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ARTICLE INFO ABSTRACT
Editor: Jay Gan Freshwater (inland) blue space environments provide a range of public health benefits to visitors. However,
health related exposure outcomes are dynamic and can vary depending on several factors, including the envi-
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Health and wellbeing blue spaces to promote health and wellbeing therefore requires an understanding of whether specific freshwater
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attributes, and prevailing weather conditions, enhance or devalue landscape aesthetics. The aim of this study was
to utilise a mixed-methods research approach to investigate aesthetic preferences of inland blue spaces. A three-
phase data collection method was adopted involving (i) analysis of a national-scale landscape image dataset; in
combination with (ii) a national-scale online survey; and (iii) a series of in-person focus groups. We found
environmental characteristics associated with the waterbody itself, as well as the characteristics of the nearby
green space, to have a significant impact on the overall aesthetic appeal of inland blue spaces. Strong preference
was demonstrated for inland blue spaces perceived to be of a high environmental quality and which have a
natural, rather than human-modified, appearance. The findings highlight the need to conserve the quality of both
the waterbody and waterside environment to encourage frequent recreational use and maintain the beneficial
public health outcomes associated with inland blue spaces.
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1. Introduction

Inland blue spaces, or freshwater environments, have been shown to
improve mental health and wellbeing outcomes at the individual and
population level (McDougall et al., 2021; Garrett et al., 2019). The
enhancement of blue space environments through regeneration projects
- such as the restoration of fountains; the introduction of riverside parks;
and the reopening of canals — are associated with significant health
benefits (Vert et al., 2019; Tieges et al., 2020; Satariano, 2022; Briickner
et al., 2022). However, blue spaces and associated regeneration projects
have not been utilised effectively as public health resources and in-
terventions (Briickner et al., 2022; Zhang et al., 2022). To assist with the
introduction of evidence-based public health policies, a greater under-
standing of the extent to which environmental characteristics influence
perceptions of, and health outcomes associated with, inland blue spaces
isrequired (Beute et al., 2020). The perceived aesthetic appearance of an
environment can significantly impact an individual’s behaviour (Wu
and He, 2021) and influence how regularly an individual uses an envi-
ronment (Ball et al., 2001). Environmental aesthetics may therefore
have a significant impact on environmental exposure outcomes (Ser-
esinhe et al., 2015; Hoyle et al., 2017).

Higher ratings of environmental attractiveness and an increased
perception of nature are associated with the presence of water in a
landscape image (White et al., 2010; Luo et al., 2021). There is however
a degree of variability, as specific features of blue space environments,
such as the colour, size and type of waterbody can impact perceived
environmental aesthetics and exposure outcomes (Lengen, 2015; Pitt,
2018; Smith et al., 2022; McDougall et al., 2022). One environmental
characteristic that may influence the aesthetic appearance of blue spaces
is the availability and appearance of nearby green space. The presence of
trees and bushes at outdoor spaces has been identified as a key factor
affecting environmental appearance and people’s perception of nature,
as well as the extent to which the blue space and surrounding vegetation
are maintained (Williams et al., 2019; Luo et al., 2021). A greater pro-
portion of green space near blue space can lead to increased ratings of
aesthetic appeal; with more biodiverse green space associated with
improved preference for blue space environments (Luo et al., 2021;
Cwik et al., 2021; White et al., 2010). Given the variation within, and
diversity of green and blue space environments, there is a need to
develop a detailed understanding of how the quality and characteristics
of nearby green space can impact aesthetic ratings of freshwater
environments.

How prevailing weather conditions can affect aesthetic ratings of
blue space environments is poorly understood, despite substantially
changing the view and appearance of water and surrounding areas
(White et al., 2020). Photo-based research has identified that adverse
weather conditions can reduce preference for blue space environments
(White et al., 2014) and a correlation between adverse weather condi-
tions and reduced levels of outdoor physical activity has been reported
(Wagner et al., 2019). For inland blue spaces, increased windspeeds
have been linked with a reduction in time spent near freshwater (Elliott
et al., 2019). However, the impact of weather is multifaceted with
qualitative findings demonstrating that on occasions, the experience of
adverse weather conditions, such as rain, can enhance an individual’s
blue space experience by establishing a connection with nature (Smith
et al., 2022). Mixed research findings in combination with altering
weather patterns due to climate change signals a need to improve un-
derstanding of the impact of weather on environmental exposure
outcomes.

Environmental aesthetics is a growing research field and as such
several different research methodologies have been developed to
determine aesthetic appeal, including machine learning and social
media data analytics (Jahani et al., 2022; Langemeyer et al., 2018). One
way to effectively evaluate public perception of environmental charac-
teristics and aesthetics is through the analysis of crowdsourced data. The
online resource, ‘Scenic-or-Not’ (Data Science Lab, 2009) offers a novel
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open-access dataset of users’ opinions on the appearance of geotagged
photographs from across the United Kingdom. This dataset has previ-
ously determined that greater levels of happiness and higher levels of
self-reported health are observed for inhabitants of more scenic regions
(Seresinhe et al., 2015; Seresinhe et al., 2019). The Scenic-or-Not dataset
has not yet been applied to investigate public perception of inland blue
spaces, with such analysis offering opportunities to advance the current
blue space research field.

