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4. ANALYSIS OF DATA 
 
4.1 PARTICIPANT NUMBER AND 

CHARACTERISTICS 
 
The final data set comprised 2200 
participants. The means of each participant’s 
ratings plotted on a histogram indicate a close 
to normal distribution (Figure 4.1). The overall 
mean was 6.51 and standard deviation (SD) of 
1.22. The QQ plot indicates close to a normal 
distribution (Figure 4.2).  
 
Figure 4.3 shows the distribution of ratings 
arranged in ascending order. Overall the 
distribution has an ‘S’ curve, curving down at 
the lower ratings and arching upwards at the 
top ratings. This suggests a tendency to place 
a slightly more extreme value on scenes of 
very low or very high rating. This phenomenon 
is common is surveys of this kind (Prof. Terry 
Daniel, Dept of Psychology, Univ. of Arizona, 
pers. comm.).  
 
South Australian Scenes 
 
The means for the South Australian scenes 
were compared with means obtained during 
my thesis when the same scenes were used 
(Lothian, 2000).  
 
In the current survey, the ratings were 
generally slightly lower (mean 5.57 compared 
with 5.82 for the thesis). In 24 of the 28 
scenes, the means were lower.  
 
The earlier survey had a smaller sample, 311 
with about a third being university students 
whereas the current survey was much larger 
and drawn from a wider range. Based on a 
paired t test, the difference was statistically 
significant: t = -4.68, df 1, 27, p = 0.00. 
However the differences were mostly less than 
10% (Figure 4.4).  
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Figure 4.1 Histogram of Participant Means 
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Figure 4.2 QQ Plot of Participant Means 
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Figure 4.3 Ratings Arranged in Ascending 

Order 
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Figure 4.4 Comparison of Means of South Australian Scenes 

 
4.2  COMPARISON OF PARTICIPANTS WITH SOUTH AUSTRALIAN COMMUNITY 
 

Table 4.1 Age Distribution of Participants 
 
Age cohorts 18 – 24 25 – 44 45 – 64 65+ 
South Australian % 16.4% 35.9% 29.7% 18.0% 
Survey Frequency 148 934 1068 39 
Survey % 6.7% 42.5% 48.5% 1.8% 
Internet access 2002 84.0% 73.5% 50.0% 13.0% 
Note: plus 11 (0.5%) not stated 
 

Table 4.3 Educational Attainment of Participants 
 
 No qualification Diploma/Certificate Degree Higher degree
South Australian community  68.1% 21.2% 8.2% 2.5% 
Survey frequency 314 675 714 489 
Survey % 14.3% 30.7% 32.5% 22.2% 
Internet users 2002 (ABS 2004) 48% 56% 88% 

Note: Internet users were whole of Australia. 
Note: plus 8 not stated 
 
Age 
 
The age distribution of participants indicated a 
greater proportion of middle age and 
substantially fewer older and younger 
participants (Table 4.1). This may be a 
consequence of using the Internet for the 
survey as older people have lower rates of 
participation (ABS, 2004). The differences 
between the participants and the South 
Australian community were significant: χ 2 = 
739.6, df =3, p = 0.000. 
 
Gender 
 
The survey sample was within 1% of the 
population gender balance. The differences in 
gender between the participants and the 
South Australian community were not 

significant: χ 2 = 1.05, df =1, p = 0.29 (Table 
4.2). 
. 

Table 4.2 Gender of Participants 
 
 Female Male 
South Australian  50.7% 49.2%
Survey frequency 1141 1058 
Survey % 51.9% 48.1%

Plus 1 not stated 
 
Birthplace 
 
A slightly higher proportion (6%) of survey 
participants were born in Australia. The 
differences in birthplace between the 
participants and the South Australian 
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community were significant: χ 2 = 12.96, df = 1, 
p = 0.000 (Table 4.4). 
 

Table 4.4 Birthplace of Participants 
 

 
Born in 

Australia 
Not born in 
Australia  

South Australian 
2001 Census 

75.4% 20.3% 

Survey 
frequency 

1795 397 

Survey  81.6% 18.0% 
Note: ABS Census figure totals 95.7%, presumably 
because of participant failure to identify birthplace. 
Note: plus 8 not stated 
 
Education 
 
The differences in education between the 
participants and the South Australian 
community were significant: χ 2 = 5974, df =3, 
p = 0.000 (Table 4.3). 
 
The following tables provide cross tabulations 
between participant characteristics.  
 

Table 4.5 Participants’ Age vs Gender 
 
 Female Male 
18 – 24 99 49 
25 – 44 567 367 
45 – 64 454 614 
65+ 17 22 
No stated 4 6 
Total 1141 1058 

Plus one of unknown age and gender 

Table 4.6 Participants’ Education vs 
Gender 

 
 Female Male 
No Qualification 170 144 
Diploma or Certificate 309 366 
Degree 388 326 
Higher Degree 270 219 
No stated 4 3 
 1141 1058 

Plus one of unknown age and gender 
 

Table 4.7 Participants’ Birthplace vs 
Gender 

 
 Female Male 
Born in Australia 931 864 
Not born in Australia 208 189 
Not stated 2 5 
 1141 1058 

Plus one of unknown age and gender 
 
Although the participants in the survey sample 
were better educated and more middle aged 
than the South Australian population, these 
differences do not affect the results. Figure 
4.5a indicates the similarity of average ratings 
across the different participant characteristics. 
Figure 4.5b exaggerates the scale to highlight 
any differences. The range of differences was 
just over +/-0.1. Thus the similarities were far 
greater than the differences. The differences 
in participant characteristics had no 
appreciable influence on the results.  
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Figure 4.5a Mean Average Ratings by Participant Characteristics 

 

© Dr Andrew Lothian, Scenic Solutions 
 



South Australian Coastal Viewscapes Project 
 

59

6.3

6.4

6.5

6.6

Male

Fem
ale

18
-24

25
-44

45
-64 65

+

Born
 in

 A
us

tra
lia

Not b
orn

 in
 Aus

tra
lia

No qua
lific

ati
on

Diploma/ce
rt

Degre
e

Highe
r d

eg
ree

R
at

in
g 

sc
al

e

 
Figure 4.5b Mean Average Ratings by Participant Characteristics – Exaggerated Scale 

 
4.3 ORIGINS OF PARTICIPANTS 
 
Participants were asked their postcodes of 
residence. Of the 2200 participants, 96.6% 
were Australians and of the remaining 75, half 
were from the UK and the remaining 37 from 
24 countries. Of the Australians, 95% were 
from South Australia.  
 
 
4.4 PARTICIPANTS’ FAMILIARITY 

WITH REGIONS 
 
The familiarity of participants with the various 
regions was assessed by asking whether they 
were very familiar, familiar or not familiar with 
each of the nine regions specified. The 
regions were not defined further, e.g. by 
description or a map so it relied on the 
participant to recognise the region to which the 
reference was made. There were no adverse 
comments about the regional definitions so it 
would appear that participants understood the 
regional descriptions.  
 
