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Advancements in Firefighting Tactics 

in Urban vs Rural Settings: 

Comparing Challenges, Resources, and Modern 

Strategies in Built-Up Areas vs Bushland and 

Agricultural Regions 
 

Introduction and Context 
Firefighting in Australia spans a vast spectrum of environments – from dense urban centres 

with high-rise buildings to remote rural landscapes of bushland and farms. Each setting poses 

distinct challenges that have driven the evolution of different tactics, resource models, and 

strategies. Australian fire services today comprise both professional career firefighters in 

cities and largely volunteer brigades in rural areas, reflecting the need to address emergencies 

in both “built-up” and wilderness contexts. In contrast to North America, where many 

wildland firefighters are seasonal employees, the large majority of wildfire fighters in 

Australia are volunteers, a system born from the unpredictability of bushfires across 

Australia’s vast bush landscapes and a strong culture of community volunteerism. Urban 

areas, by comparison, are protected by full-time fire brigades (for example, metropolitan fire 

services in Sydney, Melbourne, and other cities). This dual structure underscores the central 

theme of this report: urban and rural firefighting require tailored approaches, yet they 

increasingly intersect as Australia faces new pressures. 

 

Changing Risk Landscape:  
In recent decades, two major factors have heightened the complexity of fire response in all 

settings – climate change and urban sprawl. Climate change has contributed to longer fire 

seasons and more extreme fire weather conditions in Australia, leading to larger and more 

frequent bushfires (often termed “megafires”) that can encroach upon populated areas. 

Scientific studies confirm that Australia’s fire season has lengthened by about 30 days (from 

100 to 130 days per year on average) since the late 20th century, alongside a 56% increase in 

extreme fire weather days. 

 

 These ever-widening “fire-season shoulders” – with severe fires now occurring earlier in 

spring and later into autumn – are “part of the awful unfolding script of climate change,” as 

one firefighter observed. At the same time, expanding urban fringes and development in peri-

urban or rural areas have increased the population living in bushfire-prone zones.  

 

This wildland–urban interface (WUI) means more homes are at risk from bushfires, and 

firefighting strategies must bridge structural protection and wildland fire suppression. 

Researchers note that many new housing developments on city edges or “lifestyle” properties 

in forested regions have outpaced planning for fire safety, creating “uncontrolled and rapid 

housing developments on the city edge” that add to bushfire vulnerabilities. A decade after 

the deadly 2009 Black Saturday fires in Victoria, experts warned that “two key risk factors – 

urban sprawl and climate change – aren’t being addressed” adequately. Fire agencies and 
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policymakers are thus pushed to adapt, integrating urban planning, building codes, and 

emergency management to mitigate these evolving risks. 

 

Purpose of this Report:  
This comprehensive report examines advancements in firefighting tactics in urban vs rural 

settings, with a focus on how Australian fire services are adapting to contemporary 

challenges. The discussion is structured to compare the challenges inherent in urban and rural 

firefighting, the allocation of resources and infrastructure in each context, and modern 

strategies and technologies being deployed. Approximately 70% of the analysis is devoted to 

Australian conditions – drawing on lessons from recent disasters like the 2019–20 “Black 

Summer” bushfires – while also incorporating about 30% international perspectives (for 

instance, insights from the 2017 Grenfell Tower fire in London and the 2018 Camp Fire in 

California). The goal is to provide senior fire officers, policymakers, volunteers, and 

interested members of the public with a clear understanding of how firefighting tactics differ 

between built environments and bushland/agricultural regions, and how new innovations and 

strategies can improve outcomes in both. Key sections of the report include: 

 

• Tactical Challenges in Urban vs Rural Firefighting: Contrasting the nature of fires 

and operational challenges (for example, a house fire in a suburb vs. a fast-moving 

bushfire in rural grasslands). 

• Resource Allocation, Infrastructure, and Staffing: How fire services organize 

equipment, water supply, personnel, and funding in city areas versus country areas, 

including the role of infrastructure like hydrant networks or fire breaks. 

• Innovations in Tactics and Technologies: Exploring cutting-edge approaches such 

as AI-driven predictive mapping, satellite early detection, drones and aerial 

firefighting resources, and how these are being applied in both urban and rural 

contexts. 

• Role of Volunteers vs Career Firefighters: Examining Australia’s heavy reliance on 

volunteer rural firefighters alongside career crews, including training, coordination, 

and sustainability of this model in an era of more intense fire activity. 

• Impact of Climate Change and Urban Sprawl: Analyzing how longer fire seasons, 

extreme weather, and expanding development are straining traditional firefighting 

approaches and prompting strategic changes. 

• Case Studies: Detailed looks at major incidents – Australia’s Black Summer 

bushfires (2019–20), the Grenfell Tower fire in an urban high-rise (UK, 2017), and 

the Camp Fire that decimated the town of Paradise (USA, 2018) – to illustrate lessons 

learned in both urban and rural firefighting contexts. 

• Strategic Recommendations and Conclusion: Synthesizing the findings into 

actionable recommendations for improving fire preparedness and response in both 

settings, such as enhancing inter-agency cooperation, investing in technology and 

training, supporting volunteers, and strengthening planning/building regulations to 

reduce risk. 

Australia’s recent experiences have been sobering. The “unprecedented 2019–2020 bushfire 

season” saw an enormous scale of destruction – an estimated 24–25 million hectares 

burned, over 3,000 homes destroyed, and 33 direct fatalities (with hundreds more deaths 

indirectly from smoke inhalation). This “live stress test” of the nation’s emergency system 

prompted a national inquiry, which concluded that “there are lessons for us all” in how we 

must improve disaster management. 
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 Those lessons span both bushfire suppression and structure fire safety: they highlight, for 

instance, the need for better resource-sharing between jurisdictions, more robust 

communications, and stronger integration of planning for events that strain the capacity of 

any single agency.  

In urban settings, tragedies like the Grenfell Tower inferno (which claimed 72 lives in 

London) have likewise catalysed reforms in building safety standards and high-rise 

firefighting tactics. Around the world, communities are grappling with how to “live with 

fire” in a changing climate – whether that means a California subdivision at the forest’s edge 

or a Canberra suburb abutting the bush. This report takes a deep look at how firefighting 

tactics are advancing to meet these challenges in both urban and rural settings, and how 

strategies can be optimized for the unique demands of each while fostering a unified, 

adaptable approach to emergency response. 

 

Tactical Challenges in Urban vs Rural 

Firefighting 
Fighting a fire in a downtown city block is a very different operation from battling a blaze in 

the bush. Urban and rural firefighters face distinct tactical challenges stemming from the 

nature of the environment, the type of fire behaviour, the available water supply, access 

conditions, and life safety considerations. This section compares these challenges, 

highlighting why tactics must be adapted to the setting. 

 

Fire Environment and Behaviour:  
Urban fires typically involve structures – residential homes, apartments, commercial 

buildings, industrial facilities – often in close proximity. The fuel is building material and 

contents, and fires are usually compartmentalized (at least initially) within a structure. This 

means urban firefighters often perform interior attacks, navigating through smoke-filled 

rooms to locate and extinguish the fire, while also performing search-and-rescue for any 

occupants. In high-density city centres, there may be high-rise buildings, which introduce the 

challenge of vertical firefighting (climbing stairs with equipment, dealing with potentially 

compromised elevators, and reaching upper floors). The 2017 Grenfell Tower fire tragically 

demonstrated how a high-rise fire can overwhelm normal compartmentation when flammable 

exterior cladding allowed flames to spread up 24 floors externally.  

 

Fire crews in such scenarios must contend with intense heat in confined spaces and the 

possibility of structural collapse or toxic smoke, often under time pressure to rescue trapped 

residents. 

 

By contrast, rural fires are dominated by vegetation fuels – forests, grass, scrub, crops – and 

can spread over large areas in the open. Bushfires (wildfires) behave according to terrain, 

weather, and fuel conditions, sometimes advancing rapidly across many kilometres in a single 

afternoon. The fire front in a bushfire can be extensive, with radiant heat and flying embers 

causing spot fires ahead of the main front. Tactics here emphasize containment and control 

lines (using firebreaks, bulldozers, or backburning to limit spread) rather than direct interior 

attack.  

 

Firefighters often work on the perimeter of the fire, sometimes conducting defensive burns 

or wetting down assets like houses in the fire’s path. A major tactical challenge is the scale: a 

large rural fire might burn continuously for days or weeks, requiring rotation of many crews 
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and careful incident management. Extreme fire behaviour – such as crown fires racing 

through treetops or the eruption of pyrocumulonimbus firestorms – can pose deadly risks to 

crews caught in the wrong place. For example, during Australia’s Black Summer, dozens of 

these fire-generated thunderstorms formed, creating erratic winds and lightning that spawned 

new fires. Rural firefighters must maintain situational awareness of weather shifts (like 

sudden wind changes) that can cause a relatively manageable grassfire to become an 

uncontrollable inferno in minutes. 

 

Life Safety and Evacuation:  
In urban fires, the presence of people in buildings is a primary concern. Tactics center on 

rescuing anyone in danger and preventing fire spread to adjacent structures. Because urban 

populations are dense, even a single structure fire can affect many lives (consider an 

apartment block or a hospital). Firefighters in cities coordinate closely with police and other 

agencies to evacuate buildings or sometimes shelter people safely in place when appropriate. 

A contentious example is the “Stay Put” policy for high-rise buildings in the UK, which 

assumes a fire can be contained in the flat of origin. This policy disastrously failed at Grenfell 

Tower when the fire spread externally; many residents were initially told to remain, which 

proved fatal. Since then, firefighters have urged more nuanced evacuation tactics for high-

rises – if a building’s compartmentation is compromised, a full evacuation must be executed 

and supported by measures like automatic alarms and multiple escape routes. Urban 

firefighting tactics now account for scenarios where evacuation of hundreds of people might 

be necessary under hazardous conditions (smoke-filled stairwells, power loss, etc.), requiring 

robust incident command and communications on-site. 

 

In rural settings, the life safety challenge often involves entire communities in the path of a 

wildfire. Fire services work with local authorities on area-wide evacuations or the 

establishment of refuge zones when evacuation isn’t possible. One of the hardest decisions 

wildfire commanders face is when to pull firefighters back and focus on getting the public out 

of harm’s way.  

 

The 2018 Camp Fire in California demonstrated how quickly a wildfire can overrun a town: 

within hours, flames engulfed Paradise, and evacuation routes became clogged, contributing 

to 85 civilian deaths. Lessons from that tragedy underscore the need for pre-planned 

evacuation routes, traffic management, and early warning. Wildfire tactics now integrate 

with broader emergency management – for instance, proactively ordering evacuations based 

on fire spread modelling, using police to manage roadway flow, and identifying “last resort” 

refuges (like cleared sports fields or beaches) where people can shelter if they cannot escape 

in time.  

 

During Australia’s Black Summer, thousands of residents and holidaymakers in coastal towns 

(such as Mallacoota, Victoria) fled to the shore when fire cut off roads; a navy-led evacuation 

by sea had to be mounted to rescue those people once the fire passed (PHOTOS: Australia 

endures deadly, historic wildfires | PBS News). Firefighters in rural areas thus coordinate 

with disaster managers on when and how to evacuate communities, a decision-making 

process quite different from the building-scale evacuations in cities. 

 

Water Supply and Access:  

A fundamental tactical difference between urban and rural firefighting is water.  

Urban areas generally have reticulated water systems with fire hydrants spaced throughout 

cities and towns. In a city fire, crews typically connect their engines to the nearest hydrant, 
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providing essentially unlimited water flow to fight the fire. This means urban tactics can 

involve high-flow hose lines, master stream appliances, and sustained water application to 

quickly knock down flames. In rural areas, however, hydrants are sparse or non-existent. 

Water has to be brought in by tankers (water tenders) or obtained from natural sources (lakes, 

dams, pools) through drafting. “Water supply can be a major challenge for rural responders, 

as access to water might be limited to the water in the tank,” one fire service commentary 

notes. Rural firefighters often use tactics that conserve water – for example, creating 

firebreaks or using firefighting foams and gels to increase effectiveness – knowing that the 

nearest refill point might be far away. Shuttle operations (moving water with multiple 

tankers) or relay pumping over long distances may be needed for large incidents. In some 

Australian bushfire-prone communities, static water tanks are installed specifically for 

firefighting use, and local crews are skilled at quickly tapping these or setting up portable 

dams. 

 

 This constraint shapes tactics: dry firefighting techniques like bulldozing containment lines 

or backburning (intentionally burning fuels ahead of the fire) are more prevalent in bushfire 

operations, whereas an urban crew confronting a building fire will rarely need to consider 

withholding water – their focus is on applying fast, aggressive suppression given an ample 

water supply from city hydrants. 

 

Access to the fire scene also differs markedly. Urban firefighters usually have paved roads 

and close access to the structure (streets, driveways) – although they may face issues like 

traffic congestion or parked cars hindering fire truck positioning. High-rises and large 

complexes pose internal access issues (e.g. reaching upper floors or deep inside a shopping 

mall), but generally the location is well-defined and reachable. In rural terrain, access can be 

a major obstacle: fire fronts might be in remote bush accessible only by 4WD tracks or foot, 

and crews may have to hike with tools to combat spot fires.  

 

Wildfire vehicles are typically 4x4 tankers that can drive off-road into rugged terrain, but 

even they have limits with dense forests, steep hills or soft ground. Sometimes helicopters or 

bulldozers are the only way to reach certain flanks of a fire. This means rural tactics must 

account for delayed response times and more effort just to get personnel and equipment to 

where they are needed. As one U.S. firefighter adapting to Australian conditions observed, 

“Australian firefighters are used to getting up close and personal with fire, employing hand-

tools and bulldozers to build containment lines” in environments where large water hose 

lines aren’t always practical. Access issues also affect emergency medical support – if a 

firefighter is injured deep in the bush, evacuation to a hospital is slower, influencing how 

risks are managed on the fireground. 

