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ABSTRACT 
Heatwaves are recognized as Australia’s most deadly natural peril. During the summer 

2016/2017, extreme heatwave conditions were experienced across New South Wales 

(NSW). Forecasts for heatwave conditions are provided by the BoM, and disseminated 

through traditional and online media, and by other agencies to communities. 

However, the full impacts of heatwave conditions and the ways in which these 

warnings are used by the public are not well understood. In this study, phone surveys 

of residents and business owners/operators were conducted following heatwaves in 

January and February 2017. These surveys explored how residents and businesses 

receive and monitor heatwave warnings, preparedness and protective measures 

taken, risk perceptions, and the impacts of the heatwave on the health and wellbeing 

of residents and staff, and on business activity. Initial findings show that communities 

recognise that temperatures are much hotter than previous years. Households are 

mainly coping with extreme heat by rescheduling outdoor activities, staying at home 

and running air conditioners and fans.  In the main household members have 

experienced personal discomfort and poor sleep, however, a number of people have 

reported feeling unwell. Energy use and costs associated with preparedness and 

protective measures are key areas of concern to communities. 
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INTRODUCTION 
Heatwaves are increasingly recognised as a critical public health issue, particularly 

after major events in the US and across Europe [1-3]. Within Australia, more fatalities 

have been attributed to heatwaves than to all other natural hazards combined [4, 5]. 

Vulnerability to heatwaves can be understood as medical vulnerability whereby some 

people experience greater physiological strain to maintain the body’s thermal 

balance in extreme heat conditions [6, 7], energy or water-related vulnerability where 

people have limited access to cooling strategies [7], and building-related vulnerability 

where the housing available restricts the ability to adapt or remain cool during 

extreme heat events [8]. Each of these kinds of vulnerability need to be considered, 

alongside the extent to which they influence communities’ experiences and coping 

strategies during extreme heat events. Efforts to understand the impacts of heatwaves 

typically focus on extreme impacts, such as excess morbidity rates or heat-related 

fatalities, or such quantifiable aspects as energy and water consumption or power 

cuts [5, 9]. Whilst these impacts are significant, it is also important to understand the 

broader health, social, and economic impacts of heatwaves. 

Warnings and public messaging about heatwaves are an important means of 

reducing the likelihood and severity of impacts, especially as heatwaves are not a 

well-known or visible hazard. Studies have highlighted the effectiveness of these 

messages, with improved public awareness and reduced morbidity during heatwave 

events [2, 10]. The Bureau of Meteorology (BoM) has developed a methodology to 

define heatwaves in the Australian context [11, 12], and has introduced a heatwave 

service that provides regular updates and forecasts [13]. There is much interest in 

developing and evaluating warning systems and classifications of heatwaves [3, 14, 

15], and in understanding how affected communities use warnings and perceive the 

risks of extreme heat [16, 17]. 

Here, we report the findings of rapid response projects conducted by Risk Frontiers 

and the BoM with the support of the Bushfire and Natural Hazards Co-operative 

Research Centre (BNHCRC). This research considers the experiences of residents and 

business owners in Western Sydney, and residents in the Northern Rivers region of NSW 

during heatwave events in early 2017. It focuses on 1) the impacts of heatwaves 

experienced by residents and businesses; 2) how warnings are received and 

understood; and 3) preparedness and protective actions taken to reduce the impacts 

of the heatwave. The BoM aims to use the findings of this study and future surveys to 

inform the development of its heatwave service, warnings, and updates. The study 

delivers valuable knowledge on key issues of risk perception and how residents and 

businesses respond to heatwave warnings and cope with extreme heat. 



HEATWAVES IN NEW SOUTH WALES: HOW ARE RESIDENTS AND BUSINESSES COPING? | REPORT NO. 275.2017 
 
 
 

 
 

3 

BACKGROUND 
There were three main heat events in early 2017. The first was from 10-14 January and 

affected northern NSW and southern Queensland, the second was from 17-21 January 

and was experienced mostly in Queensland, and the final and most severe heatwave 

was from 31 January till 12 February [18]. During this summer, northern NSW 

experienced more than 55 days where the temperature was over 35°C, while Sydney 

experienced 35 days with heatwave conditions [18]. In January, peak temperatures 

in the Northern Rivers region were reached on 18 January, with Casino and Grafton 

recording 41.3°C. In February, daily maximum temperatures in Penrith (Western 

Sydney) during the heatwave were between 36.4°C and 46.9°C, while Parramatta 

North daily maximum temperatures were between 35°C and 44.5°C (BoM, n.d.-a). 

Through each of these events, the BoM’s Heatwave Service provided forecasts. 

RESEARCH APPROACH 
Here we report on the findings of three telephone surveys conducted as rapid 

response projects following heatwaves in NSW. First, a telephone survey of 150 

residents affected by the heatwaves in the North Rivers Region of New South Wales 

(NSW) on 10-14 and 17-21 January 2017 was conducted in February. This region was 

chosen as it experienced severe and extreme heatwave conditions during these heat 

events. Second, a telephone survey of 101 residents affected by the heatwave in 

Western Sydney was conducted in February and March. Suburbs in two regions were 

targeted (see Error! Reference source not found.); suburbs in The Hills region had a S

ocio-Economic Indexes for area (SEIFA) score above 1000, and while those in the 

Western suburbs had an SEIFA score below 1000. Lastly, a telephone survey of 

businesses in Western Sydney was conducted. This survey targeted a range of business 

types located in The Hills and Western suburbs. Western Sydney was chosen as it 

experienced severe and extreme heatwave conditions during February, and regularly 

experiences higher temperatures than other parts of Sydney. It, therefore, is an 

apposite site at which to consider the impacts of heatwaves in urban area.  

