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Abstract. The majority of drowning deaths on Australian
beaches occur significant distances away from lifeguard services. This study uses results of 459 surveys of beachgoers at five beaches unpatrolled by lifeguards in New South
Wales, Australia, to improve understanding of who visits
these beaches and why, and to identify risk factors associated with their beach safety knowledge and behaviour. Many
unpatrolled beach users were infrequent beachgoers (64.9 %)
with poor rip current hazard identification skills, who did not
observe safety signage that was present, and yet intended to
enter the water to swim (85.6 %) despite being aware that
no lifeguards were present. The survey found that the main
reasons why beachgoers visited unpatrolled beaches were because they were conveniently close to their holiday accommodation, or they represented a quieter location away from
crowds. Future beach safety interventions in Australia need
to extend beyond the standard “swim between the flags” message in recognition that many Australian beaches will remain
unpatrolled, yet still frequented, for the foreseeable future.
Future beach safety interventions for unpatrolled beaches
should be tailored towards the varied demographic groups
of beach users.

1

Introduction

Tragically, many people drown unintentionally on beaches
worldwide, with each drowning associated with significant
emotional, societal, and economic costs (Sherker et al., 2008;
Houser et al., 2021). Globally, the most common and effec-

tive management response to ensuring beachgoer safety is
through the provision of lifeguard services, which are often
denoted by, or combined with, various types of beach safety
flag systems (Gilchrist and Branche, 2016). Australia has a
well-established professional lifeguarding and volunteer surf
lifesaving service (Jaggard, 2006), with patrolled areas denoted by the presence of a pair (or pairs) of red and yellow beach flags. The area between these flags designates a
supervised, safer swimming zone for beachgoers to recreate
safely in the surf. Similar systems are also employed in New
Zealand, the United Kingdom, South Africa, and other countries (Brander and MacMahan, 2011). The primary beach
safety message promoted to beachgoers in Australia is to “always swim between the red and yellow flags”. However, the
ability to follow this message can be problematic owing to
the logistical reality that lifeguard services are not present
at all beaches, or at all times. Furthermore, several studies
have found that although most beachgoers are aware of the
meaning and importance of the red and yellow beach flags,
many still choose not to swim between them when they visit
patrolled beaches, or often choose to swim at unpatrolled
beaches (White and Hyde, 2010; Williamson et al., 2012;
Ménard et al., 2018; Pitman et al., 2021).
In Australia, less than 5 % of the approximately
11 000 beaches are patrolled by lifeguards and surf lifesavers
(herein referred to as “lifeguards”) and only 20 % of the
721 beaches are patrolled in Australia’s most populous state,
New South Wales (NSW) (SLSA, 2021). This is problematic given that many unpatrolled beaches are easily accessible and proximal to popular tourist accommodation. McKay
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et al. (2014) found that for more than 90 % of coastal tourist
parks in NSW, the closest beach is unpatrolled, or temporarily unpatrolled, and rated as “hazardous” (Short and Hogan,
1994). It is unrealistic to assume that visitors to these coastal
accommodations will always seek out the nearest patrolled
beach, which in many cases can be a significant distance
away (McKay et al., 2014). It is therefore not surprising that
73 % of the 136 coastal drowning deaths in Australia between
July 2020 and June 2021 occurred more than 1 km away from
a lifeguard service, or outside of patrol times (SLSA, 2021).
In the absence of lifeguarding services a common beach
safety intervention is the use of warning signs alerting beachgoers of various hazards, or to the fact that the beach is unpatrolled. However, several studies have shown that beach
safety signs are not necessarily as effective as authorities
may assume (Matthews et al., 2014; Brannstrom et al., 2015;
Houser et al., 2017; Sotés et al., 2020). Ultimately, many rescues on unpatrolled beaches are conducted by surfers (Attard
et al., 2015; Berg et al., 2021) and other bystanders (Brander et al., 2019; Franklin et al., 2019). Tragically however,
it is not uncommon for bystander rescuers to drown while
attempting to rescue others (Lawes et al., 2020).
There has been a recent increase in beach safety research
(Brander, 2019) that attempts to provide a better understanding of the scope of beach-related drowning events. Existing
studies typically describe the extent and characteristics of
beach drowning (Silva-Cavalcanti et al., 2018; Koon et al.,
2021; Segura et al., 2022), particularly in relation to strong,
offshore flowing rip currents (Castelle et al., 2016), which are
considered to be the main hazard for swimmers and bathers
on surf beaches (Gensini and Ashley, 2010; Woodward et al.,
2013; Brighton et al., 2013; Arozarena et al., 2015; Brewster
et al., 2019; Cooney et al., 2020). Other studies have conducted surveys to describe the demographics, beach safety
knowledge and behaviour of various types of beachgoers
(Ballantyne et al., 2005; Williamson et al., 2012; Clifford et
al., 2018; Sotés et al., 2018), often in relation to the presence
of lifeguards, beach safety flags, and the rip current hazard
(Sherker et al., 2010; Caldwell et al., 2013; Brannstrom et
al., 2014; Fallon et al., 2018; Ménard et al., 2018; Locknick
and Houser, 2021; Pitman et al., 2021).
Although many fatal and non-fatal drowning incidents are
known to occur at unpatrolled beaches, no study has yet
specifically focused on the characteristics, behaviour, and
beach safety knowledge of beachgoers visiting unpatrolled
beaches. The recent Australian Water Safety Strategy 2030
has an aspirational goal of reducing drowning in Australia
by 50 % by 2030, and one of the key priority areas of focus are coastal environments (beaches, oceans, and rocks)
where 1143 drowning deaths occurred between 2009 and
2019 (AWSC, 2021). Within this priority area, an identified
key research activity is to improve understanding of the usage of unpatrolled and remote locations. To address this gap,
this study was aimed at gaining a better understanding of who
visits unpatrolled beaches in New South Wales, Australia, the
Nat. Hazards Earth Syst. Sci., 22, 909–926, 2022

reasons why they choose to visit these beaches, and whether
these beach visitors are more at risk owing to the absence
of lifeguards. A secondary aim was to identify beach user
profiles and risk factors that will assist in the future development of beach safety management interventions and education approaches for high-risk demographics that frequent
unpatrolled beaches, both in Australia and internationally.