 

Availability of Resources and Backup:  

Urban fire brigades in Australia’s cities operate in relatively resource-rich conditions. In a 

metropolitan area, multiple fire stations are within a few kilometers; a first-alarm assignment 

to a house fire might dispatch 3 or 4 engines and an aerial ladder platform within minutes, 

with more on the way if needed. Urban firefighters can generally count on rapid backup – if 

the first crew on scene finds a well-involved building, they know additional teams are en 

route to assist with search, ventilation, and fire attack. By contrast, in a rural village or 

farming district, the initial firefighting force might be a single volunteer brigade arriving with 

one or two tankers. “Some differences include longer response times, fewer resources at the 

fire scene, access, and terrain,” as noted in a comparison of urban vs rural structure fire 

operations. The first-arriving rural crew might have to work alone for a significant period, 
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making defensive decisions (such as protecting exposures or retreating) if they cannot safely 

attack the fire solo. This reality leads to different tactics: rural crews are trained to be more 

self-reliant and prioritize tasks given limited manpower – for instance, focusing on 

evacuating people and containing fire spread, rather than immediately mounting an interior 

offensive attack that they cannot sustain without backup. They may also call for 

reinforcements early, knowing it could take 20–30 minutes or more for help to arrive from 

the next town. In summary, urban firefighters operate under the assumption of a quick, 

intense attack with plentiful help and water, whereas rural firefighters often adopt a delay, 

contain, and wait for reinforcement approach when faced with large fires, emphasizing 

firefighter safety and strategic positioning until more resources can mass to overpower the 

blaze. 

 

Despite these differences, it’s important to note that modern incident management systems 

(like Australia’s adoption of the Incident Control System – ICS) provide a common doctrine 

that can scale up for both urban and rural major incidents. In fact, the incident command 

system is standardized across Australia for fires of all types, meaning urban and rural 

commanders share a common language of sectors, operations, planning, logistics, etc.. This 

becomes critical in the wildland-urban interface fires – scenarios where a bushfire threatens 

suburban fringes – requiring seamless cooperation between rural bushfire brigades and urban 

fire services.  

A grassfire on a city’s edge might suddenly involve both: rural crews fighting the fire in 

paddocks and urban crews defending houses at the suburb’s boundary. Such situations test 

the adaptability of tactics and underscore why advancing our strategies in both domains is 

vital. The next sections delve deeper into how resources and innovations are being deployed 

to meet these tactical challenges in Australia’s urban vs rural firefighting landscape. 

 

Resource Allocation, Infrastructure, and 

Staffing Comparisons 
Providing an effective firefighting response depends heavily on resources – the people, 

equipment, and infrastructure available. Urban and rural fire services in Australia have 

evolved different resource models tailored to their needs. This section compares how 

resources are allocated and managed in built-up areas vs. bushland and agricultural regions, 

including differences in infrastructure (like water and communications networks) and staffing 

(career firefighters vs volunteers). Understanding these differences is key for policymakers 

and fire chiefs when planning investments or requesting mutual aid, ensuring that each setting 

has the right tools to meet its specific risks. 

 

Fire Station Distribution and Coverage: 

 In urban areas, fire stations are densely distributed to achieve quick response times to 

emergencies. Major cities and towns have multiple stations strategically located so that a fire 

crew can arrive on scene within minutes (often a 5–8 minute target). For example, Melbourne 

and Sydney have dozens of metropolitan fire stations, each with full-time crews on shifts 

ready to roll 24/7. Urban fire brigades also tend to specialize – a city may have dedicated 

ladder truck companies for high-rise rescues, hazardous materials units, and heavy rescue 

squads, in addition to engine companies for fire attack. This concentration of resources 

reflects the concentration of risk: a large city might handle dozens of incidents per day, from 

fires to alarms to car accidents. By contrast, rural regions rely on a sparse grid of brigades 
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covering wide areas. Volunteer-based bushfire brigades are often located in small towns or 

villages; each brigade’s “patch” might span hundreds of square kilometers of farmland or 

forest. In some remote parts of Australia, the nearest organized fire response could be a small 

community volunteer brigade or a unit of a state’s rural fire service, and response times of 

20–30 minutes or more are common simply due to distance. This means rural communities 

must sometimes adopt a self-protection mindset (e.g. having individuals with firefighting 

pumps on farms) until official help arrives. Some rural fire services also operate on a surge 

capacity model – during quiet times, only a few volunteers might be on call, but when a 

major bushfire threatens, dozens or even hundreds can be mobilized from the wider district to 

converge on the incident. In practice, this can mean that on a severe fire danger day, rural 

regions station strike teams (convoys of tankers with crews) at strategic points, ready to 

respond if a fire ignites. Urban services, in comparison, maintain a more constant readiness 

with fixed deployment. 

 

Equipment and Apparatus: 

 The differences in terrain and fire type lead to differences in apparatus. Urban fire engines 

are usually built on commercial truck chassis but with city in mind – they are often larger 

trucks carrying significant hose, ladders, and pump capacity (2000+ litres per minute pumps), 

but still manoeuvrable on paved streets. They carry hose packs suited for hydrants and multi-

storey buildings (high-rise packs, standpipe connectors), ground ladders, forcible entry tools, 

and breathing apparatus for interior firefighting.  

 

Urban fleets also include aerial appliances like ladder trucks or platform trucks that can 

reach upper floors of buildings for rescue or to pour water from above. For instance, after the 

Grenfell fire, there was scrutiny in London that the fire service’s aerial appliances could only 

reach the 12th floor; now, many cities, including Australian capitals, ensure they have larger 

aerials for high-rise coverage. Urban appliances typically are not four-wheel-drive; instead, 

speed and water capacity are prioritized for quick knockdowns in the city environment. 

 

In contrast, rural firefighting vehicles are usually 4x4 tankers (often called “bushfire 

tankers” or “grass trucks” etc.) with high clearance and off-road capability. They are 

designed to drive over rough tracks, muddy fields, or through scrub to get as close as possible 

to the fire front. These tankers carry water on board (anywhere from 500 Liters in small units 

to 3,000+ litres in bigger appliances), because they cannot rely on external hydrants. They 

often feature rear sprayers and pump-and-roll capability, allowing firefighters to dispense 

water or foam while the vehicle is moving (useful for grassfires).  

 

Many rural brigades also have smaller slip-on units – essentially a water tank and pump 

mounted on a ute (pickup truck) – for rapid response or accessing tight spots. Bulldozers and 

tractors are another resource in rural areas, frequently used to cut firebreaks. During 

campaign bushfires, incident management will assemble bulldozer teams (often borrowed 

from local forestry or contractors) to clear vegetation and create control lines. These heavy 

machines are as critical a resource as fire engines in stopping the spread of large fires. 

Another difference is water tenders: rural services operate tanker trucks whose sole job is to 

ferry large volumes of water to the fire ground to refill the frontline units. In urban settings, 

such tenders are rarely needed due to hydrants, except in fringe areas or industrial zones 

without hydrant coverage. 
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Water Infrastructure:  

We discussed hydrants vs no hydrants from a tactical perspective; from a resource planning 

perspective, maintaining water infrastructure is an urban responsibility, whereas rural 

services invest in portable solutions. City councils and water utilities ensure that an extensive 

hydrant network is in place and tested; maps of hydrant locations are a vital part of urban pre-

planning. In rural shires, the fire agencies might instead invest in static water supplies: large 

tanks or reservoirs designated for firefighting, sometimes with a dry hydrant (a pipe) so 

tanker pumps can suction water easily.  

 

State rural fire services also may pre-arrange access to private water sources – for example, 

agreements with farmers that firefighters can use their dams or with swimming pool owners 

via emergency pool pumping rights. Another infrastructure element is fire trails in bushland. 

Agencies like national parks or state forests maintain tracks that serve as both access routes 

and control lines. Ensuring these trails are clear and navigable before fire season is a resource 

task unique to rural firefighting (urban crews typically do not need to maintain access paths 

in their cities – that falls to city public works). 

 

Communications and Technology Infrastructure:  

Historically, rural firefighters often struggled with communications due to sparse radio 

coverage in remote areas. In recent years, improvements have been made (e.g. using satellite 

communications or building additional radio towers) but gaps remain. The 2020 Bushfire 

Royal Commission recommended expediting a dedicated Public Safety Mobile Broadband 

network to give all emergency services robust, interoperable communications nationwide. 

This is a recognition that whether urban or rural, communications are a critical resource. 

Urban brigades usually have better connectivity – cell networks and radios have strong 

coverage in cities, and dispatch centers are well-integrated with digital mapping. Rural 

brigades might rely on RF (radiofrequency) communications that can be less reliable in 

mountainous terrain or very remote zones.  

 

To address this, innovative solutions are being trialed: for example, the NSW Rural Fire 

Service (NSWRFS) has started installing Starlink satellite internet systems in fire trucks 

to ensure crews can exchange data and access live information even when terrestrial networks 

fail. Such technology upgrades are part of resource advancement to bring rural 

communications up to par with urban. 

 

Staffing Models – Career vs Volunteer:  

One of the most striking differences in resource allocation is the staffing model. Urban 

firefighting in Australia is predominantly the domain of career firefighters. City fire 

services (like Fire and Rescue NSW, Melbourne’s Fire Rescue Victoria, Brisbane’s QFES in 

urban areas, etc.) employ full-time firefighters who undergo extensive training and work in 

shifts to provide round-the-clock coverage. These agencies have structured rank hierarchies, 

collective training standards, and remuneration. The resource planning here involves salaries, 

labor contracts, and ensuring enough personnel on duty.  

 

Rural firefighting relies heavily on volunteers – unpaid individuals who respond from their 

normal jobs or homes when an incident occurs. Nationally, there are over 190,000 volunteer 

fire brigade members (across bushfire services) as of recent years, although this number has 

been in decline. For example, NSW’s Rural Fire Service, the world’s largest volunteer fire 

service, had over 70,000 volunteers in 2020, although that number dipped to about 71,000 by 
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2022. These volunteer brigades are a tremendous resource – they bring local knowledge of 

terrain and often decades of bushfire experience.  

 

However, depending on volunteers raises unique challenges: availability (weekday daytime 

responses can be difficult if volunteers are working elsewhere), training consistency, and the 

sheer physical strain during long campaigns. During Black Summer, many Australian 

volunteers took weeks off work (often unpaid) to defend communities, with some individuals 

spending over a month on the fire lines. This led to public discussions about how to support 

volunteers financially and emotionally in such extraordinary fire seasons. Indeed, the Royal 

Commission recommended that “fire and emergency service volunteers should not suffer 

significant financial loss as a result of prolonged volunteering during natural disasters”, 

urging measures like employment protections and compensation mechanisms. 

 

From a resource allocation perspective, urban services budget for permanent crews, 

stations, and appliances, whereas rural services budget for equipment and training for 

volunteers, with relatively minimal personnel cost. This can create imbalances – e.g. a rural 

region might have plenty of fire trucks but at certain times not enough crews available to 

operate them. Some Australian states have hybrid models in high-risk areas on city fringes: 

integrated stations where a core of career staff bolster the volunteer response, or programs to 

hire seasonal firefighters during peak bushfire season to ensure daytime coverage.  

 

The state of Victoria moved to such a model post-Black Saturday, creating additional career 

firefighter positions to support volunteers in growth corridors around Melbourne. In any case, 

managing the volunteer workforce is a critical piece of rural firefighting resource strategy. 

Recruitment and retention have become concerns: ageing demographics in rural towns and 

successive intense fire seasons have led to a decline of about 10% in volunteer numbers over 

the past decade  (Australia's volunteer firefighting force declined 10% in past decade). 

Agencies are responding with initiatives to encourage younger volunteers, more flexible 

training (e.g. online courses), and improved brigade facilities and equipment to make 

volunteering a sustainable, rewarding endeavor. 

 

Financial Resources and Funding Allocation: 

 Urban fire services are generally state-funded (or territory-funded) agencies with substantial 

annual budgets, reflecting their role in protecting major economic centers and dense 

populations. Rural fire services, while also funded by state governments (often with 

contributions from local governments and levies), historically operated on leaner budgets and 

community fundraising. In recent years, however, the gap has narrowed as governments 

acknowledge that bushfire capabilities need serious investment. For instance, after the 

massive fires of 2019–20, additional funding was directed towards acquiring new tankers, 

upgraded protective equipment, and better technology for rural brigades. One notable shift in 

resource strategy is investment in aerial firefighting assets at a national and state level 

(discussed more in the next section).  

 

Australia now spends significant funds on leasing or owning water-bombing aircraft – these 

expensive resources are shared across urban and rural needs (e.g. a waterbomber might be 

used on a bushfire threatening farmland one week and on a grassfire threatening a suburb the 

next). The National Aerial Firefighting Centre (NAFC) coordinates these assets, ensuring 

that funding from federal and state levels provides a fleet that can be deployed where needed. 

The Royal Commission recommended creating a national aerial firefighting fleet to be 
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dispatched based on greatest need, highlighting that relying on ad-hoc overseas leases (as was 

done with Canadian or U.S. aircraft in Black Summer) is a vulnerability. 

 

 This is an example of resource centralization that benefits both urban and rural firefighting: a 

large air tanker can drop retardant to protect a town (urban interface) or to slow a remote fire 

(wildland) with equal efficacy. 

Interoperability of Resources: 

 A key aspect of modern firefighting is that resources should be interoperable – urban and 

rural services should be able to work together and share resources when an incident demands 

it. In Australia, significant progress has been made on this front. Fire agencies conduct joint 

training and have communication plans for major incidents. For example, during severe fire 

conditions, it’s not unusual for metropolitan fire engines (designed for structure firefighting) 

to be deployed in a support role at large bushfire, protecting assets or relieving volunteer 

crews. Conversely, rural brigades may be called into semi-urban areas for grassfires or to 

assist at the edges of towns. To facilitate this, some equipment has been standardized (hose 

couplings, radio frequencies, incident command procedures). There are still challenges – 

differences in hose threads or radio channels have posed issues in the past – but recent 

inquiries have consistently emphasized improving this compatibility.  

 

One example: the push for interoperable communication systems so that a fire incident 

commander – whether from a rural service or urban fire brigade – can communicate 

seamlessly with any unit that turns up to help. Another example is resource tagging and a 

national register; during Black Summer, thousands of personnel from various agencies 

(including international firefighters) were deployed, and keeping track of who and what 

equipment was where became complex. A recommendation was to establish a national 

resource sharing arrangement with a registry that improves situational awareness of resource 

availability. This means, practically, that if a huge bushfire is raging in one state, an urban 

fire service from another state can send strike teams to assist, and everyone will know their 

qualifications and capabilities in advance. 

 

In summary, urban firefighting resources are characterized by dense coverage, specialized 

equipment for structures, plentiful water, and professional staffing, whereas rural firefighting 

resources emphasize mobility, self-sufficiency (on-water and off-road), broad coverage with 

volunteer manpower, and creative use of tools like bulldozers and aircraft to combat fires 

over large areas. Both systems have strengths and limitations. Importantly, the lines are 

blurring: urban fringes are extending into bushfire zones, and climate-driven extreme fires 

can intrude into cities (as seen when Canberra’s suburbs burned in 2003, or when dense 

smoke turned Sydney’s daytime sky orange in 2019).  