Overall, roughly a third each of participants 
were very familiar, familiar, or not familiar with 
the South Australian coast as a whole (Table 
4.8)  

Table 4.8 Familiarity with the South 
Australian Coast 

 
Degree of Familiarity % 
Very familiar 29.9 
Familiar 36.2 
Not familiar 33.8 

 
The regional figures indicated, as expected, 
that distance from Adelaide appeared to be 
the major determinant of familiarity (Table 4.9, 
Figure 4.6). No participant indicated that they 
were not familiar with the Adelaide coast and 
the largest proportion was very familiar with 
this area. Both Adelaide and Fleurieu 
Peninsula were the only regions in which 
majorities indicated they were very familiar. 
The next most familiar region was Yorke 
Peninsula followed by the South East and 
Kangaroo Island. In the remaining regions, the 
numbers who were unfamiliar were greater 
than the other categories. Although Kangaroo 
Island is relatively close to Adelaide, the need 
to take sea or air transport appeared to reduce 
its accessibility to below that of the South 
East.  
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Figure 4.6 Familiarity of Participants with Regions 
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Figure 4.7 Influence of Familiarity on Regional Ratings 

 
Table 4.9 Familiarity with Regional Coasts 

 
Not 

familiar Familiar
Very  

familiar
Kangaroo Island 794 975 430 

South East 558 1193 449 
Fleurieu 232 748 1220

Adelaide  58 266 1868
Yorke Peninsula  446 1033 713 
Upper Spencer  930 850 420 

Eastern Eyre 
Peninsula 1013 857 330 

Western Eyre 
Peninsula 1234 668 293 

West coast/ 
Nullarbor 1426 575 198 

Note: There were also a few not stated in 5 regions 

The effect of familiarity on the ratings of a 
region was examined by reviewing the mean 
ratings for each region by the familiarity of the 
participants (Table 4.10, Figure 4.6). In all but 
one region (South East), familiarity increased 
ratings. Being familiar with the region 
increased ratings by, on average, nearly 2% 
and being very familiar increased ratings by 
4.4%. The largest increases were in Spencer 
Gulf (10%) and the west coast/Nullarbor (8%). 
However the number of participants who were 
very familiar with these regions was a minority 
(19% and 9% respectively).  
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Table 4.10 Influence of Familiarity on 
Regional Mean Ratings 

 

 
Not 

Familiar Familiar
Very 

Familiar
Kangaroo Island 7.02 7.16 7.32 

South East 6.96 6.99 6.94 
Fleurieu 6.51 6.64 6.74 

Adelaide  5.74 5.85 5.95 
Yorke Peninsula  6.05 6.12 6.32 
Upper Spencer  4.39 4.62 4.83 

Eastern Eyre 
Peninsula 5.87 5.94 6.01 

Western Eyre 
Peninsula 7.03 7.15 7.4 

West coast/ 
Nullarbor 6.36 6.55 6.88 

Mean 6.21 6.34 6.49 
% change 100 101.95 104.40

 
Although these figures indicate that ratings 
increase by the degree of familiarity with the 
region, the question remains whether this 
matters. Clearly when people observe scenic 
areas, their response derives in part from their 
past association and familiarity with the area. 
While the ratings could be adjusted to reflect 
the increase which results from familiarity, this 
would actually not be a true reflection of the 
community’s appraisal of the scenes.  
 
The significance of familiarity is a function of 
both the proportion who were familiar or very 
familiar with the region and of the change in 
rating which resulted. If 20% were familiar and 
10% very familiar with the region this would 
obviously have a greater impact than if these 
figures were 10% and 5% respectively. 
Similarly a change of 10% in ratings is 
obviously of greater impact than 2 – 5%. Thus 
the overall impact can be expressed thus: 
 
Impact = (a1, b1) + 2(a2, b2) 
Where:  a1 and a2 are the percentage familiar 

or very familiar 
 b1 and b2 are the percentage change 

in rating for the familiar and very 
familiar 

The expression assumes that the very familiar 
results have twice the impact of familiar 
results. Applying this algorithm provided a 
gauge of the relative impact of familiarity 
(Table 4.11). The high figure for Adelaide 
reflected the fact that 85% of the participants 
were very familiar with this area. The result for 
the South East was somewhat anomalous as 
the ratings of those who were very familiar 
with this region were lower than those who 
were unfamiliar or just familiar.  
 

 
Table 4.11 Relative impact of familiarity 
 

 Relative impact 
Kangaroo Island  2.56 
South East 0.12 
Fleurieu 4.60 
Adelaide  6.47 
Yorke Peninsula  3.45 
Upper Spencer  5.85 
Eastern Eyre Peninsula  1.18 
Western Eyre Peninsula  1.92 
West coast/Nullabor 2.25 

 
Table 4.11 suggests that the impact of 
familiarity was greatest in Adelaide, the Upper 
Spencer gulf and Fleurieu Peninsula and 
lowest for Eyre Peninsula. 
 
 
4.5 TIME TO COMPLETE THE SURVEY 
 
The two methods of carrying out the survey 
have differing speeds in terms of downloading 
files. However the survey had been designed 
to avoid delays due to computer speed. Dial 
up was used by 41% of participants and 
broadband by the remaining 59%. 
 
The average time for the dial-up users was 
19.71 minutes (SD 13.97) and for broadband 
was almost identical: 19.84 minutes (SD 
11.18) – actually longer than the dial up 
(Figure 4.8). The differences in the time taken 
by broadband and dial-up were not significant 
(t = 0.237, df 2353, p = 0.41). 
 
 
4.6  COMMENTS BY PARTICIPANTS 
 
Of the 2200 participants who completed the 
survey, a total of 679 participants or nearly 
30% offered comments. Only those who 
completed the survey could offer comments.  
 
A file containing these is contained in the 
appended CD.  
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Note: Omitted 4 long duration participants: Dial up 164 & 
248 minutes & Broadband 113 & 153 minutes 

Figure 4.8 Duration of Surveys – Dial up 
and Broadband 

 
 

4.7    OVERALL RATINGS BY PARTICIPANTS 
 
Thumbnail photographs of each of the 138 
coastal scenes together with their ratings are 
included in Appendix 10.3. These do not 
include the South Australian scenes. 
 
The mean ratings of all 138 coastal scenes 
are shown by Figure 4.9 which indicates that 
they ranged from 3.38 to 8.65 with the majority 
in the 6 – 7 range. This corresponds with their 
overall mean of 6.51 and standard deviation of 
1.88.  
 
Figure 4.10 shows the mean ratings and 
standard deviations for all scenes. As the 
ratings fell, the standard deviation, a measure 
of the spread of ratings, increased. This 
suggests that for scenes rated high quality, 
there is a high degree of uniformity of opinion 
but as the perceived quality decreases, 
opinion widens, some participants rating a 
scene highly and others rating it much lower. 
In other words, everyone knows an excellent 
scene but opinion varies more widely as 
scenic quality falls.  
 
Figure 4.11 indicates the normal distribution of 
ratings of coastal scenes, and this is 
reinforced by the QQ Plot (Figure 4.12) which 
indicates a close to normal distribution.  
 
