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The 2019–20 bushfires that raged in eastern Australia were an overwhelming natural disaster leading to lives lost or upended, and communities destroyed. For almost a month, Canberra, Australia's capital city in the Australian Capital Territory (ACT), was obscured by smoke from fires which threatened the outer suburbs. While smoke itself is experientially different from many natural disasters, it nevertheless poses a significant public health threat. As the impact of extended bushfire smoke in an urban setting is relatively unexplored we aimed to capture the individual and community-level experiences of the event and their importance for community and social functioning. We responded rapidly by conducting semi-structured interviews with a range of Canberra residents who, due to their personal or social circumstances, were potentially vulnerable to the effects of the smoke. Three major themes emerging from the narratives depicted disruption to daily life, physical and psychological effects, and shifting social connectedness. This study highlighted the ambiguous yet impactful nature of a bushfire smoke event, and identified four simple key messages that may be critically relevant to policy making in preparation for similar smoke events in the future.
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INTRODUCTION

There is growing consensus that climate change is a significant underlying cause of the extreme bushfire activity witnessed over the “Black Summer” (1–3) of 2019/2020 during which massive bushfires affected much of Eastern Australia. The destruction wrought by the bushfires left widespread devastation for communities directly affected, and millions of people were exposed to unprecedented concentrations of persistent smoke blanketing large parts of eastern Australia. In some places, bushfire smoke impacted air quality for a number of weeks, often in concert with record daytime temperatures (4). Major cities on the east coast of Australia, such as Sydney and Melbourne, experienced record concentrations of air pollution (5). The air pollution was so extensive that it was compared with ratings from some of the most polluted Asian megacities (5). From the perspective of duration and magnitude of smoke exposure, the Hazelwood coal mine fire near Morwell in Victoria in 2014 is the only comparative smoke event in recent Australian history (6). The effects of the smoke were particularly felt in Canberra in the Australian Capital Territory (ACT), where air quality is typically very good (7). On occasions, Canberra's air quality was rated the worst in the world: on New Year's Day, among others, it reached a 24-h PM2.5 concentration of 855.6 μg/m3 h concentrations (8) which is well above the WHO standard of 15 μg/m3 (9) and the Australian standard of 25 μg/m3 (10). Notably, the duration of the bushfire smoke in places like Canberra was extraordinary: from late November to early February 2020 Canberra experienced approximately 40 days when the air quality was considered to be poor (11) including 17 days between 15th December and 15th Februrary when it was extremely poor (≥300 PM2.5 μg/m3) (12). During this time, the media disseminated health advice to Canberra residents to stay indoors to avoid smoke exposure.

Levels of public concern about the physical health effects of the bushfire smoke were high, particularly for groups at greater risk from smoke exposure, such as those with respiratory or other health conditions (cardiovascular illness, diabetes), older people, young children, and pregnant women (1, 5). This was reflected in significant media attention and public interest in the short- and long-term effects of exposure to bushfire smoke. In early January 2020, the Australian Medical Association (AMA) warned that prolonged exposure to toxic smoke could affect the health of many Australians (13). Recent medical research has demonstrated a range of effects of exposure to bushfire smoke, including the exacerbation of some respiratory conditions, such as asthma and chronic obstructive pulmonary disease, and the onset of acute cardiovascular events in adults (5, 14–16). Two to three years after the Hazelwood fire, self-reported respiratory and poorer psychological health measures symptoms were more common among Morwell participants than comparisons, although there was no increased association between the smoke exposure and cardiovascular disease 4 years later (17). Bushfire smoke has also been associated with lower birth weights in children and increased risk of gestational diabetes in pregnant mothers (18, 19). The recent Royal Commission Report into the 2019/2020 bushfires cited Johnston et al. [(20), p. 42] who that found that:

The 2019–20 season was a major anomaly in the recent record, with smoke-related health costs of AU$1.95 billion. These were driven largely by an estimated 429 smoke-related premature deaths in addition to 3,230 hospital admissions for cardiovascular and respiratory disorders and 1,523 emergency attendances for asthma. The total cost was well above the next highest estimate of AU$566 million in 2002–03 and more than nine times the median annual wildfire associated costs for the previous 19 years of AU$211 million.

The unusual duration and density of smoke over this period prompted the Australian National University to fund studies to assess the effects of this event on the ACT community. At the time of writing, only a few qualitative studies had focused on capturing the individual and community-level experiences of extended bushfire smoke events (compared to the significant literature focused on specifically on fires) or on prolonged smoke events in urban settings. An exception was the 2014 Hazelwood Fire in an open cut coal mine near a regional town. Three years after the fire, the Morwell community remained concerned about lack of planning for similar events and the need to build better community level psychosocial support (21). Qualitative research has also revealed the need for clear consistent public health messaging about the risks of fire and smoke (22, 23).