 

Therefore, the strategic allocation of resources must be flexible, and investments must 

ensure that the overall fire and emergency service can act as one cohesive network. This is 

why technology and innovative strategies – the focus of the next section – are being 

leveraged to amplify the effectiveness of resources in both urban and rural contexts, bridging 

gaps and enhancing capabilities across the board. 

 

Innovations in Tactics and Technologies 
Modern challenges demand modern solutions. In the face of increasing fire complexity, 

Australian fire services (and their international counterparts) have been actively developing 
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and adopting innovative tactics and technologies to enhance firefighting in both urban and 

rural environments. These innovations range from advanced data analytics and artificial 

intelligence (AI) for predicting fire behavior, to new firefighting equipment like drones and 

“smart” water delivery systems, to improved personal protective gear and training 

simulations. This section explores some of the key advancements – with examples of how 

they are applied differently (or similarly) in urban vs rural scenarios. 

Predictive Mapping and AI Decision Support: One of the most promising areas of 

innovation is the use of computer modeling and artificial intelligence to predict fire spread 

and assist with tactical decisions. In bushfire management, Australia has pioneered tools like 

Phoenix RapidFire and the CSIRO’s Spark simulation toolkit, which model how a fire will 

spread based on inputs of fuel, topography, and weather (Spark: Predicting bushfire spread - 

CSIRO) (Spark: Predicting bushfire spread - CSIRO).  

 

These models allow incident controllers to forecast where a wildfire might be in a few hours 

or days, enabling better planning of evacuations or placement of resources. Building on such 

modeling, the NSW Rural Fire Service launched an AI-powered analysis system called 

“Athena” in 2023. Athena automatically ingests live weather data, satellite fire detections, 

fuel load information, and known fire behavior patterns to provide “immediate insights to fire 

controllers”. For example, it can quickly calculate how many structures are at risk from a 

given fire over the next several hours, something that used to be done manually by analysts 

poring over maps. This enables faster tactical decisions such as where to concentrate 

firefighting efforts or which communities to warn. RFS Commissioner Rob Rogers noted that 

Athena can monitor over 120 fires at once and continually reprioritize which ones pose the 

greatest threat, effectively triaging multiple incidents with the help of AI.  

 

Importantly, this system doesn’t replace human expertise – it provides recommendations that 

fire analysts and commanders validate, combining the speed of AI with the judgment of 

experienced officers. The advent of such predictive mapping is a game-changer especially 

for rural and large-scale fires, where the dynamics are complex and the stakes of getting 

ahead of the fire are high. 

 

In urban firefighting, AI and predictive tools are also emerging, though in different ways. For 

instance, researchers are working on AI algorithms to optimize dispatching of resources in a 

city (predicting where the next call might come, positioning crews optimally). Some cities are 

integrating building sensors and AI to detect fires earlier – e.g. smart smoke alarms that 

directly alert fire brigades or computer vision systems that analyze CCTV feeds for signs of 

fire. While not as publicized as bushfire AI, these technologies can reduce response times and 

provide richer data en route to an incident.  

 

There is also interest in computer modeling for fire spread inside structures (for example, 

using CFD – computational fluid dynamics – to predict how a fire in a warehouse will grow). 

However, real-time use of such models on the fireground is not yet as prevalent as wildfire 

modeling, given the shorter timescales of structural fires (minutes rather than hours). One 

notable cross-over is urban conflagration modeling: after incidents like the 2017 fires in 

California’s wine country that burned suburbs, and historical events like the 1923 Tokyo 

firestorm, urban planners are looking at models that show how a fire could sweep through 

many structures in a city under extreme conditions (wind-driven embers in a drought-affected 

town, for example). AI can assist in identifying which clusters of buildings are most at risk 

and suggest how to deploy resources to break the fire’s momentum. 

 



 15 

Drones and Robotics:  

The use of unmanned aerial vehicles (UAVs) – commonly known as drones – has expanded 

rapidly in firefighting. Drones provide an “eye in the sky” at relatively low cost and with 

great flexibility. In rural firefighting, drones equipped with infrared cameras can fly over 

bushfires to detect hotspots through smoke, map fire perimeters, and even scout ahead in 

areas too dangerous for people. During the 2019–20 Black Summer fires, drones were 

deployed to gather intelligence in real-time, helping incident controllers see the big picture of 

fires spanning tens of kilometers. Australia is now trialing “scout drones” on the fireground 

integrated with AI for early detection and monitoring. One innovative concept being tested 

in the ACT involves firefighting drones called “water gliders.”  

 

These are essentially disposable glider UAVs that can carry about half a ton of water or 

retardant; they are dropped from a large aircraft (like a C-130 Hercules) high above, then 

glide to the target coordinates and release their payload on the fire. Dr. Rosalyn Prinsley’s 

team at Australian National University is behind this trial, and the idea is to hit new ignitions 

extremely quickly in remote areas – if a satellite or tower spots a fire, a larger plane could 

deploy a swarm of these water gliders guided by GPS to douse the fire within minutes. This 

kind of technology augments traditional water bombing aircraft by reaching small fires 

faster and without risking pilots in hazardous smoke conditions (since the gliders are pilotless 

and the launch plane can fly above the smoke layer). While still experimental, it underscores 

the creative solutions being explored. 

 

In urban settings, drones are also proving useful. Fire departments deploy small quadcopter 

drones at large structure fires or hazardous material incidents to get aerial views of roofs, 

evaluate structural integrity from above, or search for victims on rooftops. A drone can hover 

outside a high-rise building and give commanders visuals of multiple floors at once – 

something that would require extensive manpower or risky helicopter flights otherwise. 

Additionally, specialized drones can aid in search and rescue (e.g. equipped with thermal 

imaging to find people in smoke or in collapsed buildings). One challenge in urban use is 

airspace – drones must be carefully managed around other aircraft and within city regulations 

– but protocols are being developed. Some fire services are now training firefighters as 

certified drone pilots as part of normal crew rotations. 

 

Beyond aerial drones, ground robotics are beginning to make inroads. There are firefighting 

robots (essentially remote-controlled fire hoses on tank-like treads) that can enter 

environments too dangerous for humans, such as a petrochemical fire or a building at risk of 

collapse. These have been used in a limited capacity in Europe and the US. In Australia, 

research collaborations (like with the University of Western Sydney mentioned by NSWRFS) 

are exploring tethered drones (for communication range extension) and perhaps robotically 

operated monitors (water cannons) on fire trucks.  

 

The RFS commissioner mentioned a tethered drone that can launch from a fire truck to 

serve as a communications relay and observation platform, continuously powered via its 

tether. This could be extremely valuable in both rural and urban scenarios – for instance, 

hovering above a wildfire to provide persistent aerial surveillance, or above a large building 

to act as a temporary cell tower if networks are down. On the communications front, these 

innovations tie back to resource challenges, ensuring firefighters stay connected even in 

telecommunications blackouts. 
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Aerial Firefighting Enhancements:  

Aerial firefighting (water bombing by aircraft) has been a staple of bushfire response in 

Australia for decades, but recent advancements are notable. The use of Large Air Tankers 

(LATs) – like modified Boeing 737s or C-130s that can drop over 15,000 liters of retardant 

in one pass – has increased. NSW, for example, purchased its own 737 water bomber (“Marie 

Bashir”) to have a sovereign large tanker capability year-round. These big planes, along with 

leased DC-10 “Very Large Air Tankers” and fleets of smaller fixed-wing bombers and 

helicopters, are coordinated to support ground crews. While primarily used in bushfires, they 

have also been used in peri-urban grassfires and even large industrial fires. One innovation is 

night-time aerial firefighting – traditionally, water bombing was limited to daylight for 

safety, but trials in Australia and the U.S. are showing that with advanced night-vision 

technology, aircraft can operate after dark when fires often lay down (become less intense). 

This effectively doubles the available suppression time. Another innovation is precision 

delivery: helicopters with “fire attack” guidance systems can make very accurate drops, and 

drones (as mentioned) might eventually guide autonomous gliders or even carry incendiary 

devices for controlled burns (in fact, drone-based ignition systems for backburning are 

already in use in North America and being considered in Australia, enabling safer lighting of 

prescribed burns or defensive backfires). 

 

Smart Infrastructure and Early Detection: 

 In urban contexts, one emerging strategy is to use the Internet of Things (IoT) for fire safety. 

This includes networks of sensors on power lines or in forests to detect fires or electrical 

faults that might ignite fires. Following catastrophic fires sparked by powerlines (such as 

some of Black Saturday’s fires, or California’s Camp Fire caused by a failed line), utility 

companies are investing in smart grid tech to reduce ignition risk and provide early alerts. 

High-definition fire detection cameras with AI are being installed on fire lookout towers or 

mountaintops in some regions – these cameras scan the landscape 24/7 and AI algorithms 

distinguish smoke plumes from clouds or fog, allowing dispatchers to catch fires minutes 

after ignition even before 000 calls come in.  

 

In Australia, trials of AI-enabled cameras on fire towers are underway, aiming to 

supplement human spotters. For the general public, smartphone apps and text warning 

systems have improved (e.g. the Fires Near Me app by NSWRFS, and the proposed national 

all-hazard emergency warning app recommended by the Royal Commission ). These 

technological tools, while not tactics per se, greatly enhance the speed at which a fire can be 

attacked – which is tactically crucial, as catching a fire when it's small is far easier than when 

it's large. 

 

Data Integration and Situational Awareness: 

 Firefighters today have access to far more data on the fireground than their predecessors. In 

the field, ruggedized tablets and GIS (Geographic Information System) devices allow 

incident managers to view maps of fire spread, troop locations, and risk assets in real time. 

Australia’s fire agencies use systems like Common Operating Picture (COP) software that 

integrates feeds from multiple sources: weather, aircraft trackers, unit status, etc. This is an 

innovation in incident management tactics – decisions can be made based on live dashboards 

rather than paper maps and radio reports alone. One outcome is more dynamic tactics: for 

example, if a sudden wind change is observed in weather data, commands can be quickly 

relayed to crews to reposition even before they feel the change on the ground. 
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In urban firefighting, thermal imaging cameras (TICs) are now standard issue for interior 

attack teams, allowing firefighters to “see” heat signatures through smoke, find victims, and 

locate hidden fire in voids. This technology has continually improved in size and clarity, 

making it an invaluable tactical tool for structure fires. Likewise, personal alert safety 

systems (PASS) and firefighter tracking systems are being trialed so that incident 

commanders outside a building can track where each firefighter is inside (using Bluetooth 

beacons or inertial navigation when GPS fails indoors). Knowing that, for example, Team 

Alpha is in the northwest corner of the 3rd floor and the fire is intensifying there, a 

commander can make timely decisions to evacuate crews – this kind of information-driven 

tactic can save lives in flashover or collapse situations. 

 

 

Firefighter Protective Equipment: 

 On the human front, innovations in protective clothing and gear increase what firefighters 

can do safely. Urban firefighters now have lighter, more breathable turnout gear that still 

protects against high heat, reducing fatigue. Helmets with integrated communication 

headsets, and breathing apparatus with longer-duration cylinders or integrated thermal 

cameras, are being introduced. In rural firefighting, lighter fire-resistant fabrics for uniforms 

and improved respiratory protection (for the thick bushfire smoke, which contains fine 

particles) have been areas of focus. There’s also a growing emphasis on firefighter health 

monitoring – wearable devices that can monitor heart rate, core temperature, etc., to warn of 

heat stress. Especially in Australia’s hot climate, heat exhaustion is a real tactical limitation, 

so technology that alerts a crew leader that a firefighter needs a break can keep the team 

effective throughout a long operation. 

 

Community and Hazard Mitigation Strategies:  

Some modern strategies extend beyond the moment of firefighting into preparation and 

mitigation, which loop back into how effectively fires can be fought. For example, predictive 

risk modeling using AI is helping identify which communities or areas are most at risk of 

severe fires in the coming season, allowing hazard reduction burns or resource pre-

deployment. The Royal Commission noted that some states are working on tools to forecast 

firefighting resource requirements up to 2050 under climate change scenarios – essentially 

using big data to guide long-term tactical resource planning.  

 

Additionally, there is renewed interest in Indigenous fire management practices (often 

called “cultural burning”) as a form of mitigation. These are not high-tech in the Silicon 

Valley sense, but represent a sophisticated knowledge system developed over millennia, now 

being integrated with modern firefighting. Agencies are increasingly collaborating with 

Aboriginal land managers to apply cool, controlled burns in mosaic patterns, which can 

reduce fuel loads and lessen the intensity of later bushfires. Marrying traditional knowledge 

with modern science is a form of innovation that broadens the tactical toolbox available to 

fire services. 

 

International Cooperation and Learning: 

 Lastly, it’s worth noting an innovation in approach: the globalization of firefighting 

knowledge. Australian firefighters and incident managers regularly exchange with 

counterparts in North America and Europe. In recent years, formal agreements have enabled 

hundreds of firefighters to be exchanged during peak seasons (Australians to California or 

Canada during their summer, and vice versa during Australia’s summer). This cross-
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pollination spreads new tactics quickly across the world – for example, techniques in 

managing huge wildfire complexes or urban evacuation strategies can be shared and adapted.  

 

The standardization of ICS mentioned earlier is itself an innovation that allows diverse 

teams to work together efficiently. In practical terms, an Australian fire officer can slot into a 

command team in California and manage a sector of a fire because the structure and 

terminology are common. This interchange of experience means innovations tested in one 

place (like firefighting foam formulations, or new hose nozzle designs) can be evaluated and 

adopted elsewhere more rapidly than in the past. 

 

In sum, the landscape of firefighting tactics is being transformed by technology and new 

ideas. Australian fire services, facing intense pressure from recent fire disasters, have been 

proactive in trialing and implementing these advancements – drones and AI for early fire 

detection, satellite constellations like FireSat to catch ignitions at 5x5 meter scale 

globally (A breakthrough in bushfire detection: How a new constellation of satellites 

can detect smaller bushfires earlier), predictive software like Athena, novel aerial delivery 

systems, and improved communication networks are all examples of this forward leap. 

 

 The integration of these tools is enabling both urban and rural firefighters to respond faster, 

safer, and more effectively. One disaster expert put it succinctly: “It is a multi-layered 

approach designed to hit fires early and stop them exploding into deadly mega-blazes”, but 

“we need to be able to detect them as soon as they ignite and put them out straight away” for 

these technologies to truly pay off. That philosophy – quick detection, fast and strong attack 

with advanced tools – underpins many of the modern tactics now in use. The following case 

studies will illustrate how some of these innovations (and traditional methods) come into play 

during real incidents, and what we can learn from them. 