This paper utilises the Scenic-or-Not dataset as part of a three-phase
mixed-methods research approach to evaluate the extent to which the
physical features of the environment can impact aesthetic preference for
inland blue spaces. Broad aesthetic trends were identified across a large
range of blue space environments through analysis of the Scenic-or-Not
dataset. A complementary nation-wide online survey was also deployed
to gain a comprehensive understanding of freshwater scenic ratings at
the population level. Finally, a series of focus group discussions were
held with small community groups to gain further insight into aesthetic
preferences at the individual level. The three key research objectives
were to: (i) investigate aesthetic preferences for freshwater environ-
ments; (ii) determine the extent to which weather conditions, alongside
blue space and nearby green space characteristics, can impact the
overall scenic ratings of freshwater environments; and (iii) assess how
recreational use of blue spaces might vary depending on environmental
aesthetics and characteristics.

2. Materials and methods

A three-phased data collection approach was adopted to capture a
wide range of perspectives on blue space aesthetic preferences. The
research design and methods were approved by the General University
Ethics Panel at the University of Stirling.

2.1. Scenic-or-Not dataset interrogation

Scenic ratings of images were obtained from the Scenic-or-Not
website where online users are invited to anonymously rate, from 1 to
10, how scenic they consider an image to be; with 1 indicating the image
is ‘not scenic’ and 10 indicating the image is ‘very scenic’. The images
included on this site have been obtained from the Geograph website
(https://www.geograph.org.uk). A total of 217,000 photographs taken
from different environments across the United Kingdom are included in
the Scenic-or-Not dataset and a total of 1,536,054 scenic votes have been
submitted, averaging 7 votes per image. The corresponding images were
downloaded from Geograph and processed using Places365-CNN soft-
ware (Zhou et al., 2017) to generate a list of scene classifications per
image (e.g. pond, river, canal, park, water-tower). The Places365-CNN
software can classify images in up to 365 different categories. The cat-
egories determined by the software were then used to select only those
records that contained freshwater (2045 images). These were manually
checked to ensure they portrayed freshwater environments and the
location of each photo was viewed on an Ordnance Survey map to verify
it was a photograph of a recognised freshwater area. In total, 1015
freshwater Scenic-or-Not photos remained following manual cross-
checking.

To analyse the Scenic-or-Not dataset, R Studio Version 4.1.1 was
utilised with p values <0.05 considered significant. The date each image
was taken, and the type of blue space shown was obtained from a cor-
responding record on the Geograph web-based resource. Analysis of
variance (ANOVA) was used to assess the extent that scenic scores varied
in relation to the season in which each photograph was taken and the
type of blue space photographed. The seasons were classified by month,
according to UK Met Office definitions for the northern hemisphere.
Only freshwater blue space types (e.g. waterfalls, lakes, rivers, canals)
that had at least twenty-five associated Scenic-or-Not images were
included in the analysis. Scenic scores were tested for distribution and
homogeneity of variances before parametric tests were conducted. In
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instances where assumptions were not met, Welch’s ANOVA was used.
Across the 1015 freshwater images, the most common image attributes
classified by the Places365-CNN software that were of relevance to the
research question (relating to weather, blue space, green space, and
surroundings), were identified. To compare the effect of the image at-
tributes on scenic scores, Welch’s t-test was used, and the effect-size
(Cohen’s d) was calculated for each t-test. Due to the nature of the
software, there was a limit to how much the Places365-CNN generated
image attributes could discern between different weather conditions,
therefore for the Scenic-or-Not dataset interrogation, ‘sunny’ or ‘cloudy’
were the only comparable weather types.

2.2. Nationwide online survey

To complement the Scenic-or-Not database and provide an overview
of the impact of environmental characteristics on aesthetic preferences,
an online nationally representative survey was conducted using the
Qualtrics UK platform (https://www.qualtrics.com). Using a Qualtrics
online panel that consists of individuals who have previously agreed to
be contacted by companies for research purposes, the survey was
distributed to 1015 members of the Scottish adult population. An initial
pilot study was carried out with 50 respondents to provide the oppor-
tunity to refine any questions for increased clarity. The main data
collection period occurred between 07,/06/22 to 29/06/22. Recruitment
rates were managed by the Qualtrics UK platform, with key

Table 1
Scenic-or-Not images selected for online survey.
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demographic information, namely age and gender, regularly reviewed
to ensure the sample was representative of the Scottish adult population.

Before completing the survey, participants were required to com-
plete an electronic consent form. Screening questions were used to
confirm eligibility for the study (i.e., residing in Scotland and over the
age of 18), after which panel members were directed to the survey.
Socio-demographic information on gender, age, location and how often
an individual participated in outdoor activities was collected. The main
body of the survey focused on three images selected from the Scenic-or-
Not Database. The images were selected because they all included a
similar blue space (in this case a small stream, i.e., running water) but
accommodated variations in waterside vegetation and surroundings
(Table 1) to enable a comparison of the influence of the surrounding
environment on blue space ratings. A total of three images were used in
the survey as this enabled the impact of variation in the appearance of
vegetation and environmental surroundings to be considered in detail,
whilst minimising participant fatigue. All images were taken from
ground-level, with an eye-level perspective and had a similar image
quality, taken between 2006 and 2007 in the United Kingdom. The
survey questions deliberately asked participants to focus on the land-
scape portrayed in the image rather than the image itself.

