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Abstract
In a dry continent like Australia where the provision of water in bird baths is a common and popular practice, very little
is known about it. We describe the use of different types of bird baths and how these were maintained by residents
(n ¼ 1,728 respondents). The most commonly monitored bird baths were pedestal/elevated baths (>80%). Participants
refilled bird baths more frequently in summer compared with winter (water changed once a day: winter respondents, 37.5%;
summer respondents, 53.8%). Bird baths were also cleaned regularly (‘Yes I do’: 26.4%; winter respondents, 23.1%; summer
respondents; ‘I do but not every time’, 55.6% winter respondents, 58.6% summer respondents). Overall our study indicates
good hygiene practices for the maintenance of bird baths, which may help prevent the spread of avian diseases; and that
residents are providing water seemingly based on the perceived need for water by birds.
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1. Introduction
Providing resources for birds, such as food or water, is an attempt
by people to connect with nature in an urbanising world (Fuller
et al. 2008) and such connections are associated with a range of important benefits for human well-being (Maller et al. 2005). There are,
nonetheless, potential risks in attracting birds to feeders and baths
with the transmission of avian disease, and potential overdependence upon unreliable or inadequate provisioning, being prominent
concerns (Ball 1982; Cannon 1984; Robb et al. 2008). Birds are potentially susceptible to infectious diseases because many species and

individuals congregate at communal feeding or watering stations
where infected individuals interact with other birds, or where infection may be transmitted via food and/or water (Robb et al. 2008;
Galbraith et al. 2014). Major outbreaks of several avian diseases
such as Trichomonosis, Salmonellosis and Psittacine Beak, and
Feather Disease Virus, resulting in large numbers of avian fatalities,
have been attributed to the use of feeders (Gerlach 1994; Robb et al.
2008) and bird baths (Tizfard 2004). Potential overdependence on artificial resources is also considered a risk especially where resources
are episodically withdrawn or not adjusted to reflect the prevailing
need (Fuller et al. 2008; Jones and Reynolds 2008). Concerns over
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2. Methods
The Bathing Birds Study was undertaken during two 4-week survey periods during winter (June/July) 2014 and summer (January/
February) 2015 (see Cleary et al. 2016). Participants were recruited
via: (1) media coverage (television, radio and newspapers); (2) social media (e.g. Facebook); (3) communication networks of project
partners; and, (4) ornithological associations. We classified respondents into two categories of urbanisation: ‘urban’ areas had
human populations of 1,000–100,000þ people and ‘rural’ areas
had < 999 people (after the Australian Bureau of Statistics which
uses Australian Standard Geographical Classifications to define
areas). Rural areas may contain large natural areas as well as
low-density human settlement.
Each participant was asked (1) ‘what type of bird bath are
you monitoring for this study?’ (response options were: ‘saucer
on the ground’, ‘pot on the ground’, ‘pedestal/elevated bath’,
‘hanging bath/saucer’, ‘pond’, ‘water feature/fountain’, ‘other’).
To describe maintenance activities we asked: (2) ‘how often do
you replace the water in your bird bath?’ (response options
were: ‘once a day’, ‘once a week’, ‘once every 2 weeks’, ‘once a
month’, ‘infrequently/occasionally’, ‘rainwater refills it’ or
‘never’); and (3) ‘do you scrub and rinse the bath when you
change the water?’ (response options were: ‘yes I do’, ‘no I
don’t’, ‘I do but not every time’, ‘I change the water only’, or ‘I
never change the water’). For all questions respondents were
asked to select a single answer that best described their circumstances. Each respondent answered these questions once only
when they registered to take part in the winter or summer survey. This ensured no respondent answered questions in both
seasons and data points were independent.
Chi-Square Test for Independence (IBM SPSS v22) analysed differences in responses to the questions regarding water change frequency and cleaning frequency in association with urbanisation
type (urban versus rural) and season (summer versus winter).