2

Materials and methods

The study was designed to obtain data by administering a survey questionnaire to beachgoers at five unpatrolled beaches
along the New South Wales coast, Australia (Fig. 1), between January and April 2021. The beaches have a reputation of showing different patterns of beach user demographics: (i) three south coast NSW beaches (Merry Beach, Racecourse Beach, Tabourie Beach) were popular with domestic
tourists during the summer months; (ii) Turimetta Beach in
Sydney’s northern beaches is an urban beach used primarily by local residents; and iii) Dreamtime Beach in northern
NSW is a popular social media-driven tourist destination (attracting both international and domestic visitors) owing to
being ranked as one of the best beaches in Australia, despite
recording five drowning deaths since 2015 (McCutcheon,
2018).
2.1

Study site descriptions

The three south coast NSW beaches (Fig. 1c) are located in a
region characterized by nearby holiday accommodations and
tourist parks, but few patrolled beaches (McKay et al., 2014).
The closest patrolled beach was at Mollymook, a 16 and
35 km drive from the closest (Tabourie) and furthest (Merry)
surveyed beach respectively. The south coast beaches varied in terms of their geomorphology and hazards, but were
all characterized by active surf zone conditions, particularly
the presence of rip currents. Ten drowning deaths have been
recorded across these locations since 2004 (SLSA, unpublished data).
Merry Beach is an embayed beach measuring 400 m long
that exhibited low-tide terrace morphology (Wright and
Short, 1984) with a boundary rip current against the northern headland and a weak channelized rip near the middle
of the beach. The beach has a modal hazard rating of 5/10
(moderately hazardous) according to Short (2007). Tabourie
Beach is a beach measuring 1.7 km long connected by a
sandy salient called Tabourie Point, with Wairo Beach on the
northern side. Transverse bar and rip morphology (Wright
and Short, 1984) was present along the middle-southern part
of Tabourie and on the northern end of Wairo. The beach
has a modal hazard rating of 7/10 (highly hazardous; Short,
2007). Racecourse Beach is situated between Merry Beach
and Tabourie Beach and is a transverse bar and rip beach
measuring 1.5 km long that is considered moderately hazhttps://doi.org/10.5194/nhess-22-909-2022
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Figure 1. Study sites along the New South Wales Coast, Australia (a, b). The three nearby South Coast NSW beach (Tabourie Beach, Merry
Beach and Racecourse Beach) locations are indicated in (c).

ardous, with a hazard rating of 6/10 (Short, 2007). At all
south coast beaches, low to moderate wave energy conditions
prevailed during the survey period, with observed breaking
wave heights consistently < 1.5 m (Supplement 1).
Sydney’s Turimetta Beach (Fig. 1b) is in close proximity (< 1 km) to patrolled beaches situated to the north and
south. It is an embayed beach measuring 350 km long that
is considered very hazardous, with a hazard rating of 7/10
(Short, 2007), as it is typified by rock platforms, rocky outcrops, and several rip currents. Five drowning deaths have
been recorded around Turimetta Beach since 2004, often associated with jumping off the adjacent headlands (SLSA,
unpublished data). During the survey period the beach was
characterized by a boundary rip current against the headland
and moderate wave conditions with breaking wave heights
ranging from 1.5 to 2 m (Supplement 1).
Dreamtime Beach is located on the far north coast of NSW
close to the Queensland border and comprises the northern
end of Kingscliff Beach (Fig. 1b). It is a transverse bar and
rip beach rated as being moderately hazardous (6/10; Short,
2007) and the nearest patrolled beach is < 1 km away at Fingal Beach, just north of Fingal Head. Five drowning deaths
have been recorded at Dreamtime Beach since 2015 (SLSA,
unpublished data). Wave activity during the survey period
was moderate to high with observed breaking wave heights
ranging from 1.5 to 3 m; channel rips were present along the
beach in addition to a boundary rip against the northern headland (Supplement 1).

https://doi.org/10.5194/nhess-22-909-2022

2.2

Survey design

The survey questionnaire was designed using the web-based
survey platform Qualtrics and was restricted to respondents
aged 18 years or older. It consisted of 24 core questions and
nine sub-questions across three thematic sections (Supplement 2). Section 1 explored demographic information, background information on respondents’ participation in coastal
activities, and questions related to their swimming ability and
beach visitation frequency. Section 2 asked location-specific
questions, such as previous visitation to the beach at which
they were being surveyed, reasons for visiting the beach, with
whom they were visiting the beach, what activity they intended to participate in while at the beach, and if they would
recommend the beach to others. Section 3 was designed to
obtain information related to beach safety including hazard
perception, with questions relating to the red and yellow
flags, lifeguards, and beach safety signage with a focus on
knowledge of the rip current hazard and rip current identification, both from images and in situ. Ethics approval for the
survey was granted by the UNSW Sydney Human Research
Ethics Advisory Panel (project number HC190629).
2.3

Data collection

The intended survey dissemination period was significantly
impacted by both extensive bushfires along the east coast of
NSW in the summer of 2019/20, COVID-19-related travel
restrictions through 2020 and early 2021, and weather conditions. Therefore, surveys were conducted on the south coast
Nat. Hazards Earth Syst. Sci., 22, 909–926, 2022
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beaches during the summer holiday period between 9 and
17 January, primarily in the morning, as strong sea breeze
activity reduced beachgoer numbers in the afternoon. Owing to COVID-19 restrictions, it was not possible to survey
Turimetta Beach until the late summer/early autumn between
27 February and 13 March. Weekends were chosen during
this time to maximize beachgoer numbers, but several weekends experienced poor weather and therefore low beachgoer
numbers. Dreamtime Beach was surveyed during the NSW
Easter School holiday period between 7 and 16 April, although the first week saw limited numbers of beachgoers because of inclement weather. On fine days, Turimetta Beach
and Dreamtime Beach were surveyed throughout the day.
Owing to a lack of beach users Racecourse Beach was only
surveyed once.
Surveys were administered by a team of trained volunteers
that ranged in number from 2 to 9 during the data collection periods. Participant beachgoers were asked to fill out the
survey questionnaire on hard copies or using the Qualtrics
offline app on tablet devices, which was necessary to conduct the study as several of the beaches did not have mobile
phone reception. The survey took approximately 10–15 min
to complete. Survey refusals were recorded. At the beginning, middle, and end of each survey day, the weather and
surf conditions were noted and a photo of the beach including the water was taken from a higher vantage point, if possible, for later validation of conditions. The Merry Beach
and Turimetta Beach locations also benefit from the presence of remote cameras that provided high-quality images
of the beach at 15-min intervals from an elevated viewpoint.
At each beach, the location of any fixed beach safety sign
was recorded and a photo was taken in order to cross-check
information related to signage questions in the survey.
2.4

Data analysis

All survey responses were input into Qualtrics and subsequently imported into Excel, where they were sorted by date
and time and each survey was assigned a unique identifier.
Analyses were conducted in Qualtrics, Tableau Desktop Version 2020.3, Microsoft Excel Version 16.52, and in R Studio
Version 1.2.5033. To assess if statistical relationships existed
between survey responses beyond what might be expected
by random chance alone, different statistical tests were used
to evaluate trends of several predetermined dependent and independent variables. The Kruskal–Wallis test was used to determine if there were statistically significant differences between two or more ordinal variables (e.g. hazard perception
vs. age group); the Mann–Whitney U test for differences between ordinal and binary variables (e.g. hazard perception vs.
gender) and continuous and binary variables (e.g. rip score
vs. gender); Chi-squared test for differences between categorical and binary variables (e.g. intention to go in water
vs. gender); linear regression for relationships between continuous and ordinal variables (rip score vs. age group); biNat. Hazards Earth Syst. Sci., 22, 909–926, 2022

nary logistic regression for relationships between binary and
ordinal variables (e.g. intention to go in the water [yes/ no]
vs. age group). The effect size of the Kruskal–Wallis Test (η2
and f ) and of the Mann–Whitney U test (r), were computed
and interpreted after Cohen (1988). As multiple comparisons
with the same dependent variables were applied, Bonferroni
correction was used, deeming statistical significance to be
p = 0.0083 (Armstrong, 2014).
3

