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1.0 Executive Summary

This research report analyses the Bushfire 
Response by the Queensland Fire and 
Emergency Services (QFES). Two specific 
areas of the bushfire response are focused 
on, Bushfire Prevention and the Firefighting 
Response. QFES’ activities and processes 
are analysed in depth through the use of 
action research in the form of interviews 
with industry professionals. The broad scope 
for this report allowed for a wide range of 
aspects to be considered which resulted in 
extensive research findings regarding fuel 
reduction burning, climate change impacts, 
organisation and management of bushfire 
response including equipment, staff, and 
risks. The research allows a comprehensive 
knowledge base to be developed and 
provided an in depth and up to date image 
of QFES’ operations within the bushfire 
scene. The collected data was analysed 
using affinity diagramming revealing 

interlinking and complex relationships 
between different data sets. Concept 
tags have been developed throughout 
this process to provide the opportunity 
to scrutinise data from a new angle. The 
analysation process consolidated this 
complex data and aided in presenting it 
graphically. These graphic representations 
allow for simple digestion of research data 
while showing their relationship with the 
research topic. Through this process, areas 
which presented opportunities for a design 
intervention were found, these areas are 
aerial monitoring and early response, fuel 
reduction burning, first aid for burns and 
PPE and technological aids for firefighters. 
These areas resulted in numerous concept 
designs to be produced and developed to 
provide innovative solutions for the bushfire 
response in Queensland.

Figure 2. Australia on Fire (The Daily Telegraph)
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2.0 Introduction

Natural disasters are a common 
occurrence throughout the world and have 
caused endless destruction in countless 
countries throughout time. Australia 
regularly experiences a wide range of 
natural disasters due to its vast size and 
environmental differences. This research 
report will focus on Bushfires and how the 
Queensland Fire and Emergency Services 
handle this natural disaster. Bushfires 
are a regular occurrence in Australia and 
have detrimental effects on residents, 
infrastructure, flora and fauna. With the 
increase in global temperatures due to 
human activity, bushfires will pose a greater 
risk in the coming years than ever before 
with the Black Summer fires of 2019-20 
being just the beginning of an exponential 
increase in severity and probability. It is 
imperative the QFES are prepared and 
well equipped to tackle the increasingly 
threatening occurrence of Bushfires using 
the latest technology and equipment. The 
response by QFES can be split up using the 
PPRR System – Prevention, Preparedness, 
Response and Recovery. This report will be 
focusing on the Prevention and Response 
aspects of QFES bushfire management 
response plan. In-depth research has been 
conducted to dissect and analyse the 
response with the aim of finding ways to 
improve the response through the means of 
a product intervention. 
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3.0 Literature Review

The literature reviewed for this report will 
focus on the prevention and response 
of the Queensland Fire and Emergency 
Services (QFES) actions during the bushfire 
season. QFES carries out a range of 
activities throughout the year focusing on 
bushfire prevention, which mainly revolves 
around fuel reduction burning in woodland 
areas to reduce the risks of fires starting 
and slow progression of a fire front once 
ignited. The firefighting response aspect 
focuses on the actual firefighting on the 
front line of a bushfire. This involves a wide 
range of stakeholders, equipment and 
planning to effectively protect communities 
and important habitats. Global warming 
has caused an increase in the severity 
and occurrence of bushfires in Australia 
resulting in increased pressure on QFES 
to improve their overall management of 
bushfires (Inspector General - Emergency 
Management, 2020).

