SA River Murray Landscape Project

4. ANALYSIS OF SCENIC QUALITY SURVEY DATA

4.1 DATASET

Following completion of the Internet survey,
the 2138 survey results were transferred to
an Excel spreadsheet and the following
steps taken to assemble the data set for
analysis:

The comments of participants were
compiled and placed in a MS Word
document;

Incomplete surveys, where
participants completed less than the
total 150 scenes were deleted (437);
The ratings of South Australian scenes
were removed to another file;
Responses were checked for strategic
bias;

The data were re-arranged with
participant data followed by ratings in
numerical order of scenes.

Many participants spent considerable time
viewing and rating the scenes and it was
with reluctance that the contributions of
those who did not complete the survey were
deleted. With the large number of completed
surveys, however, the sample size was
sufficient and the inclusion of incomplete
surveys might have distorted the results.

The data set was examined for cases of
strategic bias, i.e. where the participant used
the survey to fulfil their own objectives, for
example such as to achieve high ratings of
all riverine scenes. While the motive may be
applauded, strategic bias diminishes the
credibility of the data.

To determine those surveys with potentially
strategic bias, the mean rating of each
participant was derived and the data set
reordered by the mean. Those surveys with
means over 9.00 and under 2.00 were
examined. Examination of the full data set,
i.e. prior to deletion of the incomplete
surveys, indicated that there were 40
surveys with a mean of 9 or greater. At the
other end of the scale, there 16 surveys with
means between 0 and 2. All the latter were
incomplete surveys. There were also seven
surveys which averaged 2.0, only one of
which was complete in which all scenes
were rated 2.

After deletion of the incomplete surveys,
there were 27 surveys in which the mean

was between 9 and 10, including one in
which all scenes were rated 10. These were
deleted.

None of the completed surveys averaged
less than 2 but, as referred to above, one
participant rated all scenes as 2 which was
deleted. There were a further 13 who
averaged between 2 and 3 but who used a
full range of ratings and these surveys were
included.

With the removal of the surveys with
possible strategic bias (28), the number of
surveys for analysis was 1673.

These represented 78.3% of the total of
2138 surveys. This was a considerably
higher percentage than in the previous
surveys by the author which averaged a
completion rate of around 65%. The
improvement was due to the invitations to
participate in the survey through the
Government’s Intranet being spread over
four days instead of by a single invitation.
This resulted in far less congestion of the
website which caused fewer participants to
drop out.

The sample of 1673 provided a confidence
interval of 2.4; in other words, at a 95%
confidence level, the responses would be +/-
2.4% of the true value'?. This was an
excellent confidence interval and indicated
that the results should be similar to the
opinion of the broader community. For a
sample of 300, the figure would be +/- 5.7%
while if the data from all 2138 participants
had been used, the confidence interval
would have been 2.12%.

The following analyses were carried out
using MS Excel™ and SPSS™ statistical
packages.

4.2 PARTICIPANT NUMBERS
Q) Location

Analysis of postcodes of participants is given
in Table 4.1. The number that participated
from the Riverland and lower Murray, Lakes
and Coorong postcodes was 91 or 5.4%.
This is slightly higher than their 3.9% of the

12. www.surveysystem.com/sscalc.htm
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State population. The high proportion of
participants from Adelaide, 78%, was also
slightly higher than the proportion of the
State’s population who lived in Adelaide,
73%.

Table 4.1 Location of participants

Location Number %

Out of S.A. 22 1.3
River Murray 91 5.4
Adelaide 1305 78.0
Rest of state 255 15.2
Total survey 1673 100.0

(2) Participant Means

The means of each participant’s ratings
plotted on a histogram® indicated a close to
normal distribution (Figure 4.1). The overall
mean was 6.04 and the standard deviation
(SD) was 1.11. The points were close to the
diagonal line on the QQ plot which indicated
a close to a normal distribution (Figure 4.2).
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Figure 4.1 Histogram of participant
means

13. The histogram shows the number of responses
(up to 140) per rating. It peaks slightly above
the middle, around the 6 rating. The histogram
corresponds closely to the normal curve, the
line on the histogram, which indicates what
would be expected if the distribution was
normal. A normal distribution (Gaussian) is
continuous and symmetrical (bell-shaped) in
which the mean, median and mode are the
same.
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Figure 4.2 QQ Plot of participant means

Figure 4.3 shows the distribution of ratings
by participants arranged in ascending order.
The distribution had an ‘S’ curve, which
curved down at the lower ratings and arched
upwards at the top ratings. This suggested a
tendency to place slightly more extreme
values on scenes of very low or very high
ratings. This phenomenon is common in
surveys of this nature (Prof. Terry Daniel,
Dept of Psychology, Univ. of Arizona, pers.
comm.).
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Figure 4.3 Ratings arranged in ascending
order

3) South Australian Scenes

The means for the benchmark South
Australian scenes were compared with the
overall means obtained from four previous
surveys in which the same scenes were used
(Lothian, 2000, 2004, 2005a & b).

In the present survey of the River Murray, the
ratings of the South Australian scenes were
generally slightly lower: the overall mean was
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Figure 4.4 Comparison of Ratings of South Australia

5.87 compared with 6.22 for the previous
surveys. In 26 of the 30 scenes, the means
were lower (Figure 4.4).

Based on a paired t test, the difference
between the present survey and the combined
means of previous surveys was statistically
significant: t = -3.94, df 1, 29, p = 0.000.
However the difference for around two thirds
of the scenes was less than 10%.

4.3 PARTICIPANT CHARACTERISTICS
Tables 4.2, 4.3 and 4.4 summarise the
characteristics of the survey participants.
These Tables indicate that slightly more
females (58%) than males participated, 90%
of participants were concentrated in the 25 —
64 age span, the majority were tertiary
educated (86% with diploma or degree), and
the majority were born in Australia (85%).

Table 4.2 Age vs Gender

Gender 18— 25- 45— >65 Total
24 44 64 no.
Female 80 440 406 44 970
Male 22 240 427 14 703
Total 102 680 833 58 1673

Table 4.3 Age vs Education

Education 18— 25— 45- > Total
24 44 64 65 no.

No

Qualification 13 62 144 12 231

Diploma or

Certificate 34 196 302 16 548

Degree 44 252 217 17 530

Higher

Degree 11 170 170 13 364

Total 102 680 833 58 1673

n scenes

Table 4.4 Age vs Birthplace

Birthplace 18- 25- 45- >65 Total
24 44 64 no.

Born in

Australia 96 603 668 48 1415

Not born

in Aust. 6 77 165 10 258

Total 102 680 833 58 1673

4.4 COMPARISON OF PARTICIPANTS WITH
SOUTH AUSTRALIAN COMMUNITY

The main purpose of gathering respondent data
was to ascertain the representativeness of the
survey’s participants by comparison with the South
Australian community. This is examined with
respect to age, gender, birthplace and education.

(1) Age

The age distribution of participants indicated a
greater proportion of middle age and sub-
stantially fewer older and younger participants
(Table 4.5). This may be a consequence of
using the Internet for the survey as older
people have lower rates of internet
participation (ABS, 2004). Although the
youngest cohort, 18 — 24, had the highest
Internet access, their participation in the
survey was low.

Table 4.5 Age distribution of participants

Age groups S.A. Survey Internet
% % access %

18-24 16.4 6.1 84.0

25-44 35.9 40.6 735

45 - 64 29.7 49.8 50.0

> 65 18.0 35 13.0
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The differences between the participants and
the South Australian community were
statistically significant: ¢ 2=541.9, df =3, p =
0.000.

(2) Gender

The gender balance was skewed toward
females (Table 4.6). The difference in gender
between the participants and the South
Australian community was significant™: ¢ 2 =
34.46, df =1, p = 0.000.

Table 4.6 Gender of participants

Female Male
South Australian 50.7% 49.2%
Survey % 58.0 42.0

(3) Birthplace

A much higher proportion (difference of 9%) of
survey participants were born in Australia than
in the South Australian community (Table 4.7).
The differences in birthplace were significant:
c?=75.43,df = 1, p = 0.000.

Table 4.7 Birthplace of participants

Bornin Not born in
Australia Australia
South Australian 75.4% 20.3%
2001 Census
Survey % 84.6% 15.4%

Note: ABS Census figure totalled 95.7%,
presumably because of participant failure to identify
birthplace.

(4) Education

A much higher proportion of the participants,
86%, had tertiary education compared with the
general community, 32% (Table 4.8). The
differences in education between the
participants and the South Australian
community were significant: ¢ 2=25.27, df =3,
p = 0.000.

14. Significance is a measure of the confidence
that the result is not merely a matter of chance.
In social science, a significance level of 0.05
(i.e. 5%) is commonly used. If the test indicates
the probability ‘p’ is less than 0.05 (expressed
p < 0.05) then the result is significantly different
than would be expected purely by chance.
Thus in respect of gender, p = 0.000, i.e. less
than 1 in a 1000, so we can say that this result
indicates a real difference, not one that would
have resulted by chance. The statistical test
used here is the chi test (expressed ‘ki’) and

the symbol ¢ ?is used.

Table 4.8 Educational attainment of
participants

S.A.% Survey % Internet
access %
No qual. 68.1 14.1 48
Dip/Cert 21.2 32.8 56
Degree 8.2 31.7 88
Higher 25 21.8
degree

Note: Internet access covered the whole of Australia.
Internet access source: ABS, 2004

(5) Summary

Overall the participants were more middle
aged and better educated, with a higher
proportion of females, and with more born in
Australia than the general South Australian
community.

Given that the survey participants differed
significantly from the community, did these
differences matter? If the differences affected
results it would be expected that the means
across the range of participant characteristics
would show this, e.g. different ratings for
different age groups. 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 +/-0.05. Thus the similarities were far
greater than the differences. The differences
in participant characteristics had no
appreciable influence on the results. Although
these means were for the entire data set, if
there were major differences between the
participants and the community, then this
would be evident in the ratings.

An example of the difficulty in gaining the
participation of less educated and interested
potential respondents was the recent study by
CSIRO of valuing the externalities associated
with urban water systems (Tucker, et al,
2006). The case study for the project was the
Hawkesbury and Nepean Rivers near Sydney.
The study required a sample of 400 people,
drawn from the region of the rivers, Sydney
and the rest of NSW.

Despite pilot testing the questionnaire and use
of personal phone calls (up to 5 per potential
respondent), the refusal rate was over 75.6%.
Over 1600 persons had to be contacted to
gain the required 400. “Not interested” was the
reason given by 36% of potential respondents,
“too busy” by 25% and “insufficient
knowledge” of the area by 22%.
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Figure 4.5b Mean average ratings by participant cha

This example demonstrates the difficulty of
gaining interest among potential respondents
and generally results in the better educated
being willing to participate. Of those who
participated in the CSIRO survey, over 40%
were tertiary educated and a further 24% had
a trade or technical qualification.

45 INTERNET ACCESS

Of the 1673 participants who completed the
survey, 78.6% used broadband and the
remaining 21.4% used dialup connections to
the Internet.

racteristics — exaggerated scale

4.6 COMMENTS BY PARTICIPANTS
The survey instrument provided the
opportunity for participants to provide
comments before exiting the survey. Some
338 provided comments. This includes
comments from participants who did not
complete the survey.

While the majority of the comments comprised
only a line or two, some provided quite lengthy
comments about the state of the river.

Table 4.9 summarises the number of
comments. Inevitably some commented on the
apparent lack of quality of the photographs,
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wanting them to show the scenes in better
light (e.g. evening light on cliffs), better
composition, adding people and wildlife, etc,
not recognising that these techniques would
have artificially enhanced scenic quality and

Table 4.9 Groups of comments on survey

Issue Number
Positive comments about 42
photographs

Negative comments about 21
photographs

Survey too long, too many 17
photographs

Problems with the survey (e.g. 9
stopped and would not continue)

Beauty of region 30
Concerns about the region 58

not represent it properly. In contrast, twice as
many participants commented favourably
about the photographs, several even
requested copies for framing and as screen
savers for their computer. Copies were
provided.

A few commented on the length of the survey
or that there were too many photographs or
their similarity. It is however difficult to
adequately represent a region of the size and
diversity of the River Murray, Lakes and
Coorong with fewer scenes.

The beauty of the River Murray was frequently
commented on, often together with
expressions of concern.