Results

A total of 459 surveys were collected: Merry Beach (n =
153), Tabourie Beach (n = 125), Racecourse Beach (n =
18), Turimetta Beach (n = 59), and Dreamtime Beach (n =
104). Based on survey refusals (n = 53), the survey response
rate was 89.6 %. To simplify analyses, and because of similar physical and demographic characteristics, Merry Beach,
Tabourie Beach, and Racecourse Beach were grouped as
“South Coast”. Where reported data are not linked to a table or figure, the full results and statistical analyses can be
found in Supplement 3.
3.1

Beachgoer demographic profile

Overall, slightly more females (57.3 %) participated in the
study, and this gender imbalance was consistent across beach
locations (Table 1). The age distribution of respondents was
evenly spread, although they tended to be older at the South
Coast, with most aged 45–59 years (35.1 %) compared with
Dreamtime Beach and Turimetta Beach, where respondents
were mostly aged 18–24 years (34.6 % and 42.4 % respectively; Table 1).
The majority of respondents at the South Coast beaches
(88.5 %) were domestic visitors who lived greater than
100 km away from the surveyed beach (70.6 %; Table 1).
In contrast, most respondents at Turimetta Beach (78.0 %)
and Dreamtime Beach (60.6 %) were locals who lived within
10 km (50.5 %) and 25 km (58.7 %) of their beaches respectively (Table 1). Approximately 55 % of all survey respondents (55.6 %) lived within 10 km from any coastal location
(Table 1) and 82.4 % had lived in Australia all their life.
Owing to COVID-19 travel restrictions, only two respondents identified as international visitors and these were subsequently grouped into the domestic visitor/tourist category
in later analyses.
3.2

Beachgoer experience, swimming ability, and
behaviour

Almost half of the respondents (47.9 %) did not consider themselves to be surfers, bodyboarders, bodysurfers,
ocean/competitive swimmers, or active or previously active
surf lifesavers/lifeguards and this was consistent across all
beaches (Table 1). Although 68.2 % of respondents rated
their ocean swimming ability as competent (35.1 %) or avhttps://doi.org/10.5194/nhess-22-909-2022
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Table 1. Characteristics of surveyed beachgoers in terms of demographics, residence proximity to the beach and coast, participation in coastal
activities, swimming ability, and swimming frequency. Percentages are shown in italics.
Dreamtime Beach
(n = 104)

Turimetta Beach
(n = 59)

South Coast
(n = 296)

Total
(n = 459)

n

%

n

%

n

%

n

%

Age

18–24
25–29
30–44
45–59
> 60

36
18
23
15
12

34.6
17.3
22.1
14.4
11.54

25
8
16
9
1

42.4
13.6
27.1
15.3
1.7

50
21
67
104
54

16.9
7.1
22.6
35.1
18.2

111
47
106
128
67

24.2
10.2
23.1
27.9
14.6

Gender

Female
Male

64
40

61.5
38.5

35
24

59.3
40.7

164
132

55.4
44.6

263
196

57.3
42.7

Residency

Domestic visitor/tourist
Local resident
International visitor/tourist

39
63
2

37.5
60.6
1.9

13
46

22.0
78.0

262
34

88.5
11.5

314
143
2

68.4
31.2
0.4

Residence
proximity to
this beach

Less than 1 km
1–9 km
10–25 km
26–50 km
51–100 km
More than 100 km

16
23
22
12
4
25

15.4
22.1
21.2
11.5
3.9
24.0

7
23
24
5

11.9
39.0
40.7
8.5

38
15
5
7
21
209

12.8
5.1
1.7
2.4
7.1
70.6

61
61
51
24
25
234

13.3
13.3
11.1
5.2
5.5
51.0

Residence
proximity to any
coastal location

Less than 1 km
1–9 km
10–25 km
26–50 km
51–100 km
More than 100 km

30
34
12
8
1
6

28.9
32.7
11.5
7.7
1.0
5.8

19
22
15
2

32.2
37.3
25.4
3.4

89
61
41
27
16
59

30.1
20.6
13.9
9.1
5.4
19.9

138
117
68
37
17
65

30.1
25.5
14.8
8.1
3.7
14.2

Participation in
coastal activity

Competitive swimmer
Ocean lifeguard (paid)
Ocean swimmer
Surfer/bodyboarder/bodysurfer etc.
Surf lifesaver (volunteer)
None

17
5
14
33
14
47

16.4
4.8
13.5
31.7
13.5
45.2

6
2
2
12
12
30

10.2
3.4
3.4
20.3
20.3
50.9

28
7
59
96
24
143

9.5
2.4
19.9
32.4
8.1
48.3

51
14
75
141
50
220

11.1
3.1
16.3
30.7
10,.9
47.9

Swimming
ability

Highly competent swimmer
Competent swimmer
Average swimmer
Weak swimmer
Unable to swim

19
37
37
9
2

18.3
35.6
35.6
8.7
1.9

14
17
17
8
3

23.7
28.8
28.8
13.6
5.1

60
107
98
30
1

20.3
36.2
33.1
10.1
0.3

93
161
152
47
6

20.3
35.1
33.1
10.2
1.3

Swimming
frequency

Frequent swimmer
Occasional swimmer
Infrequent swimmer

29
22
53

27.9
21.2
51.0

9
24
26

15.3
40.7
44.1

27
50
219

9.1
16.9
74.0

65
96
298

14.2
20.9
64.9

erage (33.1 %), 11 % self-identified as poor swimmers who
can’t swim 25 m without stopping or touching the bottom
(10.2 %) or were unable to swim (1.3 %; Table 1). Most respondents (64.9 %) identified as being infrequent swimmers,
swimming at ocean beaches 3–11 times per year or less and
this was particularly the case at the South Coast (74.0 %; Table 1). Only 14.1 % of all respondents identified as being frequent ocean swimmers (Table 1).
Almost half of all respondents visited the beach they were
surveyed at frequently (48.2 %), particularly at Turimetta
https://doi.org/10.5194/nhess-22-909-2022

Beach (61.0 %). Of note, one in five respondents (21.4 %)
were visiting the beach they were surveyed at for the first
time. Just over half (55.6 %) of all surveyed respondents
visited the beach with their family, followed by a group of
friends (27.2 %) or a friend (14.2 %). Results varied between
beaches, with more than two-thirds (69.9 %) of South Coast
respondents visiting with their family compared with 22.0 %
at Turimetta Beach who visited the beach alone.