Figure 3. Australian Mean Temperature Anomaly (CSIRO, 2021)

3.1 Impact of Global Warming
The general research has revealed a 
common trend in severity and rate of 
occurrence of bushfires on a global scale. In 
Australia, in particular Queensland, weather 
conditions have seen drastic changes over 
the last 18 months. Severe rain deficiencies 
were recorded in 2019 when coupled with 
above average temperatures resulted 
in an early bushfire season (Inspector 
General - Emergency Management, 2020). 
Additionally, soil moisture levels were 
below average which further contributed 
to the increased risk of fires and their 
severity (Inspector General - Emergency 
Management, 2020). The combination 
of hot and dry weather contributed to a 
catastrophic fire season often referred to as 
the “Black Summer” which is currently the 
most devastating fire season to date. 
Figure 1. shows the temperature increase 
over the last 110 years which indicates a 
temperature increase trend. This trend 
can be seen worldwide but is especially 
prevalent in Australia due to its hot and dry 
climate.

Australian Mean Temperature Anomaly
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3.2 Prevention

Every year the QFES carries out bushfire 
mitigation strategies. These bushfire 
mitigation strategies revolve mainly around 
fuel reduction burning while education 
and awareness is carried out in local 
communities (QFES, 2021). “Operation 
Cool Burn” is a QFES initiative focusing on 
backburning which reduces fuel loads and 
improves strategic fire breaks throughout 
bushland (QFES, 2021). This bushland can be 
on public and/or private land and requires 
coordination and effective communication 
with landowners and local stakeholders 
(Wiki, 2021). Stakeholders that may be 
consulted and engaged with during these 
activities are the Department of National 
Parks, Sport and Racing, the Department 
of Natural Resources and Mines, HQ 
Plantations which is Queensland’s largest 
forest plantation and local councils (QFES, 
2021).  

3.21 Fuel Reduction Burning

Fuel reduction burning has long been the 
primary way to reduce fuel loads in bushfire 
prone areas and stems from a traditional 
approach to land management by Aboriginal 
people over 40 thousand years ago (Parks 
and Wildlife Service, 2013). Fire was used 
to clear travel pathways and maintain 
vegetation which resulted in increased 
food, plant growth and animal presence for 
hunting. (Parks and Wildlife Service, 2013) 
Small fires were present throughout the 
year and created a mosaic style pattern 
in the landscape which was adapted by 
early western settlers and is still being 
implemented today through fuel reduction 
burns in the cooler months of the year 
(Parks and Wildlife Service, 2013). QFES has 
adapted mosaic burning through its initiative 
“Operation Cool Burn” which implements 
planned low intensity fuel reduction 
burns in key locations (Inspector General 
- Emergency Management, 2020). Low 

Figure 4. Fuel Reduction Burning (The Conversation, 2014)
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intensity burns effectively reduces fuel loads 
while maintaining the seed bed underneath 
and upper layers of forest (Inspector General 
- Emergency Management, 2020) vital for 
the longevity of the natural habitat.
Fuel reduction burns are planned by QFES 
every year and are usually carried out 
during months when the weather is cooler 
and some moisture is present throughout 
the area requiring reduction burning. This 
is done to ensure the fire does not become 
unmanageable, which would result in 
a bushfire and could have catastrophic 
consequences, as burns are usually carried 
out near towns and important infrastructure, 
also referred to as the ‘Wildland-Urban 
Interface’ (Bowman, 2014). High risk areas 
are chosen using predictive modelling which 
uses information from multiple sources 
focusing on fuel loads, curing rate, past fire 
history and the population density in the 
area (Wiki, 2021). Unpredictable weather 
makes planned burns difficult to implement 
as they cannot be safely carried out on 
days with strong winds, rain or unusually dry 

fuel loads, all of which are become more 
erratic and intense due to climate change 
(Bowman, 2014).
Fuel reduction burns are expensive for 
QFES to carry out as they require extensive 
planning and organisation with communities 
and/or private landowners which can be 
very time consuming (Wiki, 2021). Physical 
items such as earthmoving, burning 
and fire control equipment, firemen and 
women to implement these burns make 
this an expensive activity (Wiki, 2021).  Risk 
assessments are carried out for every fuel 
reduction burn and take in consideration the 
weather patterns and predictive modelling 
information (Wiki, 2021). Health risks are of 
high importance when carrying out a burn 
and usually do not pose a danger to QFES 
staff during the burning activity (Wiki, 2021). 
Smoke pollution however has been an 
increasing issue in recent years as it poses 
health risks to people and animals living in 

the area (Bowman, 2014).