Of the 138 scenes, three scored 3, ten scored 
4, twenty six scored 5, forty seven scored both 
6, forty five scored 7, and seven scored 8 
(Figure 4.13). 
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Figure 4.9 Mean Ratings of Coastal Scenes 
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Figure 4.10 Ratings vs SD of Coastal 

Scenes 
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Figure 4.11 Histogram of Coastal Means 
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Figure 4.12 QQ Plot of Coast Means 
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Figure 4.13 Summary of Mean Ratings  
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The highest and lowest ranking scenes are 
illustrated here. The high rating of the 
Admirals Arch at Cape du Couedic may derive 
in part from its familiarity as it is often used in 
publicity for South Australia and Kangaroo 
Island.   
  

 
Scene 32 KI116 Cape du Coeudic 8.65 
 

 
Scene 122 SPG 117 Pt Bonython samphires 3.38 
 
The following illustrates typical scenes in each 
of these ratings. 
 
Rating 3 

 
Scene 163 SPG71 Mt Gullett Beach Score 3.80 
 
 
 
 
 
 
 
 
 
 

Rating 4 

 
Scene 70 SPG20 Mundorra Arm, Pt Broughton Score 4.86 
 
Rating 5 

 
Scene 157 EP449 Pt Gibbon, eastern Eyre Peninsula 
Score 5.79 
 
Rating 6 

 
Scene 136 YP111 Formby Bay, Yorke Peninsula Score 6.67 
 
Rating 7 

 
Scene 44 EP179 Point Westall, Eyre Peninsula Score 7.71 
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Rating 8 

 
Scene 131 EP370 Whalers Way Score 8.16 
 
 
4.8  SCORING OF FACTORS 
 
As described earlier (Section 3.10), seven 
factors were identified and scored. In addition 
to these, seaweed, wave action, and 
steepness of the land were also scored, these 
by six participants. Thus a total of ten factors 
were scored.  
 
Figure 4.15 plots the factor scores as derived 
against the ratings of scenic quality. The 
graphs indicate the relationship between the 
ratings and these factors. The graphs include 
the trend lines derived by linear regression, 
the equations of which are included in Table 
4.12).  
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Steepness* 
Note: * scenes which scored 1 (i.e factor non-
existent) have been omitted as they form a vertical 
column  

Figure 4.15 Factor Scores vs Scenic 
Quality Ratings for Factors 

 
Table 4.12 Factor Equations 

 
Factor Trend line Equation R2

Area y = 0.9505x + 4.1181 0.4749
Height y = 0.828x + 4.184 0.6452
Indentation y = 0.7363x + 4.5703 0.4807
Quality y = -0.0174x + 6.5459 0.0004
Diversity y = 1.4982x + 2.1708 0.549 
Naturalness y = 0.9985x + 2.3758 0.2941
Tranquillity y = 1.1685x + 3.3632 0.6816
Seaweed* y = -0.5513x + 7.5501 0.4288
Waves* y = 0.4259x + 5.8278 0.2238
Steepness* y = 0.4605x + 5.4301 0.367 
Note: R2 is correlation coefficient 
 
For most factors the scenic quality ratings 
increased with the factor. However for two 
factors the ratings did not increase and even 
decreased. The quality of beach factor 
resulted in a horizontal trend line while that for 

seaweed decreased. Thus increasing 
seaweed depressed scenic quality ratings.  
 
Table 4.12 contains the equations derived 
from linear regression for each of these 
graphs.  
 
The equations are in the form: y = ax + b 
where: 

y is the scenic quality rating for an x scoring of 
the factor 
a is the slope of the line 
x is the factor score 
b is the trend line’s point of intersection on the 
y axis at zero factor score 
R2, the correlation coefficient indicates how 
close the data lies along the trend line; if all the 
data were along the trend line it would be a 
perfect correlation of 1.0. A scattered 
distribution (e.g. quality of beach) has a low R2. 

 
The steepness of the slope (i.e. a) indicates 
the strength of the relationship, a high a 
indicates that as the factor score increased, 
the scenic quality rating also increased 
strongly.  The steepest slope was for diversity 
(1.5) followed by tranquillity-awe (1.1), 
naturalness (1.0), the area of water (0.95), 
height of landforms (0.8) and the indentation 
of the coast (0.7). 
 
Factors with low or negative influence were 
steepness of the landform (0.46), wave action 
(0.43), quality of the beach (-0.02) and the 
presence of seaweed (-0.55). The figure for 
the quality of beach, -0.02, is close to zero and 
this factor could be regarded as having neutral 
influence. 
 
The insights provided by this comparison of 
ratings with factors will be valuable in the 
development of predictive models (Section 
4.11).  
 
 
4.9     ANALYSIS OF RATINGS BY REGION 

AND LANDSCAPE UNIT 
 
Analysed on a regional basis (Table 4.13, 
Figure 4.16), the region with the highest 
average rating was Kangaroo Island (7.15) 
followed by western Eyre Peninsula and the 
Nullarbor (7.02). The lowest rated area was 
the upper Spencer Gulf (4.57) and upper St 
Vincents Gulf (4.64), both regions having 
extensive samphire-mangrove formations. 
 
The highest rating landscape units were high 
cliffs, followed by headlands & bays, dunes & 
beaches, low cliffs, with samphires & man-
groves a distant last (Table 4.14, Figure 4.17).  
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Figure 4.16 Regional Means 

 
Table 4.13 Regional Means and SDs 

 
Region Mean SD 
South East 6.79 0.69 
Kangaroo Island 7.15 0.89 
Fleurieu Peninsula  6.68 0.65 
Adelaide 5.93 0.32 
St Vincents Gulf 4.64 0.79 
Yorke Peninsula 6.17 0.65 
Upper Spencer Gulf 4.57 0.71 
Eastern Eyre Pen 5.92 0.94 
Western Eyre Pen / 
Nullarbor 

7.02 0.92 

 
Table  4.14 Landscape Unit Statistics 

 
Landscape Unit Mean SD 
High cliffs 7.84 0.28 
Low cliffs 6.32 0.47 
Headlands & bays 7.02 0.67 
Dunes & beaches 6.30 0.82 
Samphires & mangroves 4.75 0.67 
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Figure 4.17 Landscape Unit Means 
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Figure 4.18 Landscape Unit Statistics by Region 
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Table  4.15 Landscape Unit Statistics by Region 

 
 SE KI FP Adelaide SVG YP SP EEP WEP/Null
High cliffs  7.84 7.51      7.87 
Low cliffs  7.24 6.29   6.30  5.92  
Headlands & bays 7.49 7.31 7.13   6.42 5.10  7.17 
Dunes & beaches 6.60 6.41 6.70 5.93 5.14 6.01 4.50 6.69 6.61 
Samphires & Mangroves 5.23   4.55 5.16 4.47 4.39 5.17 

 
+
Breaking these figures down further, Figure 
4.16 and Table 4.13 provide the means and 
SDs for each landscape unit by region. These 
figures provide insights into the likely ratings 
for mapping purposes. They indicate: 
 
• High cliffs are located in three regions 

and their ratings were consistent across 
these regions, between 7.5 and 7.9; 

• Low cliffs are located in four regions and 
their ratings ranged more widely, from 
around 5.9 to 7.2. In two regions they 
were nearly equal at around 6.3; 

• Headlands and bays are located in five 
regions and their ratings ranged from 
5.1 to 7.5. The low 5.1 was for a single 
scene of the flat headlands at Point 
Lowly in the upper Spencer Gulf and 
although common in that region, is 
atypical in other regions. In the 
remaining five regions, ratings of 
headlands and bays ranged less widely 
from 6.4 to 7.5; 

• Dunes and beaches are located in all 
nine regions and their ratings ranged 
from 4.5 to 6.6. The Spencer Gulf region 
had a low score from two scenes, one of 
which included thick banks of seaweed 
across the beach which depressed the 
rating to 3.8. Another low score, 5.14 in 
St Vincents Gulf, was also for a beach 
with seaweed. In the remaining seven 
regions, the ratings ranged less widely 
from 5.94 to 6.7; 

• Samphires and mangroves are located 
in six regions and their ratings ranged 
from around 4.4 to 5.2. 