Nat. Hazards Earth Syst. Sci., 22, 909–926, 2022
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Figure 2. Most cited reasons why surveyed beachgoers visited unpatrolled beaches. Values next to coloured bars are percentages (%). The
total number of responses exceeds 100 % as each respondent could name up to three reasons. The number of times a reason was mentioned
was divided by the number of beachgoers (South Coast: n = 296, Dreamtime Beach: n = 104, Turimetta Beach: n = 59).

Respondents were asked to provide the main three reasons why they had chosen to visit the unpatrolled beach
at which they were surveyed (Fig. 2). The main reason at
the South Coast beaches (74.0 %) was that it was the closest beach to holiday accommodation. At Turimetta Beach
(67.8 %) and Dreamtime Beach (50.0 %) it was because they
wanted to visit a quiet location away from crowds, although
this was also a common reason for South Coast beach visitation (40.2 %; Fig. 2). Respondents also visited the beach because it was the closest beach to where I live and they heard
about it from family/friends (Fig. 2). Despite the absence of
lifeguards, 93.3 % of all respondents would recommend visiting the beach they were surveyed at to others, primarily
because of the beautiful scenery (34.2 %) and because it is
quiet, secluded, and uncrowded (24.9 %).
Almost all surveyed beachgoers intended to go in the water (85.6 %, n = 393) at the beach they were visiting. However, although 26.0 % of respondents at Dreamtime Beach
did not intend to go in the water, this was likely related to
Nat. Hazards Earth Syst. Sci., 22, 909–926, 2022

poor weather and hazardous surf conditions experienced in
the first week of surveying at Dreamtime. Of note, more than
60 % of respondents (64.9 %) who intended to go in the water identified as infrequent beach swimmers and 62.2 % of respondents who were weak swimmers or unable to swim also
indicated that they intended to enter the water. Simple logistic regression indicated that swimming ability was associated
with intention to enter the water (p < 0.001): a competent
swimmer was 4.87 times (95 % CI: 0.82–28.82) and a highly
competent swimmer was 11.12 times (95 % CI: 1.55–79.84)
more likely to go in the water than a non-swimmer.
3.3

Beach safety and hazards

The majority (92.6 %) of respondents knew that the beach
they were visiting was unpatrolled, with no lifeguards or
lifesavers present (Table 1). Almost half (42.7 %) of all respondents rated the presence of lifeguards as not important
at all (21.6 %) or a little important (21.1 %); less than 20 %
https://doi.org/10.5194/nhess-22-909-2022
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Figure 3. Beachgoers’ evaluation of the importance of lifeguards compared with their swimming frequency (a) and their swimming ability (b). Beachgoers who were unable to swim (n = 6) and weak swimmers (n = 46) were combined for ease of analysis.

(17.0 %) rated the presence of lifeguards or lifesavers as very
important. More respondents at Dreamtime Beach (35.6 %)
and the South Coast beaches (35.1 %) considered the presence of lifeguards to be quite important/very important than
at Turimetta Beach (18.6 %). On average, males valued the
presence of lifeguards less than females did, with 53.6 %
rating the presence of lifeguards as not important at all
(29.1 %) or a little important (24.5 %) compared with 34.6 %
of females (W = 30 430, p < 0.001, r = 0.157 – weak effect). Older respondents valued the presence of lifeguards
more with 41.4 % of 45- to 59-year-olds and 41.8 % of those
aged > 60 years rating it as quite important or very important, compared with only 24.3 % of the 18- to 24-year age
group. However, despite the apparent differences, no statistically significant relationship was found between age and the
importance of lifeguards (H (4) = 11.244, p = 0.024, f =
0.128 – weak effect). Domestic visitors also had a higher perception of the importance of lifeguards than local residents
(W = 26 308, p = 0.002, r = 0.134 – weak effect).
There is evidence that swimming ability (H (4) = 16.449,
p = 0.002, f = 0.164 – weak effect) and swimming frequency (H (2) = 10.257, p = 0.006, f = 0.136 – weak effect) have an impact on someone’s perception of the importance of lifeguards. Only 30.2 % of those who identified as
weak swimmers or unable to swim indicated that the presence
of a lifeguard is very important, whereas almost a quarter
(24.5 %) rated the presence of lifeguards as not important at
all or a little important. Furthermore, 40 % of frequent swim-

https://doi.org/10.5194/nhess-22-909-2022

mers rated the presence of lifeguards as not important at all
in contrast to 19.1 % of the infrequent swimmers and 16.7 %
of occasional swimmers (Fig. 3).
Respondents were asked how hazardous they thought it
was to swim or wade at the beach they were visiting. Of
note, according to Short (2007), the surveyed beaches are
rated as moderately hazardous or as highly hazardous. Almost half (46.3 %) of the South Coast respondents perceived
the beach as not very hazardous, whereas 42.4 % at Turimetta
Beach considered it to be somewhat hazardous. 44.2 % of respondents at Dreamtime Beach believed it to be extremely
hazardous or very hazardous, possibly because of the larger
and rougher surf conditions present during the survey period.
There was a significant difference between hazard perception and gender (W = 29 431, p = 0.005, r = 0.121 – weak
effect) and hazard perception and residency (W = 14 038,
p < 0.001, r = 0.311). Approximately 46.8 % of females
and 60.2 % of males rated swimming or wading as not very
hazardous or not at all hazardous. Moreover, local residents
had a slightly higher hazard perception, with 40.6 % rating
the beach they were visiting as somewhat hazardous compared with 42.1 % of domestic visitors rating it as not very
hazardous.
A significant difference was also found between home residence proximity to any coastal location and hazard perception (H (5) = 19.025, p = 0.002, f = 0.183 – weak effect).
Combining all beaches, almost one-third (29.4 %) of respondents who lived greater than 51 km from the coast rated

Nat. Hazards Earth Syst. Sci., 22, 909–926, 2022
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Table 2. Safety and hazard concerns at Dreamtime Beach, Turimetta Beach and the South Coast (total number of responses is greater
than 459, as some survey respondents provided multiple answers). Percentages shown in italics were calculated by dividing by the total
number of respondents.
Dreamtime Beach
(n = 104)

Rip currents
Nothing
Rocks; cliffs
Surf conditions; big swell
Sun exposure
Strong currents
Waves
Sharks
Bluebottles; jellyfish
Absence of lifeguards
Children’s safety
Wind
Surfers; getting hit by board; surfer accidents
Other
Undertow; undercurrents
Water quality
Cold water
Seaweed

Turimetta Beach
(n = 59)

South Coast
(n = 296)