Typical comments included the following:

I have been boating on the river since 1972
and sadly have seen much decline. It seems
you can do anything you like there, no one will
stop you. | see trees felled, land cleared, goat
herds eating EVERYTHING, shacks replaced
by mansions with long strips of natural growth
recently replaced by lawns and palm trees a la
Surfers Paradise, tracks turned to roads,
houseboat users steadily clearing the bush to
fuel huge bonfires, the spread of rubbish and
apparently uncontrolled development. The
scenery is rapidly vanishing. The river is fast
becoming heavily populated and noisy (jet
skis) suburban.

Stock fences look terrible, so do salt affected
areas, the Murray should be left beautiful and
as wild as possible, some of the shacks along
it are really awful and the river should be there
for everyone to enjoy, not a select group of
people.

Scenes with dead trees were not very
impressive but | could still see the beauty
within however would have been more
impressive if trees were alive.

Willows on the river just seem like a brick wall
- can't see beyond them.

| recently spent a week on a quiet, slow
moving houseboat on the Murray and was
struck by the river levels and impact on the
environment; | was especially struck by the
impact of speed boats and large houseboats
on the birds (especially the noise and wash)
and by how much some people really do love
this resource.

| am opposed to land ownership/ development
alongside rivers, the sea, or public amenities.
Natural values are to be rated high, also
places and refuges for wildlife.

| am not anti development (shacks etc) along
the river at all as long as it is done so as to not
destroy the attractiveness of the river. | am
opposed to irrigators raping the river for
commercial gain who pay little for the water
they take and do not make any contribution
towards the river’s long term sustainability.

Please keep it natural for wildlife. Free
camping areas for us to enjoy nature’s beauty
and restricted national parks to keep our
wildlife safe.

The river in its natural state - what little part of
it has been left that way - is a beautiful place.
It is all in serious decline, however, and not
enough is being done to preserve it. Wildlife is
steadily disappearing. | have seen no
spoonbills in the Lower Murray over the last 4-
5 years, and egrets are becoming rare, along
with various other water birds. That is a very
bad sign.

It's sad to see the river flats (flood plains)
suffering from lack of high water to flush them,
watching the old river gums dropping limbs to
survive. The willows - while attractive - in my
opinion have no place along our rivers and
creeks. After the 1974 high river, there
appears to have been a significant increase in
the reeds along the banks of the river and
down creeks. We need heavy rains in the high
country, we need the river looked after better
interstate, as well as in our own state. My
heart is full of sorrow for our fine river. A good
solution is going to be very difficult to achieve
and | don't envy the people who will have to
put their heart and soul into it.
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Far too much water is being removed and
replaced with high salinity. | am saddened to
say | feel the river is a very sick organism and
requires major nursing back to some
semblence of health.

Luv the Murray. When | was child you were

Sad to see the Murray is slowly dying. All
those lovely old gum trees being killed by
irrigation and salt.

What a wonderful reminder of some of the
lovely spots that | have visited in this beautiful
state. Thank you.

| spent many years as a child or young woman
on or near the river and its mouth from Echuca
to Goolwa! The dry river flats and salt
expanses are terrible, | remember looking at a
few dead trees in Lake Bonny wondering what
was happening in the 60's - it was a sign of
worse salination to come.

The cliffs are magnificent and need to be kept
away from 4 wheel drivers, as does the
Coorong and its wonders, regardless how
smelly they can be!

Sad to see the river trees dying and the
willows thriving.

Unspoilt natural beauty depicted in some of
these shots is worth working for.

| would love to think how beautiful the River
would be if we restored the flows and removed
the willows and reeds.

| sail regularly on the Murray and lakes out of
Goolwa, and whilst | am concerned for the
overall Murray, and like the views of the cliffs
and the like, it is in the flat end of the river that
I spend my time. | would like to see access to
the Coorong cleaned up (somehow make it a
safe, reliable and easy experience to get to).
The Coorong is a major and somewhat
ignored tourist attraction, and could be made
more user friendly (I don’t mean shops and
roads), but there are environmental and boat
orientated features that could be added to help
sustain the pristine nature of the area, and
make it a more desirable destination. Small
public jetties, mooring poles, board-walks
through the sandhills, environ-mentally
appropriate toilets and the like would always
help relieve some of the pressure on the
fragile environment.

What a beautiful state we live in.

The Murray is a National disgrace. South
Australia can lay claim to being at the end of
the largest storm drain in the country. It would
be close to the last place | would select as a
holiday destination due to the heat, flies and
mosquitoes, lack of clean water, fishing
quality, river over run with petrol heads and
those bent on destroying it. The increased salt
problems and lack of water just compound the
problem.

| think that there is significant benefit in
ensuring as much as possible that there is

a reasonable width of natural vegetation
adjacent the River, not only between farming
land to assist in reducing detrimental runoff,
but also between shacks and the river. While
there is merit in having some areas directly
accessing the river (such as strictly controlled
shack locations or town parks), it would seem
that for the River to have the best future
possible there needs to be a careful balance
and retention of as much adjacent natural
vegetation as possible.

| adore the River Murray...
Love the Murray, it is a beautiful place.
BAN RICE FARMING ON THE MURRAY.

The River Murray is one of this state's greatest
natural assets. It needs protection and
enhancement so the next generations can
enjoy this magnificent waterway and its
diverse countryside.

... our river system needs much more water to
make it more beautiful.

| have had a property at Morgan for 30 years. |
have noticed the rapid decline of the
significant trees through lack of flooding -
almost zero in the last ten years and we are
losing two or three trees each year of
approximately 2 metres in diameter. | would
like to see a small flood in the near future as
the landscape will soon look like the
photographs with all the dead trees.

Please save our magnificent Murray for future
generations to enjoy as we have been
fortunate enough to have done.
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4.7 OVERALL RATINGS

Thumbnail photographs of the 120 scenes
used in the survey together with their ratings
are included in Appendix 3 by category and in
Appendix 4 in numerical order.

Figure 4.6 provides a visual summary of the
mean ratings of the 120 scenes used in the
survey. Mean ratings ranged from 3.20 to
8.37, arange of over 5. The majority of ratings
were in the 5 — 6 range. The overall mean was
6.03 and standard deviation 1.13.
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Figure 4.6 Mean ratings of survey scenes
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Figure 4.7 Frequency of mean ratings

Figure 4.7 illustrates the frequencel of each
rating. Figure 4.8 plots the mean® ratin%s and
standard deviations (SD) for all scenes™. A

15. The mean is the most commonly used
description of the average. It is sum of the
values divided by the number, e.g. ten ratings
of5,6,7,3,2,5, 6, 4,5, 4, total 47, divided by
10 = 4.7. This is the mean or average of these
ratings.

16. Standard deviation is a measure of the dis-
persion of data and indicates the consistency
of opinion among participants. A low SD (e.qg.

clear relationship was apparent: the higher the
mean rating, the lower the SD and vice versa.
This suggested that for highly rated scenes,
opinion was more uniform than for low rated
scenes. People knew what they liked but their
opinions were more diverse for lower rated
scenes. Similar findings occurred in the

1) means that everyone has a similar opinion
whereas a higher SD (e.g. 2.5) indicates a
wide ranging opinion.
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Figure 4.10 QQ Plot of scene means

previous study of coastal viewscapes (Lothian,
2005a).

Figure 4.9 is a histogram of the scene means
and Figure 4.10, the QQ plot. These indicate
that the distribution was not entirely normal.
As this analysis was of individual scenes it
would not necessarily be expected that their
distribution would be normal. For example, if
the scenes had been selected to cover mainly
high quality scenes, the histogram would be
more skewed to the right. The histogram does
indicate however that the aim to cover the full
range of scenic quality in the study area was
achieved.

Lowest rated scene, flats at Lyrup Rating 3.20

Highest rated scene, evening reflections
Big Bend Rating 8.37

The lowest and highest rated scenes are
illustrated together with examples of scenes
for each rating.

Rating 3
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Rating 4

Scene 79 Lake Albert south Rating 4.58

Rating 5

Scene 100 Hindmarsh Is NE Rating 5.27

Rating 6

Scene 115 Katarapko Creek Rating 6.54

Rating 7

Rating 8

[= _- ¥
Scene 106 Nildottie cliffs Rating 8.10

Examples of Scenes by Rating Unit

4.8 ANALYSIS BY GROUPS, AREAS &
LANDSCAPE FACTORS

In this major section the results are shown of
the analysis carried out of the various
landscape features and regions. These cover
the following:

Panoramas
Water

River reflections
Floodplain

Trees and tree health
Cliffs

Lakes

Coorong

Regions

10. Tranquillity — Awe
11. Naturalness

12. Diversity

13. Summary

©CoNooU~wWNE

The significance of landscape factors in the
scenes was scored by a small group of
participants (Chapter 3). In addition the author
classified the scenes by some additional
factors. These scores were used in this
section to examine the influence of these
factors on the ratings.

In this analysis, the relationship between the
ratings and the scores was examined with the
use of graphs. The slope (steepness) of the
trendline of the data indicated the strength of the
relationship. A steep slope indicated that the
factor strongly influenced the ratings while a flat
slope indicated that it had little influence. A slope
of 0.5 meant that over the 1 — 5 scale, the
ratings increased by 2, e.g. from 5to 7.

Throughout this section, the following
descriptions of the strength of the relationship
are used:
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Slope Effect on  Strength of influence
ratings
0.25 1 Slight
0.50 2 Moderately strong
0.75 3 Strong
1.00 4 Very strong
1.25 5 Extremely strong

(1) Panoramas

Panorama scenes covered typical scenes of
the whole width of the cliffs and floodplain.
Nine panoramas were included which aimed
to cover the distinctive physiographic types
along the River Murray (Table 4.10, Figure
4.11). The Lakes and Coorong were not
represented. The scenes covered a wide
range of ratings, from 4.80 to 7.79.

Analysis of the relationship between the
ratings of the panoramas and the scores of
water, trees and cliffs indicated that both water
and cliffs were very strong influences on
ratings (correlations of 0.82 and 0.78, slopes
1.02 & 1.09), while trees had a strong
influence on ratings (correlation 0.42, slope
0.61).

Scene 145 Panorama at Waikerie Rating 7.20

Table 4.10 Panorama scenes

Scene Scene # Rating
Chowilla 150 4.80
Chowilla 70 7.79
Pike River 57 5.22
Waikerie 145 7.20
SwanReach 87 6.89
BigBend 97 7.64
SabArama 140 7.55
Greenways Landing 134 5.74
Neeta Irrigation area 31 5.06
Mean of panoramas 6.43
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Figure 4.11 Ratings of panorama scenes
2) Water

Water is the key unifying feature for the entire
River Murray, Lakes and Coorong and it was
therefore appropriate to examine its influence
before other characteristics.

There were 102 scenes out of the 120 which
included water. The mean score of the
significance of water in these scenes was
3.14, slightly above the median point and the
distribution was skewed to the higher scores
(Figure 4.12).
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T
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T

g

1 2 3 4 5
Water score

Figure 4.12 Histogram of water scores

Table 4.11 shows the means for the scenes
with and without water and indicates clearly
the positive influence of water on ratings. The
difference was 1.89. As would be expected
with a difference as large as this, the
difference was significant: ANOVA, F = 66.5,
df =1, 119, p = 0.000.
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Table 4.11 Means for water & no-water

Category Mean rating
Water scenes 6.32
No water scenes 4.43

Figure 4.13 shows the relationship between
the scores for water and the ratings. The
steepness of the slope in the equation for the
trend line (i.e. 0.25x in Figure 4.13) was
considered to indicate a slight influence. The
correlation between water scores and ratings
was only 0.24.
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Note: trend line y = 0.25x + 5.53, r* = 0.06
Figure 4.13 Influence of water on ratings

Table 4.12 summarises the influence of water
on ratings.

Table 4.12 Derivation of ratings from water

was found to have a discernible influence on
ratings (Lothian, 2000). Blue water tended to
rate about 0.12 higher than tan water.

The scenes were examined and their colours
classified, either blue or another colour,
generally a tan-blue or tan. The blue scenes
totalled 78, and there were 24 of another
colour. Interestingly the mean for the latter
was slightly higher (0.02) than for the blue hue
(Table 4.13). Due to the closeness of the
means however, the difference was not
significant: ANOVA, F=5.64,df 1, 101, p=
0.19. Thus colour had no appreciable
influence on ratings.

Table 4.13 Means for water colours

Hue Mean rating
Blue 6.31
Other colour 6.33

scores

Water score Rating
1 5.78
2 6.03
3 6.28
4 6.53
5 6.78

Note: Derived fromy = 0.25x + 5.53

The rating of scenes without water present
was 4.43 (Table 4.11), but Table 4.12
indicates that even a slight presence of water,
i.e. score 1) rated 5.78. This indicated that
water of any quantity had a strong influence, it
was not so much the extent but its presence
that was important. A glimpse of water in a
scene would elicit a rating only a unit lower
than a scene in which the water was
abundant.