A substantial body of evidence from disasters around the world consistently recognizes the importance of community and social functioning in disaster response (24). As argued by Kaniasty et al. [(25), p. 337], “individual and collective capacity to triumph over shared adversity is rooted in maintaining and augmenting people's perceptions of being supported and belonging to a cohesive social group and community”. Individual and community social networks provide access to critical resources in disasters and post-disaster situations, such as immediate first response assistance, aid, financial resources and emotional support (24, p 256). Research on individual and community recovery after bushfire/wildfire events demonstrate that most bushfire affected communities may mitigate the negative impacts on health, mental health and wellbeing if they receive adequate social, emotional and institutional support (26–29). In this study, we engage with the concept of social support to explore how people perceived and experienced assistance at the time of the bushfire smoke. Social support—as an overarching concept—is defined as “interpersonal interactions that provide individuals with actual assistance and embed them in a web of social relationships perceived to be loving, caring and swiftly available in a time of need” (23, p. 337). Kaniasty et al. (25) outline three key elements of social support: perceived support, received support and social embeddedness. In practical terms, these three areas translate into helping behavior that might happen (perceived support), helping behavior that did happen (received support), and the network of people who did provide or might provide support (social embeddedness).

The concept of social capital has also been widely applied to understand how communities respond to disasters (30–33). Among many social capital theorists, Putnam [(34), p. 67] has defined it as “the features of social organizations, such as networks, norms and trust that facilitate action and cooperation for mutual benefit”. Through this theoretical lens, social capital points to the webs and networks of support that can ameliorate the effects of disasters and build community resilience (35). Notably, Canberra is considered to have among the highest levels of social capital in Australia according to Australian Federal politician Andrew Leigh, who worked with David Putnam at Harvard (36).

A further consideration is that the societal impacts of natural/environmental disasters are unevenly distributed (37–39), as is exposure to man-made environmental contaminants such as air pollution (40). People impacted by different (and often intersecting) indices of disadvantage, for example, socio-economic status, disability, gender and sexuality, age, residential location, and people suffering from chronic mental and physical health conditions, are likely to bear the brunt of social, environmental and economic devastation caused by natural disasters, and are often more dependent on informal social supports (37). In Australia, Aboriginal and financially disadvantaged groups were more severely impacted by the 2017 Northern New South Wales flood, as they were left with lower social capital than the general community (as indicated through reported informal social connectedness and feelings of trust, belonging, and optimism) (41). This study aimed to respond rapidly to the bushfire smoke by exploring ACT residents' lived experiences of the event, their perceptions of health impacts and the degree to which the smoke impacted their social networks and sources of support.



MATERIALS AND METHODS

Canberra, the capital city of Australia, located in the Australian Capital Territory (ACT) has a population of 426,704 (42) people living mainly in the suburbs surrounding five urban centers that make up the city. Reflecting its designation as the Australian bush capital, Canberra is surrounded by farming land, pine forest and heavily wooded and mountainous country. Over a period preceding Christmas and through January, prevailing wind patterns and proximate bushfires in New South Wales meant that Canberra was blanketed by smoke for much of this time (43, 44). At the end of January, a bushfire in a national park in southern ACT came so close to Canberra's southwestern suburbs that residents made evacuation plans and livestock was removed from rural properties. Residents were advised to stay indoors to avoid the smoke and high temperatures. Shortly after the fires finished, some Canberra suburbs were battered by a severe hail storm that destroyed houses and cars. By mid-February 2020, in response to the COVID-19 pandemic, the ACT had restricted interstate travel and then locked down schools and businesses.

The 20 Canberra residents whose experiences inform this study were purposively recruited through researcher networks and snowballing meaning that participants referred the researchers to new potential study participants. The team identified social categories of people that were potentially vulnerable to smoke and social isolation and then actively sought to recruit participants from these groups. Team members contacted neighbors, relatives, work colleagues, community and volunteer organizations. We monitored the sample reflexively to identify gaps. People who had reduced mobility, chronic illness, cared for young children, belonged to a small migrant group, were economically disadvantaged people whose work and hobbies required them to be outdoors for long periods were targeted. Our recruitment strategy is based on our previous successful experience in recruiting marginal and invisible sub-population groups such as people who inject illicit drugs (45) for qualitative research. We intended to conduct sufficient interviews to find patterns across a range of experiences (46) within this small qualitative sample rather than seek population level generalizability.

The interviews, lasting around an hour, were conducted by phone to reduce the risk of COVID-19 transmission. Employing socially distanced research techniques meant that establishing rapport with participants and ensuring a flow of conversation was more difficult (compared to face-to-face interviews), although this approach saved time and travel costs and enabled interviews to be held in a comfortable and familiar environment for both the researcher and interviewee (47). We used a flexibly delivered interview schedule that included topics covering reactions to the smoke and bushfires, methods for managing the bushfire smoke in daily life, perceptions of its impacts on health, key sources of information, and perceptions and experiences of social support and connectedness. The interviews were professionally transcribed and uploaded into QSR NVivo12 for analysis. Members of the research team shared the thematic analysis process (48) by reading interviews, developing a code book and conducting initial coding. Coded text was then sorted inductively, and deductively in response to the study's aims, leading us to generate three major themes, described below.