 

The Role of Volunteer vs Career Firefighters 
One cannot discuss Australian firefighting without highlighting the crucial interplay between 

volunteer and career firefighters. The country’s fire defense is a tapestry woven from 

community-based volunteer brigades and professional, full-time fire departments. This model 

is somewhat unique on the world stage – few other nations rely as heavily on volunteers for 

frontline firefighting, especially in wildland fire scenarios. In this section, we examine the 

roles, strengths, and challenges of volunteer versus career firefighters, and how they 

collaborate in both rural and urban contexts. Understanding this human element is vital for 

appreciating how tactics are implemented on the ground, since even the best equipment or 

strategies ultimately depend on the people executing them. 

 

Australia’s Volunteer Traditions: 

 Australia has roughly 5 to 6 times as many volunteer firefighters as career firefighters. As of 

2022, there were about 193,000 volunteer fire brigade members nationally, according to a 

Productivity Commission report – albeit this was a slight decrease (around 3.7%) from the 

year before. These volunteers primarily serve in the bushfire services of each state: for 

example, the NSW Rural Fire Service (RFS), the Country Fire Authority (CFA) in Victoria, 

the Rural Fire Brigades of Queensland (part of QFES), etc. Historically, these volunteer 

brigades formed in farming communities where neighbors would band together to fight grass 

or bush fires with whatever resources they had (water tanks, beaters, etc.). Over time, they 
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became formally organized, trained, and equipped by state governments, but they retained 

their volunteer ethos. 

 

Volunteers bring invaluable local knowledge and surge capacity. 

 A volunteer in a rural village likely knows every back road, creek, and property owner in the 

area – intelligence that is priceless during a fire. They also provide sheer numbers when 

needed: during Black Summer, “more than seventy thousand” people volunteered in NSW 

alone to fight fires – the NSW RFS is often cited as the largest volunteer fire service in the 

world. Such scale would be financially impossible with only career staff. As one Canadian 

firefighter commented upon seeing the size of the RFS: “It’s mind-boggling, on a scope we 

can’t comprehend”. Volunteers also often have deep experience; many have fought fires for 

decades and have a practical bush sense that complements formal training. 

 

However, volunteer forces face challenges. Availability is a key issue – not every volunteer 

is available at any given time. Employers might not always release volunteers from work, 

family commitments can interfere, and fatigue becomes significant during long campaigns. 

Indeed, during the 2019–20 crisis, many volunteers were “exhausted, or ‘flogged’” by the 

endless weeks of firefighting. Unlike career firefighters who work in shifts and then go home, 

volunteers often battled fires on top of their regular jobs, with little rest in between.  

 

The government and public recognized this strain, prompting measures such as compensation 

payments for self-employed volunteers and additional legal protections so volunteers 

wouldn’t be penalized at their workplaces for taking time off to fight fires. The Royal 

Commission recommended enhancing these employment protections and not letting 

volunteers suffer financial loss for their service. 

 

Another challenge is training and skills maintenance. 

Career firefighters train frequently as part of their job; volunteers must train on nights or 

weekends, which can be hard to sustain. Australian fire agencies have been investing in 

volunteer training programs to ensure standards – for example, many rural services now 

require baseline qualifications (like Bushfire Fighter Task Force training) before a volunteer 

can take on hazardous roles. There are also opportunities for volunteers to obtain higher 

qualifications (like Crew Leader, Strike Team Leader, etc.), which they often pursue 

diligently. But ensuring consistency across a huge volunteer base is an ongoing effort. 

Modern communication tools (online training modules, brigade Facebook groups to 

disseminate info, etc.) are being used to engage volunteers and keep them informed about the 

latest tactics or weather warnings. 

 

Role Differentiation: 

 Generally, career firefighters in Australia are found in urban fire brigades or in some 

specialist roles (like aviation firefighting or in national parks agencies). They handle structure 

fires, vehicle accidents, rescues, and hazmat in cities and large towns. Volunteer firefighters 

predominantly handle bushfires, grassfires, and support roles in rural areas. However, the 

lines blur in the interface zones. For example, on the outskirts of Melbourne or Sydney, a 

structure fire might be attended by both CFA (volunteer) and Metropolitan Fire Brigade 

(career, now FRV in Vic) if it’s in an area where jurisdictions meet. 

 

 Or in a big disaster, career crews might assist in bushfire fighting and volunteers might assist 

in protecting towns. This necessitates integration. In Victoria, after a long history of parallel 
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systems (CFA volunteer and MFB career covering different geographies), a recent reform 

created Fire Rescue Victoria (FRV) which combined career firefighters from both into one 

service, while CFA remains volunteer-based. They now operate a “co-location” model at 

many peri-urban fire stations, where FRV career crews respond to structure fires and CFA 

volunteers co-respond or focus on bushfire response, depending on the incident type.  

 

This is one way to blend the strengths of each: career firefighters bring immediate turnout 

and high-frequency experience in structure fire tactics; volunteers bring additional personnel 

and bushfire expertise, ensuring that no incident lacks manpower or local knowledge. 

 

Volunteer Performance in Major Incidents: 

 The Black Summer fires truly showcased the capability and commitment of volunteer 

firefighters. Volunteers were involved in every facet: forming initial attack crews on new 

ignitions, conducting planned burns ahead of the fire, defending homes side-by-side with 

residents, and manning Incident Management Teams in roles like divisional commanders and 

sector leaders. Many volunteer captains have leadership training and effectively manage large 

multi-agency crews. However, the extreme scale of those fires also showed limits – there 

were instances where fire behavior was so ferocious that even well-equipped brigades had to 

retreat (for example, the day-of-night firestorms on New Year’s Eve 2019 in Mallacoota 

overwhelmed local brigades, requiring evacuations).  

 

This is not a failure of volunteers but a reality of the hazard: even career crews or military 

assets could not have stopped such fires in those moments. What volunteers did accomplish 

was enormous – saving countless homes and lives through their efforts. It is often noted that 

nine of the ten firefighters who died in Black Summer were volunteers (one was an ACT 

Parks Service firefighter, and three American aerial firefighters) (Recovery Collection: 

Australia: Black Summer Bushfires 2019-2020), a solemn reminder of the risks borne by 

these individuals. The outpouring of public gratitude, from standing ovations at airports for 

incoming foreign firefighters to widespread community support, underscored how valued the 

volunteers are. 

 

Internationally, similar volunteer reliance exists in some countries (for instance, the United 

States has many volunteer fire departments for structural fire protection in small 

communities, and volunteer wildland fire crews exist but typically in a more limited 

capacity). One crucial aspect is ensuring volunteers are integrated with overall emergency 

management. In Australia, one recommendation from the Royal Commission was to formally 

involve volunteer representatives in national coordination forums, recognizing that volunteers 

are the majority of the workforce and their perspective is needed at high-level planning. 

 

 Also, better systems to share volunteer resources between regions were suggested – for 

example, if one state has an overly wet season (low fire risk), its volunteers could be 

deployed interstate to assist another state (this happened on an ad-hoc basis during Black 

Summer, but more structured reciprocity can improve speed and effectiveness). 

Volunteer Firefighters in Rural Communities: Beyond the operational role, volunteers 

play a big part in community resilience.  

 

The local fire brigade is often a social and civic hub. During disasters, they double as 

community leaders, providing information and reassurance. Many volunteer brigades engage 

in fire safety education, helping residents prepare their properties (through programs like 

“Community Fireguard” or “Firewise” groups). This peer-to-peer approach often resonates 
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more than directives from a distant agency. Thus, volunteers contribute to both mitigation 

and response, creating a more fire-aware population. This is something career services also 

do (with dedicated community education officers), but in tight-knit rural areas, a volunteer in 

uniform speaking at the town hall can have great credibility because everyone knows that 

person and what they give to the community. 

 

Career Firefighters’ Role and Perspective:  

Career firefighters in urban areas are highly skilled professionals who undergo continuous 

training in diverse emergency scenarios. They bring specialization – for example, techniques 

for indoor search under zero visibility, use of thermal imagers, complicated extrications from 

vehicle accidents, handling dangerous goods incidents, etc. In Australia’s largest cities, career 

fire services also handle a massive volume of everyday incidents (alarms, small fires, medical 

assists in some jurisdictions, etc.), honing their operational readiness. When large-scale 

emergencies occur (like a big industrial fire, a high-rise fire, or assisting in bushfires), their 

expertise and discipline are critical. Career crews are accustomed to working under a formal 

incident command with set roles, which can scale up nicely for bigger operations. 

 

One area where career staff have been increasingly utilized is in Incident Management 

Teams (IMTs). Managing a huge wildfire or flood requires planners, logistics managers, 

operations chiefs, etc. Career firefighters often have the advantage of being able to deploy for 

IMT roles without having to simultaneously manage an outside job. During Black Summer, 

many experienced officers from urban fire services filled key IMT positions to relieve 

volunteer officers. The Royal Commission called for national training for incident 

management roles to broaden the pool of qualified personnel and recommended this include 

volunteers and career staff alike. The idea is to avoid burnout and ensure enough depth in 

command ranks for protracted disasters. 

 

Mental Health and Support: 

 Both volunteer and career firefighters witness traumatic events and endure extreme stress, 

but support systems have differed. Career firefighters typically have access to structured 

mental health programs through their employment (counseling, peer support teams, etc.). 

Volunteer organizations are catching up, increasingly offering similar services and debriefs. 

The mental toll of events like Black Summer – seeing widespread destruction, losing 

colleagues (several volunteer firefighters perished, leaving behind young families) – 

prompted an outpouring of concern for firefighter welfare. Ensuring psychological support 

and break rotations is now recognized as an essential part of managing human resources 

during disasters. Observations from inquiries emphasize that volunteers should have access to 

mental health resources just as robust as those available to career staff. 

 

Future of Volunteering: 

 A critical question is sustainability. With climate change increasing fire frequency and 

intensity, can we rely on an essentially part-time, unpaid workforce to shoulder that load? 

Some argue a more extensive paid wildland firefighting corps is needed, while others 

maintain that with proper support, the volunteer model can continue effectively. The answer 

may involve a hybrid: investing in more seasonal or retained firefighters (people paid 

during peak seasons or for specific shifts, who might be volunteers the rest of the time) to 

strengthen daytime response, and providing greater incentives for volunteerism. 
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 The Productivity Commission and other bodies have noted the 10% decline in volunteer 

numbers over a decade (Australia's volunteer firefighting force declined 10% in past decade), 

pointing to factors like urban migration (young people leaving country towns), the 

“snowball” of tasks volunteers handle (administration and fundraising burdens can deter new 

recruits), and competing demands on time in modern society. On the other hand, major events 

often spur a surge of new volunteers – as mentioned, after Black Summer there was an influx 

of people wanting to join, though retention of those who join only in reaction to a disaster can 

be tricky if the next few years are quiet. 

 

One innovation on the volunteer front is engaging city-based volunteers to help in big fires. 

In early 2020, programs were floated to allow city dwellers (maybe those with firefighting 

interest or skills, but not actively in a brigade) to be quickly trained and deployed in support 

roles to assist exhausted rural crews (Could city dwellers be the answer to declining 

emergency service...). This could include tasks like logistics, base camp management, or low-

risk patrol after the fire front passes, freeing experienced rural crews for the frontline. 

Another idea is employer-partnered volunteering, where companies commit to releasing 

certain trained employees for say two weeks each summer as part of a corporate social 

responsibility program to bolster firefighting ranks. 

 

 These ideas echo how military reserves function and indicate creative thinking to expand the 

volunteer concept beyond the traditional rural brigade model. 

 

In urban fire services, while volunteerism is less, some areas (especially smaller towns or 

suburbs on edges) have retained firefighters – they are paid per call or part-time but not full 

career staff. This model, common in the UK and parts of Australia, can complement full-

timers and provide coverage in areas that can’t justify full crews 24/7 but need more than just 

volunteers due to call volume. Retained firefighters essentially blend aspects of volunteer and 

career, and might be worth expanding in growth corridors. 

 

Collaboration and Culture: 

 A successful emergency response often comes down to teamwork. Culturally, there have 

been historical frictions in some places between volunteer and career organizations (different 

union affiliations, governance disputes, etc.), but when it comes to fighting fires on the 

ground, there is a shared mission. On a major fireground, one can find volunteer Rural Fire 

Service crews working alongside Fire & Rescue NSW crews, National Parks crews, and 

occasionally military units – all coordinating through the incident management system. 

Respect and understanding of each other’s expertise are growing. Career firefighters 

acknowledge the bushcraft and dedication of volunteers; volunteers recognize the technical 

skill and support that career crews bring. Joint training exercises and mixed crew 

deployments (such as sending a task force with both volunteer tankers and a couple of career-

run engines to a fire) have helped break down barriers and build trust. 

 

To sum up, volunteers remain the backbone of rural firefighting in Australia, providing 

community-based defense against bushfires, while career firefighters form the backbone of 

urban firefighting, handling structure fires and daily emergencies in populated areas. Both 

are indispensable. The modern strategy is to integrate the two as complementary forces. One 

striking example was the “surge capacity” provided by volunteers to backfill urban areas: 

during Black Summer, while many local volunteers were fighting fires, extra firefighters 

(including volunteers from other regions and New Zealand firefighters) were brought in to 

stand by in fire stations to cover routine calls.  
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Conversely, when a rare but severe urban disaster strikes (like a large city conflagration or a 

flood affecting a town), career crews from metropolitan areas can deploy to assist volunteer 

units. This interoperability ensures that the distinction between volunteer and career, while 

important in terms of administration and culture, does not become a barrier in practice. The 

ultimate goal shared by both is protecting lives, property, and the environment. 

Looking ahead, continued support for the volunteer system (through legislation, funding for 

equipment and training, and public appreciation) will be crucial, as will smart use of career 

resources to bolster and relieve volunteers when needed. Both streams of firefighters will 

benefit from the advancements in tactics and technologies discussed earlier – whether it’s a 

volunteer using a new mapping app on their phone to navigate a fireground, or a career 

station receiving AI-driven alerts about bushfires that might impact their suburb. The human 

factor – brave individuals of both types – is at the heart of firefighting success, and strategies 

must nurture this workforce. 

 

Impact of Climate Change and Urban Sprawl 
Climate change and urban development patterns are two macro-forces that are fundamentally 

altering the context in which firefighting operates in Australia (and globally). They serve as 

“threat multipliers,” exacerbating hazards and complicating response efforts in both urban 

and rural settings. This section explores how a warming climate and expanding urban 

footprint have increased fire risk and changed the demands on fire services, effectively 

merging some challenges of bush and city and calling for adaptive strategies. 