Figure 5. Fire can encourage new growth (CSIRO, 2020)
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3.3 Fire Response

The Queensland Fire and Emergency 
Services responds to Bushfires across the 
Queensland and is divided into three key 
groups: Fire and Rescue Service (FRS), 
Rural Fire Service (RFS) and the State 
Emergency Service (SES) (QFES, 2021). The 
FRS attends predominantly to urban fires, 
the RFS respond to and fight bushfires 
throughout the state whereas the SES aids 
in completing jobs that enhance the quality 
and efficiency of the response (Wiki, 2021).

3.31 Firefighting Response

Once a bushfire has been identified QFES 
assess’ the situation and escalates as 
required. In cases of large bushfires a 
remote Incident Control Centre (ICC) will be 
established close to the main fire front but 
out of harms way (Wiki, 2021). The ICC takes 
over communications between the different 
fire crews and sub-organisation of QFES to 
ensure a cohesive and efficient response 
effort by all crew members (Wiki, 2021). Fire 
crews are usually split into different sections 
and receive clear instructions before 
heading out to the fire front with ongoing 
management as conditions change through 
the use of a digital radio system. (Wiki, 2021)

3.32 Safety Gear

Ground crews are equipped with the latest 
safety gear to enable them to withstand the 
extreme ground conditions near a bushfire 
front. Personal Protection Equipment 
(PPE) that is frequently worn by personnel 
includes steel cap boots, thermally 
insulated turnout gear (overalls/jacket 
and pants combination), protective gloves, 
helmets and flash hoods (Wiki, 2021). This 
equipment is supplied to fire fighters by their 
respective brigades (Wiki, 2021). All safety 
gear is optional for the majority of the RFS 
members as they are volunteers (Wiki, 2021). 
“Volunteers can choose whether or not they 
want to protect themselves because it’s their 
civil liberty to exercise their own precaution 
and safety” (Wiki, 2021). Although it is 
optional the vast majority of RFS members 
use the basic safety equipment supplied for 
their use. 

Figure 6. Firefighter Equipment (VFFA, 2017)
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Figure 5. Firefighters trying to stop a firefront  (Daily Mail 2019)

3.33 Equipment

Bushfires often cover very large areas which 
requires QFES to implement a wide range of 
equipment in their response. A large array of 
mobile units, heavy machinery and aircraft 
are deployed during the bushfire season. 
The department utilises 4WD units, light 
and heavy fire trucks which are deployed 
as necessary (Parks and Wildlife Service, 
2021). Heavy machinery includes bulldozers 
and excavators which are used to turn over 
ground cover when establishing fire breaks 
and clearing land for access of fire fighting 
equipment (Wiki, 2021). Aerial support is 
frequently deployed during bushfires due to 
the size and often remote areas they cover. 
The most common types of aircraft are fixed 
and rotary wing types (Parks and Wildlife 
Service, 2021). Aircraft is used to fight fires 
and/or provide continuous aerial monitoring 
of the fire situation (Wiki, 2021). Conventional 
passenger style aircraft have also been 
converted to fight fires and are occasionally 
contracted by QFES to complete water 
dropping flights over fires. An example of 
this would be the DC-10 Air Tanker from 
Canada which has an approximate cost of 
150,000 AUD per water drop. (Wiki, 2021)

Figure 7. Rotary-Wing Aircraft (Aviation Spotters Online)
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3.34 Risks and Injuries to Frontline Staff

Burns
Frontline firefighters are exposed to risks 
every time they deploy to protect their 
community. Burns are a distinct possibility 
when fighting fires but are rarely caused 
by direct contact with flames. They usually 
occur through secondary spray from the fire 
hose which leaves water droplets on the 
firefighters which then boils in the extreme 
heat from the fire resulting in burns (Wiki, 
2021). Providing all PPE is worn this scenario’s 
effect can be reduced although some water 
droplets will make their way onto skin due to 
their small size. 