Ethics approval was given by the ANU Human Research Ethics Committee (approval number: 2020/067).



RESULTS

We interviewed a total of 20 participants. Our sample was skewed toward women (75%), and older participants: 40% were between 40 and 60 years old, and 40% of participants were aged 60 or over. Table 1 shows how participants were categorized (for some participants several of these categories intersected, e.g., non-English speaking background and parent of young children).


Table 1. Participant characteristics.

[image: Table 1]

Our sample reflected the educational status of Canberra which is higher than the national average (49), 35% of the participants had a Bachelor's degree or above and 35% had a Certificate or Diploma. Forty percent of our sample were not employed or were retired (including those receiving a pension and disability benefit). Four participants (20%) were employed on a part-time or casual basis and four participants (20%) were employed full time. Participants' professional backgrounds varied and included a public servant, childcare worker, surveyor, university tutor, café worker, grounds keeper, vet nurse, and Information Technology (IT) manager. Twenty-five percent of respondents reported renting their homes, while most (75%) were owner-occupiers. Participants were relatively evenly distributed around the Canberra region. Most participants (13, 65%) were married and half had children living with them.

Three major themes emerged from participants' narratives: Disrupting Daily Life, Discomfort and Distress, and Reconfiguring Forms of Community Connection, that covered negligible to highly significant experiences of smoke. We describe each of these in turn, drawing on illustrative quotes from the interviews.


“Hunker Down, Stay Indoors and Survive”: Disruptions to Daily Life

Participants reported that the bushfire smoke had a significant impact on many aspects of their lives, which required adjustments to their usual routines and practices. They spent less time outdoors than they had prior to the onset of the smoke, which in turn affected regular activities including exercise and hobbies, play, exercising pets, house maintenance, gardening, and social activities. Where possible, participants moved these activities to indoor spaces such as gyms, but occasionally ceased the activity altogether. People were forced to adjust even simple acts, such as whether they opened their house up to improve ventilation. Often people's entire days were scheduled around potential “windows” of less hazardous air quality. These “windows” enabled participants, particularly those with children and animals, to go outside and exercise, walk or play creating a disruption to the temporal patterning of their day.

So there were, you know, there was the odd sort of morning where I would look out and the sky didn't look too bad. So I would go for a run. (Interviewee #13, male, sportsperson, 40–44 years).

Elderly participants, in particular, noted that while the smoke did not stop them from doing most of their everyday activities, their travel, exercise and social activities were reduced or shifted indoors.

I probably jumped in the car and drove to [nearby suburbs] more often because I could park outside the little supermarket and go straight in and straight out again and that saved me walking for half an hour. So it was like, no walk, get groceries more quickly. But it didn't stop me from driving to visit people. (Interviewee #2, female, elderly/retired, 60+ years).

However, those with commitments to care for animals or whose employment required outdoor work were more likely to have a more relaxed or stoic attitude toward the smoke, and were less likely to significantly reconfigure their daily routines.

…there was a need there to keep everything together, and to keep everything working, so you continue regardless. (Interviewee #15, female, outdoor worker, 45–49 years).

Families with young children made some of the biggest modifications to routine. December to January in Australia coincides with school holidays and a Christmas close-down period for most workplaces. As a result, a usual weekly routine may not apply in many households. Children often spend summer holidays outdoors, perhaps at the beach, in a pool or in the backyard. While parents reported being concerned predominantly about their children's exposure to the smoke, the extreme summer temperatures also meant that daytime outdoor activities were curtailed. As one participant noted,

It impacted on any plans we had to visit people, have people visit us. Anything we were going to do before the baby [arrived] was gone. It was just, no, hunker down, stay indoors and survive” (Interviewee #19, female, parent with young child/ren, 40–44 years).

Parents explained that children instead embraced “sedentary” activities, leading them to then worry about children's lack of exercise or opportunity to run “amok” outside.

It was sort of the Christmas that the northern hemisphere must have if they're in, like, Sweden or something. We were inside the whole time. We were doing colouring-in books and writing as if it was wet weather after, you know, day after day. (Interviewee #19, female, parent of young child/ren, 40-44 years).


Community-Based Outdoor Activities

While heat was also a limiting factor, outdoor events over the summer holiday period (for example, New Year's Eve celebrations, nature reserve open days, sports events) were postponed or canceled due to poor air quality. These events provide a focus for people to come together, socialize and feel a sense of community as this mother explained:

But certainly over that period of time in summer is often when we're out attending a lot of the smaller community, the outdoor community events. So all the open days at Tidbinbilla [local nature reserve] and all that sort of stuff. We noticed the lack of that very much, because that's sort of our community, I guess. (Interviewee #16, female, parent with young child/ren, 40–44 years).