3. Results
In both surveys and regardless of urbanisation type the most
commonly monitored bird bath type by participants was

pedestal/elevated baths (83.2 and 85.3% during winter
(n ¼ 1,189) and summer (n ¼ 539) surveys, respectively). Other
types of bird baths monitored were as follows; saucer on the
ground (4.2%), other bath types (3.7), pot on the ground (2.7%),
ponds (2.4%), and water feature/fountain (1.5%).
Comparisons of participants’ responses in association with
urbanisation type and season revealed statistically significant
differences in reported water change and cleaning frequencies
(Table 1). Urban respondents replaced water more frequently
in summer than in winter (once a day: winter 37.3%, summer
55.2%; Table 2). There was a slight trend for rural respondents
showing water change was more common in summer compared with winter (once a day: winter 38.1%, summer 50.6%;
Tables 1 and 2).
For cleaning frequency, respondents from rural areas
scrubbed and rinsed their bird baths less often than urban respondents (Tables 1 and 2). There was a marginal trend for rural
respondents indicating they clean their bird baths less often during summer (No cleaning: winter 10.1%, summer 16.1%, Table 2).

4. Discussion
Australia is an arid inhabited continent with a low and variable
rainfall and as a result water can be a limiting factor especially
during summer (Hunt 2009; Ummenhofer et al. 2009) when
wildlife may rely more on artificial water sources. A common
and popular means of providing water to birds, is through bird
baths with our study showing the most frequently monitored
types were pedestal/elevated baths. As mentioned earlier there
are concerns over risk of disease transmission and overdependence on this artificial provision of water.
However our finding showed that respondents changed the
water (once a day: winter respondents 37.5%; summer respondents 53.8%) and cleaned their bird baths (‘I do but not every
time’: winter respondents 55.6%; summer respondents 58.6%)
frequently. These behaviours align with guidelines for responsible provisioning of resources for birds (Plant 2008; Galbraith
et al. 2014) and whilst reported behaviours do not always match
actual behaviours (Barker et al. 1994), our results suggest at least
a broad awareness of what constitutes responsible provision of
water for birds.
When the data were analysed by urbanisation type and season, we found that in urban areas, and with a tendency in rural
areas, respondents refilled their bird baths more frequently in
summer. This behaviour is presumably in response to a perception of an enhanced need for water by birds, increased evaporation of water and less rain in some areas during summer. As a
consequence, during periods of drought or dry periods birds
may become reliant on these water sources although, as far as
we are aware, this has not yet been investigated.
In both seasons respondents from rural areas cleaned their
bird baths slightly less frequently compared with their urban
counterparts. The reasons for this are unclear but may include
larger gardens/property or less pollution in rural areas, while in
urban areas, baths may need more frequent cleaning and higher
densities of humans, cats, dogs and other threats may alter attitudes concerning wildlife (Lepczyk et al. 2004; Tryanowski et al.
2015).
Although we acknowledge that our respondents are likely to
be ‘conservation-minded’ given their participation in the monitoring study, our finding on hygiene and the provision of water
at bird baths may represent a benefit to many of Australia’s
birds inhabiting gardens.
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disease transmission and dependence issues have been invoked to
justify bans on bird feeding in parts of Australia (NPWS 2015), although no such ban exists for the provision of water.
The practices of those providing food or water for birds may be
a critical determinant of the risk of disease transmission or overdependence. Best practice guidelines for bird baths and feeders are
available from a number of animal welfare and conservation
groups, with most recommending that all equipment used by birds
be cleaned daily, and disinfected regularly, followed by thorough
rinsing and drying, to limit disease transmission (Plant 2008).
Additionally, guidelines suggest that provisioning may be most beneficial when the needs of birds are intense, such as during winter or
dry periods (Plant 2008). However no information as to whether or
not people adhere to these principles is currently available.
We recruited citizen scientists from urban and rural regions
from across Australia to monitor birds visiting their bird baths.
As part of a broader enquiry (The Bathing Birds Study) we asked
participants: (1) what type of bird bath are you monitoring for
the Bathing Birds Study?; (2) how often do you replace the water
in your bird bath?; and, (3) do you scrub and rinse your bird bath
when you change the water?. As far as we are aware, this is the
first study to describe bird bath maintenance protocols among a
large sample of those who provide water for birds.
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Table 1. Chi-Squared tests of independence tested for association in answers to questions ‘how often do you change the water in your bird
bath?’ (Frequency of water change) and ‘do you scrub and rinse your bird bath when you change the water?’ (Frequency of cleaning) across urbanisation type and season
Question