A factor which could influence ratings was the
colour of the water. In the author’s thesis, the
colour of water, whether blue or light tan hue,

Analysis of the influence of naturalness on
water ratings found it to have a negligible
effect (y = 0.07x + 3.76, r* = 0.004). Similarly
the tranquillity-awe factor had only a slight
influence (y = 0.23x + 3.34, r* = 0.07).

Overall the presence of water in a scene had a
significant influence on ratings, lifting ratings
by around 1.9 compared with ratings for
scenes without water. For scenes with water,
the rating of a scene where the amount of
water was considered minimal (score 1) was
only one unit lower than when the water was
abundant (score 5). This influence was
considered due to the strong influence that
any water present has on scenic quality; it was
not so much its extent as its presence which
was important. A small extent elicits a
response not dissimilar to a large extent. The
naturalness and the tranquillity-awe factors
had negligible influence on ratings of water
scenes. The colour of the water, whether blue
or a tan colour, did not have a significant
influence on ratings.

(3) River Reflections

One of the attractive features of the river
scenes was the reflections of trees and cliffs
that occurred on the water when the river was
smooth, generally early in the morning or in
the late afternoon. This was a transient effect
which occurred anywhere on the River.
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Scene 125 Good river reflections Rating 7.50

Scene 129 Fair river reflections Rating 7.08

The presence of reflections was classified as
either good reflections being mirror-like, or fair
reflections where the water was ruffled. Table
4.14 and Figure 4.14 summarise the means
for these together with other scenes with water
but in which no reflections were present.

Table 4.14 Influence of river reflections on

ratings
Scene Mean Difference
Good reflections 14 7.09 +1.01
Fair reflections 16 6.69 +0.61
No reflections 69 6.08 0
10
9
8
7
8 s
4
3
2
1
Good Some No reflections
reflections reflections

Figure 4.14 Influence of river reflections on

ratings

The difference in the means between the
categories with reflections and the scenes
without was significant: ANOVA, F = 7.55, df
2,99, p =0.000.

River reflections thus had a significant
influence on water scenes. Where good
reflections were present, ratings increased by
around 1 and fair reflections enhanced ratings
by around 0.6.

4

The floodplain comprised the lakes, lagoons,
anabranches, river, islands, and the bankside
reeds and rushes. It included bare areas, and
several land uses — dairy flats and recreation
areas. Scenes with wildlife were also included.
There were 31 scenes including a wildlife
scene (#1) from the Coorong (Table 4.15).

Floodplain

Table 4.15 Floodplain scenes

Category Scene # Rating
Lagoons 6 6.45
15 7.34

63 6.15

78 5.00

93 5.99

129 7.08

130 6.02

136 6.57

143 6.28

Lakes 61 6.00
110 6.86

119 4.99

135 5.70

Anabranches 13 6.50
30 7.01

River 18 7.75
112 6.65

Islands 80 6.67
Dairy Flats 48 4.23
67 3.75

69 3.73

Reeds & rushes 10 5.32
29 6.05

52 6.24

Recreation frontage 73 5.42
Scalds & bare areas 9 3.67
14 3.20

103 3.60

Wildlife 1* 7.50
27 7.44

148 7.35

Mean of floodplain 5.94

scenes

* Coorong scene
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Table 4.16 and Figure 4.15 compare the
means for groups of the floodplain scenes.

Rating scale

Note: Exaggerated scale
Figure 4.15 Comparison of floodplain
means

Table 4.16 Summary of floodplain means

Category Nos. Mean
scenes
Lagoons 9 6.32
Lakes 4 5.89
Anabranches 2 6.76
River 2 7.20
Islands 1 6.67
Reeds & rushes 3 5.87
Recreation frontage 1 5.42
Dairy Flats 3 3.90
Scalds & bare areas 3 3.49
Wildlife 3 7.43

Wwildlife

Scenes with wildlife rated the highest (7.43).
The three scenes, including the Coorong
scene, had similar ratings, from 7.35to 7.5

Scene 1 Wildlife on Coorong Rating 7.50

Scene 148 Pelicans on R. Murray Rating 7.35

The scenes with wildlife were compared with
similar scenes without wildlife (Table 4.17,

Figure 4.16). The scenes with wildlife
averaged 7.43 and scenes without wildlife
averaged 6.55, a drop of 0.88. This was
significantly different: ANOVA, F =170.9, df =
1, 11, p = 0.000. Thus the presence of wildlife
had a significantly positive influence on
ratings.

Table 4.17 Scenes with and without wildlife

With wildlife | Without wildlife
Scene Rating | Similar  Rating [Difference —
with scenes with and

wildlife without
wildlife
1 7.50 121 6.68
146 6.47
Mean 6.57 | 0.93
27 7.44 112 6.65 | 0.79
148 7.35 25 6.43
72 6.40
115 6.54
133 6.36
Mean 6.43 | 0.92
Mean 7.43 6.55 | 0.88
10 m With wildlife
9 O Without wildife
8 a
7 a
g -
g 51 -
4 |
3 a
2 a
1 A
1 2 3
Scenes

Note: Scenes without wildlife were the means of the
similar scenes
Figure 4.16 Scenes with and without
wildlife
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River Murray

Scenes of the river gained the next highest
rating (7.20) based on two scenes of the river
bounded by the banks with trees.

One of these scenes (#18) rated very high
(7.75) and contained a highly reflective
smooth river and dense tall red gum forest
which rated the highest among the tree
scenes (see below). The other scene (#112),
which rated lower (6.65), was of similar
appearance but lacked the reflections on the
water. This reinforced the earlier finding that
river reflections play an important role in
scenic quality.

Scene 18 River scene Rating 7.75

Scene 112 River scene Rating 6.65

Scene 12 Lakes scene Rating 5.54

Scenes of the Lakes and Coorong also
included several of water with distant land,
similar to the river scenes. These were closely
rated 5.54 (#12) and 5.63 (#64) which were

lower than the ratings of the river scenes. This
suggested that the presence of the river banks
and trees in the river scenes contributed to
their higher ratings.

Compared with the river scenes without
reflections (#112), the presence of the
riverbank and trees lifted ratings by about one
unit, 5.58 to 6.65.

Lakes, lagoons and anabranches

The scenes of lakes, lagoons and ana-
branches combined land, trees and water in
varying proportions. The lakes were extensive
areas of water, the lagoons somewhat less
extensive, and the anabranches were narrow
watercourses with less extensive water again.
Conversely, trees tended to be abundant
along anabranches, less so along lagoons and
were sometimes absent near lakes.

Scene 13 Anabranch Rating 6.50

Scene 6 Lagoon Rating 6.45

Scene 119 Lake Rating 4.99
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Figure 4.17 illustrates the influence of water
and trees on ratings of lakes, lagoons and
anabranches. It clearly indicates that while
ratings increased across the three categories
— lakes, lagoons and anabranches - that this
corresponded with the significance of trees in
the scenes. Interestingly, however, the
significance of water decreased across the
three categories and was the inverse of the
ratings.
8

O Rating W Water score @ Tree score

.

Ratings & scores
(2]
\

Lakes Lagoons Anabranches

Note: Exaggerated scale
Figure 4.17 Ratings & scores for lakes,
lagoons & anabranches

This suggested that expanses of water without
trees or other features tended to result in
lower scenic quality.

Islands

There was a single scene of an island in the
River (#80) and the island was densely
covered with trees and accordingly rated well
(6.67).

Scene 80 Island scene Rating 6.67
Reeds and rushes

Many of the scenes included reeds and rushes
along the river banks. Three scenes in which
the reeds and rushes dominated (# 10, 29, 52)
were examined to assess the influence of
reeds and rushes on ratings. These three
scenes averaged 5.87, similar to lake scenes

(5.89) but lower than scenes of the river,
lagoons and anabranches.

Scene 52 Reeds and rushes Rating 6.24
Water and trees on floodplain

The scenes of the floodplain which contained
water and trees were analysed as a group.
These covered the lakes, lagoons,
anabranches, islands, river, and reeds and
rushes groups. The scores for the water and
trees in each of these scenes were compared
with the ratings (Figures 4.18, 4.19).

10

Rating

1 \ \ \

1 2 3 4 5
Water score

Note: Trend line y = 0.41x + 4.91, * = 0.21
Figure 4.18 Floodplain scenes: water
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Note: Trend line y = 0.64x + 4.59, r* = 0.38
Figure 4.19 Floodplain scenes: trees
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The scores for water ranged mainly from 2 to
5 indicating that water was an important
feature in the scenes. There was a reasonable
correlation (0.46) between the ratings and the
water scores and the slope was 0.41 which
was a slight to moderately strong relationship.
The presence of water increased ratings by
1.65 over the range of water scores, while the
presence of trees increased ratings by 2.57
(Table 4.18).

Table 4.18 Derivation of ratings from water
and tree scores

Score Water Trees
1 5.32 5.23
2 5.73 5.87
3 6.14 6.51
4 6.55 7.15
5 6.97 7.80

The scores for trees in these scenes ranged
from 1.5 to below 4 while the scores for water
were higher, from 2.5 to 5. This indicates that
trees were not as significant on the floodplain
scenes as water. In the next section the
influence of all trees is analysed.

Overall, this suggested that the presence of
both water and trees were moderately strong
influences as individual factors. In combination
their strength was further reinforced.

Recreation reserves

A single scene (#73) of a recreation reserve
on the river at Swanport was included to help
assess the difference between natural
treatments and artificial recreation areas with
grassed lawns. The scene was compared with
a scene of similar appearance but in its natural
condition (#74). The recreation reserve rated
5.42 while the natural scene rated 6.49, a
difference of 1 which suggested the natural
scene was regarded as more attractive.

Scene 73 Recreation reserve Rating 5.42

Scene 74 Rating 6.49
Dairy flats

Dairy flats were a significant land use of the
floodplain between Mannum and Wellington
and three scenes were included (#48, 67, 69).
Their mean was only 3.90 due probably to
their largely barren appearance, the lack of
water in the scenes, and possibly the rather
degraded appearance of two of the scenes.
While two scenes rated similarly, 3.67 and
3.73, the third rated 4.23, enhanced possibly
by the presence of cows in the scene.

Scene 48 Dairy flats with cows Rating 4.23

Among the benchmark South Australian
scenes was one overlooking the dairy flats
near Tailem Bend. This scene rated 5.48,
considerably higher than the other three but it
included a glimpse of the River and of red
gums, both of which would have enhanced
ratings.

Scene 91 Dairy flats Rating 5.48
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Scalded and bare areas

Scalded and bare areas were represented by
three scenes (# 9, 14, 103). These showed
samphires, tufted grass or were essentially
bare ground. They all rated between 3.2 and
3.7 and included the lowest rated scene in the
survey.

Scene 9 Bare area Rating 3.67
Summary - Floodplain

In summary, the floodplain included scenes of
the lakes, lagoons, anabranches, river,
islands, reeds and rushes, and, on the land,
the bare areas, dairy flats and recreation
areas. It also included wildlife scenes.

The presence of wildlife enhanced scenic
quality ratings by around 0.9. The ratings of
the lakes, lagoons and anabranches reflected
the presence of water and trees both of which
had a moderately strong and positive influence
on ratings. Scenes of the river rated high
provided the river was lined by trees. Similar
scenes of extensive water in the Lakes and
Coorong without trees rated substantially
lower. In contrast to the influence of trees,
reeds and rushes along the river did not rate
highly. Dairy flats on the lower Murray rated
fairly low, and scalded and barren flats rated
even lower.

(5) Trees and tree health

There were 88 scenes with trees in the survey.
The histogram of the significance of trees in
scenes indicates that the distribution was not
very normal, with many scenes with low
scores indicating that the trees were not very
significant (Figure 4.20). The overall mean
score was 2.87, slightly below the median
point of 3.

Table 4.19 compares the mean ratings for
scenes with and without trees and indicates
that the presence of trees lifted ratings by
0.54. The difference was significant: ANOVA,
F=5.16,df = 1, 119, p = 0.025.

\

Frequency

b7

1 2 3 4 5
Tree score

Figure 4.20 Histogram of tree significance
scores

Table 4.19 Means for tree & no-trees

Category Mean rating
Tree scenes 6.18
Scenes without trees 5.64

Figure 4.21 illustrates the influence of trees on
ratings. Ratings increased by over one third of
a unit (0.38) for each unit increase in the tree
score, a slight to moderately strong influence
on ratings.