The disruption to organized outdoor activities heightened a sense of abnormality and weakened social ties built by shared scheduled activities.

So Park Run, if you're familiar with it... [is a] five-kilometre community run on a Saturday morning. I do the one at Belconnen, and, you know, you get your regulars there. And interestingly, they cancelled probably two, I think, of the events, sort of through January, and that was... that was significant in itself. I don't think they'd ever before then cancelled any events for, you know, because of the conditions. So they did that a couple of times…. But it impacted certainly that community quite a lot, I would say (Interviewee #13, male, sportsperson, 40–44 years).

In addition, some physical venues, such as outdoor pools, gymnasiums, and outdoor eating areas in Canberra were closed due to the intensity of the smoke. Alternatively, venues were still open but were significantly smoke affected, which made people reluctant to use them:

And I remember, too, going out to the AIS pool [Australian Institute of Sport, elite athlete training venue that is open to the public], which is a pool that's closed over, and they had all the doors open. And I thought, are you nuts?... and the smell in there was actually worse… (Interview #19, female, parent with young child/ren, 40–44 years).

Yeah, so a lot of the cafés that, you know, that rely on outdoor eating, there was quite a few of them had shut because they couldn't... and again because of the configuration of the café, like, there's one at [upmarket suburb]. It's very, you know, you open everything out and of course, it was very hard to keep the smoke out. A lot of businesses, again, were closing, much like they are now [during COVID]. Some of the braver ones kept going. (Interviewee #12, female, outdoor worker, 60+ years).




“Bogged Down and Oppressed”: Discomfort and Distress

The following quotation illustrates the complexities of the impact of smoke on participants' bodies and their emotional states. It also exemplifies the difficulties that people with chronic and other health conditions experienced because they were more susceptible to the physical impacts of breathing in the bushfire smoke. In the following quotation, a woman, who manages multiple complex chronic health conditions, noted her severe reaction to the smoke, which coincided with a change in her medication. Like others, she employed terms such as “concern” or “fear” to describe her response:

My biggest fear was not being able to breathe, and I did have several asthma attacks. Because I'm an asthmatic, I take medication, but my GP had changed my medication … and I had quite a severe asthma attack…. But I hadn't had an asthma attack since the 2003 fires. (Interviewee #10, female, chronic illness, 60+ years).

The physical effects of the bushfire smoke included sore eyes and throats, coughing and shortness of breath. Participants reported at least one kind of physical symptom, often more, with symptoms varying across the group.

I felt I could taste it and I could feel it and I… would get headaches… so I was getting headaches and coughing and feeling terrible… but I think that's the only physical feeling I had but it was, yeah, noticeable (Interviewee #19, female, parent of young child/ren, 40–44 years).

Well, it was sort of hard to breathe and it was... even in our house, inside the house, your eyes were stinging with the smoke inside the house when it was at its worse (Interviewee #20, male, outdoor worker, 50–54 years).

The smoke also provoked emotional responses in participants. It was described as: annoying, depressing, oppressive, frightening, disturbing, apocalyptic, surreal, and creepy. One participant observed that the psychological impacts of the smoke derived from multiple factors: changes in routine, an altered lived environment, negative physical health, and reduced exercise and social contact.

…it was just on top of that psychologically feeling weird and disturbing to have that change in your environment where, you know, people were scarcer, there's lower visibility, it's an oppressive environment, you feel, you know, agitated and things are difficult. It was really affecting on the health, I think, not just for me, but for everybody. And I think it really made people feel bogged down, it oppressed them, it made them feel heavy, they couldn't exercise even in their own homes. I couldn't, not the same and it, like, took away your energy effectively. (Interviewee #11, male, chronic health/accessed drug and alcohol services, 55–59 years).

Participants described the severity of the impacts on their mental health as ranging from high levels of anxiety and depression, to feelings of frustration, agitation and despondency. In the following quotations they observed the effects of changes in the physical environment on their emotional states:

Quite anxious… you know, that's the sky just turning red, you know, anxious and [I] was like, is Armageddon coming? (Interviewee #5, female, non-English speaking background, 30-34 years).

I found the fact that you never saw the sun, you know, day after day, week after week, just that constant, overcast, poor visibility, no sign of blue sky, I found quite depressing. (Interviewee #7, female, chronic illness, 60+ years).

The physical and mental impact of indoor confinement was as significant for some participants' health and wellbeing as direct smoke exposure. This was strengthened for participants who relied heavily upon the physical and mental benefits of exercise for ameliorating existing mental health conditions:

My husband, he said at the time, “I have to run because it's worse for me if I don't run…” and he would run even on the worst days, he would go and run. He said there were a couple of times he would get to the top of the hill and he couldn't breathe. (Interviewee #19, female, parent of young child/ren, 40–44 years).