Respiratory 
Smoke caused by bushfires can have 
detrimental effect on the respiratory system. 
During the 2019-20 Black Summer smoke 

inhalation caused an estimated 445 deaths 
and over 4000 hospitalisations among the 
civilian population (Lewin, 2020) living in 
cities outside of the direct bushfire front. The 
smoke-filled air cost Australia an estimated 2 
Billion in healthcare during this time (Lewin, 
2020). Long term effects of smoke inhalation 
such as lung cancer can also result in serious 
health effects (Lewin, 2020) which can lead to 
premature death. Official results from QFES 
regarding the health effects of firefighters 
during the Black Summer fires have not 
been released at this point as it is still under 
investigation (Wiki, 2021). Although it seems 
likely that RFS members and other frontline 
workers suffered intensified effects than 
civilians in cities. RFS members currently do 
not have specialised respiratory protection 
and depending on the fire brigade can be 
supplied standard N95 masks for use. (Wiki, 
2021)

Figure 10. Sydney Skyline (The Conversation, 2013)

Figure 8. Residents wearing masks 
(New Scientist, 2019)

Figure 9. Sydney Aerial View 
(Australian Services Union 2019)
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This research report focused on the Bushfire 
Response in Queensland. This response 
is caried out by the Queensland Fire and 
Emergency Services. The report looks at 
the prevention strategies and firefighting 
response and were chosen due to their 
complex nature and opportunity for design 
improvements. 
Qualitative research was used for the 
gathering of primary information and data 
for this research report. The methodology 
implemented throughout was action 
research. Action research is an iterative 
process built around four main parts; Initial 
observations and/or planning, deploying a 
research method, analysing the results and 
then repeating the process with an improved 
or specialised scope. The research method 
used for this process was an interview. 
Three iterative rounds of interviews were 
completed with Justin Wiki the Innovation, 
Research & Business Intelligence Specialist 
at Queensland Fire and Emergency Services. 
The interviews allowed for the collection 
of specialist data, which is hard to find by 
using other methods, as it is not knowledge 
possessed by the general public or available 
on public platforms. The data received 
from these interviews was in audio and text 
format, having recorded and transcribed the 
interviews via an app.
Secondary information was sourced through 

4.0 Research

a variety of platforms and informed initial 
background knowledge and understanding 
of the Bushfire Response in Queensland. 
This data was used to structure the interview 
sessions which then revealed deeper and 
more sophisticated information around the 
selected topics. The Queensland Fire and 
Emergency Services are a government 
funded and run organisation and therefore 
regularly reports findings and reviews 
from activities undertaken throughout the 
year in conjunction with recommendations 
for future improvements. These reports 
were produced for review by Government 
officials and contained the latest in-depth 
information on QFES’s activities. This data 
contributed to a well informed knowledge 
base prior to the first interview and negated 
the need for general questions. 
Further research was undertaken by reading 
news articles, reports and observing action 
cam footage of firefighters at the front 
line. These secondary sources provided 
a different insight into some of the issues 
which QFES has not openly reported on 
through their internal reporting system. In 
particular the smoke effects on firefighters’ 
health were something not found in any 
QFES report and was confirmed to be a 
topic rarely spoken about at length within 
the organisation by Mr. Wiki. 

Figure 11. QFES Logo (QLD Government, 2021)
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5.0 Analysis & Findings

The research findings were analysed using 
affinity diagramming which was completed 
manually using a Miro Board. Responses 
from the interview were transcribed, using 
an app for recording and transcribing 
conversations, and subsequently scanned 
for valuable information. This information 
was then organised into three main themes 
which emerged throughout this process. The 
three themes which emerged were QFES 
Operations, Human Resources and QFES 
Assets. 