 
These brief analyses suggest that content 
analysis of the scenes may be important in 
differentiating the ratings.  
 
 
4.10  CONTENT ANALYSIS OF RATINGS 

BY LANDSCAPE UNIT 
 
The scenes arranged by their landscape unit 
in descending order of ratings are included on 

the CD. This facilitated close inspection of the 
scenes to identify factors which might 
influence the ratings. A set of factors has been 
scored independently and these will be 
examined subsequently. The following 
summarises each landscape unit and 
searches for possible influences on the ratings 
derived. Influences may be detected by being 
present say in the top rated scenes but not in 
lower rated scenes, or vice versa. Where a 
factor was present across the range of scenes 
then its influence was general rather than 
specific. The following observations were 
made on each landscape unit. 
 
High Cliffs 
 
There were 15 scenes of high cliffs.  
• In all scenes the photograph was from 

the top looking across or to the cliffs. 
There were no scenes looking up the 
cliffs.  

• In some of the lower rated scenes, the 
cliffs were some distance away whereas 
the higher rated scenes tend to be 
slightly closer distance.  

• In ten of the scenes, the cliffs were on 
the left facing the sea on the right, in the 
other five they were reversed. The 
topmost scene was on the left, the 
second on the right, and both sides 
occurred evenly throughout the set of 
scenes.  

• Wave action was minor in all but a few 
scenes and was spread across the 
ratings. 

• The cliffs in most scenes were vertical or 
nearly so.  

• Vegetation on cliffs or clifftops was scant 
or non-existent. 

• In scenes 24 and 131 the water colour 
was a distinctive aqua hue but a similar 
hue was present also in middle and 
lower rated scenes.  

• A small inaccessible beach is present in 
the top rated scene and in one other 
scene, but there are no beaches in other 
scenes.  
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• Ratings of the scenes are confined 
within a fairly narrow band – 7.48 to 
8.33, and several had identical or close 
ratings.  

 
In summary, none of these factors appeared 
to have a noticeable influence the ratings. 
 
Low Cliffs 
 
There were 14 scenes of low cliffs.  
 
• In all but one scene, the photograph was 

from the top looking across or to the 
cliffs. In one scene (39, Pt Gibbon) the 
view was from the foot of the cliff. This 
was the third to bottom rated scene. 

• All scenes included cliffs in the near 
distance, in many cases stretching back 
to the far distance. This occurred 
throughout the set of scenes.  

• In six of the scenes, the cliffs were on 
the left facing the sea on the right; in the 
other nine they were reversed. The first 
and second rated scenes were from 
opposite sides. 

• In only two scenes was there any wave 
action (Scenes 52 and 84), in the 
remainder the sea was smooth.  

• In half the scenes, the cliffs were sheer 
or nearly so. They were scattered 
throughout the set of scenes. 

• Ten scenes had grass and low bush 
vegetation and these occurred 
throughout the set of scenes. 

• Ten of the scenes were on Yorke 
Peninsula and as these had been 
photographed using a conventional 
camera and the print subsequently 
scanned, they tended to be somewhat 
yellow/orange through the scanning 
process. However these occurred 
throughout the set of scenes.  

• The final scene (137) was of a cliff and 
beach with wheat silos at Ardrossan in 
the distance. This was rated appreciably 
lower than the others (5.48). 

• In six of the scenes, beaches occurred 
at the base of the cliff. This was present 
in the topmost rated scene but then not 
until the fifth rated scene and then 
occurred throughout the set of scenes.  

• There was a close similarity in the 
scenes, particularly many of those from 
Yorke Peninsula and their ratings were 
surprisingly close – seven in the range 
6.17 – 6.33.  

 
In summary, none of these factors appeared 
to have a noticeable influence the ratings. 

 
Headlands and Bays 
 
There were 46 scenes of headlands and bays. 
 
• The top rated scene, Admirals Arch at 

Cape du Coeudic, rated 8.65 and 
probably gained from the influence of 
familiarity as it was a scene frequently 
used in publicity about Kangaroo Island 
and many participants would have seen 
it in the media whether or not they had 
actually visited it. This was also the top 
rated scene out of the entire survey of 
166 scenes.  

• Headlands in the latter third of the set of 
scenes were generally lower and flatter 
than the higher rated scenes and 
suggest that the height of the landform 
may have had a positive influence on 
ratings. 

• The scene of the Bluff at Encounter Bay, 
a popular holiday destination was 
among rated only 6.10. It may have 
been higher but for the presence of 
seaweed on the beach which depressed 
its rating. The scene of Petrel Cove from 
the Bluff, an iconic scene, was middle 
rating - 6.64. Although familiarity would 
be high with these scenes, this did not 
translate into high ratings. 

• The low rating of scenes from Yorke 
Peninsula and Fleurieu Peninsula may 
have been influenced by the distinctive 
yellow colouring of scans used referred 
to above.  

• The area of water varied from minor to 
extensive but both occurred throughout 
the set of scenes with no pattern 
apparent.  

• Wave action occurred in many scenes 
scattered throughout the set of scenes 
although it was more prominent among 
the first third of scenes.  

• Vegetation occurred in some scenes but 
most scenes were without any 
vegetation. It was more prominent in the 
lower rated scenes, this possibly a 
function of their generally flatter land 
forms.  

• Many scenes had prominent rock 
outcrops as part of the headlands, 
associated cliffs, rocky foreshores and 
rocks strewn on the beach. These 
occurred throughout the set of scenes 
and no pattern was apparent.  

• Some of the scenes included beaches 
but these were a minority - around ten 
out of the 46 scenes. These were 
scattered throughout the set of scenes. 
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In summary, the height of the headlands and 
wave action appeared to have a positive 
influence on ratings.  
Dunes and Beaches 
 
There were 45 scenes of dunes and beaches. 
 
• In 27 scenes, the beach was on the left 

of the scene and the sea on the right, in 
the remaining 17 scenes, these were 
reversed. Both were evenly scattered 
throughout the set of scenes.  

• The height of the dunes varied from 
almost non-existent to large and 
prominent. They were vegetated, partly 
vegetated or bare. Substantial high 
dunes occurred in four of the ten top 
rated scenes including the top two. 
However most of the dunes in the 
remaining scenes were lower and less 
substantial. There were only two scenes 
with substantial dunes in the 20 lowest 
rated scenes but both included seaweed 
on the beach. Thus the higher dunes 
appear to have had a positive influence. 