Surveying was carried out by two research assistants; residential surveys were 

administered between 11am and 7pm on weekdays and the business survey was 

administered between 9am and 5pm on weekdays. Survey questions were 

developed in consultation with the BoM. 
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FINDINGS 

PERCEPTIONS AND CONCERNS ABOUT HEATWAVES 
Heatwaves were perceived as a more severe risk to personal health and safety than 

severe storms, bushfires and floods, with 56% of residents and 60% of businesses in 

Western Sydney, and 51% of residents in the Northern Rivers region describing 

heatwaves as either a high or extreme risk. With regard to the heat in summer 2017, 

most residents in both locations considered this summer hotter than previous years, 

and many reported being concerned about the heatwaves. The main concerns 

residents identified were the potential impacts on physical health and personal 

discomfort, followed by impacts on vulnerable people. Business owners in Western 

Sydney were also concerned about the heatwave; the potential impact on 

employee health and safety was the most frequently mentioned concern, followed 

by potential impacts on productivity. 

HEATWAVE IMPACTS AND COPING STRATEGIES 
The everyday impacts of heatwaves on the health and wellbeing of residents in urban 

areas is a current research concern [7]. In Western Sydney, almost 60% of residents 

stated that they felt hot or uncomfortable during the heatwave, and 32% reported 

having difficulty sleeping. In the Northern Rivers region, the main impact reported was 

feeling hot and uncomfortable (60.5%), followed by being unable to sleep (21.7%), 

and feeling unwell (15%). The severity of this heatwave is indicated in such comments 

as:  

One of the biggest impacts was having everyone at home. No one could go 

outside, kids just got burnt going out into the yard for a few minutes. The heat here 

is so insufferable that we are now thinking of relocating back to Western Australia 

(resident, Northern Rivers region). 

 

The main actions taken by residents in both sites to reduce the Impacts of extreme 

heat were using air-conditioning, fans, and staying in a cool part of the house. 

Notably, few people reported checking in on neighbours, relatives, or friends during 

the heatwaves.  

To better understand the impacts experienced by businesses, absenteeism, 

productivity, turnover, and disruptions to business during the heatwave are 

considered. These results provide an indication of the impacts as perceived by 

business owners. While most businesses (58%) described absenteeism as ‘about 

normal’ during the heatwave, and 30% described it as higher than normal. Around 

half of the businesses described their productivity as 'about normal,' but 41% reported 

that they had lower than normal productivity during the heatwave. This suggests the 

potentially significant economic Impacts of heatwaves. Interestingly, for some 

businesses turnover increased during the heatwave. Like residents, using air-

conditioning and fans were the most common measures taken to reduce the impacts 

of heat, followed by taking more breaks and adjusting work practices. Both residents 

and businesses reported being concerned about electricity use during the 

heatwaves. 
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WARNINGS AND PREPAREDNESS 
In both sites, around 70% of residents reported being warned about the heatwave, 

and the television was by far the most frequently identified source of information 

about the heat. Similarly, 78% of business owners in Western Sydney reported being 

advised about the heatwave, primarily through the television. The main messages 

recalled by all survey respondents were that 'It Is going to be hot' and to 'stay 

hydrated.' Many residents and businesses took steps to prepare for the heatwave; for 

example, rescheduling activities and developing a plan for the hot days. Most were 

satisfied with the warnings and information that they received; however, some 

expressed Interest In more locally-specific and accurate heat predictions, and more 

advice on how to cope with the heat.  

When asked to consider how they could be better prepared for extreme heat events, 

many residents and business owners responded that no further preparations were 

needed, or that they were unsure. Several of the suggested ways to better prepare 

for heatwaves focused on building quality and features, for instance, installing air-

conditioning or solar panels, or insulation.  

Suggestions for ways that government agencies could better assist communities 

during heatwaves focused on reducing vulnerability from the built environment and 

reducing vulnerability due to social and economic factors. Subsidies for electricity was 

the most common suggestion, followed by subsidies and regulations to encourage 

installation of solar panels and other improvements to buildings. In addition, many 

people noted a concern for those without affordable access to air-conditioning and 

fans. Several people also linked heatwaves to climate change, and suggested that 

the government should ‘take action’ to address climate change. 
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CONCLUSION 
These surveys provide an insight to the impacts experienced by residents and 

businesses in Western Sydney and residents in the Northern Rivers region during the 

heatwaves in January and February 2017, and the ways in which warnings were used. 

The findings highlight the important role traditional media (especially television) plays 

in informing residents and business owners about heatwaves. The survey of businesses 

reveals that the perceived impacts on absenteeism, productivity, and turnover were 

significant for many. The findings also reveal that many residents and business owners 

rely on air-conditioning to cope with heatwaves, and perceive that little more can be 

done to prepare. Reducing vulnerability to heat through improved building design 

(e.g., insulation, air-conditioning, shade), and reducing vulnerability to electricity 

pricing and outages through solar panels, were the main suggestions to improve 

preparedness. 
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