Concept tags were added to further 
enhance the organisation of the data. After 
reviewing information, tags and themes 
a final summary was produced which 
effectively analyses and categories the 
information into key areas beneficial to this 
research aim.

The majority of the data (75%) was 
distributed between the themes of QFES 
Operations and Human Resources as seen 
in Figure 13. This can be attributed to the 
fact that QFES Operations and Human 
Resources data is based on very complex 
aspects and can have countless variables 
resulting in more data, whereas QFES Asset 
data is inherently less complex as it focuses 
on items and equipment QFES owns and/
or operates which act as an enabler for the 
other two categories. This argument can be 
further analysed when sorting the questions 
asked into the same themes. Each theme 
was questioned 8 times throughout the 
interviews, but the responses received were 
heavily based on the operational and human 
resource side. 

Figure 12. Information ordered into themes

Figure 13. Tags used to organise data

Figure 14. Spread of Information across the three themes
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The standout concept tag as seen in 
Figure 15. was equipment within the QFES 
Assets and Human Resources themes. 
This relationship between the data directly 
correlates with real-life activities, as 
Firefighters (Human Resources) use a wide 
range of different Equipment (QFES Assets) 
to carry out their required tasks effectively. 
The analysis for this report revealed 
some interesting results in particular how 
important the human factors are to the 
work the Queensland Fire and Emergency 
Services undertake every year. 

0 2 4 6 8 10 12

QFES Operations

Human Resources

QFES Assets

Chart Title

Fuel Reduction Burning Flaura & Fauna Equipment Funding Firefighting

Risk Injury Communication Training Expenses

Some opportunities for improvement are 
still possible when looking at the analysis 
of interview data. Possible themes and 
concept tag could be developed previous to 
the interview through the use of secondary 
research, thus creating a structured approach 
to questions. This should also improve the 
consistency of results by allowing for equal 
opportunity for each concept tag to be 
incorporated into questions. For example, 
funding was only mentioned in the last 
interview as this was found to be a point 
of interest after analysing the data gained 
throughout interview 2, thus the overall 
prevalence of this concept tag is low.

Figure 16. Tag occurance per Theme

Figure 15. Coding Table



14

6.0 Discussion

The initial research conducted for this 
report was of a critical nature and built 
the foundations for a well versed and 
productive interview later in the research 
phase. By utilising sources from QFES and 
external parties a broad but comprehensive 
picture emerged of the overall response to 
bushfires in Queensland. The foundations 
of the research allowed for a structured 
approach to building the knowledge base 
and pinpointing promising aspects for 
design interventions which could then be 
further analysed for opportunities. The 
research foundations also revealed missing 
links which could then be addressed 
through the action research phase with an 
industry expert.

The action research undertaken throughout 
this report helped identify key gaps within 
pre-existing knowledge and secondary 
research. By using qualitative research 

interviews, key topics emerged and were 
analysed in detail which prompted further 
investigation into areas of interest. Not only 
did this process cover knowledge gaps 
within the research it also provided an 
insight into problem areas within QFES and 
why. For example, the way QFES organises 
and implements a response plan through 
the use of an Incident Control Centre would 
not have been revealed through secondary 
research as this is an internal process that is 
not openly discussed in public. 
Throughout the action research phase 
I also gained important knowledge and 
experience on how such a research 
process is carried out. By going through 
and analysing information a new way to 
find design opportunities through research 
was experienced. This provides me with a 
larger skill set and understanding of why 
research is important and how to implement 
it efficiently and effectively.

Figure 17. State Emergency Communications Centre (QFES, 2021)
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7.0 Design Implications

The new information revealed through the 
action research phase coupled with the 
secondary research provide numerous 
opportunities for design. The main areas 
for design that were identified focused on 
aerial monitoring and early response, fuel 
reduction burning, first aid for burns and PPE 
and technological aids for firefighters. 
Aerial applications via the use of drones 
showed great potential for use by QFES. 