• The extent of the beach varied across 
the set of scenes from minor to very 
extensive. Four of the ten top rated 
scenes had extensive sandy beaches 
but there were only five in the remaining 
34 scenes. Thus the extent of the beach 
appeared to influence ratings positively.  

• In higher rated scenes, the vegetation 
appeared generally higher and denser 
and more shrublike whereas in the lower 
rated scenes it generally comprised low 
scattered dune grasses and shrubs.  

• Thick deposits of seaweed were present 
in six of the eight lowest rated scenes, 
including the four lowest rated scenes. 
This clearly depressed scenic values.  

• In most scenes the sand was white or 
slightly off white colour, however in the 
top rated scene (2, Waitpinga) and the 
fourth rated scene (9, Canunda NP) it 
had a golden hue. Colour may have a 
slightly positive influence on 
preferences.  

• The colour of the sea was striking in 
many scenes. The second rated scene 
had an intense aqua hued sea, however 
the same was apparent in several 
middle rating scenes (129, 87). 

• The area of the sea varied widely from 
just a glimpse to extensive in the scene, 
however, no pattern across the set of 
scenes was apparent.  

• Wave action was apparent in the 
topmost scenes, and in seven of the top 
ten scenes, however it was present in 

only nine of the remaining 34 scenes. 
Thus the presence of waves appeared 
to have a positive influence on ratings. 

 
In summary, the presence of substantial high 
dunes, the extent of the beach, the colour of 
the sand, and wave action appeared to 
positively influence ratings while the presence 
of seaweed on the beach in large quantities 
had a negative influence.  
 
Samphires & Mangroves 
 
There were 18 scenes of samphires and 
mangroves.  
 
• In 11 scenes, water was present or was 

particularly visible in the scene (e.g. with 
strong blue colour) and these comprised 
the ten highest rated scenes. Thus the 
presence of water clearly enhanced 
ratings. The remaining scenes were 
mainly of samphires or mangroves with 
bare ground.  

• In many of the scenes, the water 
present comprised creeks or internal 
lagoons, not the sea. The sea was 
present in four scenes, and these 
occurred throughout the set of scenes.  

• Eleven scenes contain mangroves or 
other thick littoral vegetation and nine of 
these occurred in the topmost rated 
scenes. The remainder were mainly 
samphires. There was a preference for 
thick tall shrub-like vegetation over low 
ground vegetation. 

• Bare ground was present throughout the 
set of scenes, however it was far more 
extensive and dominant in the lower 
rated scenes where it was associated 
with samphires.  

• A beach was present in only two 
scenes, the topmost scene (10) where it 
was not particularly noticeable, and a 
middle rating scene (128) with seaweed 
strewn across it. Thus the presence of a 
beach did not appear to have significant 
influence. 

• Being scenes of samphires and 
mangroves, land forms were generally 
flat with few vertical elements.  

• The ratings were spread across the 
range, (3.38 – 5.80) without any 
appreciable bunching. Several 
consecutive scenes had similar ratings: 
5.80 and 5.79, 5.40 and 5.37, 4.86 and 
4.85. The reasons for this were not 
apparent.  
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In summary, the presence of water and thick 
tall shrub-like vegetation over low ground 
vegetation had a positive influence on ratings 
whereas extensive bare ground appeared to 
have a negative influence. 
Summary 
 
Overall, no influences could be detected for 
the high and low cliffs but the following factors 
were identified for the headlands & bays, 
dunes & beaches, and samphires & 
mangroves: 
 
• Height of the headlands and wave 

action appeared to have a positive 
influence on ratings.  

• The presence of substantial high dunes, 
the extent of the beach, the colour of the 
sand, and wave action appeared to 
positively influence ratings while the 
presence of seaweed on the beach in 
large quantities had a negative 
influence.  

• The presence of water and thick tall 
shrub-like vegetation over low ground 
vegetation had a positive influence on 
ratings whereas extensive bare ground 
appeared to have a negative influence. 

 
 
4.11  DEVELOPMENT OF PREDICTIVE 

MODELS 
 
Multiple regression analysis was used to 
identify the characteristics and a formula by 
which the scenic quality of the coast could be 
quantified. The factors that were scored (e.g. 
area of water, tranquillity-awe inspiring) were 
the independent variables and the scenic 
quality rating of each scene was the 
dependent variable. Multiple regression 
analysis enabled the influence of these factors 
on scenic quality to be quantified.  
 
Five methods of multiple regression analysis 
are available: enter, backward, stepwise, 
forward, and remove, each of which 
sequentially add or remove characteristics 
from the model. The amount by which each 
characteristic changes the multiple R2 (i.e. 
correlation coefficient) determined whether or 
not to continue. Stepwise is the most 
commonly used method. All models were 
based on an entry probability for F of 0.05 and 
a removal probability of 0.10. The data was 
applied using all five models and each yielded 
the same result (Table 4.16). 
 
The equation indicated that all seven factors 
contribute to scenic quality but, as would be 

expected, by differing degrees. The 
tranquillity-awe factor had the strongest effect 
followed by the quality of the beach, the 
degree of naturalness, the area of water, the 
height of the landforms, the degree of 
diversity, and lastly the coastal indentation.  
The influence of all factors was positive. The 
correlation coefficient (R2) indicated that the 
equation will explain nearly 85% of the 
variance. This model attempted to be all-
encompassing, covering the very different 
scenes in the five landscape units.  
 

Table 4.16 All Scenes Model 1 
 
Method Enter 
Factors Area, height, indentation, quality, 

diversity, naturalness, tranquillity 
R2 0.847 
Equation Y = 1.017 + 0.486 Tranquillity + 

0.310 Quality + 0.271 
Naturalness + 0.250 Area + 0.227 
Height + 0.224 Diversity + 0.163 
Indentation 

Significance F = 102.5, df 7, 130, p = 0.000 
 
Note: Area = area of beach 
 Height = flat – high terrain 
 Indentation = indentation of the 

water/land edge 
 Naturalness = the appearance of 

naturalness in the scene 
 Diversity = diversity (busyness) in the 

scene from its land form, land cover, land 
use etc 

 Tranquillity = tranquil – awe inspiring 
 Quality = quality of any beach in the 

scene 
 
Testing the Model 
 
The model was: 
 
Y = 1.017 + 0.250 Area + 0.227 Height + 
0.163 Indentation + 0.310 Quality + 0.224 
Diversity + 0.271 Naturalness + 0.486 
Tranquillity 
 
Testing this with two scenes yielded: 
 
Scene 34 Rating 7.62 
Y = 1.017 + 0.250 (3) + 0.227 (4.44) + 0.163 

(4.13) + 0.310 (1) + 0.224 (3.35) + 0.271 
(4.86) + 0.486 (3.95) 

   = 7.70 i.e. 0.08 or +11% difference 
 
Scene 12 Rating 5.40 
Y = 1.017 + 0.250 (1.6) + 0.227 (1.31) + 0.163 

(1.75) + 0.31 (1.31) + 0.224 (2.89) + 0.271 
(3.6) + 0.486 (1.63) 