Total
(n = 459)

n

%

n

%

n

%

n

%

52
6
14
25
3
13
4
5
1
5
2
3

50.0
5.8
13.5
24.0
2.9
12.5
3.8
4.8
1.0
4.8
1.9
2.9

26

44.1

17
1
1
5
6
2

28.8
1.7
1.7
8.5
10.2
3.4

3
1

5.1
1.7

5

8.5

2
5
3
1

1.9
4.8
2.9
1.0

115
39
13
12
32
17
20
23
28
16
16
6
2
4

38.9
13.2
4.4
4.1
10.8
5.7
6.8
7.8
9.5
5.4
5.4
2.0
0.7
1.4

1

1.7
3
3

1.0
1.0

193
45
44
38
36
35
30
30
29
24
19
9
7
6
5
4
4
3

42.0
9.8
9.6
8.3
7.8
7.6
6.5
6.5
6.3
5.2
4.1
2.0
1.5
1.3
1.1
0.9
0.9
0.7

swimming and wading as not at all hazardous compared with
only 9.4 % of those who live between 1 and 9 km away from
any coastal location. Although there was a statistically significant relationship between self-reported swimming ability and hazard perception, the effect size was weak and the
differences in proportions small (H (4) = 15.036, p = 0.005,
f = 0.158 – weak effect). All six people who self-reported
being unable to swim rated the beach they were visiting
as extremely hazardous (50.0 %), very hazardous (16.7 %),
or somewhat hazardous (33.3 %). In contrast, many (range:
48.7–57.0 %) respondents from all other swimming ability
categories rated the beach as not very hazardous or not at all
hazardous.
Respondents were asked to provide an open text answer
for what they are most concerned about in terms of safety
and hazards at the beach they were visiting. Responses were
split into 18 separate codes, with rip currents considered to
be the primary hazard on all five beaches, with 42.0 % of all
coded responses (Table 2). Respondents were also concerned
about rough surf conditions (24.0 %) at Dreamtime Beach,
the rocks and cliffs at Turimetta Beach (28.8 %), and the
sun exposure at the South Coast (10.8 %), although 13.2 %
of South Coast respondents had no concerns (Table 2).
Respondents were asked if they knew the meaning of the
red and yellow flags on Australian beaches, with 95.9 %
answering yes. Those respondents were then asked to explain the meaning of the flags in words. A correct response included at least one of the following concepts:
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they designate a safe swimming area, are an area patrolled
by lifeguards/lifesavers, and that people should swim between them. The majority of these respondents provided a
correct definition (89.3 %). Some of the incorrect answers
(n = 20) indicated that the red and yellow flags are separate
flags, with red indicating dangerous areas where swimming
is not allowed (n = 17). Other respondents believed that a
yellow flag indicated surf conditions requiring caution and
care for swimming (n = 8). Beach safety signs were present
at public access paths leading to all five beaches (Fig. 4).
About half of the respondents at Dreamtime (51.9 %) and
Turimetta (55.9 %) noticed safety signs, whereas only a quarter (25.7 %) noticed warning and safety signage at the South
Coast beaches.
3.4

Rip current knowledge

When asked if they knew what a rip current was, 88.9 %
of all respondents answered yes. Only 3.7 % of South Coast
respondents answered no, compared with 10.6 % of respondents at Dreamtime Beach and 8.5 % at Turimetta Beach. Respondents who answered that they know what a rip current is,
or were unsure, were then asked to describe what a rip current is in an open text answer. Responses were classified as
“correct”, “incorrect”, or “partially correct”. A response was
deemed “correct” if the respondent identified the concept of a
strong current or a flow of water heading offshore. If only one
of these concepts was included, the response was classified as
“partially correct”. Two-thirds (66.9 %) of the respondents
https://doi.org/10.5194/nhess-22-909-2022
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Figure 4. Beach safety signs at: (a) Merry Beach; (b) Tabourie Beach; (c) Racecourse Beach; (d) Turimetta Beach; (e, f) Dreamtime Beach.
(a)–(c) were the South Coast beaches. Photos courtesy of Lea Uebelhoer (a–c), William Koon (d), Robert W. Brander (e, f).

who believed that they know what a rip current is, provided a
correct definition, whereas 20.8 % were partially correct and
9.6 % were incorrect. However, of all responses, 59.9 % were
correct, 19.8 % partially correct, and 10.2 % incorrect. More
respondents at the South Coast (66.9 %) were correct than at
Dreamtime Beach (49.0 %) and Turimetta Beach (44.1 %).
Respondents were then shown a photograph of a beach
with two identifiable rip currents present (Fig. 5) and were
asked to indicate where they would enter the water to swim
or wade. Of note, the photo was taken at Merry Beach on

https://doi.org/10.5194/nhess-22-909-2022

a date outside of the South Coast survey period. Although
most respondents (72.8 %) chose a safe swimming spot away
from the rip currents, almost a quarter (24.6 %) would have
entered the water directly into a rip current. Fewer people
marked the rip current at Turimetta Beach (16.9 %) than at
Dreamtime Beach (27.9 %) and the South Coast (25.0 %).
Respondents who indicated that they know or are unsure
what a rip current is were then asked to evaluate their own
ability to visually spot a rip current, with 44.7 % being somewhat confident and 25.5 % being very confident in their abil-
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Figure 5. Photo of Merry Beach (taken from the remote camera)
used to test beachgoers’ choice of swimming location with red
polygons (Area_1; Area_2) indicating rip current locations. Respondents were shown a clean (and larger) image. Note that the
image was not taken during the survey period. Image courtesy of
Mitchell D. Harley.

ity to do so. In terms of location, respondents were not at
all confident or not very confident in similar proportions at
the different beaches (Dreamtime Beach: 31.7 %; Turimetta
Beach: 25.4 %, South Coast: 23.0 %). There was a significant
difference between rip identification confidence and gender,
with males being more confident than females (W = 15 592,
p < 0.001, r = 0.306 – medium effect). For example, 39.8 %
of all males were very confident in their ability to identify a
rip current compared with 14.4 % of all females. Moreover,
82.2 % of respondents who were not at all confident were
female.
A statistical association also existed between swimming
ability and rip identification confidence (H (4) = 64.444, p <
0.001, f = 0.403 – strong effect). Respondents who were
better swimmers had a higher perception of their ability to
visually identify a rip current. Just over half (53.8 %) of the
highly competent swimmers reported to be very confident
in this regard, compared with 17.1 % of average swimmers
and 14.9 % of weak swimmers. Conversely, there was no
difference between beach swimming frequency and identifying a rip current with confidence (H (2) = 9.359, p = 0.009,
f = 0.131 – weak effect). Almost half of the infrequent
(45 %) and occasional (49 %) swimmers were somewhat confident, whereas 36.9 % of the frequent swimmers were very
confident.
To specifically test rip current identification ability, a different question showed respondents six different beach photos taken from different perspectives and asked them to mark
the area in the image where they thought a rip current was located (Fig. 6). With the exception of Photo 3 (Fig. 6c), which
did not have a rip current, all of the images contained channel rip currents identifiable by narrow and elongated dark
gaps between areas of whitewater. It should be noted that
Nat. Hazards Earth Syst. Sci., 22, 909–926, 2022