 

Climate Change – Hotter, Drier, Longer Fire Seasons:  

Australia’s climate has warmed by approximately 1.4°C since 1910, with most of that 

warming occurring in the past few decades. This has been accompanied by more frequent 

extreme heat events and prolonged droughts. For fire behavior, the implications are profound: 

drier fuels, higher temperatures, and lower humidity mean fires ignite more easily and 

spread more quickly. Scientific analyses show a clear increase in the occurrence of high fire-

danger weather.  

 

In southeastern Australia, the annual cumulative Forest Fire Danger Index (FFDI) – a 

measure combining temperature, humidity, wind, and dryness of fuel – has been trending 

upward, and the number of extreme fire danger days has risen significantly since the late 

1990s (Increased extreme fire weather occurrence in southeast Australia...). One global study 

noted that between 1979 and 2019, Australia’s fire season length increased by about 30 days 

(as mentioned earlier) and that extreme fire weather days jumped by 56%. The 2019–20 

Black Summer exemplified these trends, with Australia experiencing its hottest and driest 

year on record in 2019, creating tinderbox conditions. 

 

Bushfire seasons are longer and more intense, straining resources. 

Traditionally, Australian states could rely on a relatively well-defined fire season (for 

instance, spring-summer in the south, winter-spring in the north) and share crews and aircraft 

in the off-season. Now, fire seasons are overlapping – the “shoulders” of seasons have 

widened so much that the Northern Hemisphere and Southern Hemisphere fire seasons can 

coincide. During Australia’s Black Summer (Nov 2019 – Feb 2020), severe fires were still 

burning in North America as late as September 2019, limiting the availability of foreign 

tanker aircraft that usually migrate south. Likewise, Australian crews that sometimes assist in 
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U.S. fires were busy at home, and vice versa. The comment “we talk about fire year… We 

don’t say season anymore” from a U.S. fire director in Australia underscores this emerging 

reality. 

 

Longer seasons mean firefighters (volunteer and career alike) have shorter recovery periods 

and must remain in a heightened state of readiness for more of the year. It also affects 

mitigation: the window for safe hazard reduction burning (cooler, moist conditions) is 

shrinking, as summers encroach into spring and autumn. The Royal Commission recognized 

climate change’s role, bluntly stating that it “is, and will continue, to increase the frequency 

and intensity of natural disasters”, especially bushfires. It recommended all governments 

produce downscaled climate projections to inform planning , and indeed fire agencies are 

now incorporating climate scenarios into their resource planning (e.g. how many firefighters 

or aircraft might be needed by 2030 or 2050). 

 

Another climate-driven factor is extreme fire behavior becoming more common. High-end 

events like the pyrocumulonimbus (pyroCb) storms generated by fires were once rarities; 

now they occur almost every severe season. Black Summer saw an unprecedented number of 

pyroCbs – essentially thunderstorms created by the fire’s heat, which then cause lightning 

strikes and erratic winds, spreading fires further (Cascading Hazards in the Aftermath of 

Australia's 2019/2020 Black...).  

 

Firefighters cannot directly attack a fire front under a pyroCb; the only option is to withdraw 

to safety and wait until it collapses. This means more frequent operational pauses for extreme 

conditions, potentially letting fires grow larger. Strategies to avoid fires reaching that 

intensity (through earlier aggressive initial attack and use of large-scale resources in high risk 

weather) are a response to this threat. 

 

Urban Sprawl – Expanding the Wildland-Urban Interface (WUI):  

Australia’s population has grown and with it cities have pushed outward into bushy 

hinterlands. Places that were once small country towns or forest fringe are now burgeoning 

suburbs. This expansion of the urban footprint into bushfire-prone areas dramatically 

increases the stakes of bushfires – there are simply more people and assets in harm’s way 

than before. A staggering statistic from a 2021 analysis: about 5.6 million Australian homes 

are in areas at some level of bushfire risk – nearly half of all properties nationally 

([PDF] Bushfire - Amazon S3) ([PDF] Bushfire - Amazon S3). While not all at extreme risk, 

this indicates how pervasive the WUI issue is. 

 

Urban sprawl often creates communities with beautiful natural surroundings – and thus 

heavy vegetation loads – but these communities may not have been engineered with wildfire 

in mind. A University of Melbourne piece on Black Saturday’s legacy pointed out that 

actions to improve safety have been taken (better building standards for new houses in fire 

zones, improved mapping of fire risk) but “urban sprawl and climate change…aren’t being 

addressed” adequately. New housing estates continue to be built adjacent to forest or on 

former grassland without sufficient buffers. It’s a challenge to urban planners: restricting 

development in high-risk zones can be unpopular and has economic implications, but “the 

enforcement of a stronger urban boundary to greatly reduce urban sprawl” has been 

advocated by experts to limit exposure. 

 

For firefighters, more WUI means more scenarios where they must simultaneously fight a 

bushfire and protect numerous structures – the most complex kind of operation. We saw this 
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in the 2019–20 fires, where entire towns like Cobargo, Conjola, and parts of the NSW South 

Coast were engulfed; fire crews had to decide in split seconds which homes could be saved 

and perform triage under ember attacks raining down on neighborhoods. These scenarios 

differ from a fire in an isolated farm or a remote national park – here, the tactics merge urban 

and rural firefighting: running hose lines around houses, clearing gutters and ignitable 

fencing (urban interface tactics) while also navigating through burning trees and flying 

embers (bushfire tactics). They also require mass evacuation coordination as mentioned 

earlier, which is far more complex than evacuating a building. 

 

Urban sprawl increases fire ignitions in fringe 

areas due to human activity. 
Many of the most devastating fires start in populated areas (e.g., powerlines in semi-rural 

areas have ignited major blazes). One study in Victoria noted that 85–90% of bushfires are 

caused by human activity, whether accidental or deliberate. The fringes of cities thus are 

frequent ignition points – and ironically, areas of both high ignition likelihood and high 

consequence (lots of homes). Solutions include strengthening electrical infrastructure (e.g., 

insulating or burying power lines in high-risk areas), enforcing regulations on activities on 

high fire danger days (total fire bans), and community education to prevent careless acts. 

 

Infrastructure Strain and Urban Fire Load:  

Climate change doesn’t only affect bushfires; it can aggravate urban fire risks too. Extreme 

heatwaves can lead to more building fires in cities as electrical systems overload or old 

infrastructure fails. Heat can also worsen the conditions for firefighters – for example, 

fighting a house fire in 45°C ambient heat (as has occurred in Adelaide and Western Sydney 

on record hot days) is far more taxing and dangerous in terms of heat stress than at moderate 

temperatures. Additionally, drought and heat can affect city water supplies and pressure, 

though Australian cities generally have robust water systems. On the flip side, climate change 

is bringing other hazards like intense storms and floods which fire services also respond to, 

stretching overall emergency service capacity. 

 

Planning and Building Codes:  

In response to sprawl and fires, regulations have been updated. Australia introduced stringent 

building standards for homes in bushfire-prone areas (known as the Bushfire Attack Level – 

BAL – standards). New houses in high BAL zones must have features like toughened glass, 

ember-proof vents, metal screens, and non-combustible building materials for exteriors. 

Studies of the Camp Fire in California and Australian fires have shown homes built to newer 

standards survive at higher rates. In the Camp Fire, homes built in the last two decades were 

much more resilient than older homes, demonstrating the value of modern codes.  

 

However, the most important factor for home survival there was the proximity of 

neighboring structures – if houses are too close and one catches fire, it heavily exposes the 

adjacent one regardless of its design. This finding suggests that urban planning (spacing of 

buildings, fire breaks in subdivisions) is as important as construction materials. Policies like 

maintaining “ember-resistant zones” around structures (e.g. a 5-meter gap cleared of 

flammable material, now required in California  and encouraged in Australia via guidelines) 

are being promoted. 
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Despite better codes, the legacy of older homes remains. Many Australian homes, especially 

rural homes and holiday shacks, were built before such standards and thus are quite 

vulnerable. Retrofitting them is costly and slow. Firefighters thus often face the heartbreak of 

defending homes that, due to design or placement, stand little chance in extreme conditions. 

This reality is why community education emphasizes property preparedness – encouraging 

residents to clear vegetation, clean gutters, and even retrofit parts of their homes with simpler 

measures (e.g., metal mesh on vents). The concept of “shared responsibility” has emerged: 

the idea that while fire services will do their utmost, homeowners in fire zones have a duty to 

mitigate risks on their property. The Royal Commission echoed this, urging clearer 

statements of landowner responsibilities for hazard reduction. 

 

Resource Implications:  

Climate change and sprawl together mean that fire services must plan for more 

simultaneous and large incidents. It’s not just a rural bushfire season problem – as suburbs 

push outward, a single fire can simultaneously threaten dozens of homes (like the 2003 

Canberra fires, or the 2014 Perth hills fires) which requires a huge concentration of trucks 

and firefighters at one location. If multiple such fires occur on a severe weather day (as 

happened on Black Saturday 2009 in Victoria with multiple town impacts), it can overwhelm 

capacity.  

 

This has led to calls for more cross-trained firefighters and flexible arrangements. For 

example, metropolitan fire services are training more of their crews in wildland firefighting 

techniques and equipping them with lighter PPE and 4x4 vehicles so they can operate in the 

bush if needed. Conversely, rural brigades near cities have been training in structure 

protection and even basic interior fire attack so they can assist with house fires when 

required. The walls between “bushfire fighter” and “structure firefighter” skill sets are 

coming down in recognition of the WUI reality. 

 

Climate change is also extending the concept of fire risk to areas previously thought low-

risk. In 2019–20, rainforests and alpine areas – normally too wet to burn – experienced large 

fires (e.g., Queensland’s Lamington rainforest and parts of Tasmanian wilderness in 2019). 

Firefighters had to respond in terrain and ecosystems they rarely encounter. In urban areas, 

one can analogize that maybe even inner-city bushland (like parklands) could burn under 

extreme conditions, or that bushfire smoke (a byproduct of these huge fires) becomes a 

hazard in cities – during Black Summer, smoke pollution in Canberra and Sydney reached 

hazardous levels, impacting millions. Fire services had to distribute P2 masks and respond to 

a spike in calls for assistance related to smoke. Thus, the net of “impact” is cast wider. 

 

Adapting Strategies: 

 Fire agencies are adapting on multiple fronts. They are incorporating climate projections 

into their strategic planning – for instance, ensuring that fleet upgrades include more all-

terrain vehicles and that station locations are reconsidered as population patterns change. 

There’s also an emphasis on mitigation: increasing prescribed burning in cooler months 

(though this is controversial and challenging as conditions suitable for safe burning shrink; 

moreover, the Royal Commission noted “in extreme bushfires, fuel loads do not appear to 

have a material impact on fire behaviour”  – meaning when weather is catastrophic, even 

well-managed fuel loads won’t stop a fire, though in moderate conditions fuel reduction does 

help). The Commission advocated for streamlined approvals for hazard reduction and also for 

integrating Indigenous burning practices as mentioned. 
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Urban planners and councils are being brought into the conversation more. Terms like 

“urban fire resilience” and “fire-smart city planning” are gaining traction. This includes 

ideas such as buffer zones of low-flammable landscaping around new estates, road layouts 

that can facilitate evacuation, ensuring multiple exit routes for subdivisions (lack of which 

was a tragic factor in Paradise during the Camp Fire – the town had limited roads out, which 

clogged)  , and making sure there are nearby refuges or safe open spaces within communities. 

Some councils in bushland areas have even purchased adjacent high-risk land to keep as 

greenbelt (cleared fields) that can serve as a fire break and recreational space in peacetime 

and a life-saving buffer in a fire. 

 

Insurance and Economics: 

 Climate change and sprawl also collide in the domain of insurance and recovery. Larger 

disasters mean costlier recoveries; the Black Summer’s economic impact was estimated in the 

tens of billions of dollars. Insurance companies, which have data on property risk, may start 

influencing development by pricing premiums high in fire-prone fringe areas or even refusing 

coverage unless mitigation steps are taken. This has an indirect effect on firefighting: well-

insured communities often rebuild resiliently after a fire (with better materials), whereas 

underinsured areas may struggle to rebuild at all, affecting the community fabric and future 

risk profile. 

 

In conclusion 
Climate change and urban sprawl are overarching issues that amplify fire challenges. 

They increase the frequency, intensity, and complexity of fires, and place more people and 

assets in the path of destruction. Firefighting tactics and strategies must evolve accordingly: 

more resources must be ready for fast initial attack to prevent small fires from becoming 

conflagrations on extreme days; fire prevention must be prioritized through community 

engagement and smarter planning; and emergency management must prepare for scenarios of 

concurrent disasters and large-scale evacuations. The 2019–20 Royal Commission summed it 

up: “It is undoubtedly in the national interest” to improve how we handle natural disasters 

given what the future may hold. The Commission recommended actions recognizing that 

climate change is here and must be factored into all levels of disaster planning, effectively 

urging that “the changing climate should be a constant consideration in strategic and tactical 

firefighting decisions”.  

 

Fire services, thus, are not only firefighters but also key advisors in land-use planning, 

climate adaptation, and community design moving forward. 

Having explored the challenges and evolutions in tactics, resources, innovation, workforce, 

and underlying risk factors, we now turn to specific case studies that illustrate these themes 

in action. By examining what occurred during Black Summer, the Grenfell Tower fire, and 

the Camp Fire, we can glean practical lessons about what worked, what didn’t, and how 

firefighting strategies in urban vs rural settings continue to adapt. 
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Case Studies: Lessons from Australia and 

Abroad 
To ground the comparison of urban and rural firefighting in real-world context, this section 

presents three case studies of significant fire disasters. Each case study highlights different 

aspects of the challenges and strategies discussed so far: 

• Black Summer Bushfires (2019–2020, Australia): A series of catastrophic bushfires 

across multiple states, predominantly affecting rural and regional areas and the 

wildland-urban interface. This case demonstrates the impact of extreme conditions on 

rural firefighting and the interplay of volunteer and career resources at an 

unprecedented scale. 

• Grenfell Tower Fire (2017, United Kingdom): A deadly high-rise building fire in 

metropolitan London. This illustrates the unique difficulties of urban firefighting in a 

high-density environment, including issues of building design, evacuation, and inter-

agency coordination in a city setting. 

• Camp Fire (2018, California, USA): A wildfire that essentially destroyed the town 

of Paradise in a wildland-urban interface zone. This case underscores how a wildfire 

can swiftly turn into an urban disaster, and it offers lessons on evacuation planning, 

WUI building practices, and climate-induced fire behavior. 

Each case study will be examined for what it teaches about comparative tactics in urban vs 

rural contexts, and how modern strategies and resources were applied or where they fell 

short. These examples, drawn from both Australian and international experiences, provide 

valuable insights for improving future responses. 