Within the survey, participants were shown the three images and
asked to indicate how scenic they considered each photograph to be. The
scoring approach was the same as that used in the Scenic-or-Not website
with participants asked to rate images, from 1 to 10, with 1 being ‘not

Image
Number

Image

Environmental Features of Interest

1

Remote landscape

Natural appearance of grass
Monoculture of trees

Light blue sky colour

Remote landscape

Short grass

Deciduous and coniferous trees
Strong blue sky colour

Suburban landscape

Combination of long and manicured grass
White sky colour

Reflections in water
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scenic’ and 10 being ‘very scenic’. Participants were also asked to
consider the three images and select their most and least favourite
image. For each image, respondents were asked three Likert scale
questions to determine perceptions of how weather conditions, the
appearance of the green space and the suitability of the environment for
recreation influenced the aesthetic appeal of each image.

Statistical analysis of the nationwide online survey was carried out
using R Studio Version 4.1.1 and involved the use of Tukey’s range test
to compare differences between scenic ratings of the three selected
Scenic-or-Not images (Table 1). Associations between the image dis-
played and the respondent’s level of agreement with each statement was
determined using the chi-squared test. Associations between scenic
ratings, environmental conditions and recreational usage were tested for
using Ordinal Logistic Regression and were reported as Odds Ratios (OR)
with 95 % confidence intervals (CIs). Three ordinal logistic regression
models were developed, one for each image. All models were controlled
for age, gender, and the location of the participant (rural, urban or
suburban). Within each of the three models, all independent variables
were included to account for the overall effect of environmental attri-
butes on scenic scores. Spearman’s Rank Correlation Test was used to
determine associations (p) between environmental conditions and rec-
reational usage. For all statistical tests, p values <0.05 were considered
significant.

2.3. Focus group sessions

Four focus groups were held in different communities across Scot-
land from June to September 2022, with 20 participants taking part
across the four groups. Most individuals involved were recruited from
general community interest groups; however, those involved in group 4,
all had a specific interest in hydrology and freshwater environments. For
all focus groups a structured topic guide was followed, and the average
length of each focus group session was 60 minutes. Each focus-group
session was audio-recorded.

Demographic information for each participant was obtained using a
short survey at the start of each focus group. The focus group began with
an introductory map-based question where participants identified their
favourite freshwater environments across Scotland. Participants were
then asked to draw and discuss what they considered a scenic freshwater
environment to be, before considering what factors would deter visits to
inland blue spaces. Subsequent discussion centred around 15 photos
taken from the ‘Scenic or Not’ database (See Supplementary Informa-
tion, Table S3), and participants were asked a series of three ranking
questions that generated discussion regarding the reasoning behind
aesthetic preferences. The 15 photos were chosen to represent a range of
freshwater types, weather conditions and to display urban, rural and
suburban environments. Four of the fifteen selected photos did not
contain water and therefore provided ‘control’ scenarios. To focus dis-
cussions on the physical environment, no photos that contained animals
or people were included. Before taking part in the research, informed
consent was required from all participants and no incentives were
offered for taking part in the study.

To analyse the focus group discussions, all audio recordings were
transcribed to Microsoft Word documents. Qualitative analysis was
carried out once all focus group sessions had taken place. A six-stage
reflexive thematic analysis approach was used as outlined by Terry
and Hayfield (2021). The discussions from each focus group session
were studied in detail before identifying codes, themes and common-
alities across the four transcripts. Throughout the analysis process, codes
and themes were repeatedly adjusted to develop a robust representation
of the data.
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3. Results
3.1. Scenic-or-Not dataset findings

The mean scenic score of 1015 freshwater images obtained from the
Scenic-or-Not dataset was 5.48 out of 10. There was a significant dif-
ference in the mean scenic scores for images taken across different
seasons (p < 0.001; Fig. S1); scenic scores for images taken in summer
were significantly higher than for images taken in winter (p < 0.001).
The scenic scores recorded for images taken in autumn were signifi-
cantly higher than winter images (p = 0.01). A significant difference was
also observed across the mean scenic scores associated with inland blue
space types (p < 0.001) (Fig. 1). Images that displayed waterfalls scored
significantly higher scenic scores (mean = 6.74) than all other blue
space types (p < 0.001). Lakes were associated with significantly higher
scenic scores (mean = 5.32) than canals, ponds, rivers and streams (p <
0.001) as well as reservoirs (p = 0.002).

Analysis of the Places-365-CNN tags identified that specific image
attributes influenced scenic ratings (Table 2). Strong significant effect
sizes were observed for blue-space environments that were considered to
have ‘man-made’ characteristics (negative effect,d = —1.03; p < 0.001)
and for areas with running water (positive effect, d = 1.03; p < 0.001).