none of the images in Fig. 6 was of beaches involved in
the survey. However, they represented rip currents present
on NSW beaches that had similar morphological beach types
and beach hazard ratings to those in the study and presented
a range of surf conditions that were representative of conditions observed during the surveys (Supplement 1).
Respondents were able to mark the location of the rip current by tapping on the photo on the tablet or marking it directly on the hardcopy survey with an “x”. If respondents
could not identify a rip current, or did believe that a rip current was present, they were asked to tick the no rip box.
Correct answers had to be within the polygons defining the
rip current area (Fig. 6). The polygons were drawn based on
the collective opinions of the authors, who have considerable experience in rip current identification. However, it is
acknowledged that there is some degree of error involved in
this process. Responses that correctly identified the location
of the rip current in the photo or correctly identified that there
was no rip current (Fig. 6c) received a “1” whereas other responses were assigned a “0”. This allowed a rip score to be
created ranging from 0 (no correct answers) to 6 (all answers
correct).
Despite the overall high level of confidence in their ability
to identify rip currents, almost half (43.8 %) of all respondents had “low” rip scores (0–2 correct answers) and only
17.4 % answered correctly in five or more photos (Table 3).
In terms of location, respondents at South Coast beaches
were more proficient at identifying rip currents whereas those
at Dreamtime Beach were least proficient (Table 3). Most
respondents (71.0 %) correctly identified the rip current in
Photo 4 (Fig. 6d), but only 38.1 % were able to spot the rip
current in Photo 1 (Fig. 6a; Table 3). No difference existed
between rip score and age (R 2 = 0.0251, F (4, 450) = 2.894,
p = 0.022) or gender (W = 21 784, p = 0.010, r = 0.108 –
weak effect). Despite no statistically significant relationship
between rip score and gender, males were slightly better at
identifying rip currents with a mean score of 3.1 than females, with 2.7. Almost half (48.3 %) of the females were
low scoring compared with 37.8 % of males. Swimming frequency (R 2 = 0.0154, F (2, 452) = 3.534, p = 0.030) and
swimming ability (R 2 = 0.0114, F (4, 450) = 1.295, p =
0.271) had no impact on someone’s rip score. Infrequent
swimmers had a mean score of 3, compared with a score of
2.8 for frequent swimmers and 2.5 for occasional swimmers.

4

Discussion

Overall, the unpatrolled beach users surveyed in this study
exhibited several key risk factors that have important implications and create challenges for authorities responsible
for beach safety and management. Similar to the general
Australian population (SLSA, 2021), 96 % of respondents
knew the meaning of the red and yellow flags on Australian
beaches. Almost all (92.6 %) were aware that the beach
https://doi.org/10.5194/nhess-22-909-2022
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Figure 6. Images that were used to assess beachgoers’ ability to identify rip currents in photos. The polygons on the right side (red area)
highlight the location of the rip current. If respondents placed an “x” within these areas, they were correct. Photos 1 and 2 (a, b) and 4–6 (d–f)
contain a rip current while Photo 3 (c) does not. During the survey, respondents were shown the photos on the left with no polygons and
the size of the rip photos was larger as they were shown on a 20 × 15 cm tablet screen and only one photo was presented at a time. The predetermined polygons already include a small buffer to avoid possible unwanted incorrect responses. Photos courtesy of Robert W. Brander.
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Table 3. Survey respondent rip scores from the images shown in Fig. 6. A “low” score was defined as 0–2 correct answers, “medium” as 3–4,
and “high” as 5–6. The bottom half of the table shows if respondents were able to correctly identify the rip current (marked the location
inside the rip polygon) or if they believed that there was no rip current (“no rip box”). Photo 3 did not have a rip current and thus beachgoers
who ticked the “no rip box” were correct. NA refers to people who did not answer the question. Percentages are shown in italics.
Dreamtime Beach
(n = 104)

Turimetta Beach
(n = 59)

South Coast
(n = 296)

Total
(n = 459)

n

%

n

%

n

%

n

%

Rip score photos

Low (0, 1, 2)
Medium (3, 4)
High (5, 6)
NA

51
40
13

49.1
38.5
12.5

22
28
5
4

37.3
47.5
8.5
6.8

128
106
62

43.2
35.8
21.0

201
174
80
4

43.8
37.9
17.4
0.9

Photo 1

Correct – inside rip polygon
Incorrect – no rip box
Incorrect – outside rip polygon
NA

29
55
16
4

27.9
52.9
15.4
3.8

17
23
15
4

28.8
39.0
25.4
6.8

129
124
40
3

43.6
41.0
13.5
1.0

175
202
71
11

38.1
44.0
15.5
2.4

Photo 2

Correct – inside rip polygon
Incorrect – no rip box
Incorrect – outside rip polygon
NA

48
8
43
5

46.2
7.7
41.3
4.8

24
3
27
5

40.7
5.1
45.8
8.5

116
27
147
6

39.2
9.1
49.7
2.0

188
38
217
16

41.0
8.3
47.3
3.5

Photo 3

Correct – no rip box
Incorrect – outside no rip box
NA

50
46
8

48.1
44.2
7.7

25
29
5

42.4
49.2
8.5

163
130
3

55.1
43.9
1.0

238
205
16

51.9
44.7
3.5

Photo 4

Correct – inside rip polygon
Incorrect – no rip box
Incorrect – outside rip polygon
NA

71
18
11
4

68.3
17.3
10.6
3.8

46
5
4
4

78.0
8.5
6.8
6.8

209
45
35
7

70.6
15.2
11.8
2.4

326
68
50
15

71.0
14.8
10.9
3.3

Photo 5

Correct – inside rip polygon
Incorrect – no rip box
Incorrect – outside rip polygon
NA

38
22
38
6

36.5
21.2
36.5
5.8

18
18
19
4

30.5
30.5
32.2
6.8

124
49
117
6

41.9
16.6
39.5
2.0

180
89
174
16

39.2
19.4
37.9
3.5

Photo 6

Correct – inside rip polygon
Incorrect – no rip box
Incorrect – outside rip polygon