 

Black Summer Bushfires, Australia (2019–2020) 

Overview: The Black Summer refers to Australia’s bushfire season in the austral spring and 

summer of 2019–2020 – a disaster of national scale. Fires raged in every state, with New 

South Wales and Victoria hit especially hard. By season’s end, an estimated 24–25 million 

hectares had burned (an area larger than the entire U.K.), 33 people had been killed directly 

(including 9 firefighters), over 3,000 homes were destroyed, and an estimated 3 billion 

animals perished or were displaced (2019–20 Australian bushfire season - Wikipedia) 

(Australia's Black Summer of fire was not normal – and we can prove it). The skies of cities 

like Sydney and Canberra were filled with smoke for weeks, raising health alarms. The sheer 

extent led to the mobilization of resources never before seen in Australian firefighting 

history: international assistance from 10 countries, deployment of over 9,800 personnel at 

the height of activity, and even the call-out of 3,000 Australian Defence Force reservists to 

support relief efforts. 

 

Challenges Faced: 

 Black Summer presented nearly every challenge a rural firefighting force could encounter, 

often simultaneously: 

• Extreme Fire Weather: Heat and drought produced FFDI (Fire Danger Index) 

values in parts of NSW and VIC that were off the traditional charts. On some days, 

fire behavior was so intense that ember storms and fire tornadoes were observed. For 

example, on January 4, 2020, a fire in the NSW Snowy Mountains generated a pyro-

tornado that flipped a 10-ton fire truck, killing a volunteer firefighter – a tragic 

illustration of the extreme conditions (Cascading Hazards in the Aftermath of 

Australia's 2019/2020 Black...). 
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• Multiple Mega-fires: Instead of one big fire, there were dozens burning at once 

across different regions. At one point, NSW had a “mega-fire” complex north of 

Sydney (eventually burning over 800,000 ha), another huge complex in the Snowy 

Mountains, and countless smaller fires. This stretched resources, requiring careful 

prioritization. Fire managers had to let some fires burn largely unchecked (because 

they threatened less), while concentrating on those near towns. This triage is 

agonizing but necessary at such scales. 

• Wildland-Urban Interface: Many fires hit communities. The town of Cobargo 

(NSW) lost several lives and many homes in an early morning firestorm; Conjola 

Park on the NSW south coast saw dozens of homes razed on New Year’s Eve as 

residents fled to the lake shore; Mallacoota (VIC), famously, had around 4,000 

people (residents and tourists) trapped on the beach under blood-red skies, requiring a 

seaborne evacuation by Navy ships. These incidents demanded both bushfire fighting 

(to control the flame front) and structure protection and mass evacuation coordination. 

• Duration and Fatigue: The fires began in August 2019 (in Queensland) and the 

crisis peaked from November through early February. This is a long time – about six 

months of high operational tempo. Firefighters rotated through, but local volunteer 

crews, in particular, were engaged repeatedly whenever conditions worsened. Many 

had to balance this with day jobs or farms. Fatigue and resource drawdown became 

critical issues by mid-season. The international assistance (e.g., hundreds of 

firefighters from the U.S., Canada, NZ) was crucial in providing relief crews. 

 

Strategies and Tactics Employed:  

Given these challenges, what strategies were used and how effective were they? 

• Mass Mobilization and Incident Management: Australia’s incident command 

system was put to the test. Large Incident Management Teams were established in 

every affected region, sometimes overseeing complexes of fires with unified 

command. For example, a State Control Centre in Melbourne and the NSW RFS 

headquarters in Sydney operated around the clock, integrating inputs from dozens of 

local IMTs. The national coordination was stepped up via the newly formed 

Australian Fire Chiefs Council liaison and daily cross-agency briefings, something 

that prior to Black Summer was less formal. This coordination enabled resource 

sharing – firefighters, trucks, and aircraft moved between states as needed (though at 

the peak, every state had enough fire to keep its own resources busy). The declaration 

of a State of Emergency in NSW and a State of Disaster in VIC allowed 

extraordinary measures like forced evacuations and military assistance. 

• Defensive Firefighting and Triage: In such extreme fires, direct suppression often 

failed. Tactics shifted to defensive strategies – protecting life and key assets. 

Firefighters concentrated on asset protection zones around towns: burning out fuel 

ahead of the fire, setting up sprinklers and defending critical infrastructure (water 

treatment plants, communications towers), and when the fire hit, saving what 

structures they safely could. An example was the defense of the town of Bega (NSW) 

– firefighters held the line at the outskirts with backburns and saved the bulk of the 

town. Unfortunately, not every place could be saved. In some cases, triage teams 

moved through communities hours ahead of the fire front instructing residents to 

evacuate and identifying homes that were indefensible (due to heavy surrounding fuel 

or poor access). This was seen in parts of East Gippsland, VIC, where strike teams 

informed certain homeowners that they should evacuate because no one could be 

there to protect their house in those conditions. While heartbreaking, this approach 
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likely saved lives, as those residents left and survived, whereas had crews stayed at a 

hopeless location, they might have been caught. 

• Evacuations and Public Warnings: A huge success of Black Summer (amid the 

tragedy) was the effective evacuation of tens of thousands of people. In early January, 

the NSW South Coast was evacuated en masse – a “tourist leave zone” was 

declared, moving holidaymakers out before a forecast extreme heatwave and wind 

event. This sort of large-scale pre-emptive evacuation was unprecedented in NSW’s 

history, but it was implemented after seeing the deadly potential days earlier. 

Likewise, in Victoria, 65,000 people were evacuated from East Gippsland and alpine 

areas before a severe weather day (January 4). These decisions were informed by 

predictive modeling and weather forecasts, where fire managers, remembering the 

loss of 173 lives on Black Saturday 2009, erred on the side of evacuation when in 

doubt. 

• Use of Aerial Resources: Black Summer saw the most massive aerial firefighting 

effort Australia has mounted. Dozens of aircraft – from small single-engine Air 

Tractors to large helicopters (like the Erickson Air-Crane helitankers) to large fixed-

wing tankers (a DC-10, C-130s, and the NSW RFS 737) – flew thousands of sorties. 

They were used primarily to slow the spread towards towns and assist in asset 

protection. For instance, during the defense of the Lithgow area (west of Sydney) in 

December, large air tankers painted long retardant lines along ridges to steer the fire 

away from communities. While aerial drops alone rarely extinguished fires in those 

extreme conditions, they gave ground crews a fighting chance by reducing fire 

intensity or creating temporary fire breaks. One challenge was that heavy smoke often 

grounded aircraft (visibility too poor to fly), especially with the pyroCb clouds. Also, 

the tragic crash of a contracted C-130 tanker in NSW, killing the American crew, led 

to a pause and review of aerial operations. It highlighted the risks even in the air and 

underscored the point that aerial support is incredibly valuable but not a silver bullet 

for megafires. 

• Interstate and International Aid: At the peak, firefighting resources from all over 

Australia converged. Firefighters from WA, SA, TAS, QLD, etc., traveled to NSW 

and VIC to help – some as part of their state agencies, others as part of interstate 

volunteer contingents. This national effort was facilitated by prior agreements (like 

the AFAC Resource Sharing arrangement), but Black Summer stretched it to new 

levels. Internationally, **firies from New... (continued) 

 

Strategies and Tactics Employed:  

Given these challenges, what strategies were used and how effective were they? 

• Mass Mobilization and Incident Management: Australia’s incident command 

structure was pushed to its limits. Large Incident Management Teams (IMTs) were 

deployed in every affected region, often managing complex “campaign” fires that 

covered huge areas. A national coordination center helped prioritize resources. Fire 

agencies invoked interstate resource-sharing agreements and international assistance. 

By late December, firefighters from New Zealand, Canada, and the United States 

were on the ground in NSW and Victoria to relieve exhausted crews. The Australian 

Defence Force was also mobilized in a support role for the first time ever in a bushfire 

emergency, aiding with logistics, base camps, and even field engineering. This 

unprecedented surge demonstrated the importance of inter-agency cooperation and 

flexible incident management. During the peak, more than 70 IMTs were operating 

and over 9,800 personnel were deployed simultaneously. While this stretched 
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communications and logistics, it largely succeeded in covering the multiple fire 

fronts, albeit at great effort. 

• Defensive Firefighting and Community Protection: With fires of such intensity, 

direct attack was often impossible. Tactics shifted to defense of life and critical 

assets. Firefighters focused on creating defendable spaces around towns – through 

controlled backburning ahead of the main fires, bulldozing containment lines, and 

setting up sprinkler systems and fuel breaks around the perimeter of settlements. 

When fire fronts arrived, crews engaged in structure protection: they strategically 

positioned to save as many houses as conditions allowed, moving from one building 

to the next as ember storms ignited spot fires. In many cases, crews had to make rapid 

decisions to abandon structures that became indefensible (surrounded by flames or 

with collapsing roofs) and fall back to safer positions. This triage undoubtedly 

prevented further loss of life. For instance, as the Badja Forest Road Fire hit 

communities on the NSW South Coast on New Year’s Eve, firefighters saved 

hundreds of houses in towns like Bermagui and Narooma by holding key lines, even 

as some outlying homes were lost. A powerful lesson was the value of well-prepared 

homes – many houses that residents had cleared of vegetation and fitted with gutter 

guards survived the ember onslaught with minimal firefighter intervention, whereas 

those with overgrown yards or flammable decks often could not be saved. This 

reinforced the message that community preparation is integral to tactical success. 

• Evacuations and Public Warnings: Authorities issued evacuation orders at an 

unprecedented scale. The public warning system (including the Emergency Alert 

phone text system and the Fires Near Me app) was utilized heavily, and mostly 

effectively. Days before anticipated extreme fire conditions, officials urged tourists to 

leave high-risk coastal and mountain areas. For example, on January 2, 2020, the 

NSW Rural Fire Service declared a “Tourist Leave Zone” for a 200 km stretch of the 

south coast , resulting in a mass evacuation of tens of thousands of people and 

averting what could have been an even larger human tragedy. This was informed by 

fire spread modeling and the grim experience days earlier in towns like Mallacoota, 

where thousands were trapped. In Mallacoota, with no road out, a remarkable 

evacuation by sea was organized: Royal Australian Navy ships HMAS Choules and 

MV Sycamore arrived and ferried over 1,300 people to safety  (PHOTOS: Australia 

endures deadly, historic wildfires | PBS News). While evacuation traffic jams 

occurred (notably around Batemans Bay where highways became choke points), 

overall the strategy to move people out early is credited with the low civilian death 

toll relative to the fire severity. For those who could not leave in time, refuge areas 

were vital. In many towns, evacuees gathered on beaches, ovals, or in solid buildings 

like concrete shopping centers to ride out the fire under supervision of firefighters. 

These experiences have led to improved planning of neighborhood safer places and 

evacuation route management for the future. 

• Aerial Firefighting and Technology: Black Summer saw an enormous deployment 

of aerial firefighting assets. At one point, Australia had access to over 140 aircraft 

for firefighting, from small water-dropping helicopters to large fixed-wing tankers. 

The use of these aircraft was aggressive: they dropped millions of liters of water and 

retardant, often in support of ground crews protecting towns. While aerial attacks 

could not stop the largest fires in peak weather (flame heights exceeded the capacity 

of any drop), they were effective in slowing fires approaching communities and 

extinguishing spot fires in difficult terrain. For example, the night before fires hit the 

outskirts of Canberra in early February, a DC-10 Very Large Air Tanker laid retardant 

lines that helped spare suburbs (Australia's Black Summer pyrocumulonimbus super 
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outbreak...). New technology like predictive fire spread software (Phoenix 

RapidFire) was employed daily to anticipate fire movement, allowing pre-positioning 

of resources and evacuation decisions. Social media also played a role: fire services 

used Twitter and Facebook to share real-time information, and many civilians in 

remote areas reported fires via these channels when phone lines failed. One big lesson 

was the need for resilient communications; fires wiped out power and telecom in 

some regions, hampering coordination. This has accelerated efforts to deploy satellite-

based communication kits to IMTs and fire trucks. 

 

Outcomes and Learnings: 

 By March 2020, cooler weather and rain finally quelled the Black Summer fires. The human 

toll was heartbreaking but, many experts noted, it could have been far worse. The relatively 

low number of civilian fatalities (33, compared to 173 in 2009’s Black Saturday) was 

attributed to effective warnings and evacuations. The performance of the volunteer 

firefighting force earned widespread praise – their heroic endurance was recognized 

nationally. However, the season exposed gaps and areas for improvement: 

• Resource Exhaustion: The extended operations revealed that relying on volunteers 

for months on end is unsustainable without more support. This influenced the Royal 

Commission to recommend formalizing interstate resource sharing and bolstering the 

ranks of incident management specialists. Plans for a more permanent national aerial 

firefighting fleet were also set in motion. 

• Interoperability: Different radio systems and procedures between agencies 

sometimes caused confusion. Going forward, fire agencies are working on unified 

communication systems and truly interoperable command structures for multi-

jurisdictional events. 

• Community Engagement: Public awareness of fire risk dramatically increased. 

Programs for community-level bushfire plans saw higher uptake post-Black Summer. 

The fires underscored that a well-prepared community complements firefighter 

efforts; places where residents had cleared vegetation and heeded fire warnings fared 

better. This validated the approach of integrating community education into fire 

strategy. 

 

In summary, the Black Summer bushfires demonstrated both the devastating power of nature 

under climate extremes and the incredible resolve and adaptability of Australia’s fire 

services. It highlighted the importance of modern tactics – like mass evacuation and 

predictive modeling – in saving lives, and it reinforced age-old lessons such as the value of 

preparation and the limits of firefighting under extreme conditions. Many of the reforms and 

investments currently underway in Australian firefighting (from new aircraft to better 

volunteer support programs) stem from the hard-won lessons of Black Summer. 

 

Grenfell Tower Fire, United Kingdom (2017) 

Overview: In the early hours of June 14, 2017, a fire broke out in a fourth-floor apartment of 

Grenfell Tower, a 24-story residential high-rise in West London. What began as a kitchen 

fire in a single flat rapidly escalated into one of the UK’s worst modern fire disasters. Flames 

raced up the exterior of the building, which was clad in combustible aluminum composite 

panels, and within minutes the fire had reached the top floor. Eventually, all four sides of the 

tower were engulfed. Despite a massive response by the London Fire Brigade (LFB) – 40 fire 

engines and over 250 firefighters – the blaze burned for around 60 hours. Tragically, 72 

people lost their lives. Grenfell became a somber case study in urban firefighting, exposing 
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how a single high-rise fire can overwhelm even a well-resourced city brigade if the building 

itself fails. 