Even though the smoke density varied, the duration of the event, from late November to the end of January 2021, was worrying for some.

The major thing that concerned me, I suppose, was the continuity of it. It just seemed constant and ongoing, and surely it just couldn't keep on going being smoky in Canberra, you know. (Interviewee #11, male, chronic illness/drug and alcohol services, 55-59 years).

This led to people feeling that did not have a summer holiday or a break, so that they were not able to replenish their energy and enthusiasm for the new year. One respondent who was a parent described this as a sense of collective depression coupled with anxiety about the bushfire situation.

I think it just felt like, you know, the whole sort of that Christmas break…got ruined. So you found yourself sort of back at work after not having the normal break you would have for that time of year. And there's a lot of fear and anxiety around, and everyone sort of feeding off each other in that respect. I think it did just feel like everybody was a bit down. Yeah, just a bit flat, and it was really hard to sort of be anything else. (Interviewee #6, female, parent with young child/ren, 30–34 years).

Parents of young children spoke about the added pressure of having to manage children's emotions and behavior over this time as children adjusted to restrictions upon outdoor play due to the potential health risks of the smoke. Some sought to manage their children's exposure to media reporting, conversations and images relating to the devastation of the bushfire and smoke events.

Especially with a four-year-old… And we have a small home and that was difficult for everybody. It was difficult for him, difficult for us, difficult for the baby because she wasn't sleeping as well because her brother kept waking her up. You know, like, it just was... really hard from a mental health perspective. (Interviewee #6, female, parent with young child/ren, 30-34 years).

One participant, who worked in a childcare center, noted the emotional impact of the bushfire smoke on children under her care:

One child is particularly anxious and she says the fire and... she didn't see the fire, obviously, but she seen the smoke in the sky turned dark. She's very kind of wary, anxious. (Interviewee #5, female, CALD parent with young child/ren, 30-34 years).



“We Keep Contact”: Recognizing and Reconfiguring Forms of Community Connection

Research has consistently shown that the activation of support networks in times of crisis are critical to mental health outcomes (25). The bushfire smoke impacted on social support and community functioning in many ways. At one level, there was a general decline as organized, outdoor and group-based social activities, including sports events, casual outdoor gatherings, and official events and festivals were canceled or postponed. There was also a reduction in incidental community interactions as people ‘hunkered down' inside their homes and tended to avoid exercising outdoors or using public spaces.

However, many people observed an increase in informal support provided by friends, neighbors and family, and an enhanced sense of social connectedness in the context of a shared crisis. Participants also spoke positively about being in touch more regularly with friends and family over the period of the bushfires and smoke, mainly using social media, video and phone calls:

Well, we just keep communicating with each other, just check-up everybody is safe. But in terms of support and basically everybody stay inside so not much [socialising in person], but we keep contact with each other. (Interviewee #5, female, CALD parent with young child/ren, 30–34 years).

Elderly participants in particular expressed a reliance on immediate family support and regular communication:

We probably saw them [adult children and grandchildren] twice a week. So Wednesday they'd ring up or we'd ring up and tell them how we're going and things like that. We keep in contact and then if there's anything dramatic happened, we'd ring them straight away. So we were sort of in constant contact. (Interviewee #8, male, elderly/retired, 60+ years).

However, while immediate support was available, not all participants felt that the severity of the bushfire smoke was fully appreciated by family and friends in other parts of the country or overseas. One female participant reflected,

Even my family in Sydney and Melbourne, they just were like, “What are you going on about?” …. People didn't get that we were getting that smoke.” (Interviewee #4, female, chronic illness, 50-54 years).

Another participant, who was pregnant at the time of the bushfire smoke and had young children, commented:

My parents were overseas… And I felt that they fully did not understand what we were going through…I mean, they knew they were horrible bushfires, but they just did not understand… how terrifying it was… It just really hurt me that they couldn't understand what it was doing to us all” (Interviewee #19, female, parent with young child/ren, 40-44 years).

Material supports either offered or received by participants tended to be based on existing family, friendship and neighborly networks: for example, neighbors checking on each other, family members sourcing air purifiers (which were sold out in local shops and difficult to source) for other each other, or providing accommodation to friends affected by the bushfires. But many participants also offered material support via local community and grassroots groups, for example donating money to bushfire affected communities, or helping to provide food, shelter and water for fire-affected wildlife.



Support for Vulnerable Groups

For people with chronic health conditions, networks of family, friends, services and neighbors were critical, not only for social support, but also tangible support such as for formulating alternative evacuation plans, dealing with mobility issues, ensuring access to medical services, and coordinating medications.