Urban
Winter versus Summer

Rural
Winter versus Summer

Winter
Urban versus Rural

Summer
Urban versus Rural

Frequency of
Water Change

v2 ¼ 39.517, df ¼ 6,
Cramer’s V ¼ 0.183
P 5 0.001*
v2 ¼ 7.381, df ¼ 4,
Cramer’s V ¼ 0.079
P ¼ 0.117

v2¼ 9.446, df ¼ 5,
Cramer’s V ¼ 0.133
P ¼ 0.092
v2 ¼ 8.397, df ¼ 4,
Cramer’s V ¼ 0.126
P ¼ 0.078

v2 ¼ 7.859, df ¼ 6,
Cramer’s V ¼ 0.082
P ¼ 0.249
v2 ¼ 10.877, df ¼ 4,
Cramer’s V ¼ 0.096
P 5 0.028*

v2 ¼ 12.023 df ¼ 6,
Cramer’s V ¼ 0.150
P ¼ 0.061
v2 ¼ 12.218 df ¼ 4,
Cramer’s V ¼ 0.151
P 5 0.016*

Frequency of
Cleaning

Table 2. Percentage of each response to questions: ‘how often do you change the water in your bird bath?’ (frequency of water change) and ‘do
you scrub and rinse your bird bath when you change the water?’ (frequency of cleaning)
Frequency of water change

Urban (standardised residuals)

Rural (standardised residuals)

Once a day
Once a week
Once every two weeks
Once a month
Infrequently/occasionally
Rainwater refills it
Never

% Winter n ¼ 809
37.3 (-2.5)
42.9 (1.2)
7.4 (1.4)
7.4 (0.8)
5.3 (1.5)
2.8 (0.4)
0.5 (0.0)

% Winter n ¼ 375
38.1 (21.1)
40.3 (0.7)
6.4 (0.1)
3.2(1.0)
6.4 (0.2)
5.3 (0.3)
0.0

Frequency of cleaning

Urban (standardised residuals)

Rural (standardised residuals)

Yes I do
No I don’t
I do but not every time
I change the water only
I never change the water

% Winter n ¼ 808
28.3 (1.1)
10.2 (20.1)
52.9 (21.0)
7.1 (1.1)
1.2 (0.1)

% Winter n ¼ 370
22.4 (21.7)
10.8(0.2)
61.6 (1.5)
4.1 (21.7)
1.1 (20.2)

% Summer n ¼ 375
55.2 (3.6)
34.6 (1.7)
3.4 (2.1)
2.1 (1.2)
1.8 (2.2)
2.1 (0.6)
0.5 (0.1)

% Summer n ¼ 374
24.6 (0.6)
7.2 (21.6)
60.1 (0.4)
6.1 (0.1)
1.8 (20.7)

% Summer n¼ 162
50.6 (1.7)
32.7 (1.1)
6.1 (0.1)
0.6 (1.5)
5.5 (0.3)
4.3 (0.4)
0.00

% Summer n ¼ 162
19.7 (20.9)
16.1 (2.5)
54.9 (20.6)
5.5 (20.2)
3.7 (1.0)

Chi-Squared test for Independence results are presented with standardised residuals shown in brackets. The largest residuals for a given analysis are emboldened to
indicate the greater contribution of the answer to the magnitude of the resulting significant Chi-Squared value (Table 1).
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