At the lowest score 1 (Table 4.20) the ratings
averaged around 5.4 while in scenes where
the trees were very significant they averaged
nearly 7.0, a range of 1.6. The correlation
between tree scores and ratings was 0.30.

10

9

Rating

A OO o N

w

N

Tree scores

Note: Trend line y = 0.38x + 5.06, r> = 0.09
Figure 4.21 Influence of trees on ratings
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Table 4.20 Derivation of ratings from tree 30 7.01 3.50
scores 43 7.00 3.20
Tree score Rating 61 6.00 1.85
: - 63 615  3.00
3 6:21 69 3.73 1.40
4 6.59 96 6.57 2.65
5 6.97 103 3.60 1.85
Note: Derived from y = 0.38x + 5.06 106 8.10 2.60
140 7.55 2.95
Table 4.21 summarises the ratings for each of 143 6.28 3.00
the scenes with trees. The Table includes Moderate ht. 31 5.06 225
scenes in which the trees were incidental to dense red gums 80 6.67 3.45
th.e main subject of the photograph, e.g. cliffs 148 7.35 3.40
with trees. Low dense trees 22 6.27 2.10
Table 4.21 Tree scenes (Coorong/Lakes 68 5.33 1.55
79 458 1.35
Category Scene# Rating Score 82 6.67 1.95
Tall dense Tr_ees along 11 7.03 2.30
red gums 18 775  3.65 cliffs 17 661 230
24 7.07 4.80 23 7.21 1.35
41 7.27 435 32 7.22 2.30
52 6.24 235 35 6.47 1.10
72 6.40 4.40 98 6.38 2.00
124 7.19 4.10 114 7.34 2.70
125 7.50 4.30 116 7.03 2.95
133 6.36 4.30 120 6.95 1.60
Tall open red 127 6.83 2.20
gums 5 6.67 3.60 138 7.23 3.20
21 6.56 4.15 139 6.89 2.10
25 6.43 3.85 149 7.42 1.45
27 7.44 3.75 Willows 77 5.50 3.55
55 6.08 3.80 86 6.63 2.70
70 7.79 3.95 Lignum 36 476 3.00
73 5.42 4.05 49 4.15 2.35
74 6.49 415 Dead trees 7 3.56 2.55
83 8.37 3.55 57 5.22 3.85
87 6.89 3.30 60 3.55 2.85
89 6.51 3.74 66 3.75 3.00
93 5.99 3.35 78 5.00 1.85
97 7.64 3.25 136 6.57 2.65
102 6.13 3.85 Unhealthy 131 4.78 3.10
110 6.86 2.65 trees
112 6.65 275 Drowned 2 4.90 3.30
115 6.54 3.60 trees 94 5.20 3.10
129 7.08 3.30 River box 71 5.91 3.15
130 6.02 395 Mallee trees 3 5.26 3.60
134 5.74 295 58 4.87 3.45
145 7.2 4.05 117 5.27 3.50
Moderate ht. 6 6.45 2.60 Mean of tree
open red gums 9 3.67 2.15 scenes 6.21
10 5.32 2.55
13 6.50 3.40
15 7.34 3.35
29 6.05 1.50
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Scene 125 Tall dense red gums Rating 7.50

Scene 5 Tall open red gums Rating 6.67

Scene 6 Moderate height open red gums
Rating 6.45

Scene 148 Moderate height dense red gums
Rating 7.35

Scene 22 Low dense trees Rating 6.27

Scene 139 Trees along cliffs Rating 6.89

Scene 86 Willows Rating 6.63

Scene 36 Lignum Rating 4.76
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Scene 66 Dead trees Rating 3.75 Scene 117 Mallee Rating 5.27

Table 4.22 Group means — trees

Category Nos. scenes Mean
Tall dense red gums 8 6.97
Tall open red gums 21 6.69
Moderate height

open red gums 16 6.08

Moderate height

dense red gums 3 6.36
Low dense trees 4 5.71
Trees along cliffs 13 6.97
Scene 131 Unhealthy trees Rating 4.78 Willows 2 6.07
Lignum 2 4.46
Dead trees 6 4.61
Unhealthy trees 1 4.78
Drowned trees 2 5.05
River box 1 5.35
Mallee 3 5.07

Table 4.22 and Figure 4.22 compare the
means for groups of tree scenes.
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Figure 4.22 Comparison of tree ratings
Scene 71 River box Rating 5.91

Two of the highest rated scenes were the tall
dense red gums and tall open red gums (6.97
and 6.69). The ratings of the eight scenes of
tall dense red gums ranged from 6.24 to 7.75
while most of the 21 scenes of tall open red
gums ranged from the mid 5’s to high 7’s.

Red gums of moderate height occurred either
in open or dense formations. These were
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found in a range of environments including
dairy flats (#69), near bare or scalded areas
(#103), or on river flats (#140). In some
scenes the rating reflected more of the context
of the trees than the trees themselves.

Low dense trees occurred along the Coorong
and parts of the Lakes.

The trees along cliffs occurred often at the
base of the cliffs. Generally the ratings
reflected the presence of the cliffs rather than
the trees. This was reinforced by the generally
low tree scores in these scenes, mostly in the
1's and 2’s. The group of scenes of trees
along cliffs rated equal highest with the tall
dense red gums. Without the inclusion of trees
along cliffs, the overall rating of the tree
scenes was reduced from 6.16 to 6.02.

Willows rated surprisingly quite high (6.06).
One scene of massed willows in leaf over-
hanging the river (#77) rated 5.5 while the
other scene (#86) was of autumn coloured
willows overhanging a still reflective river and
rated 6.6. The attractiveness of the reflections
and colour undoubtedly lifted the rating,
otherwise the willows would probably have
scored in the mid 5's.

Dead trees were the lowest rated group of tree
scenes (4.6) and these were located on
generally barren dry ground. The single scene
of unhealthy trees rated 4.8 between the
ratings for the dead and drowned trees.

The drowned trees have been in the water
since the locks were constructed around 70
years ago. As they mainly consist of their trunk
and branches, the smaller twigs and branches
having long broken off, they can appear as
attractive sculptural forms. They thus rated
higher (5.05) than the dead trees

The dead, dying and drowned trees are
examined in more detail in the next section.

The scenes of river box trees (E. largiflorens)
and mallee generally comprised fairly dense
stands of low trees. The scenes of lignum
included trees which probably lifted their
ratings.

Tables 4.23 and 4.24 summarise in
descending order the ratings and the scores of
the trees by category. The tall and moderate
height red gum groups rated the highest. The
tall height red gum groups also scored the
highest significance of trees in scenes.

Table 4.23 Tree groups arranged by rating

order

Score Rating
Tall dense red gums 4.03 6.97
Trees along cliffs 2.12 6.97
Tall open red gums 3.57 6.69
Mod height dense red 3.03 6.36
gums
Mod height open red 2.60 6.08
gums
Willows 3.13 6.07
River box 3.15 591
Low dense trees 1.74 5.71
Mallee 3.52 5.13
Drowned trees 3.20 5.05
Unhealthy trees 3.10 478
Dead trees 2.79 461
Lignum 2.68 4.46

Table 4.24 Tree groups arranged by tree
score order

Category Score Rating
Tall dense red gums 4.03 6.97
Tall open red gums 3.57 6.69
Mallee 3.52 5.13
Drowned trees 3.20 5.05
River box 3.15 5.91
Willows 3.13 6.07
Unhealthy trees 3.10 4,78
Mod height dense red 3.03

gums 6.36
Dead trees 2.79 4.61
Lignum 2.68 4.46
Mod height open red 2.60

gums 6.08
Trees along cliffs 2.12 6.97
Low dense trees 1.74 5.71

Figure 4.23 examines the relationship
between scores for the trees and naturalness.
Although the data were widespread
(correlation = 0.18), a weak relationship is
discernible. As the tree score increased, so
too did naturalness.

Figure 4.24 examines the relationship
between the ratings of the trees and the high
scores of significance of the trees in the
scenes. Although the correlation coefficient
(r®) was low (0.13), the Figure indicated a very
strong influence (slope 0.82).
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Figure 4.23 Relationship between tree and
naturalness scores
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Figure 4.24 Influence of scenes with high
tree scores on ratings

Table 4.25 indicates the average ratings
based on scores between 3 and 5.

Table 4.25 Derivation of ratings from tree

trees in the scene and the scenic rating of the
scene. A slight relationship between tree
scores and naturalness was evident.

Tree Health

In addition to the nine scenes selected earlier
(Table 4.12) in the analysis of trees in which
dead, drowned or unhealthy trees dominated,
there were a further four scenes in which
these categories of tree health also occurred.
These included scenes that had been listed in
other groups. Table 4.26 summarises these 13
scenes together with their ratings.

Table 4.26 Classification of tree health

scenes
Rating Dead Drowned Unhealthy Total
3-399 4 1 5
4-499 1 1 1 3
5-599 1 1 2 4
6—-6.99

7-7.99 1 1
Total 6 2 5 13

Because some of these scenes only had a few
dead trees amidst healthy trees, their ratings
were not necessarily affected. Thus scene #30
included unhealthy trees but their presence
did not adversely affect the ratings.

Table 4.27 and Figure 4.25 indicate the
influence of tree health on ratings. The
difference between scenes with healthy trees
and dead trees was 2.2, which is a substantial
difference.

Table 4.27 Tree health

scores

Tree score Rating
3 5.86
4 6.68
5 7.50

Note: Derived from trend line y = 0.82x + 3.33

Overall the presence of trees raised ratings by
around 0.54 compared with scenes without
trees. For scenes with trees, the ratings
increased from around 5.4 where trees were
minimal to 6.7 where trees were abundant. For
scenes in which the trees were a significant
element, the ratings ranged from 5.9 for a tree
score of 3 up to 7.5 for a score of 5.

Thus there was a reasonably strong
relationship between the visual significance of

Number Mean Difference
Dead 6 4.14 -2.19
Drowned 2 5.05 -1.28
Unhealthy 5 5.29 -1.04
Healthy 75 6.33 0
10
9 |
8
7 |
b s
B s
4 |
3]
5 |
14 ‘ ‘ ‘
Dead Drowned Unhealthy Healthy

Figure 4.25 Influence of tree health on
ratings
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Scene 30 showing unhealthy trees amidst
healthy trees; Rating 7.01

The difference in the means between the
categories of dead, drowned and unhealthy
trees and the healthy trees was significant:
ANOVA, F = 10.6, df 3, 83, p = 0.000.

Tree health had a significant influence on the
ratings of scenes with trees. Dead trees
reduced ratings by 2, drowned trees by around
1.3 and unhealthy trees by around 1.0.

(6) Cliffs

Cliff scenes totalled 32 in the survey and
covered a wide range of land forms and land
cover.

Scenes with cliffs rated nearly 1 unit higher
compared with scenes without cliffs (Table
4.28) and the difference was significant:
ANOVA, F =19.26, df = 1, 119, p = 0.000. The
mean score of the cliffs in the scenes was
3.44 and the histogram displayed a marked
skew to the higher scores (Figure 4.26).

Table 4.28 Means for cliffs & no cliffs

Category Mean rating
Scenes with cliffs 6.73
Scenes without cliffs 5.78

Frequency
7

.

1 2 3 a 5
Cliff scores

Figure 4.26 Histogram of cliff scores

An identical scene of Big Bend was repeated
under differing lighting conditions (# 83 and
#97). The ratings for these indicated the
positive effect that evening light on the cliffs
had on ratings — an increase of 0.7.

Scene 97 Big Bend during afternoon
Rating 7.64

Scene 83 Big Bend with evening reflections
Rating 8.37

Figure 4.27 illustrates the strong influence
(slope of 0.75) of cliffs on ratings.
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Note: Trend line y = 0.75x + 4.16, r* = 0.51
Figure 4.27 Influence of cliffs on ratings

At the lowest score 1 the ratings averaged
around 4.9 while in scenes where the cliffs
were very significant in the scene they
averaged over 7.9, a range of 3 (Table 4.29).
The correlation between cliff scores and
ratings was 0.71.
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Table 4.29 Derivation of ratings from cliff

scores

Cliff score Rating
1 491
2 5.65
3 6.40
4 7.15
5 7.90

Scenes with cliffs were classified by land form

and land cover (Table 4.30).