   = 4.79 i.e. 0.39 or -11% difference 
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In scene 34, the model result was 11% 
different and in scene 12 it was 11% lower. To 
assess the accuracy of the model all 138 
scenes were tested and model ratings derived. 
Figure 4.19 indicates the differences 
between the model ratings with the ratings 
derived from community preferences. 
Positive means the model results were 
higher than preferences, and negative 
means they were lower. Figure 4.20 
provides a histogram of the differences 
between the model and preferences. It 
indicates that although the majority of 
scenes were within one rating unit of 
preferences, there were 33 scenes with 
greater than +/- 1 difference. The scenes 
in which the model results were markedly 
different from the preferences (i.e. +/- 1.0) 
were therefore examined to identify any 
contributing factors not covered by the 
model (Table 4.17). 
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Figure 4.20 Histogram of Differences - Model 1 
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Figure 4.19 Model 1 Ratings Compared with Community Ratings 

 
Table 4.17 Review of Scenes Where Model Results Differed Significantly from Preferences 

 
Scene Preferences Model Diff.  Comments 
High Cliffs 
166 8.21 7.22 -0.99 Heavy wave action. Impressive high cliff scene 
Low cliffs 
88 6.1 7.17 1.07 Steep low cliffs, smooth sea 
Samphires & Mangroves 
16 3.76 4.97 1.21 Samphires, no water 
90 4.06 5.62 1.56 Samphires, bare patches, no water 
122 3.38 4.55 1.17 Samphires, heavily fragmented, no water 
125 5.79 4.76 -1.03 Mangrove inlet, thick trees, smooth water 
Dunes & Beaches 
1 5.71 7.07 1.36 Across grassed sand dunes to beach. 
42 7.25 4.55 -2.7 Wave action. Wide sandy beach. Some seaweed.  
53 6.56 5.46 -1.1 Browns Beach. Familiarity? Wave action. 
61 5.4 6.64 1.24 Extensive scattering of seaweed on beach 
62 5.66 6.98 1.32 Heavy seaweed banks on beach. 
63 4.09 6.97 2.88 Heavy seaweed banks on beach. 
73 5.73 6.98 1.25 Wide sandy beach, some seaweed. Thick fringing vegetation  
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77 5.2 6.4 1.2 Seaweed banks on beach. 
100 5.68 7.01 1.33 Across grassed sand-dunes to beach. Some housing 
116 7 5.63 -1.37 Boomer Beach. Familiarity? Wave action 
133 5.96 4.66 -1.3 Wide sandy beach. Rip rack rock protection. Breakwater. 
135 6.78 5.7 -1.08 Pondalowie Beach. Familiarity? Wide sandy beach. 
156 6.78 5.63 -1.15 Over vegetated dunes. Wide sandy beach. Wave action.  
159 5.14 6.34 1.2 Seaweed banks on beach. 
162 7.13 5.08 -2.05 Wide sandy beach. Close up of waves on beach.  
163 3.8 5.23 1.43 Heavy seaweed banks on beach. Little water 
165 6.97 5.8 -1.17 Wave action. Wide sandy beach 
Headlands and Bays 
13 6.1 7.77 1.67 Bluff. Seaweed strewn on beach. Housing development.  
22 7.63 6.02 -1.61 Wave action. Rocky shore. 
25 6.14 7.99 1.85 Low tide reef. Foreground weeds. Houses. 
27 7.48 5.93 -1.55 Steep rocky cliffs. Some wave action. 
32 8.65 7.3 -1.35 Iconic scene. Familiarity 
33 8.18 6.9 -1.28 Wave action. Steep rocky headlands.  
66 7.2 5.52 -1.68 Wave action. Island 
81 7.69 6.6 -1.09 Steep vegetated headland. Sparkling sea. 
85 5.1 6.37 1.27 Low headland. Rocky shore. Distant jetty. 
99 5.74 7.34 1.60 Thick dune weeds. Rocky shore. Houses.  
103 6.47 8.01 1.54 Very rocky shore.  
110 6.67 7.87 1.20 Rocky ledges on shore. Some seaweed. 
 
Common factors in the scenes which were 
negative (i.e. model lower than preferences) 
were: 
 
• Wave action 
• Familiarity with well known beaches 
• Wide sandy beach 
• Steep land form  
 
Common factors in the scenes which were 
positive (i.e. model higher than preferences) 
were: 
 
• Samphires with bare areas and no water 
• Seaweed on the beach – often 

extensive and thick 
• Housing developments 
• Rocky shore 
 
The scoring of wave action, the presence of 
seaweed, and the steepness of the landforms 
in the scenes was therefore undertaken. This 
was carried out with six participants.  
 
Seaweed on a beach may be regarded as 
similar to dirt which mars a broad expanse of 
sand, analogous to cleaning up a property of 
all unwanted debris. Seaweed may carry with 
it a stigma of being a waste product and is 
therefore unwanted.  
 
A revised model was then derived using the 
additional three factors (Table 4.18). In this 
model, the seaweed and wave factors were 
both negative but steepness of landforms was 
positive. Its correlation coefficient (0.86) was 
slightly higher than the original model (0.847) 

indicating an improved goodness of fit to the 
data.  
 

Table 4.18 Multiple Regression Model 2 – 
All Scenes 

 
Method Enter 
Factors Area, height, indentation, quality, 

diversity, naturalness, 
tranquillity, waves, seaweed, 
steepness 

R2 0.86 
Equation Y = 1.356 + 0.519 Tranquillity + 

0.359 Quality + 0.255 
Naturalness + 0.26 Area + 0.079 
Height + 0.187 Diversity + 0.181 
Indentation – 0.141 Seaweed – 
0.056 Waves + 0.113 Steepness 

Significance F = 78.12, df 10, 1127, p = 0.000 
Note: Seaweed = amount on beach 

Waves = extent of wave action 
Steepness = steepness of landform 

 
The effect of the three additional factors 
was to produce ratings which were 
somewhat higher than the community 
ratings (Figures 4.21, 4.22). There were 
55 scenes in which the difference was 
greater than 1 unit. This should not occur 
as the regression model aims to minimise 
the residuals; i.e. the difference should be 
balanced around zero as in the previous 
model. Thus in the model of all scenes, 
the inclusion of these extra factors 
appears to be inappropriate.  
 
The Enter method of multiple regression 
was used in Model 2 as it was in Model 1.  
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Figure 4.21 Model 2 Ratings Compared with Community Ratings 
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Figure 4.22  Histogram of Differences - 

Model 2 
 
Table 4.19 All Scenes Stepwise Model 3 – 

Correlation Coefficients 
 

Factors R2

Tranquillity 0.681 
Tranquillity, Quality 0.762 
Tranquillity, Quality, Area 0.803 
Tranquillity, Quality, Area, Indentation 0.824 
Tranquillity, Quality, Area, Indentation, 
Seaweed 

0.838 

Tranquillity, Quality, Area, Indentation, 
Seaweed, Steepness 

0.848 

Tranquillity, Quality, Area, Indentation, 
Seaweed, Steepness, Naturalness 

0.856 

Note: all models also include the constant 
 
If the Stepwise method was used, a 
slightly lower R2 resulted but it would still 
be possible to derive respectable results 
using fewer factors. 
 