Yes, everyone was checking [on me]. And they always do, that whoever's on duty in the fire shed, if they think that I need... if they know that I'm at home, they'll always ring and say did I need to go down to the fire [shed]… if I needed to evacuate quickly... (Interviewee #10, female, chronic illness, 60+ years, lives in rural location).

Most of the people we spoke to with chronic health concerns felt relatively well supported by friends and family. However, they pointed to significant gaps in support and emergency services that exacerbated their feelings of vulnerability.

There was this tremendous anxiety about, you know, sure, if my life is in danger a firey [fire rescue worker] will come in and sling me over their back and carry me out. But they're not going to realise that, you know… I'm screaming out for what's going to make me actually able to move around… Everything from, you know, going to the toilet to getting in bed to being able to go for you know, just some fresh air. There was tremendous anxiety in the disabled community about, you know, the step between everything's okay, and this is an emergency, we'll get you out alive. That planning just wasn't possible for people with vulnerabilities. I'm sure that was similar in people who were vulnerable for other reasons… Anyone who didn't have access to a car, anyone who's elderly, anyone who might have mental incapacity, anyone who isn't self-sufficient one hundred percent would have had these issues. (Interviewee #4, female, chronic illness, 50-54 years).

Financially vulnerable people were also at risk from social isolation. One participant did not use social media, phone apps or television much but he did have a mobile phone. He observed that getting out and exercising, despite the smoke, was necessary for his mental health and sense of social connectedness:

I've got a lot of experience with depression and anxiety which makes me very shy and kind of socially isolates me. So, you know, getting out to me is really important - to kind of exercise as well, you know, like, just to refresh me mentally… it's just super important to me (Interviewee #11, male, chronic illness/drug and alcohol services, 55-59 years).

He felt that being able to volunteer in some way can also be significant in times of crisis, to enhance a sense of utility and belonging to networks of mutual support. He had previously noted that he “found caring about other people helped me to be less concerned about myself”, and reflected:

In the early days… I wanted to volunteer and I looked for ways to enlist and volunteer and help out any way I could. Even if it's just putting blankets on people, you know, just to help out, just to take the load off someone else. I found it difficult for a couple of reasons... I was looking online for ways to volunteer and help, and the phone numbers that I tried were, like, you know, just don't lead you anywhere helpful…. But what disappointed me was there seemed to be no appeal to help utilise, you know, people's willingness to help… (Interviewee #11, male, chronic illness/drug and alcohol services, 55-59 years).

However, he was unable to action these plans, due to poor communication from services. Participants also sourced support and information from community groups based on, for example, mutual interests or ethnic identity. This support was mainly coordinated through social media and community group webpages. Examples included members of a local multiple sclerosis support group circulating information about smoke exposure to members, an advice page created by the local horse riding community to navigate animal care in response to the smoke and bushfires, and a religious group checking-in on its members and distributing face masks:

Well, we [members of her religious group] just keep communicating with each other, just check-up everybody is safe. But in terms of support and basically everybody stay inside so not much, but we keep contact with each other…. So our group just shared for everybody a, like, emergency list… like a checklist. So whatever the things you need to prepare, just getting things ready if the fire gets close. (Interviewee #5, female, CALD/parent with young child/ren, 30-34 years).

Recent migrants to Canberra also relied on culturally specific social support networks, most of which were existing groups communicating via social media. One respondent commented:

The Indonesian community in Canberra are pretty solid. And we had the WhatsApp group, the social media who are offering help and support, too (Interviewee #17, female, CALD/parent with young child/ren, 45-49 years).

For people who live alone or are at risk of social isolation, particularly if they have pre-existing mental illness, social supports during such crises are critical, particularly where the inability to participate in the public sphere or access usual services are curtailed (50). Several participants felt this kind of support was lacking over the smoke event. In addition to creating “alert lists” and better outreach communication, one participant suggested:

Maybe you could use public libraries… where they have clean air, to invite these people to be enclosed in the regular business side of the library for a moment. But we're loathe to do that when we come across a disaster…. So that would have to be a predetermined decision to do something like that under extreme conditions and consider, people that, you know, whatever conditions they have: mental, physical, what kind of impairment they have, to try and be embracing, comforting, and help them on the path to better health. So enabling these people would be a good thing… how we can use people's ability to contribute, how we can provide a safe environment for them and inclusion (Interviewee #11, male, chronic illness/drug and alcohol services, 55-59 years).



Heightened Solidarity

Participants observed negative emotions such as anxiety and fear within their local community. At the same time, people also commented on a heightened sense of solidarity and camaraderie based on shared experiences and hardship. For some participants this changed their usual interactions with neighbors and also created new opportunities for meaningful, albeit transitory, interactions with strangers:

I remember, you know, on that horrible Sunday [a day of peak invisibility with an Air Quality Index of over 3000], I had to go out for my daily coffee…. And I remember on that Sunday when it was just so soupy and there was a little café… and … there was a few brave people out having coffee, and just a bit of camaraderie and, you know, I think I sat there for about an hour talking to absolute strangers. So I think it all brings you together… I think there's a bit of bonding. You know, you're all going through the same situation, some worse than others. I think you see a bit more kindness in people. (Interviewee #12, female, outdoor worker, 60+ years).