3.2. Online nationwide survey results

A total of 1015 Scottish adults completed the online survey in full
(Table S1). From the three images presented (Table 1), 59.6 % of re-
spondents rated image 2 as their favourite and 83.3 % rated image 3 as
their least favourite. There was a significant difference in the scenic
scores attributed to the three photos (image 1: mean = 6.61; image 2:
mean = 7.14; image 3: mean = 4.38; Fig. S2; p < 0.001); with the scenic
rating for image 3 found to be significantly lower relative to the scenic
rating of images 1 and 2 (p < 0.001).

The mean scenic scores obtained from the survey were compared
with the original score obtained from the Scenic-or-Not database. A
significant difference between the survey score and the original score
was only identified for image one (Survey Score = 6.81/10, Scenic-or-
Not Score = 4/10, p = 0.01). For images 2 and 3, the larger survey
population had a similar opinion of scenic rating compared to the users
of the Scenic-or-Not website (p > 0.05).

There was a significant association between the image displayed and
the respondent’s ratings of the green space, weather conditions and
recreational opportunity (p < 0.001). The environment shown in image
2 was preferred for recreation with 76.94 % of participants indicating
they would visit the environment for recreational purposes (Strongly
Agree and Agree category), compared to 70.24 % for image 1 and 30.04
% for image 3 (Fig. 2c¢). Similarly, the weather conditions and green
space shown in image 2 were also preferred relative to other images. For
green space, 79.11 % of respondents considered the vegetation shown in
image 2 to be aesthetically pleasing as opposed to 72.41 % for image 1
and 34.77 % for image 3 (Fig. 2a). Additionally, 86.40 % of participants
considered the weather conditions to be pleasant in image 2, compared
with 70.02 % for image 1 and 52.02 % for image 3 (Fig. 2b).

Ordinal regression models were used to develop an understanding of
the reasoning behind the scenic scores assigned to each image. Each
model was adjusted for age, gender and whether the respondent lives in
a rural, urban or suburban location (Table 3, 4 and 5).

With regards to green space, the ordinal regression findings indi-
cated that individuals who agreed or strongly agreed that the green
space in an image was aesthetically pleasing were significantly more
likely to rate the image with a higher scenic score (p < 0.001; Table 3, 4
and 5). Likewise, for image 3, those who strongly disagreed that the
green space was aesthetically pleasing, were significantly less likely to
rate the image with a high scenic score (p < 0.001).

Respondents who strongly agreed that the weather conditions shown
in images 1 and 2 were pleasant were significantly more likely to rate the
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Scenic score associated with various inland blue space types
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Fig. 1. Variation of scenic scores across the Scenic-or-Not dataset depending on the type of inland blue space shown in each image. Centre horizontal dash, box and
whiskers represent median, interquartile range and upper and lower limits, respectively.

Table 2

Effect of key image attributes of interest on scenic scores. All image attributes
were categorised by the Places-365-CNN software. The term ‘man-made’ in this
instance refers to the presence of any infrastructure, such as bridges, roads,
fences and buildings. In each case, the p-value and Cohen’s d value are obtained
from comparing the subset of images which contain the attribute of interest with
the remaining images from the dataset which do not contain the attribute of
interest.

Image Mean scenic Mean scenic score of photos Effect size -
attribute score without image attribute Cohen’s d
Weather
Sunny 5.28%%* 5.74 —0.32
Clouds 5.26 5.50 -0.17
Blue space
Running 6.80" 5.37 1.03
water
Still water 5.23* 5.59 -0.25
Green space
Vegetation 5.43* 5.69 —0.18
Trees . 5.61 -0.2
Grass 5.15*% 5.71 -0.4
Surroundings
Man-made 5.81 —-1.03
Rugged scene  6.45* 5.27 0.86
Effect size: 0.2 = small; 0.5 = medium; 0.8 = large.
" p < 0.001.
" p <0.05.

image with a higher scenic score (Table 3 and 4) (image 1: OR 2.66, 95
% CI 1.51-4.7, p < 0.001; image 2: OR 2.34, 95 % CI 1.06-5.22, p <
0.05). However, the association between the weather conditions and
scenic scores was weaker than that observed for green space and scenic
scores. For image 3, no significant association was observed between

strongly agreeing that the weather conditions were pleasant and rating
the image with a higher scenic score. Respondents who strongly agreed
that they would use the area for recreational purposes were significantly
more likely to rank the image with a higher scenic score for images 1 and
3 (p < 0.001).

From responses to the Likert scale questions, Spearman’s rank cor-
relation was used to assess the relationship between willingness to use
the environment for recreation and opinions on weather and green space
for each image (Table 6). A positive relationship was found between
rating green space as aesthetically pleasing and willingness to use the
environment for recreation. Similarly, a positive relationship was found
between considering the weather conditions to be pleasant and will-
ingness to use the environment for recreation.

3.3. Focus group findings

Out of the twenty individuals who took part in the focus group ses-
sions, most lived in a rural area. Participant demographics alongside the
Scenic-or-Not images used to stimulate discussion are included in the
supplementary information (Tables S1, S2 and S3). The thematic anal-
ysis of focus group discussions centred around two themes: the impor-
tance of environmental characteristics on the appearance of blue spaces;
and recreational use of inland blue space.