Table 4.19 indicates the R2 for the third set 
of models derived, using the Stepwise 
method which progressively adds factors 
until all are included. The first model has 

only one factor, tranquillity, and yet 
produces an R2 of 0.681. The difference in 
R2 between the first and last model was 
only 0.175.  
 
The model with only tranquillity-awe as the 
factor was: Y = 3.363 + 1.169 (tranquillity). 
The model with seven factors (omits diversity) 
was: 
 
Y = 1.77 + 0.489 Tranquillity + 0.378 Quality + 
0.218 Naturalness + 0.258 Area + 0.273 
Indentation – 0.142 Seaweed + 0.181 
Steepness.  
 
It is obvious that a model with fewer factors 
would be easier to use providing its results 
were reasonable.  
  
It is evident that these models which treated 
the entire coast equally were too coarse and it 
would therefore be appropriate to use the 
landscape units as the basis of separate 
models. Models were therefore derived for 
each of the five landscape units.  
 
Landscape Unit - High Cliffs 
 
The first model for the high cliffs landscape 
unit contained all factors with the exception of 
seaweed but was not statistically significant (p 
= 0.2) even though it derived a high R2 of 
0.797 (Table 4.20). The second model which 
was not significant included seven factors but 
omitted seaweed, waves and steepness. The 
third model used the backward method 
(opposite to the enter method, it started with 
all factors and withdrew them one at a time) 
and produced six models, the first being 
identical to the above model and the final 
model containing only two factors – quality of 
beach, and naturalness. Only this final model 
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of six models was statistically significant (p = 
0.03).  
 
Tested against the community ratings, the first 
model performed adequately with 13 of the 15 
scenes within +/- 0.4 (Figure 4.23) and the 
third model achieved even better results with 
all but three scenes within +/- 0.3 (Figure 
4.24). 

 
Table 4.20 High Cliffs Models 

 
Method 1. Enter 
Factors Area, height, indentation, 

quality, diversity, 
naturalness, tranquillity, 
steepness, waves 

R2 0.797 
Equation Y = 7.207 + 0.909 

Tranquillity + 0.958 Quality 
+ 0.086 Naturalness - 0.165 
Area - 0.498 Height + 0.173 
Diversity + 0.071 
Indentation + 0.28 Waves – 
0.702 Steepness 

Significance F = 2.176, df 9, 5, p = 0.203 

 

 
Method 2. Enter 
Factors Area, height, indentation, 

quality, diversity, 
naturalness, tranquillity 

R2 0.539 
Equation Y = 5.947 + 0.306 

Tranquillity + 0.779 Quality 
+ 0.373 Naturalness – 0.065 
Area - 0.453 Height + 0.002 
Diversity - 0.068 Indentation 

Significance F = 1.168, df = 7, 14, p = 
0.421 

 
Method 3. Backward 
Factors Quality, naturalness (final 

model) 
R2 0.444 
Equation Y = 3.647 + 0.572 Quality + 

0.748 Naturalness 
Significance F = 4.789, df 2, 12, p = 0.03 
 
 

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

Scenes (15) 

M
od

el
 d

iff
er

en
ce

Figure 4.23 High Cliffs Model 1 Differences 
 

-0.4

-0.2

0.0

0.2

0.4

0.6

Scenes (15)

M
od

el
 D

iff
er

en
ce

 
Figure 4.24 High Cliffs Model 3 Differences 

 
In the first model it may seem surprising that 
the height of the cliffs was a negative quality 
as it was the height of the cliffs which 
identified this landscape unit. However as all 
of the scenes had this quality, the model 
searched for anomalies which explained the 
dependent variable, in this case, scenic quality 
rating. Similarly the inclusion of the quality of 

the beach was unusual given that only two of 
the scenes contained pocket-handkerchief 
sized beaches.  
 
Landscape Unit - Low Cliffs 
 
The first model for the low cliffs landscape unit 
contained all factors (including seaweed), was 
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statistically significant, and had a high R2 of 
0.943 (Table 4.21). The strongest factors in 
the model were naturalness, steepness, and 
height. Tranquillity-awe had a negative effect. 
The second model which was also significant 
but had an R2 of only 0.48, contained only one 
factor, indentation.  
 
Tested against the community ratings, the 
first model achieved good results, with all 
but three scenes within 0.1 (Figure 4.23). 
The second model, with indentation as the 
sole factor, performed adequately though 
less spectacularly, with eleven scenes less 
than 0.4 of the ratings and only two greater 
than 0.4 (Figure 4.24). 
 

Table 4.21 Low Cliffs Models 
 
Method 1. Enter 
Factors Area, height, indentation, 

quality, diversity, 
naturalness, tranquillity, 
seaweed, waves, steepness 

R2 0.943 
Equation Y = 0.477 - 0.599 

Tranquillity + 0.241 Quality 
+ 0.517 Naturalness + 0.1 
Area + 0.48 Height + 0.401 
Diversity + 0.002 
Indentation – 0.225 
Seaweed + 0.295 Waves + 
0.516 Steepness 

Significance F = 5.01, df 10, 3, p = 0.106 
 
Method 2. Stepwise 
Factors Indentation 
R2 0.48 
Equation Y = 4.947 + 0.543 Indentation
Significance F = 11.09, df 1, 12, p = 0.006
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Figure 4.25 Low Cliffs Model 1 Differences 
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Figure 4.26 Low Cliffs Model 2 Differences 

 
Landscape Unit - Samphires & Mangroves 
 
The model for samphires & mangroves 
covered all factors except wave action and 
steepness of landforms, both of which were 
absent in these scenes (Table 4.22). The 
constant was negative and two factors, the 

quality of beach and steepness of landform, 
were negative. The model was statistically 
significant and had a very high R2. Tested 
against community ratings, the model 
yielded ratings which were substantially 
higher than the community ratings, most 
more than 0.4 greater (Figure 4.25).  
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The second model used only two factors, 
area of beach and coastal indentation, 
neither of which are particularly present in 
samphires and mangroves. However this 
model achieved a high R2 and performed 
reasonably well with only four of the 18 
scenes greater than 0.4 (Figure 4.26).  
 
Neither of these models appeared to 
capture the essence of the samphires and 
mangroves landscape unit. It could be that 
the characteristics of this unit were so 
different from the other coastal landscape 
units that the factors used had little 
application.  
 
Table 4.22 Samphires & Mangroves Models 
 
Method 1. Enter 
Factors Area, height, indentation, 

quality, diversity, 

naturalness, tranquillity, 
seaweed, waves, steepness

R2 0.905 
Equation Y = -0.218 + 0.336 

Tranquillity – 0.177 Quality + 
0.475 Naturalness + 0.681 
Area + 1.211 Height + 0.239 
Diversity + 0.59 Indentation + 
0.14 Seaweed – 1.378 
Steepness 

Significance F = 8.44, df 8, 9, p = 0.003 
 
 
Method 2. Stepwise 
Factors Area, indentation 
R2 0.826 
Equation Y = 1.568 + 1.297 

Indentation + 0.703 Area 
Significance F = 35.48, df 2, 15, p = 0.000
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Figure 4.27 Samphires & Mangroves Model 1 Differences 
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Figure 4.28 Samphires & Mangroves Model 2 Differences 

 
Landscape Unit - Dunes & Beaches 
 
Model 1 for dunes & beaches included all 
factors, was statistically significant and had a 
high R2 (Table 4.23). Two factors, tranquillity-
awe and seaweed, were negative. Quality of 
the beach was the strongest determinant. 
Tested against community ratings the model 
performed reasonably with all but nine of the 

45 scenes within 0.4 of the ratings (Figure 
4.29).  
 