Currently aerial operations cost the 
organisation a vast amount of money due 
to the expensive nature of flying airplanes. 
Drones on the other hand are compact, 
light, cheaper and provide superior flying 
characteristics, being able to hover over 
fires rather than continuously flying past 
areas of interests in an airplane. Drones 
could be implemented by QFES for early 
response to bushfire reports and sightings. 
With minimal set-up and resources required 
drones can launch at short notice and cover 
large distances very quickly allowing them 
to reach remote parts where bushfires 
have often started in the past. Camera and 
monitoring equipment can be mounted on-
board and allow QFES to quickly analyse the 
emerging fire.
 
Fuel reduction burning was also identified 
as a major design opportunity due to the 
widespread effects it causes to surrounding 
communities which can be positive and 
negative. Although fuel reduction burning 
is currently the most efficient way to reduce 
fire risk and impacts close to communities 
QFES receives negative backlash from 
communities regarding the smoke it 
releases into the surrounding air. Changing 
weather conditions also put pressure on 
QFES as they are unable to perform fuel 

reduction burns when the conditions are not 
ideal and with climate change the weather 
has become more unpredictable causing 
planned burns not to go ahead. 
Thermal burns during the firefighting 
process is a common sight on the front lines. 
PPE worn by firefighters is not 100% efficient 
at reducing burns with water droplets 
boiling on the skin being the major reasons 
for burns. This issue was brought up by Mr. 
Wiki during Interview 2 and gave me an 
insight into how they have previously but 
unsuccessfully tried to implement a running 
cold water therapy system into their arsenal 
of equipment. During firefighting there is 
no available water for treating burns due 
to several reasons outlined in the interview 
therefore requiring a separate mobile unit 
for this issue. 

Respiratory protection for firefighters was 
another concept that was revealed through 
the action research. Firefighters currently 
do not have any specialised respiratory 
protection available to them. After further 
research was conducted and provided 
news reports covering a story on firefighters 
who were unhappy with the current n95 
masks that were supplied by the fire brigade 
and asking for funds to buy better masks. 
The funds were quickly found through 
community engagement and donations. 
The Rural Fire Service receives its funding 
predominantly from community donations. 
This provided a design opportunity to design 
a specialised face mask that would protect 
firefighters during the harsh Australian 
fire season and provide a positive user 
experience to encourage prolonged use 
and demand. Government funding could 
play a potential role in providing funding for 
specialised masks in the industry.  
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8.0 Conclusion

This research report has analysed the 
Bushfire Response by the Queensland 
Fire and Emergency Services (QFES). Two 
specific areas of the bushfire response 
were focused on which were Bushfire 
Prevention and the Firefighting Response. 
These two areas were chosen due to 
their complex nature and opportunity for 
design improvements. Extensive research 
findings regarding fuel reduction burning, 
climate change impacts, organisation 
and management of bushfire response, 
equipment, staff and risks were found. 
The research created a comprehensive 
knowledge base and in conjunction with 
qualitative research methods provided an 
in depth and up to date image of QFES 
operations within the bushfire scene. Once 
data had been collected it was analysed 

using affinity diagramming which revealed 
the interlinking and complex relationships 
between different data sets. Concept tags 
were developed throughout this process 
and provided the opportunity to scrutinise 
data from a new angle. The analysation 
process helped consolidate this complex 
data and aid in presenting it graphically. 
These graphic representations allow for a 
simple breakdown of research data while 
showing their relationship with the research 
topic. Design opportunities were found 
throughout this process and resulted in the 
development of a diverse set of concept 
designs which addressed major issues 
found through the research. A final concept 
was chosen to proceed with to create 
positive change through innovative design 
within the bushfire response in Queensland. 

Figure 18. Forest Re-growth (NSW Gov., 2021) Figure 19. Bushfire Fighter (NSW Gov., 2020)

Figure 20. Grassland Fire (San Diego Tribune, 2020)
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