3.3.1. Thematic analysis: environmental characteristics

Participants highlighted the overarching influence that green spaces
had on scenic ratings. Green spaces that encouraged the presence of
wildlife near freshwater areas were highly valued. Similarly, the pres-
ence of native plants and deciduous trees near freshwater environments
were viewed positively during all focus group sessions. Participants
disliked environments such as parklands, agricultural areas and forestry
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b) Level of agreement that the weather conditions are pleasant

Percentage

Strongly Agre Indifferent
Agreement Level

Image Number

1
2
3

Fig. 2. Likert-scale responses for each image to three environmental statements, namely: “The grass and trees shown are aesthetically pleasing.”; “The weather
conditions are pleasant.”; and “This is the kind of environment I would use for recreational purposes.”.

which they perceived to be ‘manufactured’ or ‘staged’. Coniferous
plantations were considered to be dark, gloomy, and a blight on the
landscape. When describing their ideal freshwater environment, one
participant from a rural area stated they would prefer to have “no forests
around, but actual trees, nice trees” (Participant 1, Group 1, Female,
45-54). Another participant said they would have “none of your pine tree
nonsense” (Participant 2, Group 1, Female, 45-54).

Across the focus groups, there was a shared preference for areas of
flowing water, rather than still or standing water. In line with this, rivers
and waterfalls were highly regarded. For some, this preference arose
because of the sound associated with flowing water. As one participant
explained, the blue space didn’t have to be “a huge majestic waterfall but
just to stand beside it, a burn that’s gurgling and even a wee one, I think that’s
a really really peaceful place to be.” (Participant 3, Group 3, Female,
65-74).

Similar to the preference for green spaces to be natural and un-
managed, participants preferred for inland blue spaces to be unaffected
by human populations. Rivers that were free to change course and
meander, were regarded as scenic. Participants disliked the presence of
built infrastructure that affected the course of the river or quality of the
water. Pipes were associated with pollution and consequently had a
negative impact on the aesthetic value of a freshwater environment.
Industrial, agricultural and domestic pollution sources were frequently
mentioned by participants as having a detrimental effect on freshwater

areas.

During focus group 4, where individuals all had a specific interest in
freshwater environments, participants highlighted how their education
had altered their perception of the scenic value of blue spaces. One in-
dividual explained how they used to enjoy weirs because they provided
a challenge when kayaking. However, since learning about the impact of
weirs on the movement of fish and eels they no longer approve of these
constructions. Participants in this focus group agreed that “if some of the
things that happened to fish and life in the river were more visible, like they
would be in the countryside, then there’d be an outpouring of ‘we need to do
something about this’.” (Participant 4, Group 4, Male, 65-74).

Whilst the presence of man-made constructions in natural environ-
ments was typically viewed negatively by participants, bridges were
associated with benefitting blue space experiences. Bridges were
regarded as adding interest to blue spaces and provided the opportunity
to explore freshwater environments further.

3.3.2. Thematic analysis: the impact of environmental aesthetics on
recreational use of blue space

During group discussions it became apparent that participants felt
that living in the Scottish countryside provided them with better access
to inland blue space. It was assumed that individuals living in urban
areas or in England would not be able to benefit from the same levels of
access. Rural blue spaces were regarded as high-quality environments,
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Table 3

Ordinal logistic regression model for the factors influencing scenic ratings of
image 1. A higher odds ratio indicates the variable contributed to a greater
likelihood of a high scenic score.

Science of the Total Environment 903 (2023) 166283

Table 5

Ordinal regression model for the factors influencing scenic ratings of image 3. A
higher odds ratio indicates the variable contributed to a greater likelihood of a
high scenic score.

Image 1 Image 3
Statement Level of Odds 2.5 97.5 Statement Level of Odds 2.5 97.5
agreement ratio % % agreement ratio % %
Green space — “The grass and trees Strongly 0.80 0.34 1.89 Green space — “The grass and trees Strongly 0.40%** 0.24 0.65
shown are aesthetically pleasing” disagree shown are aesthetically pleasing” disagree
Disagree (ref) - - Disagree - -
Indifferent 1.64* 1.03 2.63 Indifferent 1.09 2.07
Agree . 1.93 4.74 Agree 1.64 3.38
Strongly 2.65 7.89 Strongly 1.70 6.68
agree agree
Weather - “The weather conditions Strongly 3.66* 1.15 11.99 Weather - “The weather conditions Strongly 2.15 1.0 4.65
are pleasant” disagree are pleasant” disagree
Disagree (ref) - - Disagree (ref) - -
Indifferent 1.47 0.93 2.33 Indifferent 1.29 0.88 1.89
Agree 2.11%* 1.35 3.29 Agree 1.54 1.05 2.26
Strongly 2.667%* 1.51 4.70 Strongly 1.15 0.59 2.22
agree agree
Recreation — “This is the kind of Strongly 0.45* 0.22 0.96 Recreation — “This is the kind of Strongly 0.62* 0.42 0.91
environment I would use for disagree environment I would use for disagree
recreational purposes” Disagree (ref) - - recreational purposes” Disagree (ref) - -
Indifferent 1.05* 0.68 1.64 Indifferent 1.61%* 1.18 2.19
Agree 1.50 1.00 2.25 Agree 1.31 2.60
Strongly 2.50%%* 1.51 4.12 Strongly 1.64 6.08
agree agree
" p < 0.001. " p < 0.001.
" p <0.01. " p <0.01.
" p <0.05. " p <0.05.
Table 4 Table 6

Ordinal logistic regression model for the factors influencing scenic ratings of
image 2. A higher odds ratio indicates the variable contributed to a greater
likelihood of a high scenic score.