29
43
25

27.9
41.3
24.0

18
24
13

30.5
40.7
22.0

138
86
67

46.6
29.1
22.6

185
153
105

40.3
33.3
22.9

they were visiting was unpatrolled by lifeguards, yet most
(88.9 %) still intended to go in the water and would recommend the beach to others (93.3 %). This was particularly concerning, because almost half (44.7 %) identified as being average, weak, or non-swimmers, almost two-thirds (64.9 %)
were infrequent beach swimmers, and 21.4 % were visiting
the beach for the first time. Although rip currents were the
primary hazard that beachgoers were concerned about, many
respondents were unable to correctly explain what a rip current was (10.2 %), or identify them in photographs, despite
confidence in their ability to do so (38.5 % of the somewhat
confident and very confident respondents had a score of 2 or
less).
It should be acknowledged that the results of this surveybased study are subject to a variety of well-known response
biases that are inherent in many types of questionnaires, such
as agreement bias, prestige bias, and confirmation bias (Choi
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and Pak, 2005; Ménard et al., 2018; Davies, 2020). These
types of bias also apply to previous studies involving surveys of beachgoer safety knowledge (Sherker et al., 2010;
Williamson et al., 2012; Caldwell et al., 2013; Brannstrom
et al., 2014; Fallon et al., 2018; Llopis et al., 2018; Locknick and Houser, 2021; Pitman et al., 2021). These studies were all conducted on beaches with lifeguards, with the
exception of Sherker et al. (2010), who did not discriminate results from respondents on patrolled and unpatrolled
beaches. Although direct comparisons of results of these previous studies are complicated owing to survey bias, the different methods of lifeguarding and flag usage in other countries, varying beachgoer demographics and cultural factors,
variable physical environmental conditions, as well as differences in the nature of the survey questions themselves, many
similarities exist with the findings of this study. Sherker et
al. (2010) found that 93 % of Australian beachgoers, par-
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ticularly males, felt that they could spot a rip current, but
less than two-thirds actually could when shown photographs.
Williamson et al. (2012) found that less than half of surveyed
Australian beachgoers made the correct decision of where to
swim when shown a photograph of a rip current. Of note,
in a recent survey of beach safety knowledge of an Australian multi-cultural community, Woods et al. (2022) found
that 83 % of surveyed respondents had heard of the red and
yellow flags, but only 29 % said that they always swim between them, compared with 56 % of the general Australian
population (SLSA, 2021), and approximately half had either
never heard of a rip current, or had, but did not know what
they were.
In the United States, surveys of beachgoers at Pensacola
Beach, Florida (Caldwell et al., 2013) found that 57 % believed that they could spot a rip current, whereas only 15 %
actually could, and at Miami Beach, only 31 % felt that they
could identify a rip current (Fallon et al., 2018). The images
shown in Photo 2 and Photo 5 in Fig. 6 were also used by
Pitman et al. (2021) in a study of New Zealand beachgoers.
In their study, 31 % of beachgoers were able to identify a
rip current in both photographs and 26 % could identify a
rip current in only one photograph. In comparison, 41 % and
39.2 % of beachgoers in this study correctly identified the rip
current in Photo 2 and Photo 5 respectively (Table 3). The images shown in Photos 4 and 6 in Fig. 6 have also been used
to assess rip current identification of the Australian public in
an ongoing national representative online survey by Surf Life
Saving Australia (Lawes et al., 2021). According to unpublished SLSA data (Jasmin Lawes, personal communication,
27 January 2022), 56 % and 35 % of surveyed Australians
between 2016 and 2020 correctly identified the rip current in
Photos 4 and 6 respectively (Fig. 6). These values are lower
than those reported in this study, with 71 % and 40.3 % of respondents correctly identifying the rip currents in those pictures (Table 3). However, not all of the Australians surveyed
by SLSA were beachgoers.
It should also be noted that there are inherent limitations
involved in assessing rip current identification skills using
still images. There are issues with the angle and perspective from which the photographs were taken in relation to
real-world perspectives of beachgoers on the beach as well
as ambiguity of the perceived appearance of rip currents and
non-rip current areas. For example, although the polygons
denoting the rip current locations in Fig. 6 are correct, it is
possible that the gap in breaking waves below the polygon
shown in Photo 2 (Fig. 6b) could be construed as a channel
rip current by a respondent, even though it is a sandbar. Similarly, the region of dark water above the polygon in Photo 6
(Fig. 6e) could be interpreted as a rip current, when in fact
it was not. These limitations have previously been identified
by Hatfield et al. (2013), Ménard et al. (2018), and Pitman et
al. (2021), who have all suggested that future rip identification skills should be assessed with the use of video.
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Overall, there is little evidence to suggest that beachgoer knowledge of safety practices and the rip current hazard varies significantly between beachgoers on patrolled and
those on unpatrolled beaches. However, given that more than
95.9 % of the surveyed beach users in this study were aware
of the meaning of the red and yellow flags, the obvious question is: why did they choose to ignore the core Australian
beach safety message to “swim between the red and yellow
flags” at a patrolled beach?
This study has provided evidence that the main reasons
why beachgoers visit unpatrolled beaches are either because
they are conveniently close to their holiday accommodation, or they represent a desirable quieter location away from
crowds. Furthermore, almost all (93.3 %) the surveyed beach
users would recommend the (unpatrolled) beach they were
visiting to others owing to the beautiful scenery and the fact
that it was “quiet and uncrowded”. Of particular concern, almost half (42.7 %) of the beach users surveyed, including
many poor or non-swimmers, did not view lifeguard presence as being a particularly important factor for choosing a
beach to visit. Caldwell et al. (2013) also found that the presence of lifeguards was not as strong a determinant of beach
choice as recommendations from family and friends, ease
of access, and proximity to accommodation. Williamson et
al. (2012) suggested that rural beachgoers might also have
been more likely to swim at remote beaches that are not
patrolled. These results suggest that for many beachgoers
convenience and aesthetic factors outweigh safety considerations when choosing to visit a beach. These findings go some
way to explaining why 67 % of coastal drowning deaths in
Australia recorded since 2004 have occurred more than 1 km
away from lifesaving services, many at unpatrolled beaches
(SLSA, 2021).
Implications for beach safety management
A major challenge in Australia, and internationally, has been
to encourage beachgoers to always swim near lifeguards and
avoid swimming, or never swim, at unpatrolled beaches. The
findings of this study suggest that this aspiration is unrealistic. There are simply too many accessible unpatrolled
beaches and, taken in isolation, valid reasons why people will
continue to visit them and enter the water to swim, despite the
risk factors described previously. The next question is: how
can we keep people safe on unpatrolled beaches?
The first and most obvious answer is to expand lifeguarding services. Even incremental augmented services, for example, seasonally or on weekends, would make popular unpatrolled beaches safer. However, large-scale expansion and
implementation of services to many new, currently unpatrolled, beaches comes with significant cost and logistical
challenges. Regardless, expanded lifeguard and surf lifesaving services should be a top safety priority for local governments with unpatrolled beaches within their jurisdiction.
Strong consideration of the impact of the tourist accommodaNat. Hazards Earth Syst. Sci., 22, 909–926, 2022
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tion industry must be a core component of decision making
in where, when, and how to expand services. Collaborative
advocacy between water safety organizations and industry
could be an effective tool in preventing coastal drowning and
injury by supporting an increase in the number of patrolled
beaches in the state.
The reliance on warning signage at unpatrolled beaches,
and the common call for more and better signage following
drowning deaths (McCutcheon, 2018), also has limitations.
More than half the beachgoers surveyed in this study did
not see any signs, despite some being quite large and prominent (Fig. 4). These findings are supported by Matthews et
al. (2014) who reported that 45 % of respondents did not notice any beach safety sign and that the shape and how the sign
is organized has no impact on people’s recognition and recall ability of warning signage. Similar results were reported
by Brannstrom et al. (2015), with 47.8 % of respondents not
noticing any beach safety signs. Although needed, warning
signs are not necessarily as effective as authorities may assume (Matthews et al., 2014; Brannstrom et al., 2015) and,
as is evident in Fig. 4, considerable variability exists between
the content and presentation of information on these signs.
A recent beach safety technology conference identified
new technology (Beach Safety Research Group, 2021) that
may increase swimmer safety at unpatrolled beaches. The
establishment of emergency beacon stations, whereby beachgoers can alert emergency services about an incident immediately and, in some cases, access a flotation device to assist
in a bystander rescue, may save not only the life of the individual in distress, but also the bystander rescuer. Technology
may also play a future role with the potential use of drones,
which have primarily been used in beach safety in relation
to shark surveillance (Claesson et al., 2017; Butcher et al.,
2019; Ajgaonkar et al., 2020), but also have the potential to
be used to identify rip current locations. However, in the case
of unpatrolled beaches, there is a logistic constraint of requiring a trained and certified operator to be present. The installation of low-cost remote video cameras has been shown
to have the potential to monitor the number and location of
people on beaches in real time (Guillén et al., 2008; Morgan,
2018; Provost et al., 2019) and could be used by authorities
to monitor peak usage times on unpatrolled beaches, which
would have implications for future lifeguard provision.
Findings of this study have also identified different risk
profiles of unpatrolled beaches based on beach user characteristics that have implications for the future development
and dissemination of beach safety educational and awareness
interventions. For example, the South Coast NSW beaches
were dominated by domestic tourists, in particular families,
who lived more than 100 km away from the beach. Most were
infrequent beach swimmers and approximately half did not
perceive the beaches they were visiting to be hazardous, with
some having no concerns at all, despite the presence of breaking waves and rip currents. In this case, educational material
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and messaging could be developed around these themes and
disseminated directly through holiday accommodation.
Dreamtime Beach is a popular social media destination,
and although it did not receive the usual large number
of international or domestic tourists during the survey period (likely because of COVID-19 travel restrictions), many
beach users were regional day visitors who were largely not
confident or competent at both swimming and identifying
rip currents. This is concerning given the large number of
rip current-related drowning deaths at this beach in recent
years (McCutcheon, 2018). Educating this demographic is
potentially more problematic, as the desire to obtain an “Instagram” picture may also over-ride safety concerns (Flaherty and Choi, 2016; Jain and Mavani, 2017; Gioia et al.,
2020); however, the findings of this study present a potential
safety intervention in this regard. In general, surveyed beach
users who were locals perceived the unpatrolled beaches, and
swimming at them, to be more hazardous than domestic visitors and those who lived further away from the beach. This
stresses the need for coastal safety managers, in partnership
with the tourism sector, to explore avenues for safety messaging and education targeting visitors. Given the popularity of
social media to find these locations, utilizing existing social
media tools, including paid targeted messaging for high-risk
beach locations and visitor demographics, should be considered. Another approach could be to encourage locals, or experienced beachgoers, to provide safety advice to beach users
who appear unaware of dangers at the beach, if necessary.
There were also differences in beach safety characteristics of beach users based on gender and age. Across all
the unpatrolled beaches surveyed, males valued the importance of lifeguards less, and rated swimming as less as of a
hazard than females. This difference in risk perception between genders is well documented in nearly all contexts and
across all ages, showing that males are more likely to undertake risky behaviour (DeJoy, 1992; Savage, 1993; Gustafson,
1998; Moran, 2011; Willcox-Pidgeon et al., 2018). Older
beach users were better able to identify rip currents and
placed greater value on the presence of lifeguards. There are
many examples of beach safety interventions in Australia,
both past and present, that have attempted to prioritize males,
particularly young males, who are overrepresented in drowning statistics and are more likely to take risks than females
(Willcox-Pidgeon et al., 2018; Lawes et al., 2020; SLSA,
2021), tourists, and other at-risk populations in general with
regard to beach safety, identifying rip currents, and the importance of swimming between the flags. However, the findings of this study suggest that Australia must move beyond
the “swim between the flags” message and also directly target the safety of beachgoers who choose to swim on unpatrolled beaches as a high-risk demographic.
In this regard, as part of an ongoing coastal safety campaign to address rip current drowning by raising awareness and changing beachgoer behaviour, Surf Life Saving
Australia developed “The Think Line Campaign” in 2018
https://doi.org/10.5194/nhess-22-909-2022
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Figure 7. Core graphic of the Surf Life Saving Australia “Think Line Campaign” (SLSA, 2021).

