australia, New Zealand Association for 
Impact Assessment Conference, Dunedin, New Zealand, 30 November 2006. 

An innovative landscape quality assessment methodology, NZPI & PIA Congress, 5 April 
2006. 

Landscape management for coastal regions: cases of Australia and their applicability to 
Korea, Presentation to the International Experts Forum on Landscape Management, 
Seoul, Republic of Korea, 3 November 2009. 

Aesthetics of water in the urban environment, in C.B. Daniels (Ed), 2010. Adelaide Water of 
a City, Section 19.1, 398 – 402.  

Coastal development, in C.B. Daniels (Ed), 2010. Adelaide Water of a City, Section 19.1, 
405 – 406. 

Measuring and mapping landscape quality using the community preferences method, New 
Zealand Planning Institute Annual Conference, Blenheim, 2 May 2012. 

Visual resource stewardship – an international perspective. Visual Resource Stewardship 
Conference, Argonne National Laboratory, Chicago, United States, October 27 – 30, 
2019. 

Measuring and mapping scenic quality using the community preferences method. Visual 
Resource Stewardship Conference, Argonne National Laboratory, Chicago, United 
States, October 27 – 30, 2019. 

Measuring the aesthetic qualities of rivers. Mountain Creeks to Metro Canals River 
Management Symposium, Virginia, United States, 13 - 15 April 2021 (by Zoom). 

 
Journal papers 
 
Landscape and the philosophy of aesthetics: is landscape quality inherent in the landscape 

or in the eye of the beholder? Landscape & Urban Planning, 44, 177 – 198, 1999. 
Why one scene is better than another, Australian Geographic, July-September 2004, 22-23. 
Landscape quality assessment, Sage Encyclopedia, 2006. 
Measuring and mapping South Australia’s coastal scenic quality, South Australian 

Geographer, 21:1, 3 – 6, April 2006. 
Landscape quality assessment studies in South Australia, South Australian Geographical 

Journal, 106, 27 – 52, 2007. 
Visual impact assessment of some developments in South Australia, Australian Planner, 

45:4, 35 – 41, December 2008. 
Scenic perceptions of the visual effects of wind farms on South Australian landscapes, 

Geographical Research, Journal of the Institute of Australian Geographers, 46:2, June 
2008. 

Landscape quality assessment: an alternative approach, PQ Planning Quarterly, Journal of 
NZ Planning Institute, 187: 22 – 25, December 2012. 

A survey of the visual impact and community acceptance of wind farms in Australia, 
Australian Planner. 6:3, 217-227, October 2020.  

Visual impacts and acceptability of wind farms to councillors and senior council staff in 
Britain, International Journal of Environmental Studies, January 2022.   

 
Visual impact of wind papers  
 
Wind energy industry’s responsibilities for visual impact: a study of the visual effects of wind 

farms in South Australia, Partnerships for Sustainable Development, International 
Conference of Greening of Industry Network, Hong Kong, 7 – 10 November 2004. 



47 

Application of the Community Preferences Method, 2000 – 2020 

Visual impact assessment of wind farms in South Australia, European Wind Energy 
Conference & Exhibition, Wembley, London, 22 – 25 November 2004.  

Visual impact assessment of wind farms in South Australia, New Zealand Association for 
Impact Assessment Conference, Dunedin, New Zealand, 30 November 2006. 

Scenic perceptions of the visual effects of wind farms on South Australian landscapes, 
Geographical Research, Journal of the Institute of Australian Geographers, 46:2, June 
2008. 

A survey of the visual impact and community acceptance of wind farms in Australia, 
Australian Planner 56:3, 217-227, October 2020. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