Table 4.30 CIiff scenes classified by
land form and land cover

Category Scene # Rating
High, sheer, barren 23 7.21
56 6.78

83 8.37

97 7.64

106 8.10

120 6.95

123 6.93

Moderate, sheer, 38 7.26
barren 116 7.03
High, sheer, trees 87 6.89
127 6.83

149 7.42

Moderate, sheer, trees 11 7.03
43 7.00

114 7.34

139 6.89

Low, sheer, trees 32 7.22
Low, sheer, barren 76 6.39
High, sloping 17 6.61
35 6.47

70 7.79

98 6.38

138 7.23

Moderate, sloping 144 4.89
Low, sloping 71 5.91
96 6.57

134 5.74

144 4.89

Mean of cliff scenes 6.85

Table 4.31 and Figure 4.28 summarise the
means for the categories of cliff scenes. A

common feature among the highest rated
scenes was their steepness. The top five

categories all comprised sheer cliffs while the

bottom two categories comprised sloping cliffs.

Table 4.31 Category means — Cliffs

Category Nos. Mean
scenes

High, sheer, barren 7 7.43

Moderate, sheer, 2

barren 7.15

High, sheer, trees 7.05
Moderate, sheer,

trees 7.09

W

Low, sheer, trees 1 7.22
Low, sheer, barren 1 6.39
High, sloping 5 6.90
Moderate sloping 1 4.89
Low, sloping 4 5.62

Scene 23 High sheer bare cliff
Rating 7.21

Scene 149 High sheer cliff with trees
Rating 7.42

Scene 116 Moderate height, sheer bare
cliffs Rating 7.03
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Scene 114 Moderate height sheer cliffs
with trees Rating 7.34

Scene 32 Low sheer cliffs with trees
Rating 7.22

Scene 98 High sloping cliff
Rating 6.38

Scene 96 Low sloping cliff
Rating 6.57

Rating

&
N ¥

Note: Exaggerated scale

Figure 4.28 Comparison of cliff ratings

Figure 4.29 compares the ratings with the

scores for categories of cliffs. This indicated

that the high ratings were associated with high
scores of the significance of the cliffs.
However it was not a direct relationship as in
respect of the two lower rated sloping cliffs,
the significance of the cliffs for one scored
high and for the other scored low.

10 B Ratings

9 O Score

Rating

Figure 4.29 Comparison of ratings &
scores for cliffs

The influence of steepness, trees and height
of cliffs on ratings is further examined below.

There was a 1 unit difference in the mean
rating between the sheer and sloping cliffs, a
difference that was significant ANOVA, F =
16.66, df =1, 29, p = 0.000 (Table 4.32). The
sheer cliffs were perceived to be slightly more
awe inspiring than the sloping cliffs but the
difference was not significant: ANOVA, F =
3.23,df 1, 27, p=0.08.

Table 4.32 Steepness of cliffs & awe

scenes
Category Group mean Awe score
Sheer cliffs 7.18 3.58
Sloping cliffs 6.26 3.15
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The influence of trees on the sheer cliffs was
found to be minor and not significant: ANOVA,
F=0.69, df 1, 17, p = 0.42 (Table 4.33). The
cliffs with trees rated 0.19 lower than the
barren cliffs. This could be due to the trees
diminishing the sense of awe associated with
steep cliffs. The barren cliffs scored higher on
the awe scale than the cliffs with trees (Table
4.33) but the difference of 0.25 was not
significant: ANOVA, F=0.45,df 1,17, p =
0.51.

Table 4.33 Presence of trees on sheer cliffs

Category Group mean Awe score
Barren sheer cliffs 7.27 3.69
Sheer cliffs with trees 7.08 3.44

The height of the cliffs was examined and was
found to have a significant influence on
ratings: ANOVA, F =7.21, df 2, 28, p = 0.003
(Table 4.34). There was a stronger sense of
awe for the high cliffs, less so for the cliffs of
moderate height, while for the low cliffs it was
absent. The difference in the awe scores
between categories was significant: ANOVA, F
=18.05, df 2, 28, p = 0.000.

Table 4.34 Height of cliffs & awe scores

Category Group mean Awe score
High cliffs 7.18 3.80
Moderate cliffs 6.70 3.25
Low cliffs 5.96 2.68

The influence of steepness, trees and height
on the ratings of cliffs is summarised by Table
4.35. Clearly height followed by steepness
were the two strongest influences.

Interestingly, the presence of trees tended to
have a negative influence, although this was
only analysed in respect of sheer cliffs.

Table 4.35 Summary of influences on
ratings of cliffs

Characteristics Difference
Sheer - sloping 0.92
Trees - barren -0.19
Height — low to high 1.22

Figure 4.30 examines the relationship
between the scores for cliffs and for natural-
ness, it being hypothesised that high sheer
cliffs appear fairly natural. This appeared to be
borne out as there was a fairly strong
relationship between the two (slope = 0.34)
and the correlation was 0.51.
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Trend line: y = 0.34x + 2.87, r* = 0.26

Figure 4.30 Relationship between cliff and

naturalness scores

In summary, the presence of cliffs lifted ratings
by 1 compared with scenes without cliffs. The
presence of cliffs in scenes had a strong
influence on ratings, lifting ratings from 4.9 for
scenes where the cliffs were fairly
insignificant, to 6.9 for scenes with very
significant cliffs. Sheer cliffs rated higher than
sloping cliffs. The height of the cliffs had a
significant influence on ratings with high cliffs
rating higher than moderately high cliffs, which
rated higher again than low cliffs. The
presence of trees on the cliffs was of minor
importance. There was a reasonably strong
relationship between the presence of the cliffs
and the degree of naturalness present.

(7) Lakes Alexandrina and Albert

Lakes Alexandrina and Albert together with
the waters surrounding Hindmarsh Island were
represented by 15 scenes in the survey (Table
4.36).

Table 4.36 Lakes scenes

Category Scene # Rating
Open water 12 5.54
Thick reeds, water 26 4.78
Jetties, houses, trees, water 44 5.52
Lake shore, low sedge 46 5.24
Nth Goolwa, boat, jetties, reeds 50 5.80
Mundoo samphires, low trees 68 5.33
Sturt Pen., low cliffs, house 76 6.39
Samphires, sedge 79 4.58
Pt McLeay jetty, grass 85 5.74
Meningie shore, reeds 90 5.87
Nth Hindmarsh s, fields 100 5.27
Lake shore, thick reeds 101 6.16
R Murray entrance to Lake 118 5.37
Lake shore, grass 122 4.74
Currency Ck shore, reeds 137 517
Mean of Lakes 5.54
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Scene 46 Lake shore Rating 5.24 Scene 122 Shore of L Alexandrina Rating 4.74

The mean rating, 5.54, was the lowest of the
three regions. Scene ratings ranged from 4.58
to 6.39, a range of 1.81. The histogram shows
the narrow range for the Lakes scenes (Figure
4.31).

\

Scene 76 Pt Sturt Peninsula Rating 6.39 ]

Frequency

1 2 3 4 5 6 7 8 9 u
Lakes scenes

Figure 4.31 Histogram of Lakes scene

Scene 85 Lake Alexandrina from Raukkan ratings

(Pt McLeay) Rating 5.74 There were virtually no cliffs and few trees

present in the Lakes scenes. The significance
of water had a slight influence (slope 0.28)
(Figure 4.32) with a correlation of 0.39.
However with generally low ratings, the
influence of water was just over 1 unit (Table
4.37).

Table 4.37 Derivation of Lakes ratings

Lakes score Rating
481
5.09
5.38
5.67
5.96

Scene 118 Entrance of R Murray into Lake
Alexandrina Rating 5.37

a b wdNPk
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Note: Trend line y = 0.29x + 4.52, r* = 0.15
Figure 4.32 Influence of water on Lakes
ratings

To investigate the factors that might influence
ratings in the scenes of the Lakes, the scores
for tranquillity-awe, diversity and naturalness
were examined (Figures 4.33 — 4. 35).
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Note: Trend line y = -1.16x + 8.21, r* = 0.23
Figure 4.33 Influence of tranquillity on
Lakes ratings
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Note: Trend line y = 0.16x + 5.01, r* = 0.05
Figure 4.34 Influence of diversity on Lakes
ratings
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Note: Trend line y = 0.0001x + 5.43, r* = 4E-08
Figure 4.35 Influence of naturalness on
Lakes ratings

In respect of the tranquillity-awe scale, the
scores were clustered in the low tranquillity
part of the scale. Ratings increased as
tranquillity increased (i.e. scores declined),
however the range was too small to be
definitive.

Neither diversity nor naturalness had any
appreciable influence on ratings. In all three
factors, the correlation coefficients were low.

The lack of trees around the Lakes was a
significant factor contributing to the low scenic
quality ratings. Of the 15 scenes, ten had no
trees and the tree scores of the remaining five
averaged only 1.5.

In summary, the Lakes rated fairly low
between 4.5 and 6.5, a narrow range. While
the presence of water in the scenes had a
slight influence on ratings, analysis of the
influence of tranquillity, diversity and
naturalness found that these were of negligible
influence.

®)

The Coorong was represented by 17 scenes
in the survey (Table 4.38). The mean was 5.99
and SD 0.95. The mean was lower than for the
River Murray but higher than for the Lakes.

Coorong

Figure 4.36 displays the histogram of ratings
and indicates that the range from 3.97 to 7.5
was appreciably wider than for the Lakes
scenes.
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Table 4.38 Coorong scenes

Category Scene # Rating
Wildllife, dunes, water 1 75

Dunes, water 4 7.21
Sand flats, water, dunes 16 5.39
Low veg., sandy shore 22 6.27
Low vegetation, sand flats 39 4.57
Rocky shore, water, dunes 59 4,97
Water, distant land 64 5.63
Dune veg., beach, water 81 6.52
Samphire vegetation 82 3.97
Dune vegetation 92 5.83
Sand dunes, water 104 6.54
Sandy & vegetated dunes 105 6.34
Water, sand dunes 107 7.02
Vegetated dunes, water 121 6.68
Rocky shore, water 142 5.67
Rocky shore, sand dunes 146 6.47
Murray Mouth across sand 147 5.30
Mean of Coorong 5.99

Frequency

T T T T
1 2 3 4 5 6 7 8 9 10

coorong

Figure 4.36 Histogram of Coorong scores

Figure 4.37 compares the scores for the
significance of water in the Coorong scenes
with the ratings of these scenes. It indicates
that water had a fairly strong influence on the
ratings, with a slope of only 0.62.

Scene 4 Coorong dunes Rating 7.21

Scene 81 Coorong shore Rating 6.52

Scene 82 Samphires Rating 3.97

Scene 104 Coorong dunes Rating 6.54

10

Reting
6l
L
‘e
*

1 2 3 a 5
Water score
Note: Trend line y = 0.62x + 3.81, r? = 0.34
Figure 4.37 Influence of water on Coorong
ratings

Twelve of the scenes contained sand dunes.
In some scenes the dunes were barren of
vegetation while others were well vegetated
and the remaining scenes were a mixture of
barren and vegetated. The means of these
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categories were similar (Table 4.39) and the
differences were not significant: ANOVA, F =
0.061, df 2, 11, p = 0.941.

Table 4.39 Rating of Coorong dunes
Mixed

Barren Vegetated

Mean 6.25 6.44 6.31

To identify the factors which might give rise to
the Coorong’s landscape quality, analysis was
undertaken of the scores of diversity, natural-
ness and tranquillity-awe (Figures 4.38 —
4.40).
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Note: Trend line y = 0.59x + 4.52, r* = 0.02
Figure 4.38 Influence of diversity on
Coorong ratings
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Note: Trend line y = 1.68x — 1.48, r* = 0.34
Figure 4.39 Influence of naturalness on
Coorong ratings
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Note: Trend line y = -2.44x + 12, r* = 0.59
Figure 4.40 Influence of tranquillity on
Coorong ratings
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These indicated that the scores for diversity
ranged over the 1 — 5 score range and
provided a moderately strong influence (slope
= 0.59). Naturalness scores were clustered in
the upper part of the range (3.5 to 4.75) and
had an extremely strong influence (slope =
1.68) on ratings. Finally the scores on the
tranquillity-awe scale were confined to the
tranquillity end of the scale and they provided
an extremely strong influence (slope = 2.44)
on ratings.

The contrast between the findings for the
Lakes with these findings for the Coorong was
very marked; their landscapes were very
different.

In summary, ratings for the Coorong ranged
from 4.0 to 7.5, 1 unit higher than for the
Lakes scenes. The landscape quality of the
Coorong was influenced by the presence of
water but not by the nature of the dunes (i.e.
barren or vegetated). Its landscape quality
derived mainly from the tranquillity of the
Coorong together with its naturalness and, to
a lesser degree, its diversity.