Image 2
Statement Level of Odds 2.5 97.5
agreement ratio % %
Green space — “The grass and trees Strongly 3.16* 1.06 9.64
shown are aesthetically pleasing” disagree

Disagree - -
Indifferent 0.72 2.25
Agree 1.72 5.18
Strongly 3.39 12.37
agree
Weather - “The weather conditions Strongly 0.32 0.08 1.25
are pleasant” disagree
Disagree (ref) — —
Indifferent 117 0.53 2.57
Agree 211 0.99 4.51
Strongly 2.34* 1.06 5.22
agree
Recreation — “This is the kind of Strongly 0.43 0.18 1.06
environment I would use for disagree
recreational purposes” Disagree (ref) - -
Indifferent 0.79 0.47 1.34
Agree 1.19 0.73 1.96
Strongly 1.62 0.94 2.84
agree
' p < 0.001.
" p < 0.05.

in comparison, shopping trolleys, litter and other forms of pollution
were frequently associated with urban blue spaces.

“I think we’re quite fortunate in Scotland, I think if you were doing the
same thing somewhere in Manchester it would be a completely different set of
criteria that you're dealing with” (Participant 5, Group 3, Male, 65-74).

A key aspect that distinguished Scottish blue space from English blue
space for participants was the ‘right-to-roam’. The right-to-roam,
introduced in the Land Reform Scotland Act (2003), is the right for

Spearman’s rank correlation results for each image.

Image number Relationship Spearman’s p
1 Weather and recreation
Greenspace and recreation
2 Weather and recreation
Greenspace and recreation
3 Weather and recreation

Greenspace and recreation

Spearman’s p: 0.01-0.19 = No or negligible relationship; 0.20-0.29 = Weak
relationship; 0.30-0.39 = Moderate relationship; 0.40-0.69 = Strong relation-
ship; > 0.70 = Very strong relationship.

s

p < 0.001.

responsibly behaved individuals to access land and inland waters across
Scotland, with a few exceptions such as quarries, railways, and farm-
yards. No focus-groups were directly asked about the right-to-roam;
however, all four focus-groups discussed it in detail. The right is not
established by law in England and participants observed the stark dif-
ference in access it created. As one participant explained; “Well last year
I was down in Coldstream and you walk across the bridge, you walk into
England, the first thing you see is a sign ‘private no entry’.” (Participant 6,
Group 3, Male, 75 years or older).

Although participants valued the accessibility granted by the right-
to-roam, they highlighted that due to landowner hostility, it was not
always possible to access Scottish inland blue spaces. Landowner hos-
tility was discussed in numerous forms, from direct confrontation with
landowners to the presence of off-putting signs. A wide range of signs
were reported by participants, including ones that warned of ‘Bull in
Field” when there was no apparent presence of cattle and ones that
banned dogs from accessing footpaths. There was a strong consensus
that these signs significantly impacted their blue space visits and had a
detrimental impact on the appearance of environments.

Within focus-group discussions, it became evident that quiet, remote,
blue space environments were highly valued. Being able to access these
areas without encountering other people was regarded as a key benefit.
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However, whilst participants valued quiet freshwater areas, some in-
dividuals did enjoy seeing others engage with inland blue spaces. Spe-
cific demographic groups, such as children and families were a welcome
sight at freshwater areas and there was a recognition of the importance
of encouraging younger generations to engage with nature. Regardless
of demographic groups, if other users were behaving in what the par-
ticipant’s considered to be an appropriate manner, then their presence
did not have a detrimental effect on the experience.

“I do enjoy the loch when you get families who’ve obviously come out
from the city, you can tell and they’ve got their picnic and they’ve got their
family and the kids are all running. I do enjoy that, yeah” (Participant 7,
Group 4, Female, 65-74).

Participants found it off-putting if they saw adults who were
behaving recklessly in the water, for instance using inflatables, and not
wearing buoyancy aids when taking part in watersports. Additionally,
those who did not respect the countryside and used disposable barbe-
cues or littered were regarded as having a strong negative impact on the
environment.

“I think in Scotland, I say as an Englishman, I think we have some of the
most beautiful scenic areas that are wonderful and I would agree that they are
damaged by other people’s lack of care really” (Participant 8, Group 2, Male,
25-34).

There was a general consensus that the most appropriate way to
encourage greater access to freshwater environments would be through
increased public transport and investment in appropriate transport
infrastructure. Two focus groups discussed public transport in detail and
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emphasised the significant repercussions they felt government funding
restrictions had on access to the Scottish countryside. Yosemite Valley
was highlighted as an example of a natural area where the effective
introduction of shuttle buses has enabled visitors to access the area
without the use of cars.