A second model was derived for the dunes & 
beaches using the stepwise method. This 
identified three models depending on how 
many factors were included. Table 4.24 shows 
the model with the highest R2 (Figure 4.30). 
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Table 4.23 Dunes & Beaches Models  
 
Method 1. Enter 
Factors Area, height, indentation, 

quality, diversity, 
naturalness, tranquillity, 
seaweed, waves, steepness 

R2 0.882 
Equation Y = 2.297 - 0.162 

Tranquillity + 0.645 Quality 
+ 0.154 Naturalness + 0.188 
Area + 0.144 Height + 0.198 
Diversity + 0.207 
Indentation - 0.182 
Seaweed + 0.043 Waves + 

0.048 Steepness 
Significance F = 24.46, df 10, 34, p = 

0.000 

 

 
Method 2. Stepwise 
Factors Area, indentation, quality 
R2 0.841 
Equation Y = 1.582 + 0.907 Quality + 

0.258 Area + 0.474 
Indentation  

Significance F = 72.22, df 3, 41, p = 0.00 
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Figure 4.29 Dunes & Beaches Model 1 Differences 
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Figure 4.30 Dunes & Beaches Model 2 Differences 

 
Landscape Unit - Headlands and Bays 
 
Model 1 for headlands & bays used all 
factors, was statistically significant and 
had a reasonably high R2 (Table 4.24). 
Four factors were negative: landform 
height, coastal indentation, seaweed and 
wave action. Tranquillity-awe and 
naturalness factors were dominant. Tested 
against community ratings, seven of the 
46 scenes differed by more than 0.4 
(Figure 4.31). 
 

Model 2 used five factors: tranquillity-awe, 
quality of beach, naturalness, area of 
water, and steepness. It was statistically 
significant and had a reasonably high R2. 
Tested against community ratings, fifteen 
of the scenes differed by more than 0.4 
(Figure 4.32).  
 
 
 
 
 
 

© Dr Andrew Lothian, Scenic Solutions 
 



South Australian Coastal Viewscapes Project 
 

79

Table 4.24 Headlands & Bays Models  
 
Method 1. Enter 
Factors Area, height, indentation, 

quality, diversity, 
naturalness, tranquillity, 
seaweed, waves, steepness

R2 0.742 
Equation Y = 1.968 + 0.764 

Tranquillity + 0.163 Quality 
+ 0.574 Naturalness + 
0.299 Area - 0.268 Height + 
0.111 Diversity - 0.182 
Indentation - 0.177 
Seaweed - 0.21 Waves + 
0.297 Steepness 

Significance F = 10.06, df 10, 35, p = 
0.000 

 

 
Method 2. Stepwise 
Factors Area, quality, naturalness, 

tranquillity 
R2 0.656 
Equation Y = 1.507 + 0.671 

Tranquillity + 0.193 Quality 
+ 0.548 Naturalness + 0.24 
Area  

Significance F = 19.5, df 4, 41, p = 0.000 
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Figure 4.31 Headlands & Bays Model 1 Differences 
 

-1.2

-0.8

-0.4

0.0

0.4

0.8

1.2

Scenes (46)

M
od

el
 d

iff
er

en
ce

 
Figure 4.32 Headlands & Bays Model 2 Differences 

 
Multiple Regression Analysis Models - 
Conclusion  
 
The powerful tool of multiple regression 
analysis enabled the identification of factors 
on which scenic quality was based and the 
relative importance of these factors. Multiple 
regression analysis cuts through pre-
conceptions and assumptions and quantified 
the important attributes.  
 
The factors which were used in this analysis 
were reasonably sufficient, although it is 

possible that some unknown factor(s) apply in 
the case of the high cliffs landscape unit as 
none of the models were statistically 
significant.  
 
The models indicate what the rating of the 
scene should have been if the factors they 
included were applicable to a particular scene. 
Where the models indicated that the rating 
should be higher or lower than that derived by 
the survey, this suggests that either there 
were additional factors not covered by the 
models – eg presence of seaweed which 
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lowered ratings, or that the scene used in the 
survey had some deficiency which affected its 
rating. Scenes of Yorke Peninsula and some 
on Fleurieu Peninsula had been scanned from 
photographs and were somewhat browner 
than they should have been, thus slightly 
affecting these ratings. In other instances, the 
model results were lower than that derived 

from the survey which in some cases might 
have been due to special lighting or other 
effects which enhanced the scene.  
 
Table 4.25 summarises the models derived. 
 
 

 
Table 4.25 Summary of Models 

 
Equation R2 p Test against ratings 

All scenes 
Y = 1.017 + 0.486 Tranquillity + 0.310 Quality + 0.271 
Naturalness + 0.250 Area + 0.227 Height + 0.224 
Diversity + 0.163 Indentation 

0.847 0.000 105/138 (76%) scenes < +/- 1 

Y = 1.356 + 0.519 Tranquillity + 0.359 Quality + 0.255 
Naturalness + 0.26 Area + 0.079 Height + 0.187 
Diversity + 0.181 Indentation – 0.141 Seaweed – 0.056 
Waves + 0.113 Steepness 

0.86 0.000 89/138 (70%) scenes < +/- 1 

 
High cliffs 
Y = 7.207 + 0.909 Tranquillity + 0.958 Quality + 0.086 
Naturalness - 0.165 Area - 0.498 Height + 0.173 
Diversity + 0.071 Indentation + 0.28 Waves – 0.702 
Steepness 

0.797 0.203 13/15 (87%) scenes < +/- 0.4 

 
Low cliffs 
Y = 0.477 - 0.599 Tranquillity + 0.241 Quality + 0.517 
Naturalness + 0.1 Area + 0.48 Height + 0.401 Diversity 
+ 0.002 Indentation – 0.225 Seaweed + 0.295 Waves + 
0.516 Steepness 

0.943 0.106 11/14 (86%) scenes < +/- 0.1 

 
Samphires & Mangroves 
Y = 1.568 + 1.297 Indentation + 0.703 Area 0.826 0.000 14/18 (78%) scenes < +/- 0.4 
 
Dunes & Beaches 
Y = 2.297 - 0.162 Tranquillity + 0.645 Quality + 0.154 
Naturalness + 0.188 Area + 0.144 Height + 0.198 
Diversity + 0.207 Indentation - 0.182 Seaweed + 0.043 
Waves + 0.048 Steepness 

0.882 0.000 36/45 (80%) scenes < +/- 0.4 

 
Headlands & Bays 
Y = 1.968 + 0.764 Tranquillity + 0.163 Quality + 0.574 
Naturalness + 0.299 Area - 0.268 Height + 0.111 
Diversity - 0.182 Indentation - 0.177 Seaweed - 0.21 
Waves + 0.297 Steepness 

0.742 0.000 39/46 (85%) scenes < +/- 0.4 
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