(9) Regions

Table 4.40 and Figure 4.41 summarise the
overall means for the three regions, the River
Murray from the Border to Wellington, the
Lakes, and the Coorong. The River Murray
and Coorong rated similarly and well above
the Lakes. The differences between the
regions were not quite significant, ANOVA, F =
2.83, df 2, 109, p = 0.06.
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Table 4.40 Comparison of regional means

Region Survey Lothian
2000 Difference
River Murray 6.16 6.24 0.08
Lakes 5.43 5.70 0.27
Coorong 5.99 6.33 0.34
10.00
9.00 - | Survey
8.00 O Thesis
7.00 A
§ 6.00 -
% 5.00 -
@
4.00 -
3.00 -
2.00 +
1.00 -+
River Murray Lakes Coorong

Figure 4.41 Comparison of regional means

Table 4.40 and Figure 4.41 also compare the
mean ratings obtained in this survey with
those obtained by the author’s study of South
Australian landscapes (Lothian, 2000) where
these regions were represented by only 17
scenes compared with the 120 scenes in the
present survey. Remarkably the mean ratings
were fairly similar, only 1 - 5% difference.

(10) Tranquillity — Awe Inspiring

As explained in section 3.7, the classification
of scenes by their tranquil or awe-inspiring
qualities differentiated the two at opposite
ends of the range. Tranquillity was scored as 1
or 2 and awe-inspiring 4 or5onthe 1 -5
scale with the middle 3 used for scenes that
were neither tranquil or awe inspiring.

Examination of the scores indicated that while
some scenes were regarded as essentially
tranquil and others awe-inspiring, some
scenes engendered a wide range of opinion

Scene 5 Score 1.58 SD 0.84
Fairly uniform opinion of tranquillity

Scene 106 Score 4.42, SD 0.96
Fairly uniform opinion of awe inspiring

Scene 142 Score 2.53 SD 1.07
Evenly divided opinion

as indicated by the standard deviations of the
mean scores for each scene. Some scenes
were equally regarded as either tranquil or
awe-inspiring.

The histogram of the scores had a marked
skew to the lower scores indicating that more
scenes were regarded as conveying
tranquillity than awe (Figure 4.42). This was as
would be expected for river scenes.

)]

Frequency

| el

1 2 3 4 5
Tranquil-Awe Score

Figure 4.42 Histogram of tranquillity — awe
scores
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Assuming the scores 1.5 to 2.5 represented
the tranquil scenes and the scores 3.5 t0 4.5
the awe-inspiring scenes, the difference in
means of 0.98 was significant: ANOVA, F =
23.3,df =1, 70, p = 0.000 (Table 4.41).

Table 4.41 Tranquillity — awe rating means

Category Mean rating
Tranquil 6.26
Awe inspiring 7.24

Figure 4.43 shows the relationship between
the ratings of the scenes and their scores on
the tranquillity — awe scale. The scenes which
scored high on the scale (top RHS) are those
conveying awe and these were also rated
highly. There were more scenes on the LHS
conveying tranquillity as also indicated in the
histogram in Figure 4.42.

10

Rating

Tranquility - Aw e Score

Note: Trend line y = 1.14x° — 6.28 x + 14.2, r* = 0.27
Figure 4.43 Influence of tranquillity — awe
scores on ratings

The two-order polynomial provided a better
line of best fit than linear regression. The
relationship from this equation provided the
ratings for given scores shown in Table 4.42.

Table 4.42 Derivation of ratings based on
tranquillity - awe scores

Score Rating
1 9.10
2 6.23
3 5.63
4 7.31
5 11.26*

* Obviously with a rating scale of 1 — 10, this
projection would be “off the scale”.

In summary, although the tranquillity — awe
inspiring scale presented difficulties in its
application to the study area’s scenes, the
tranquil scenes averaged around 6.25 and the
awe inspiring scenes around 7.25, a difference
of 1.
(11) Naturalness

Naturalness, the absence of the presence of
humans or artefacts, was examined in all
scenes. The histogram (Figure 4.44) indicated
that most naturalness scores were in the 4 — 5
range. The mean score was 3.91.

Scene 137 Currency Creek Rating 5.17
Naturalness score 1.9

Scene 24 North Swan Reach Rating 7.07
Naturalness score 4.75

40—

Frequency
3
1

10 \

/1

T T T
1 2 3 4 5

Naturalness score

Figure 4.44 Histogram of naturalness
scores
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Naturalness had a moderately strong influence
on ratings (slope 0.61) and a correlation of
0.47 (Figure 4.45).

10

Rating

1 2 3 4 g
Naturalness score

Note: trend line y = 0.61x + 3.66, 1 = 0.24
Figure 4.45 Naturalness scores vs ratings

Table 4.43 indicates the increase in ratings
from around 4.3 for a naturalness score of 1
up to 6.7 for a score of 5.

Table 4.43 Derivation of ratings from
naturalness scores

Naturalness score Rating
1 4.27
2 4.88
3 5.49
4 6.10
5 6.71

Note: Derived fromy = 0.61x + 3.66

Most of the scenes exhibited a high degree of
naturalness. Naturalness had a moderately
strong influence on ratings. Ratings increased
by 0.6 for each unit increase in the
naturalness score.

(12) Diversity

Diversity is the busyness of the scene and
derives from its land forms, land cover,
presence of water and other features. It was
examined in all scenes.

The histogram (Figure 4.46) indicates that the
scores of diversity had a nearly normal
distribution with a mean score of 2.88.
Diversity had a very strong influence on
ratings (slope 1.04) (Figure 4.47).

Scene 67 Dairy flats Rating 3.67
Low diversity score 1.55 — uniformly flat, little
vegetation, same land use

Scene 17 Murtho cliffs Rating 6.61
High diversity score 4.47 — variations in colour,
vegetation, land form, water

20

15

Frequency
g

T
1 2 3 4

Diversity score

Figure 4.46 Histogram of diversity scores

Ratirg

1 2 3 4 5
Diversity score
Note: Trend line y = 1.04x + 3.04, r* = 0.39
Figure 4.47 Diversity scores vs ratings
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Table 4.44 indicates that ratings ranged from
around 4.1 for a diversity score of 1 up to over
8.2 for a score of 5. This was an increase of
over 1 for each unit increase in the diversity
score. Diversity thus had a very strong
influence on ratings.

Table 4.44 Derivation of ratings from
diversity scores

Diversity score Rating

4.08
5.12
6.16
7.20
8.24

abrhwnNBEF

Note: Derived from trend line y = 1.04x + 3.04

The relationship between naturalness and
diversity for all scenes was examined (Figure
4.48). The data were very scattered with a low
correlation of 0.25. The slope (0.19) indicated
only a weak relationship.

5
:0
a1l * . o ‘.0
g . *e &
2 o RN P
" < % 0‘
2 3 - $
% - S X
2 + o b4
* < 4
o > o« ot TS,
. .
* o *
1 : : : hd
1 2 3 4 g
Naturalness score

Note: trend line y = 0.19x + 2.14, r* = 0.06
Figure 4.48 Naturalness vs diversity

(13) Summary of findings

The data set comprised the ratings of the 120
scenes and the scores of the same scenes for
a range of landscape factors. These have
been analysed in respect of a range of
landscape features and regions.

In the panoramas, the presence of water and
cliffs were very strong influences on ratings
while trees had a strong influence.

The presence of water in a scene had a
significant influence on ratings, and lifted
ratings by around 1.9 compared with scenes
without water. This overall high rating reflected
the strong influence that any water present
has on scenic quality. For scenes with water,
the influence of increasing the extent of water

present was slight, increasing ratings from 5.8
where the water was minimal, to 6.8 where the
water was abundant. Thus it was not so much
its extent as its very presence which
determined the rating. A small extent would
elicit a response not dissimilar to a large
extent.

The naturalness and the tranquillity-awe
landscape factors had little effect on ratings of
water scenes. The colour of the water,
whether blue or a tan colour did not have a
significant influence on ratings.

River reflections had a significant influence on
water scenes. Where mirror-like reflections
were present, ratings increased by over 1 and
even fair reflections enhanced ratings by
around 0.6.

The presence of wildlife enhanced scenic
quality ratings by around 0.9.The ratings of the
lakes, lagoons and anabranches reflected the
presence of water and trees both of which had
a moderately strong and positive influence on
ratings. Scenes of the river were highly rated
provided the river was lined by trees. Similar
scenes of extensive water in the Lakes and
Coorong without trees rated substantially
lower. In contrast to the positive influence of
trees, reeds and rushes along the river did not
rate highly. Dairy flats on the lower Murray
rated fairly low and scalded and barren flats
rated even lower.

The presence of trees raised ratings by
around 0.54 compared with scenes without
trees. For scenes with trees, the ratings
increased from around 5.4 where trees were
minimal to 6.7 where trees were abundant. For
scenes in which the trees were a significant
element, the ratings ranged from 5.9 for a tree
score of 3 up to 7.5 for a score of 5.

Thus there was a reasonably strong
relationship between the visual significance of
trees in the scene and the scenic rating of the
scene. A slight relationship between tree
scores and naturalness was evident.

Tree health had a significant influence on
ratings of those scenes with trees. Dead trees
reduced ratings by 2, drowned trees by around
1.3 and unhealthy trees by around 1.0.

The presence of cliffs raised ratings by 1
compared with scenes without cliffs. The
prominence of cliffs in scenes had a strong
influence on ratings, lifting ratings from 4.9 for
scenes where the cliffs were fairly
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insignificant, to 6.9 for scenes with very
significant cliffs.

Sheer cliffs rated 0.9 higher than sloping cliffs,
and high cliffs rated 1.2 higher than low cliffs.
The presence of trees on sheer cliffs reduced
ratings by 0.2. The sense of awe was
strongest for barren sheer high cliffs and this
sense decreased for sloping cliffs, cliffs with
trees and low cliffs. The ratings of cliffs
corresponded to some degree with
naturalness present.

The heights of cliffs followed by their
steepness were the two strongest influences
on scenic quality. Interestingly the presence of
trees tended to have a negative influence,
although this was only analysed in respect of
sheer cliffs, not sloping cliffs where they were
abundant.

The Lakes rated fairly low, between 4.5 and
6.5, a narrow range. While the presence of
water in the scenes had a slight influence on
ratings, the tranquillity, diversity and
naturalness landscape factors all had
negligible influence on ratings. The barren-
ness of the Lakes region contributed to its low
scenic quality.

In the Coorong, ratings ranged from 4.0 to 7.5
which was one unit wider than for the Lakes
scenes. The landscape quality of the Coorong
was influenced by the presence of water but
not by the nature of the dunes (i.e. barren or
vegetated). Its landscape quality derived
mainly from the tranquillity of the Coorong
together with its naturalness and, to a lesser
degree, its diversity.

As regions, the average rating for the scenes
in the River Murray and Coorong were similar
and well above that of the Lakes (Table 4.45).

Table 4.45 Regional means

Region Mean
River Murray 6.16
Lakes 5.43
Coorong 5.99

Although the tranquillity — awe inspiring scale
presented difficulties for the study area’s
scenes, the tranquil scenes averaged around
6.25 and the awe inspiring scenes around
7.25, a difference of 1.

Naturalness had a moderately strong influence
on ratings. Ratings increased by around 0.6

for each unit increase in the naturalness
score.

Diversity had a very strong influence on scenic
quality ratings. Ratings increased by nearly 1
unit for each unit increase in the diversity
score.

Figure 4.49 and Table 4.46 summarise the
means for each of the groups of scenes. They
covered a range of only 1.30.
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Figure 4.49 Group mean ratings

Table 4.46 Group mean ratings

Region or feature Mean rating
Panoramas 6.43
Water 6.32
Floodplain 5.89
Trees 6.16
Cliffs 6.73
Lakes 5.43
Coorong 5.99
River Murray 6.16

Ratings of cliff scenes were above the ratings
of the other groups whereas the ratings of
scenes of the Lakes, which mainly comprise
flat land, were lower. This reinforces the
influence of land form on scenic quality
ratings.