4. Discussion

Through the application of a mixed-methods research approach, this
study has provided detailed layered insight into the subjective nature of
aesthetic preferences for blue space environments. The analysis of the
Scenic-or-Not dataset alongside the application of an online survey and
focus group sessions enabled a triangulation of research findings and
demonstrated the significant impact of environmental characteristics on
the aesthetic value of blue spaces. Three key factors were considered,
namely weather conditions, blue space characteristics and nearby green
space. However, the combination of research methods enabled aesthetic
appeal to be considered from multiple perspectives and highlighted an
extensive range of additional environmental factors that can impact the
appearance and enjoyment of inland blue spaces (Fig. 3).

Research into environmental psychology suggests that humans
exhibit an inherent preference for specific types of environments; pref-
erences can however alter across time and are dependent on a range of
factors including cultural and societal factors as well as familiarity with
landscapes (Hartmann and Apaolaza-Ibanez, 2010; Moura et al., 2018;
Falk and Balling, 2009; Townsend and Barton, 2018). Over the past two
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Fig. 3. Triangulation of key findings from the three research methods used in the mixed-methods research approach.
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decades, key factors that may have altered environmental preferences
are the onset of the Anthropocene and consequently the effects of
climate change (Auer, 2019; McCumber and Davis, 2022). With higher
population densities and greater awareness of human impact on natural
environments, there is growing interest in visiting environments which
are perceived as ‘isolated’ or ‘remote’ (Chylinska, 2022; McCumber and
Davis, 2022). The results from the current study further highlight the
significant value attributed to remote blue space environments, with the
Scenic-or-Not data-analysis and the nationally representative online
survey illustrating this broad trend. Qualitative insight gained from
focus group sessions also indicates that rural blue spaces with lower
levels of human impact, are highly valued. However, given the tendency
for environmental preferences to evolve, further longitudinal research
would help to assess the extent that environmental preferences for blue
spaces alter and the effect this has on recreational use. Social media data
analytics are one research method that offers the potential to effectively
track changes in public perception of landscape aesthetics over time and
space (Havinga et al., 2021).

Despite the increasing recognition that environmental aesthetics can
evolve over time, land use planning strategies have remained compar-
atively stagnant. As demonstrated by the thematic analysis, participants
would not actively choose to visit ‘manufactured’ blue space environ-
ments. This reflects the challenge of successfully integrating nature and
biodiversity into built-up areas (Hernandez-Santin et al., 2023). The
incorporation of natural environments within cities typically provides
‘passive beauty’, following similar landscape designs regardless of the
geographical and cultural context (Laurian et al., 2022). The current
research findings, alongside previous research, demonstrate that blue
space management strategies should incorporate a degree of re-wilding,
through allowing greater freedom for ecological processes, such as
enabling waterbodies to change shape and nearby vegetation to grow
(Brierley et al., 2022; Usher et al., 2020). This will not only provide
ecological benefits, but may also improve aesthetic appearance, helping
to provide positive health-related exposure outcomes (Milligan, 2022;
Brierley et al., 2023; Usher et al., 2020). Re-wilding, however, in-
corporates a broad spectrum of land-use changes; equally broad are the
emotional responses to re-wilding projects (Tanasescu, 2017; Wynne-
Jones, 2022). Often when discussing re-wilding, participants were
referring to smaller-scale blue space changes that they perceived to be
aesthetically pleasing, such as growing native trees. Future research
should focus on the practicalities of developing land-use management
strategies to sustainably align aesthetic preferences with ecological
benefits.

The research findings from the online survey and focus groups
demonstrated a strong relationship between the appearance of nearby
green space and the environmental appeal of inland blue space. How-
ever, results from the Scenic-or-Not data analysis were less consistent,
with trees, grass and vegetation all found to have a negative effect on
scenic scores. This discrepancy between the three data collection
methods is likely because the Places-365-CNN software, used to test for
the presence of green space in the Scenic-or-Not dataset analysis, cannot
determine green-space quality or biodiversity levels. The quality of
green spaces, in terms of diversity of species and the presence of litter,
can have a significant impact on perceptions and use of natural envi-
ronments, with members of the public willing to pay to preserve
waterside environments (McDougall et al., 2020; Talal et al., 2021;
Arnberger and Eder, 2015; Luo et al., 2021). The focus group findings
demonstrated the importance of high quality nearby green space for
creating scenic inland blue space environments, with the presence of
native species and a high biodiversity of plants being strongly valued by
participants. In line with this, the BlueHealth Environmental Assessment
Tool (BEAT) for comparing the quality of blue space environments,
places a strong emphasis on the importance of vegetation for deter-
mining the overall quality of blue spaces (Mishra et al., 2021).

The fluidity of water has previously been ascribed as one of the key
aspects contributing to the therapeutic nature of blue spaces; with areas
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of flowing water like rivers and canals associated with positive well-
being outcomes (Strang, 2006; Pitt, 2018; McDougall et al., 2022;
Volker and Kistemann, 2013; Vaeztavakoli et al., 2018). Findings from
this research demonstrate that while flowing waterbodies in general
were highly valued, meandering rivers and waterfalls were preferred.
The aesthetic appeal of waterfalls has been extensively explored in arts
and literary fiction, and the economic benefits of these areas in terms of
tourism are clear (Hudson, 2000; Hudson, 2006; Haghe, 2011; Oyelami
et al., 2023); however, inland blue space research has not yet focused on
waterfalls in detail. Given the positive response to images of waterfalls,
further research into the potential health benefits associated with
exposure to waterfalls is now warranted. Additional research will help to
better inform blue space management strategies and create greater op-
portunities utilizing dynamic environmental management strategies at
inland blue spaces.