Challenges Faced: Grenfell Tower presented extreme challenges distinctive to a densely 

populated urban environment: 

• Rapid Vertical Fire Spread: The building’s recently installed exterior cladding and 

insulation acted as a fuel ladder. Within 15 minutes of the initial ignition, fire had 

broken out of the originating flat and ignited the cladding panels, then shot upward 

along the exterior. This scenario – a high-rise with a fully involved facade – was not 

one firefighters had commonly encountered. Crews inside were suddenly faced with 

multiple separate fires on many floors as the external flames breached windows. The 

speed of spread far exceeded the containment that building regulations assumed 

would occur  (Lessons Learned from the Grenfell Tower Fire). 

• “Stay Put” Evacuation Policy: Grenfell Tower’s residents had been instructed (in 

fire notices and previous communications) that if a fire started elsewhere in the 

building, they should stay in their flats unless told otherwise. This policy is based on 

the concept of compartmentation – that each flat is a fire-resisting box, and a fire 

should be contained long enough for firefighters to extinguish it. However, once the 

cladding caught fire, compartmentation failed; the fire was outside the flats, entering 

many of them almost simultaneously from the windows. The LFB’s control room and 

initial incident commanders maintained the “stay put” advice for nearly two hours, 

not fully realizing the exterior spread. Many residents who stayed died of smoke or 

heat, whereas some who self-evacuated survived. By the time a full evacuation was 

ordered (around 2:47 a.m.), the single narrow staircase was smoke-logged and dark, 

and escape was extremely difficult. 

• Access and Water Supply at Height: Fighting the fire inside the tower was arduous. 

Grenfell had one stairwell and no operational sprinkler system. Fire crews had to 

carry hoses up many flights (the building’s dry rising main was in place, but internal 

hydrants on upper floors lost water pressure as multiple jets were in use). The aerial 

ladder platforms dispatched could only reach up ~10 floors, able to spray some water 

on lower external areas but ineffective for the upper stories (Lessons From Grenfell - 

NFPA). Firefighters performed rescues in zero-visibility smoke, feeling their way 

along corridors. Communications were strained – radio signals struggled to penetrate 

the building, and some firefighters had to act as human relays in the stairwell. It was 

reported that breathing apparatus teams were working so long and hard that their air 

cylinders ran low unusually fast, necessitating emergency withdrawal at times 

(Lessons From Grenfell - NFPA) (Almost 80 dead or missing in London high-rise 

tragedy). 

• Psychological Pressure and Chaos: The scene around the tower was chaotic. 

Crowds of evacuated residents and neighbors were screaming for help. Firefighters 

arriving had to push through distraught people to enter. Inside, crews described 

hearing banging and voices of trapped occupants on floors well above the fire, but in 

many cases they simply could not reach them. This psychological strain on first 

responders was immense. Remarkably, firefighters did rescue around 65 people that 

night, often carrying or guiding them down through thick smoke. But many were 

beyond the reach of even the bravest efforts. 

•  

Strategies and Tactics Employed: The LFB’s tactical response and its shortcomings have 

been dissected in the Grenfell Tower Inquiry (Phase 1 report): 

• Massive Deployment: Over the course of the incident, more than 200 firefighters and 

dozens of appliances were mobilized. Initial responders from the nearest fire stations 
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arrived within 6 minutes of the 999 call, and they immediately escalated the incident 

when they saw fire showing on the outside. High-rise procedure was put into action: 

teams went aloft to attack the fire internally while others managed the bridgehead 

(entry point) and evacuation. As it became clear this was a multi-floor conflagration, 

LFB kept increasing the alarm level, summoning resources from across London. By 

02:00 a.m., roughly an hour in, virtually every nearby fire station had emptied out to 

Grenfell or to cover for stations that had gone (Almost 80 dead or missing in London 

high-rise tragedy). 

• Internal Firefighting and Rescue: Crews made repeated ascents into the tower with 

breathing apparatus, often going to the 20th floor and above in attempts to reach 

people. They led or carried down whoever they found. Some astonishing rescues took 

place – one firefighter, against protocol, went solo to the 15th floor and brought down 

a little girl; another team saved a family of four from the 9th floor at the height of the 

fire’s fury. However, many flats were inaccessible due to heat or collapsed debris. 

The internal hose lines had limited effect on the massive volume of fire; firefighters 

were essentially putting out individual flats one by one, a Sisyphean task as the blaze 

re-entered flats from the windows even after being knocked down inside. 

• External Firefighting: Two aerial ladder platforms (ALPs) were set up on different 

sides of Grenfell. Their water towers played onto the building, but given their reach 

limitations, they could only attack lower floors externally. One ALP crew improvised 

by directing water into windows up to about the 10th floor to cool stairwell 

approaches (Lessons From Grenfell - NFPA). Eventually, as the fire consumed most 

of the building, exterior streams from ground monitors and ALPs helped prevent 

spread to neighboring structures and knocked flames down from the outside once the 

fire had largely burnt out the interiors. 

• Adaptation of Stay Put Policy: One of the critical tactical shifts was the 

abandonment of the “stay put” advice. By 2:47 a.m., the incident commanders 

realized the building-wide involvement and told control to advise anyone in Grenfell 

to evacuate if they could. They also began aggressively searching and evacuating all 

floors, not just those near the original fire. This was far too late for many; nonetheless, 

after this switch, firefighters did manage to evacuate some residents who had been 

sheltering in place. Grenfell has since driven home the point that evacuation 

strategies in high-rises must be flexible. The Inquiry’s Phase 1 report explicitly 

recommended that fire services develop plans for when a “stay put” strategy must be 

revoked and a full or partial evacuation executed. 

• Communication and Command: The scale and complexity led to command and 

communication issues. Initially, the bridgehead (fire control point inside the building) 

was established on the 2nd floor, but as conditions worsened it was moved down to 

ground level, which briefly disrupted coordination. Radio messages were missed or 

not relayed from control (e.g., 999 operators were getting dozens of frantic calls from 

residents and relaying information like flat numbers where people were trapped, but 

this information did not always reach the firefighters on those floors (Stay put advice 

after Grenfell (1) - Greater London Authority) ). The Inquiry found that the LFB had 

no plans for a total evacuation of a high-rise and that communication between the 

control room and the incident ground was inadequate that night. Since Grenfell, LFB 

and other services have changed protocols: equipping commanders with better radio 

solutions, ensuring multiple channels for internal vs. external comms, and conducting 

exercises for high-rise evacuations (Stay put advice after Grenfell (1) - Greater 

London Authority). 
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Outcomes and Learnings: The Grenfell tragedy has had a profound impact on fire safety 

and firefighting tactics in the UK and internationally: 

• Regulatory Overhaul: It exposed serious failings in building regulations – notably, 

that the tower’s cladding system was highly flammable and should never have been 

installed. In response, the UK government banned similar combustible cladding on 

high-rises and launched programs to remediate existing buildings. From a firefighter’s 

perspective, Grenfell underscored that building fire safety features (or lack thereof) 

directly affect operational success. No amount of firefighting can fully compensate for 

a fundamentally unsafe building. This has led fire services to take a more assertive 

role in fire prevention advocacy, pushing for things like retrofitting sprinklers in older 

high-rises and better inspection regimes. 

• Evolving High-Rise Tactics: Fire brigades are revising standard operating 

procedures for high-rise fires. For example, London Fire Brigade now trains for 

scenarios where simultaneous evacuation is necessary, and they have updated their 

policies to more quickly recommend evacuation if fire or smoke spreads beyond the 

compartment of origin. Incident commanders are drilled to consider earlier the option 

of changing strategy from “contain” to “rescue/evacuate” in the face of unusual fire 

behavior. There’s also more emphasis on gathering real-time intelligence upon arrival 

– such as a 360-degree size-up of the exterior for signs of cladding involvement (a 

lesson applicable globally: first arriving officers should check if fire is showing on the 

outside, which at Grenfell wasn’t immediately reported up the chain). 

• Communications Improvements: The disaster highlighted the need for resilient 

communications in complex incidents. LFB has since improved how information 

from trapped callers is managed and passed to firefighters (Why is 'stay put' still in 

place after Grenfell some years ago... - Quora). Technological solutions are being 

implemented, like providing incident commanders with floor plans and integrated 

command-and-control software that tracks where crews are and any known locations 

of occupants (some UK services are exploring real-time 3D building mapping tools). 

The notion of using modern tech (drones for overwatch, for example) is also 

considered – a drone could have given an early aerial view of Grenfell’s rapidly 

spreading exterior fire, potentially prompting faster tactical shifts. 

• Psychological Support and Training: The impact on firefighters’ mental health was 

significant. Many suffered trauma from the harrowing rescues and the knowledge they 

could not save everyone. Fire services are incorporating the Grenfell experience into 

training not only to learn tactics but to prepare crews mentally for worst-case 

scenarios and emphasize critical decision-making under pressure. Extensive 

counseling and peer support systems were put in place post-incident for those 

involved. 

For the broader international firefighting community, Grenfell was a wake-up call that the 

combination of modern building materials and outdated fire safety assumptions can be 

deadly. It reaffirmed that in urban firefighting, strategy must be dynamic: the default advice 

or plan (like stay-put) may have to be abandoned swiftly when conditions dictate, and fire 

departments should be ready to implement mass rescue operations even in challenging high-

rise environments. Grenfell’s lessons have already influenced firefighting tactics worldwide, 

prompting reviews of high-rise firefighting guidelines from New York to Dubai. 

Camp Fire, California, USA (2018) 
Overview: On November 8, 2018, a wind-driven wildfire ignited by a faulty electric 

transmission line erupted in the Sierra Nevada foothills of Northern California. Within hours, 

this fire – dubbed the Camp Fire (after Camp Creek Road) – roared into the town of 

Paradise, a community of 26,000 people nestled among pine forests. The fire moved with 
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shocking speed: fanned by 50–70 km/h winds, it covered 11 km in its first 90 minutes. Many 

residents had little warning. The fire ultimately became California’s deadliest and most 

destructive wildfire on record: it killed 85 people, destroyed approximately 18,800 

structures (including nearly 14,000 homes), and burned over 62,000 hectares (Lessons from 

Paradise on Fire - Places Journal). The Camp Fire exemplifies the nightmare scenario of a 

wildfire directly overwhelming a populated area, offering critical lessons in wildland-urban 

interface (WUI) firefighting and emergency management. 

Challenges Faced: 

• Explosive Fire Behavior: After ignition around 6:30 a.m., the fire was spotting miles 

ahead within minutes. The local vegetation was extremely dry from years of drought. 

A Red Flag warning (high fire danger) was in effect due to strong Diablo winds. 

Ember storms preceded the main fire front, starting new fires within Paradise even 

before the flame front arrived. Firefighters described walls of flame and “ember 

blizzards” making the atmosphere as dark as night by mid-morning. Such extreme 

behavior left virtually no time for traditional perimeter control – by the time crews 

could attempt any containment, the fire was well inside the town. 

• Limited Evacuation Routes: Paradise was known to have egress challenges – it sat 

on a ridge with only a few main roads (like Skyway and Pentz Road) leading south or 

west to safety. On the morning of the fire, evacuation traffic quickly became 

gridlocked. Many residents were evacuating as the fire hit, leading to scenes of 

burned-out cars along the road. Some roads were rendered impassable by fallen trees 

or collisions. A later investigation found that Paradise’s evacuation plan, while 

existent, was overwhelmed by the fire’s speed and the sheer number of vehicles 

simultaneously fleeing ([PDF] Wildfire: The Camp Fire in Paradise). People were 

evacuating not just from Paradise but also from neighboring communities (Concow, 

Magalia), converging and causing bottlenecks. In several tragic cases, residents 

unable to drive out sheltered in their homes or in makeshift refuges and did not 

survive. 

• Rapidly Shifting from Wildland to Urban Tactics: For the initial responding Cal 

Fire and local crews, this incident went from a wildland fire to an urban firestorm in 

less than an hour. Firefighters had to pivot immediately to life-saving and structure 

defense. Standard wildland strategies (creating fire lines, backburning ahead of the 

fire) were largely moot once the fire stormed into Paradise. Instead, it became about 

escorting evacuations and trying to save buildings where possible. However, with 

thousands of structures exposed simultaneously, the situation was beyond the capacity 

of available forces. The fire essentially leapt from house to house in some 

neighborhoods – the urban conflagration aspect took over, where burning buildings 

themselves became the fuel driving the fire through town. 

• Coordination and Communication Breakdowns: The chaos of fast-moving fires 

often leads to communication overload. During the Camp Fire, emergency alert 

systems did send warnings (Paradise did have a code red alert that went out via phone, 

and deputies drove with sirens urging people to go), but not everyone got the message 

in time or was signed up for alerts ([PDF] Wildfire: The Camp Fire in Paradise). 

Some residents reported getting the evacuation order as they saw flames on the next 

street. On the responder side, the sudden need for dozens of engine companies to 

perform rescues, plus blocked roads, meant incident command was playing catch-up. 

Essentially, first responders were in reactive mode, and a significant portion of the 

evacuation was improvised by civilians—people helping neighbors into cars, police 

officers rerouting traffic on the fly when main roads jammed. 
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Strategies and Tactics Employed: Despite the overwhelming nature of the Camp Fire, 

responders took numerous actions that saved lives: 

• Phased and Zone Evacuations: Butte County’s evacuation plan for Paradise divided 

the town into zones. Officials did not evacuate the entire town all at once initially, to 

try to avoid total gridlock; they issued staged evacuation orders by zone starting with 

the most endangered areas. However, the fire outpaced these stages. When gridlock 

happened, authorities directed motorists to abandon vehicles and run on foot or seek 

refuge. In several instances, school buses and other larger vehicles were used to pick 

up stranded evacuees. The scenario forced on-the-spot decisions like contraflow 

(using both lanes of a road for outbound traffic) and, eventually, sheltering in place: 

some residents and even firefighters took refuge in cleared parking lots (like a large 

store parking lot served as an impromptu safety zone as flames blew around it). These 

ad-hoc tactics were not in the original plan but became necessary improvisations. 

• WUI Firefighting and Structure Defense: Firefighters who managed to access 

neighborhoods performed what defense they could. There were instances of classic 

urban firefighting tactics being deployed: crews pulled attack lines to protect groups 

of homes, sometimes making a stand around evacuation centers (one group of engines 

famously defended the local hospital and kept it from burning). Bulldozers were also 

used within the town to push debris and cars off roads to aid evacuation and to scrape 

lines around key facilities. Given limited water (some areas lost water pressure as 

infrastructure burned), crews relied on engine tank water and drafted from swimming 

pools. Many personnel had to focus on rescue over firefighting – multiple engine 

companies, alongside law enforcement, drove through thick smoke knocking on 

doors, grabbing people, or directing those evacuating to safer routes. In some cases, 

firefighters simply told panicked residents to “get in our truck”, and they drove out 

through flames when they could. 