The strength of the relationship between the
scores for landscape factors (e.g. significance
of water in the scenes) and the ratings was
determined by the slope of the trend line in the
linear regression. A slope of 0.50 meant that
over a 1-5 scale of the scores, the ratings
would increase by 2, e.g. from 5 for score 1 to
7 for score 5. The effect on ratings and the
strength of the influence is tabulated:
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Trend Increase Strength of influence Unhealthy 5.29
Slope in ratings Healthy 6.33
0.25 1 Slight Cliffs Cliff scenes  6.73 0.000
0.50 2 Moderate No cliffs 5.78
0.75 3 Strong Steepness  Sheer 7.18 0.000
1.00 4 Very strong of cliffs Sloping 6.26
1.25 5 Extremely strong Trees on Barren 7.27 0.34
cliffs Trees 7.08
Table 4.47 summarises the strength of Height of High 7.18 0.000
influence of features. It indicates that the cliffs Moderate 6.70
strongest influences on scenic quality over the Low 5.96
full set of scenes were, in order: Wildlife Wildlife 7.43 0.000
o No wildlife 6.55
1. Diversity Coorong  Barren 6.25 0.941
2. Trees which scored 3 dunes Vegetated 6.44
3. Cliffs _ Mixed 6.31
4. Trees on the floodplain Regions R. Murray 6.13 0.075
5. Naturalness Lakes 5.43
. Coorong 6.15
Table 4.47 Strength of influence of features Tranquillity- Tranquil 6.26 0.000
o Awe Awe inspiring 7.24
Characteristic  Trend Slope Influence
Panoramas Water 1.02  Very strong Table 4.48 indicates that the following features
Cliffs 1.09 ~ Very strong had a significant influence on preferences (i.e.
Trees 0.61 Strong p = 0.000):
Water 0.25 Slight
Floodplain Water 0.41  Slight — mod Water
strong Water reflections
Trees 0.64  Mod strong — Trees
strong
- Tree health
Trees 0.38 Slight — mod Cliffs
strong .
Significant trees 0.82 Strong — very ﬁﬁeﬁ?gfi”c;;chffs
(score 3) strong Trag uillity — awe
Cliffs 0.75 Strong quility
Naturalness 0.59 Mod strong . . .
Diversity 0.99 Very strong Table 4.49 summarises the ratings predicted

The presence or absence of a feature can
affect ratings. For example, scenes with water
averaged 1.9 above scenes without water.
Table 4.48 summarises the ratings with and
without the feature, and also indicates the
statistical significance.

Table 4.48 Influence of the presence of a

feature
Characteristic  Change Rating p
Water Water 6.32 0.000
No water 4.43
Water Blue 6.31 0.19
colour Other 6.33
Reflections Good 7.09 0.000
Fair 6.69
None 6.08
Trees Trees 6.18 0.025
No trees 5.64
Tree health Dead 4.14 0.000
Drowned 5.05

from linear regression trend lines. These
enabled the likely rating to be determined
based on the scoring of the characteristic.

Table 4.49 Predicted ratings based on

scores
Score

1 2 3 4 5
Floodplain- 5.3 57 61 66 7.0
water
Floodplain— 5.2 59 65 72 738
trees
Water 5.8 6.0 6.3 65 6.8
Trees 5.6 59 6.2 65 6.8
Significant 59 6.7 75
trees 3
Cliffs 4.9 57 64 72 79
Naturalness 4.3 49 55 6.1 6.7
Diversity 4.2 52 6.2 72 8.1

Note: Rounded numbers

Table 4.50 summarises the relationship
between landscape factors such as natural-
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ness and water. The strongest were the
contribution of tranquillity and naturalness in
the Coorong.

Table 4.50 Influence of landscape factors

Characteristic Factor Trend Slope
Water Naturalness 0.07
Tranquillity 0.23
Trees Naturalness 0.18
Cliffs Naturalness 0.34
Lakes Water 0.29
Coorong Water 0.62
Diversity 0.79
Naturalness 1.68
Tranquillity 2.42
Diversity Naturalness 0.19

The three key features affecting scenic quality
were land forms (cliffs), water and land cover
(trees). Diversity and naturalness were
derivative holistic qualities which these
generated.

The land forms, particularly the steepness of
the cliffs along the River Murray had the
greatest influence on scenic quality. Cliff
scenes averaged 6.73 but the sheer cliffs
rated higher at 7.18. High cliffs rated higher
(7.18) than moderate (6.7) or low cliffs (6.0).
The presence of water was the next greatest
influence, averaging 6.32 for scenes with
water compared with 4.43 for scenes without
water. Where mirror-like reflections occurred,
the rating rose to 7.09. Strong side lighting
such as in the evening combined with
reflections increased this to over 8. Hence
coffee table books of the River (e.g. Pete
Dobré’s Visions of the Murray River)
concentrated on photographs of cliffs in
evening light with mirror reflections on still
water.

The presence of trees contributed to scenic
quality, particularly tall red gums (7.0 for tall
dense red gums, 6.7 for tall open red gums).
Overall the presence of trees averaged 6.2.
Tree ratings were adversely affected by dead,
dying or drowned trees.

Naturalness and diversity both enhanced
ratings significantly.

49 MODEL DEVELOPMENT
Q) Introduction to models

Multiple regression analysis provided the
means by which the key landscape

characteristics and factors which contribute to
scenic quality could be quantified.

The factors that had been scored (e.g. cliffs,
trees, water, naturalness, diversity) provided
the independent variables and the scenic
quality rating provided the dependent variable.
It was assumed that these ratings were
dependent on the various characteristics and
gualities that had been scored. Multiple
regression enabled this assumption to be
tested. It quantified the influence of each
variable on scenic quality*’.

Five methods of multiple regression analysis
were available: enter, backward, stepwise,
forward, and remove, each of which
sequentially added or removed characteristics
from the model. The amount by which each
characteristic changed the multiple R? (i.e.
correlation coefficient) determined whether or
not the model continued. All models were
based on the default entry probability for F of
0.05 and a removal probability of 0.10.

As well as providing insights into the factors
which influenced scenic quality and their
respective strengths, the models could also be
used to indicate the scenic quality of a scene
that had not been previously rated. By scoring
the relevant factors and entering these into the
model, the scenic rating of the scene could be
derived.

The analysis examined firstly the entire study
area and then analysed separately the scenes
of the River Murray, Lakes and Coorong.

2) Models for the entire study area

Initially the entire data set covering 120
scenes was entered. The Enter method
yielded the highest R? of 0.814 and used all
eight factors. This means that the model
explained over 81% of the variance in the
scenes, an excellent result. The Stepwise
method achieved the similar R of 0.812 and
used six factors, omitting water reflections.

The following boxes summarise the model
specifications and results:

17. In contrast to linear regression which analyses
only one variable, multiple regression analyses
many variables concurrently. The formula
derived describes the line of best fit between
the competing variables and its strength. It
helps in identifying the key factors influencing
scenic quality ratings.
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The method of regression analysis (i.e.
enter, backward, stepwise, forward, or
remove);

The independent factors used in the
model, the correlation coefficient (out of
1.0);

The equation derived from multiple
regression where Y represented the
scenic quality rating, the first figure (e.g.
2.88 in Model 1) was the constant, and the
figure (e.g. 0.529 diversity) represented
the amount by which the diversity score
would be multiplied;

The statistical significance of the model
represented by p where p  0.05 was
significant. Significance shows the F score
and the degrees of freedom, df.

All scenes Model 1

Method Enter

Factors Tranquillity, naturalness, diversity,
water, trees, tree health, cliffs,
reflections

R’ 0.814

Equation Y =2.88 + 0.529 diversity +
0.583 cliffs + 0.270 naturalness +
0.235 tree health + 0.196 water +
0.052 trees — 0.158 reflections -
0.600 tranquillity

Significancel F = 60.8, df 8, 119, p = 0.000

All scenes Model 2

Method Stepwise

Factors Diversity, water, cliffs, naturalness,
tree health, tranquillity

R’ 0.812

Equation Y =2.956 + 0.543 diversity +
0.591 cliffs + 0.281 naturalness +
0.231 tree health + 0.214 water —
0.619 tranquillity

Significancel F =69.3, df 7, 119, p = 0.000

All scenes Model 3

Method Stepwise

Factors Diversity, water, cliffs

R’ 0.650

Equation Y =2.278 + 0.706 diversity +
0.421 water + 0.319 cliffs

Significance| F = 71.7, df 3,119, p = 0.000

All scenes Model 4

Method Stepwise

Factors Diversity

R’ 0.393

Equation Y = 3.042 + 1.040 diversity
Significance| F = 76.4, df 1,119, p = 0.000

Models 3 and 4 used the Stepwise method
and varied the number of factors; model 3
included three factors with a reasonable R? of

0.65, model 4 included only one factor,
diversity, with an R’ of only 0.393.

The weightings against each of the factors in
the equations indicated their importance in
determining the rating (e.g. 0.529 diversity in
Model 1 where 0.529 represented the
weighting). In all models, diversity was the
factor with the highest weightings. Cliffs and
naturalness were the next most important
factors. Interestingly trees did not appear to be
an important factor; in model 1 it had a low
weighting (0.052) while in model 2 it
disappeared altogether. This was because
trees were so ubiquitous in the scenes, that
the model identified the factors which created
differences between the scenes. Tree health
was a more important factor appearing in both
models.

Tranquillity was a negative factor because of
the way it was scored with “tranquillity”
applying to scores 1 and 2 and “awe” applying
to scores 4 and 5. If these were reversed then
it would appear as a positive factor. The same
applied to the reflections factor where score 1
applied to good reflections and score 2 to fair
reflections. Score 3 applied to scenes without
reflections.

The first model explained over 81% of the
variance but this could imply that there were
other factors which could explain the
remaining 19%. It is however common for
multiple regression to achieve only 50%. The
key was in the selection of variables applying
to the scenes.

The equations derived from these models
could be used to predict the likely scenic
quality of a given scene. Scoring the factors
on a1l -5 scale and entering these into the
formula would yield the rating. Obviously the
fewer the variables the easier this would be to
undertake. Model 4 with only one factor,
diversity, was the simplest but explained only
39% of the variance so would be inadequate
for this purpose.

It was not apparent what additional factors
could have been identified for use in the
models. The factors used covered the major
components of landscapes present in the
Study Area: land form, land cover and water
as well as the derivative factors of natural-
ness, diversity and tranquillity-awe. Land use
was not included but the immediate river
valley was largely of natural appearance. The
naturalness factor provided a measure of the
degree of change from the natural.
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In order to test the effectiveness of the
models, the results for each scene were
compared with their ratings. Figure 4.50
summarises the differences for Model 1, while
Figure 4.51 displays these differences as a
histogram.
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Figure 4.50 Model 1 differences between
model & ratings — All Scenes

Model 1 had a high level of accuracy with over
a third (36.2%) of the predicted ratings being
within 0.25 unit of the survey ratings, and over
two thirds (68.3%) of the predicted ratings
being within 0.5 of their actual ratings, e.g. a
rating of 6 could lie between 5.5 and 6.5
(Table 4.51).
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Figure 4.51 Histogram of Model 1
differences

Table 4.51 Summary of all scenes Model 1

differences
Range Number %  Cumulative %
0 +/- 0.25 47 36.2 39.2
0.25t0 0.5 35 29.2 68.3

0.5t00.75 22 18.3 86.7
0.75t0 1 10 8.3 95.0
>1 6 5.0 100.0
Total 120 100.0

Figure 4.52 summarises the differences for
Model 4 which contained only one factor,
diversity. It was evident that a considerable
proportion of predicted ratings were more than
one unit different from the survey ratings
indicating the unsuitability of this model.
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Figure 4.52 Model 4 differences between
model & ratings — All Scenes

In summary, the analysis of all the 120 scenes
covering the River Murray, Lakes and
Coorong derived a model which used eight
factors and explained around 81% of the
variance (R?= 0.815). Using this model would
yield results, for over two thirds of scenes,
within +/- 0.5 of the ratings. A further model
which used six factors achieved a nearly
identical R? of 0.812. Models with three factors
- diversity, water and cliffs, achieved a
reasonable R® of 0.65 and a model with only
one factor, diversity, yielded an R® of only
0.39. A regional approach was adopted to
develop more accurate models covering the
River Murray, the Lakes and the Coorong.

(3) River Murray models

There were 89 scenes covering the River
Murray from the Border to Wellington. Using
all eight factors the Enter method achieved an
R” of 0.855. The model is shown below. The
R® was 0.04 higher than for the All Scenes
model.

River Murray Model 1
Method Enter
Factors Diversity, cliffs, water, naturalness,

trees, tree health, tranquillity,
reflections
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RZ

0.855

Equation

Y =2.15 + + 0.437 diversity +
0.459 cliffs + 0.156 trees +
0.297 tree health + 0.245
water + 0.259 natural — 0.39
tranquillity — 0.109 reflections

Significance

F =58.99, df 8, 88, p = 0.000

Figure 4.53 compares the predicted ratings
from the model with the ratings. Forty per cent
of ratings were within +/- 0.25 of the ratings
and 66% were within +/- 0.5 of the ratings

(Table 4.52).

gt

Scenes (89)

Figure 4.53 Model 1 differences between
model & ratings — River Murray

Table 4.52 Summary of River Murray

Model 1 differences

Range Number % Cumulative %
0 +/- 0.25 39 43.8 43.8
0.25t0 0.5 25 28.1 71.9
0.5t00.75 15 16.9 88.8
0.75to 1 8 9.0 97.7

>1 2 2.2 100.0
Total 89 100.0

Because water reflections were a transient
quality that could occur anywhere on the
River, it was omitted as a factor and the model
re-run (Model 2).