Alongside the type of inland blue space, the perceived quality of the
water was also important to focus-group participants. Frequency of
recreational visits to blue spaces have been linked with water quality
and pollution levels (Borger et al., 2021; Tienhaara et al., 2021). Simi-
larly, high levels of pollution and the presence of litter in the water were
identified as key factors that would deter participants from visiting a
blue space environment. Most focus group participants lived in rural
Scotland and felt this provided them with a clear advantage in terms of
access to high quality blue space environments. Participants suggested
that urban blue spaces were more likely to be polluted than their rural
counterparts. Globally, urban waters have been shown to contain high
levels of water pollution (Davis et al., 2022; McGrane, 2016; Hasan
et al., 2021). However, there is a lack of blue space research into urban
and rural differences in terms of relative access to and usage of high-
quality blue space environments. This form of research would be
particularly beneficial in Scotland, where public transport is limited in
rural areas and so access to a car can significantly affect an individual’s
ability to visit natural environments. To assess the extent of environ-
mental injustices, it would be worthwhile comparing perceptions of
urban and rural inland blue spaces with a varied sample group from
rural, urban and suburban areas.

In contrast to other environmental characteristics, such as the quality
of green and blue space, focus group participants only briefly discussed
the impact of weather conditions. Similarly, the weather conditions had
a lesser effect on online survey respondents’ willingness to visit an
environment for recreational purposes than the appearance of nearby
green space did. Previous research has identified that sunshine and
warm weather, increases the aesthetic value of blue spaces and can
encourage visitors (Grzyb and Kulczyk, 2023; White et al., 2014).
However, given the complex range of weather conditions and the sub-
jective opinions associated with them, further research is required to
assess the relative importance of weather on blue space experiences and
aesthetic appeal. It would be beneficial to deploy in-situ methodologies
such as walking interviews and ethnography to gain detailed insight into
the dynamic impact of weather conditions on blue space experiences.

The Scenic-or-Not dataset analysis and online survey provided
insight into the relative importance of environmental characteristics,
such as green space quality, on the aesthetic appeal of inland blue
spaces. The discussions from the focus group sessions further emphas-
ised the impact of these environmental characteristics; however, they
also highlighted the multi-dimensional nature of blue space experiences.
Furthermore, while environmental aesthetics impacted participants
willingness to visit blue spaces, their personal experiences informed
repeat visits. The sounds associated with an environment such as the
noise of cars and wildlife had a significant impact on participants’
experience. Peaceful and quiet landscapes were preferred, aligning with
the significant body of research documenting natural and quiet sound-
scapes as valuable environmental characteristics for promoting well-
being outcomes (Pijanowski et al., 2011; Thorne and Shepherd, 2013;
Uebel et al., 2022). In addition to soundscapes, interactions with other
blue space users also had an impact, with hostile landowners cited as a
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key factor contributing to negative experiences. Green space research
has highlighted how due to socio-cultural relations different parks can
be perceived as belonging to a specific community group, thus deterring
other groups from using the environment (Collier, 2022; Hoffimann
et al., 2017). The majority of blue space research investigating envi-
ronmental injustices has so far focused on urban areas, documenting the
significant impact of socioeconomic status on blue space access (Wes-
sells, 2014; Haeffner et al., 2017; Korpilo et al., 2021). This current
research highlights the need to assess the influence of power-dynamics
in determining access to rural blue spaces.

Whilst the three-phase data collection approach provided novel
insight into inland blue space aesthetic preferences, the limitations of
the research should be acknowledged. Since environmental aesthetics
are highly subjective and dependent on various cultural factors, the
findings may not be generalisable to other contexts (Keleg et al., 2021).
Additionally, as highlighted by focus group participants, there is an
inherent limitation in the ability of a photograph to portray the nuances
of an environment. Soundscapes, wildlife, and the presence of others all
influence the overall appeal of an environment (Uebel et al., 2022;
Fisher et al., 2021). Therefore, complementary future research into
aesthetic preferences for inland blue spaces could focus on the appli-
cation of in-situ methodologies, such as walking interviews, to capture
the multisensory nature of inland blue spaces.

5. Conclusion

This study contributes important findings to a growing inland blue
space evidence base by providing detailed insight into public percep-
tions on the appearance of freshwater environments. Whilst a diverse
range of environmental preferences were recorded across the three data
collection methods, key commonalities emerged. In relation to both the
blue space and the surrounding green space, there was a common
preference for natural environments that were not overly managed, and
which were unaffected by pollution. The current research findings
indicate that there is a need to preserve the quality of blue spaces to
ensure that exposure to these environments continues to provide in-
dividuals with positive mental and physical health outcomes. In addition
to this, sustainable blue space planning and management strategies
should be introduced to re-wild aspects of urban and suburban blue
spaces to increase the aesthetic appeal of these environments and
encourage individuals to use inland blue spaces for recreational
purposes.
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