Another female participant spoke about connecting with neighbors in one of Canberra's southern suburbs (which were on high alert from a bushfire in the south of the ACT), where families “who probably hadn't spoken to each other before in their own neighbourhoods” gathered at in a public reserve to watch the fire front and share information.

Several of the participants focused on the altruistic responses from the community, which created a broader sense of (both local and national) collective identity and belonging:

“…we've all got that human tendency to pull together when we have to. And a lot of people did…. the good human traits can come out in adversity, I guess. And that's something we definitely saw through the fires, and I particularly felt very proud to be an Australian and to be, you know, in a community where there were such capable people doing as much as they possibly could to try and help. (Interviewee #16, female, parent with young child/ren, 40-44 years).

Many Canberra residents have a close connection to the South-east New South Wales coast, where they own beach houses, spend holidays or where family and friends reside, and community solidarity was extended to some of the worst-hit bushfire zones on the coast:

I think there's, you know, [in] any sort of difficult situation is a feeling of togetherness as well, that you're all sort of… you're all facing the same sort of ordeal. And I feel like there was a sense of community, not just in the Canberra region but sort of extending down to the coast as well because obviously Canberrans like to get down there… (Interviewee #13, male, sportsperson/parent with young child/ren, 40-44 years).




DISCUSSION

Participants' narratives revealed disruptions to their everyday routines as they experienced physical discomfort and mental distress. Their social networks were temporarily reconfigured when they turned to nearby neighbors, family and friends for support when outdoor and other community group activities were interrupted by dense smoke. Close proximate social ties rapidly filled the gap in organizational connections and with distant family. People “pulled together”, neighbors checked-in on each other, and some face-to-face communications were replaced by phones and digital media. More formal connections, based on outdoor social, sporting and work activities were halted while people remained indoors and “hunkered down” to avoid the intense smoke, the longevity of which meant that people felt that social life had been placed “on hold” (51). Canberra residents may have been particularly strongly affected by the smoke, as they have high levels of involvement in outdoor activities (52) due to easy access to green space, and normally good quality air. Indeed, the presence of smoke—as a continued interference to everyday interactions in the natural environment—was significant for almost everyone we spoke to: parents struggled to entertain children inside, elderly members of the community were unable to take their daily walk, outdoor workers were unable to work, and other people reliant on outdoor exercise for their mental and physical wellbeing were impacted.

Disaster literature is often concerned with immediate life threatening events (floods, fires, and earthquakes) focusing on “survivors”, “post-traumatic stress”, and the destruction of physical assets (25). While smoke, and heat to a lesser extent, were less immediately life-threatening in Canberra, the event fulfills the definition of a disaster as a “basic disruption of social context within which individuals and groups function” [(53), p. 651 cited in (25)]. It shared similarities with man-made air pollution in other countries (54, 55) and with drought which produces an increased risk of poorer physical and mental health (56) but less obvious threat to mortality.

Social relationships are considered key to resilience, given that “the most essential, and the most reliably present, characteristic of all disasters is that they exert a strong impact on social relationships” (23, p. 344). Kaniasty et al.'s (25) qualitative and quantitate scoping review of disaster studies in Australia and Oceania finds that social support from family, friends and community is important for psychological wellbeing. Kaniasty et al. (25) also found that the nature and strength of support may become attenuated over time. Given that the Canberra smoke event lasted about 6 weeks, the disruption to community services and activities was minor, but could be problematic for vulnerable or disadvantaged people if extreme fire, heat, and smoke events return for longer periods.

These findings aligns with studies that show that people living in close proximity who normally interact little, reach out in times of difficulty potentially forming longer term social connections (25). This adaptive response may have been further strengthened during the ensuing COVID-19 pandemic and lockdowns. A qualitative study on community connectedness after the Christchurch earthquakes (51) observed that strong pre-existing community connections aided recovery. Often, public social events are useful in counteracting deteriorating social support after disasters (57), but the poor air quality prevented these occurring in Canberra and then later during the COVID-19 outbreak which occurred soon after. In conceptual terms, social support was immediately useful to understand how social relationships act as a resource for individuals when confronting life stressors. Participants more readily spoke about, and relied upon, expressions of emotional, material and informational support from friends and family, and were less likely to speak about the structural supports and wider civic group membership that are emphasized by social capital scholars such as Putnam and Coleman (35). These are more likely to be disrupted during periods of bushfire smoke. Being embedded in social networks was important to our participants' experiences. However, we concur with Saegert and Carpiano (35) that the concept of social support should be integrated into social capital theory to better understand social context, structural elements, and community level phenomena, as other Australian studies have done [see (58)].