(Fig. 7). This campaign introduced the concept of beachgoers
drawing a real/imaginary line in the sand to remind them to
“Stop” (to check for rips). “Look” (for other dangers). “Plan”
(how to stay safe) before entering the water (SLSA, 2021).
The “Think Line” messaging applies to any beach, particularly unpatrolled beaches, and although the campaign reports successful behavioural change after being exposed to
the campaign (SLSA, 2021), the remaining challenge is increasing the community exposure of this message. This may
be achieved through direct availability of beach safety material in coastal tourist accommodation near popular unpatrolled beaches, as well as collaborating with tourism agencies and social media platforms (e.g. Instagram) to promote
beach safety information.
Finally, almost one-third of the surveyed beachgoers in
this study identified as surfers, bodyboarders, or bodysurfers.
During data collection, many more surfers were present in
the water but not surveyed – a limitation of convenient sampling of beachgoer surveys such as in this study. Several
studies have identified the valuable role that surfers perform as bystander rescuers, particularly as they have surfboards/bodyboards as flotation devices, are usually competent swimmers with the requisite ocean skills and knowledge required to navigate conditions in the surf zone, and
commonly surf at unpatrolled beaches (Attard et al., 2015;
Berg et al., 2021). In the absence of lifeguards and lifesavers,
surfers play an important safety role. Coastal safety organizations should further promote and encourage surfers to complete basic ocean rescue and/or first aid and CPR courses, as
this group could represent an essential stopgap layer of protection on all, but especially unpatrolled, beaches.

standing of who visits unpatrolled beaches, why they visit
these beaches, and the reasons why many users may be at
a greater risk of drowning at these beaches. It is clear that
many people value convenience and the absence of crowds
more than the presence of lifeguards when choosing a beach
to visit and that this is unlikely to change. These findings
have major implications for authorities responsible for beach
safety in Australia, and overseas, and indicate the need to
move beyond the standard “swim between the flags” or
“swim near a lifeguard” safety messages in order to ensure
swimmer safety at all beaches. In order to reduce the risk of
drowning at unpatrolled beaches, the development and dissemination of future beach safety information and interventions must also take into account the diverse types of beach
users that visit unpatrolled beaches.
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