• Use of Aircraft: Aerial firefighting support was hampered initially by the wind and 

smoke (and the fact the fire blew up very early in the day, before aircraft could be 

effective). Later in the day, air tankers and helicopters were deployed extensively at 

the flanks of the fire to prevent it from spreading further to other communities (the 

fire was threatening the city of Chico and others). Aircraft also dropped retardant in 

front of evacuation routes in attempts to slow fire that was approaching roadways 

filled with cars. While these actions may have mitigated some spread, within Paradise 

itself the fire moved too fast for aircraft intervention during the critical early hours. 

• Emergency Refuge and Triage: Recognizing that not everyone could get out in 

time, responders identified last-resort refuges. The parking lot of a large store (Kmart) 

and the Paradise lake dam area were two places dozens of residents survived as fire 

front passes – in some cases supervised by a few firefighters or police who stayed 

with them. Medical triage sites were established outside the fire zone for burn and 

smoke inhalation victims coming out. The orchestration of ambulances to ferry those 

injured was itself a tactical operation amid the chaos. 

Outcomes and Learnings: The aftermath of the Camp Fire has driven significant changes in 

California and beyond: 

• Evacuation Planning Overhaul: Authorities recognized that evacuation plans must 

anticipate worst-case scenarios. One expert noted, “Paradise does have lessons to 

offer, including that evacuation planning can’t stop at a community’s border… 

What’s the next bottleneck down the road?”. In practice, this means neighboring 

jurisdictions must coordinate because a fire doesn’t respect city limits (Paradise 

evacuees flooded into adjacent towns). California passed Senate Bill 160 to require 

counties to include better evacuation planning (with community input) in emergency 
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plans, and Senate Bill 99 which requires cities in high fire risk areas to have at least 

two evacuation routes for new subdivisions. Agencies now conduct more frequent 

evacuation drills, reverse-911 alert tests, and have pre-designated traffic control plans 

(including contraflow) for fast-moving fires. 

• Utility Shutdowns and Infrastructure Hardening: Because the fire was sparked by 

a utility line in extreme winds, California utilities began implementing Public Safety 

Power Shutoffs (PSPS) – preemptively cutting power during high wind/fire risk 

events to prevent ignitions. This is controversial but was used widely in 2019 and 

2020 and likely prevented some fires. Additionally, vegetation management around 

lines and stronger infrastructure (insulated lines, underground projects) are in 

acceleration. While this is prevention, it drastically affects firefighting by hopefully 

reducing the number of such fires that ignite on critical weather days. 

• WUI Building Standards and Community Design: The Camp Fire underscored the 

need for fire-resistant construction in wildfire zones. A post-fire analysis found that 

homes built to California’s updated wildland fire code (Chapter 7A), which took 

effect in 2008, survived at a much higher rate. This is attributed to features like fire-

resistant roofing, siding, multi-pane windows, and ember-resistant vents. Paradise had 

many older homes (average age of structures was a few decades old), meaning they 

lacked these protections. Going forward, rebuilding in Paradise and other areas has to 

comply with modern codes, theoretically creating a more resilient community. But as 

studies showed, even a hardened home can burn if neighboring structures ignite – 

Paradise saw a domino effect: the biggest factor in home destruction was proximity to 

other burning buildings. This finding pushes the idea of “community defense”: efforts 

like maintaining cleared buffer zones around clusters of homes, homeowners 

collectively reducing fuels (so that one house on fire doesn’t easily ignite the next). 

Programs akin to Australia’s “Community Fireguard” or the US “Firewise” are being 

emphasized. 

• Emergency Alert Improvements: In the Camp Fire, some did not receive timely 

warnings. Now, California has expanded its Wireless Emergency Alerts (WEA) 

usage for wildfires – similar to Amber Alerts – that send loud buzz alerts to every 

compatible cell phone in an area, no subscription needed. Butte County now also uses 

sirens in some communities and has better mapped evacuation zones integrated with 

GIS so orders can be targeted but not too narrow. The tragedy has, in short, 

accelerated a nationwide discussion on how to alert populations quickly and get them 

to heed orders. Social and behavioral research after the fire found some residents were 

hesitant to evacuate immediately, underscoring the need for clear, urgent messaging. 

• Firefighter and Responder Training: The scenario of an entire town burning has 

become a staple of training in wildfire-prone areas. Firefighters are being trained in 

immediate evacuation assistance and “fire front following” tactics – essentially, 

how to operate when a wildfire is in an urban area, prioritizing life safety over 

containment. The Camp Fire response was heavily reviewed; one conclusion was that 

earlier recognition that Paradise was unsavable in those conditions could have led to 

focusing purely on evacuation and perimeter control rather than any interior structure 

defense. Now, incident commanders facing a similar scenario might make that call 

sooner – to essentially pull back and only do evacuations until weather changes. It’s a 

brutal decision (to not fight the fire in the town and let structures burn while focusing 

on getting everyone out) but may be the only viable tactic in extreme cases. 

The Camp Fire hammered home that the wildland-urban interface fire problem is as much 

an evacuation and urban planning problem as it is a firefighting problem. Fire services 

around the world have taken note. Australian fire authorities, for example, drew parallels 
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between Paradise and their own high-risk towns, reinforcing many of the initiatives 

mentioned earlier (improving warnings, emphasizing community readiness, and scrutinizing 

development in bushfire-prone areas). 

In sum, the Camp Fire’s grim outcome taught that in extreme WUI fires, speed is 

paramount – speed of detection, speed of warning, speed of evacuation. It showed that even 

with excellent firefighters and substantial resources, some fires can outrun emergency 

response. Therefore, mitigation (like robust defensible space around communities, better 

building codes) and preparation (clear evacuation plans, practice, and public awareness) are 

as important as the tactical firefighting itself. It reinforced the concept of “leave early, or if 

trapped, know where to shelter” that is now a mantra in fire-prone regions. For firefighters, it 

emphasized flexible incident command – the need to switch from wildland mode to urban 

disaster mode in an instant – and to practice the uncomfortable scenarios where the mission 

shifts from extinguishing fire to shepherding civilians to safety on a large scale. 

Strategic Recommendations and Conclusion 
The comparative analysis of urban and rural firefighting tactics – sharpened by the case 

studies of Black Summer, Grenfell, and the Camp Fire – yields a clear realization: effective 

fire management in the 21st century requires an integrated, adaptive approach that 

accounts for local context, leverages modern technology, and anticipates emerging challenges 

like climate change and urban expansion. This concluding section distills strategic 

recommendations for fire authorities, policymakers, and communities to improve readiness 

and resilience in both built-up and bushland settings. These recommendations flow from the 

lessons discussed and are aimed at strengthening firefighting capabilities and outcomes in the 

years ahead. 

1. Enhance Inter-Agency Coordination and Unified Command: Large disasters blur the 

boundaries between jurisdictions (urban vs rural, state vs state, even national borders when 

international assistance is needed). Fire services should institutionalize the kind of multi-

agency cooperation seen during Black Summer into standing arrangements. This means 

regular joint training exercises between metropolitan fire brigades and rural fire services, 

interoperable communication systems (a point repeatedly highlighted by inquiries ), and 

shared incident management teams for WUI incidents. Developing national credentialing 

for incident management roles is one recommendation from Australia’s Royal Commission, 

so that a pool of qualified commanders can lead complex incidents wherever they occur. 

Similarly, urban firefighters should be trained in bushfire operations and vice versa, creating 

a more versatile workforce. When a bushfire hits the suburbs, as in the Camp Fire or 

Canberra 2003, all crews on scene – whether typically urban or rural – must operate 

seamlessly under a unified command structure with clear objectives. 

2. Invest in Technology and Early Detection Systems: Technology has shown its worth in 

recent events, and further investment will pay dividends. Authorities should deploy early fire 

detection and monitoring systems – for example, satellite-based detection like the proposed 

FireSat constellation and AI-enabled camera networks in high-risk areas – to catch ignitions 

quickly and map fire spread in real time. Predictive modeling tools (AI-driven or otherwise) 

should be integrated into incident management, giving commanders decision support on 

where to allocate resources or when to call for evacuations. Drones should become standard 

equipment: urban fire brigades can use drones for reconnaissance of large structural fires (as 

might have aided Grenfell), and rural brigades can use them for real-time intelligence on 

wildfire behavior and to scout ahead in hard-to-access terrain. Experimentation with new 

firefighting methods – such as the “water glider” drones being tested in Australia for rapid 

suppression of remote ignitions – should continue, potentially revolutionizing initial attack in 

rural areas. Importantly, investments in technology must be accompanied by training so that 

firefighters trust and effectively utilize these tools under pressure. 
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3. Support and Strengthen the Volunteer Workforce: Given that volunteers make up the 

majority of fire personnel in countries like Australia , sustaining this workforce is critical. 

Policymakers should implement measures to reduce the burden on volunteers during 

protracted emergencies – for instance, compensation for lost income (as recommended by 

multiple inquiries ) and mandating employers to release volunteer firefighters during declared 

disasters without penalty. Recruitment campaigns targeting younger volunteers, women, and 

diverse communities can broaden the volunteer base. Training for volunteers should be made 

as accessible as possible (e.g., more local training events, online modules) to maintain high 

skill levels. Additionally, mental health support for volunteers post-incident should be on 

par with that for career staff. By valuing and supporting volunteers, agencies ensure that rural 

firefighting capacity remains robust even as fire seasons intensify. The creation of auxiliary 

or reserve firefighter programs (perhaps compensating volunteers during peak seasons akin to 

reservists) may be a way to formalize support and availability, a concept several jurisdictions 

are exploring  (Burning our way through bushfire volunteers). 

4. Improve Urban Planning and Building Codes in Fire-Prone Areas: The interface 

between urban development and natural hazards is where many tragedies occur. Governments 

at all levels should enforce and further refine planning regulations to limit risky 

development and ensure new constructions are fire-resilient. This means upholding strict 

building standards (non-combustible materials, ember-resistant design, sprinkler installations) 

for structures in bushfire zones   and retrofitting critical infrastructure (hospitals, schools, 

high-rises) with modern fire safety systems. Urban sprawl into bushland should be 

accompanied by mandated buffers – greenbelts or fuel-managed zones separating homes 

from dense vegetation. If such separation isn’t possible, community fire breaks (wide cleared 

strips around subdivisions) and ample emergency access routes must be part of the 

development approval process. Planners need to collaborate with fire services to designate 

multiple evacuation routes for every new development (and improve for existing ones) – 

California’s requirement for two ways out of new subdivisions in fire zones is a good 

example. In dense urban centers, post-Grenfell building safety reforms are crucial: removing 

or mitigating flammable cladding on high-rises, ensuring adequate stairwell pressurization 

and sprinkler retrofits where feasible, and developing occupant evacuation or “mass rescue” 

plans for high-occupancy buildings. Essentially, built environment resilience is a cornerstone 

of firefighting strategy: safer buildings mean firefighters can focus on extinguishing fires 

rather than conducting large-scale rescues under extreme peril. 

5. Empower Communities through Education and Preparedness: Fire-aware 

communities can make an enormous difference in outcomes. Fire agencies should continue 

and expand programs that educate residents in both urban and rural areas about fire risk and 

preparation. In rural towns and WUI neighborhoods, initiatives like community bushfire 

planning days, neighbourhood fire drills, and establishing local “Community Fire Units” or 

similar (neighbors banding together with some training and equipment to defend their area 

when safe) can save homes and lives. On the urban front, public education after Grenfell has 

been vital: residents in high-rises globally are now more aware of evacuation procedures and 

the limits of stay-put advice. Fire services should work with building managers to conduct 

high-rise fire drills and ensure residents know the sound of alarms and the locations of exits. 

Clear, trustworthy communication is key; for instance, London Fire Brigade now proactively 

informs residents when a building’s safety features (like cladding) are a concern and 

adjustments to “stay put” strategy might be needed. Additionally, encouraging personal 

preparedness – such as go-bags, signing up for alert services, and having family evacuation 

plans – helps people take swift action when an emergency strikes. The mantra should be: Fire 

safety is a shared responsibility. 
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6. Address Climate Change and Sustainability of Firefighting Resources: Finally, the 

elephant in the room is climate change, which is loading the dice for more Black Summers 

and Camp Fires. Fire agencies alone cannot solve climate change, but they can advocate for 

and contribute to adaptation and mitigation efforts. This includes lobbying for fuel 

management (through controlled burning or mechanical thinning) in forests near 

communities, albeit carefully balancing ecological considerations. It also involves planning 

for longer fire seasons: budgets and staffing models must assume almost year-round 

readiness. Governments should heed calls for more funding of aerial fleets and specialist 

crews as fires become larger and more frequent. International cooperation will be ever more 

critical as seasons overlap – formalizing agreements to share personnel and equipment across 

hemispheres, as has been done between Australia and California, for example. There is also a 

role for exploring emerging research – for instance, adopting Indigenous land management 

practices at scale to reduce fuel loads and using fire modeling in urban planning (e.g., 

simulating how a fire might spread through a city suburb under extreme heat, to inform 

emergency plans). In essence, firefighting strategies must evolve in recognition that what was 

once “extreme” is becoming normal. Building greater surge capacity, whether through 

auxiliary firefighters, military assistance frameworks, or civilian volunteer corps for major 

crises, is recommended so that when the next mega-disaster hits, help can be brought to bear 

quickly and in sufficient force. 

In conclusion, urban and rural firefighting are two sides of the same coin of public 

safety. Each setting has unique challenges – skyscraper infernos vs. sweeping bushfires – but 

the modern trend is that these challenges increasingly intersect. A bushfire can spawn an 

urban disaster (as seen in Paradise), and an urban fire can stretch a region’s emergency 

resources much like a natural disaster (as seen in Grenfell’s impact). Therefore, the dividing 

lines between urban and rural fire strategies must become fluid. The advanced tactics 

discussed – from AI predictions to well-coordinated evacuations – are tools that can be 

applied as needed in any scenario. Fire agencies that train together, plan together, and 

respond together, leveraging the strengths of both volunteer spirit and professional expertise, 

will be the most successful in protecting communities. 

Ultimately, the measure of success is not just counted in fire containment percentages or 

response times, but in lives saved and communities spared. The sobering events of recent 

years have shown what works and what doesn’t. By learning from them – as we have 

endeavored to do in this report – and by implementing these strategic improvements, fire 

services and societies can move towards a safer future even as risks grow. The task ahead is 

daunting, but with innovation, cooperation, and commitment at all levels (from firefighters on 

the frontlines to governments and citizens), we can better meet the flames on our terms, in 

both our cities and our bushlands. 
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