Canberra, ACT is considered to have among the highest levels of social capital in Australia (36). Explanations for this include its medium sized population, time freed up by short commutes, access to shared outdoor spaces and a comparatively homogeneous, well-educated, well-resourced population (36). An earlier study of Australian social capital found that Canberra residents had high capacity to raise money, participate in the labor force, and be active group members (59). Compared to rural or remote localities that have experienced disasters (60), the resources and social networks characteristic of living in a medium-sized city, such as Canberra, may ameliorate social isolation and post-disaster recovery, as this study found. Nevertheless, marginalized groups may still be excluded from the benefits of social capital (61). Most participants in this study accessed networks, information and support although, those with financial hardship and mental health problems, had greater difficulties. The study points to the value of funding and supporting civil society organizations so that they may be employed in future emerging disasters, and particularly events of this duration.

As noted above consistent clear messaging about health risks is important (22, 23). From analysis of the interviews we identified four very simple key messages: (1) To communicate the health impacts of smoke clearly. Even though most participants experienced physical and mental discomfort and ill health from smoke, they were uncertain about how serious a threat the smoke was to their health, particularly for vulnerable adults and children, and how to protect themselves from exposure. (2) To expect and prepare for poorer psychosocial health. Most people found that their mood deteriorated while sheltering from smoke—sometimes in unexpected ways. (4) To assume that organized social connections and support will be disrupted. Even though Canberra residents generally enjoy high levels of social capital, it is likely that they will need to rely on more proximal social support during periods of crisis. Building and maintaining connections with proximate social contacts will ameliorate disconnection in future events. (6) The government could do more to assist those who are disadvantaged and vulnerable by improving resources, social infrastructure, and communication. Participants expressed the view that disadvantaged ACT residents should not have to rely on their own limited resources and networks to access masks or air purifiers. They suggested that government should take action to protect against future similar events including measures to identify, track and support vulnerable and socially isolated people and to provide easy access to services and equipment for the duration. Similarly, experts have noted that government advice usually focusses on the immediate aftermath of a disaster does not plan for long term events such as this (62). During the subsequent COVID-19 lockdown in the ACT, vulnerable people registered for support and receive deliveries of groceries and medications—a system that could be reactivated for other disasters.


Study Strengths and Limitations

Overall our sample provided a range of perspectives on the bushfire smoke and reflects some characteristics of the Canberra population who tend to be relatively well-resourced and educated. Within this context, the sample was purposively recruited from groups who may have been somewhat more reliant on social networks and social connectedness for assistance: those managing chronic health conditions, people accessing drug and alcohol services or at risk of social isolation, people caring for young children, people belonging to smaller culturally and linguistically diverse groups, elderly people, or people working outdoors. The study aimed to respond rapidly to the smoke event, even though ethnographic qualitative research has traditionally required long periods of fieldwork. However, the Canberra-based researchers had existing local knowledge. The interviews which were conducted within 3 months of the event reduced the risk of retrospective memory biases. The use of phone interviews expedited data collection but potentially reduced rapport with some participants while enabling self-disclosure for others (63). As noted, this study drew upon concepts such as social support and social capital to interpret the impact of the smoke on social relationships, and the degree to which the risk of social isolation was ameliorated through social ties. Generally, relationships between social capital and inequality are measured to determine the impact of environmental and other crises on affected communities (30). However, this approach was not appropriate in a small exploratory qualitative study such as this. The study responds to calls for more in-depth qualitative research in this area to understand the contextual and cultural factors that shape the needs of vulnerable groups and to improve community adaptive capacity and disaster resilience (41). Finally, the experiences and memories of some participants were partially overtaken by a severe hailstorm on January 20, 2020 that resulted in extensive damage then followed by the emerging COVID-19 pandemic. Participants in our studies on social connectedness and COVID-19 (forthcoming) noted the cumulative and exhausting effect of these multiple disasters, highlighting the need for systemic research approaches that recognize the interconnections between health and environmental disasters.




CONCLUSION

While, in general, participants reported considerable disruption to their daily routines, and psychological and physical discomfort and distress, they indicated relatively high levels of perceived support, received support and social embeddedness (25). However, significant gaps were identified that highlight opportunities for building community resilience for future bushfire smoke events. Furthermore, social inequalities that exist in the city were somewhat exacerbated by the smoke event. While we have pointed to the strength and resilience of Canberra's residents in the face of the smoke, heat and fear of fire, it is important to recognize that people found it an unsettling and anxious time, particularly in the context of expectations that these types of events are likely to occur more frequently due to climate change. Lessons learnt from this event may help allay people's fears of similar events in the future and can be shared with other communities.
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