River Murray Model 2

were also similar to those of Model 1 (Figure
4.54). Nearly 42% of ratings were within +/-
0.25 of the ratings and 70.8% were within +/-
0.5 of the ratings (Table 4.53).
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Figure 4.54 Model 2 Differences between
model & ratings — River Murray

Table 4.53 Summary of River Murray
Model 2 differences

Range Number % Cumulative %
0 +/-0.25 37 41.6 41.6
0.25t0 0.5 26 29.2 70.8
0.5t00.75 17 19.1 89.9
0.75t0 1 7 7.9 97.7

>1 2 2.2 100.0
Total 89 100.0

Model 2 was considered a more useful model
than Model 1 because it excluded the transient
feature of reflections. Both of these models
had high R? which accounted for over 85% of
the variance.

River Murray Model 3

Method Stepwise

Factors Diversity, water, tree health

R’ 0.718

Equation Y =1.169 + 0.432 tree health +
0.448 water + 0.735 diversity

Significancel F =72.2, df 3, 88, p = 0.000

River Murray Model 4

Method Stepwise

Factors Diversity

R’ 0.440

Equation Y = 2.649 + 1.183 diversity

Significance| F = 68.5, df 1, 88, p = 0.000

Method Enter

Factors Diversity, cliffs, water, naturalness,
trees, tree health, tranquillity,

R’ 0.852

Equation Y =1.811 + 0.463 diversity +
0.4609 cliffs + 0.166 trees + 0.303
tree health + 0.255 water + 0.263
natural — 0.436 tranquillity

Significance| F = 66.8, df 7, 88 , p = 0.000

The R? of 0.852 for Model 2 was nearly
identical to that of Model 1 (0.855) and the
values for all of the factors were very similar.
The differences in the results from the ratings

Models 3 and 4 used the stepwise method
to select a smaller number of factors;
Model 3 used three factors - diversity,
water and tree health, and Model 4 used
only one - diversity. The R? in Model 3 was
a reasonable 0.72 while that in Model 4
was only 0.44. However this meant that
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diversity alone explained 44% of the
variance in the River Murray scenes.

In summary, the models for the 89 River
Murray scenes used six or seven factors and
achieved over 85% predictive capacity, around
4% higher than for the All Scenes model. Over
40% of the predicted ratings of the model were
within 0.25 of the ratings and 70% were within
0.5. Respectable results were obtained from a
model using only three factors, water, diversity
and tree health.

(4)

There were 15 scenes of the Lakes
Alexandrina and Albert. Two models were
developed, Model 1 with seven factors and
Model 2 with water reflections omitted.

Lakes Alexandrina and Albert models

Lakes model 1

Method Enter

Factors Diversity, water, naturalness, trees,
tree health, tranquillity, reflections

R’ 0.495

Equation Y =7.193 + 0.043 trees + 0.212
tree health + 0.187 water + 0.198
diversity — 0.114 reflections —
0.182 natural — 1.312 tranquillity

Significance] F =0.98,df 7, 14 , p = 0.510

Lakes model 2

Method Enter

Factors Diversity, water, naturalness, trees,
tree health, tranquillity

R’ 0.492

Equation Y =7.896 + 0.951 natural +
0.117 diversity — 0.21 trees -
0.244 water — 2.065 tranquillity

Significance| F = 1.29, df 6, 14 , p = 0.359

Note: Water reflections omitted

Figure 4.55 illustrates the differences between
the Model 1 results and the ratings. Scene #76
rated much higher than predicted (see below).
In nearly half the scenes (47%) the differences
were less than +/- 0.25 and 93% were less
than +/- 0.5 (Table 4.54).

The R? for both of these models was just
under 0.5 which suggests that there may be
other important factors affecting scenic quality
in the Lakes. The significance figure in both
models was below that required for statistical
significance (i.e. 0.05).
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Figure 4.55 Model 1 differences between
model & ratings — Lakes

Table 4.54 Summary of Lakes
Model 2 differences

Range Number % Cumulative %
0 +/- 0.25 7 46.7 46.7
0.25t0 0.5 7 46.7 93.3
0.5t00.75

0.75t0 1 1 6.7 100.0

>1

Total 15 100.0

The weightings of the factors in the models
concentrated on those which tended to be
scarce in these scenes — trees and tree health
in particular.

Interestingly, the natural factor was negative in
both models. Nine of the 15 scenes scored
either 1 or 2 in naturalness suggesting that it
had the appearance of a changed
environment. Ten of the scenes scored 1 or 2
for trees reinforcing the general barrenness of
the Lakes area. Measures such as tree
planting and the establishment of native
vegetation along shorelines would assist in
enhancing its natural appearance and hence
its scenic quality rating.

Scene 76 Sturt Peninsula Rating 6.39
Rated 0.86 above model
The scene of the Sturt Peninsula cliffs rated
0.86 higher than the model predicted. This is
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one of the few scenes on the Lakes with cliffs

(and the only one included in the survey) and

therefore cliffs were not included as a factor in
the regression analysis.

In summary, the 15 scenes of the Lakes were
difficult to model and explained less than 50%
of the variance. From the models, nearly half
the scenes differed from the ratings by less
than 0.25 and 93% were less than 0.5. The
model suggested that the lack of naturalness,
possibly due to its barren appearance without
trees, contributed to the area’s low ratings.

(5) Coorong models

There were 17 scenes of the Coorong. The
first model included seven factors, excluding
cliffs which did not occur on the Coorong. The
R? in Model 1 was 0.885, which was excellent.

Model 2 excluded the tree health and
reflections factors on the basis that there were
only one or two scenes with scores in the
Coorong. Its R” was an excellent 0.82. Model
3 contained only one factor, tranquillity, and
gained a respectable R? of 0.59.

Nearly half the differences between Model 2
and ratings were within +/-0.25 and over three
quarters were within +/- 0.5 (Figure 4.56,
Table 4.55).

Coorong Model 1

| Significance] F = 21.54, df 1,16, p=0.000 |
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Figure 4.56 Model 2 differences between
model & ratings — Coorong

Table 4.55 Summary of Coorong
Model 2 differences

Range Number % Cumulative
%

0+/-0.25 10 58.8 58.8

0.25t0 0.5 5 29.4 88.2

0.5t00.75 1 5.9 94.1

0.75t0 1 1 5.9 100.0

>1

Total 17 100.0

Method Enter

Factors Diversity, water, naturalness, trees,
tree health, tranquillity, reflections

R® 0.885

Equation Y =5.357 + 1.011 natural +
0.777 tree health + 0.156
diversity — 0.214 trees — 0.226
water — 2.783 tranquillity — 0.025
reflections

Significance| F =9.87,df 7, 16 , p = 0.001

Coorong Model 2

Method Enter

Factors Diversity, water, naturalness, trees,
tranquillity

R’ 0.824

Equation Y =9.175 + 0.126 diversity -
0.144 water - 0.229 trees + 0.988
natural — 2.838 tranquillity

Significance| F = 10.33, df 5, 16, p = 0.001

Coorong Model 3

Method Enter

Factors Tranquillity

R’ 0.589

Equation Y =11.995 — 2.445 Tranquillity

In summary, the Coorong's 17 scenes
produced a model which explained over 88%
of the variance. In nearly 60% of the scenes
the differences between the model and the
ratings were less than 0.25 and 88% were less
than 0.5.

(6) Summary of Models

The analysis of all 120 scenes covering the
River Murray, Lakes and Coorong derived a
model which used eight factors and achieved
the high R?of 0.814. Using this model would
yield results, for over two thirds of scenes,
within +/- 0.5 of the ratings. A further model
which used six factors achieved a nearly
identical R? of 0.812. Models with three factors
- diversity, water and cliffs, achieved a
reasonable R?of 0.65 and a model with only
one factor, diversity, yielded an R® of only
0.39.

The models for the River Murray’s 89 scenes
used six or seven factors and achieved over
85% predictive capacity, around 4% higher
than for the All Scenes model. Over 40% of
the predicted ratings of the model were within
0.25 of the ratings and 70% were within 0.5.
Respectable results were obtained from a
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model using only three factors, water, diversity
and tree health.

The 15 scenes of the Lakes were difficult to
model and achieved only moderate correlation
coefficients of less than 0.5. The model’s
results suggested that the lack of naturalness,
possibly due to its barren appearance without
trees, contributed to the area’s low ratings.

The Coorong'‘s 17 scenes produced a model
which explained over 88% of the variance. In
nearly 60% of the scenes the differences
between the model and ratings were less than
0.25 and 88% were less than 0.5.

The main models derived are summarised
below.

All scenes Model 2

Y = 2.956 + 0.543 diversity + 0.591 cliffs +
0.281 naturalness + 0.231 tree health + 0.214
water — 0.619 tranquillity

R?=0.81

River Murray Model 2

Lakes model 2

Y = 7.896 + 0.951 natural + 0.117 diversity —
0.21 trees - 0.244 water — 2.065 tranquillity
R*=0.49

Coorong Model 2

Y =9.175 + 0.126 diversity - 0.144 water -
0.229 trees + 0.988 natural — 2.838 tranquillity
R*=0.82

Diversity and cliffs were key factors in the
River Murray scenes. Naturalness was
important in the Lakes and Coorong scenes.

4.10 RIVER MURRAY COMMUNITY

A small proportion of the respondents in the
survey, 5.4%, lived in the River Murray, Lakes
or Coorong region of the study. An issue was
whether their ratings differed significantly from
those of the remaining respondents.

The mean ratings for the scenes by
respondents with postcodes from the region
were compared with those from the remainder
of the data set.

The mean rating over all the scenes for River
Murray respondents was 6.09 and for non
River Murray respondents was 6.03, a small
difference of 0.06 which was nonetheless
significant (paired sample t test: t = -2.45, df
119, p = 0.014).

Figure 4.57 indicates the differences in ratings
between the River Murray respondents and
the rest. Nearly three-quarters of the
differences were within +/- 0.3 (Table 4.57).
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Figure 4.57 Difference in ratings - R. Murray
and non-R. Murray respondents

Table 4.56 Difference in ratings - R. Murray
and non-R. Murray respondents

Difference Frequency %
0-0.2 61 50.8
0.2-0.3 28 233
0.3-04 18 15.0
0.4-0.5 6 5.0
>0.5 7 5.8

120 100.0

The seven scenes which the River Murray
respondents rated more than half a unit (0.5)
differently from the non-River Murray
respondents are described briefly below.

A scene of willows (#77) was rated 4.73 by
River Murray respondents and 5.55 by non-
River Murray respondents elicited a difference
of 0.82, the largest difference of all of the
scenes. This suggested that the local
community were less tolerant of willows than
non-residents.

Scenes with dunes were rated lower by River
Murray respondents than by other
respondents. The above scene of Coorong
dunes (#105) was rated 0.58 and a similar
scene (#104) was rated 0.49 lower.

All of the remaining scenes with differences
>0.5 involved extensive red gum forests or

other native vegetation. They were all rated
higher by the local community than by non-
residents.

The higher ratings may be due, in some cases,
to the local’s greater familiarity with the area
as familiarity tends to enhance ratings (Lothian
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2005a). Alternatively, there may be a greater
appreciation of the native vegetation in the
region than outside it. For whatever reason,
there was a substantial difference in the rating
of these scenes.

Scene 125 RM 8.01 Non RM 7.47 Diff. 0.54
Scene 77 RM 4.73 Non RM 5.55 Diff. -0.82

Scene 41 RM 7.77 Non RM 7.24 Diff. 0.53
Scene 105 RM 5.79 Non RM 6.37 Diff. -0.58

Scene 24 RM 7.56 Non RM 7.04 Diff. 0.52

Overall, there was a small but significant
difference in the ratings of respondents who
resided in the region compared with the
remainder of the survey respondents. The

Scene 49 RM 4.79 Non RM 4.11 Diff. 0.68 strongest difference was for the scene of
willows which was rated nearly a unit lower by
locals. Scenes with extensive red gums or
other native vegetation were rated higher by
the locals than other respondents.

Scene 58 RM 5.47 Non RM 4.83 Diff. 0.64
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