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Prometheus Wildfire Australia Pilot Program maps overview 
 

 
 
Binna Bura Lodge Wildfire Prevention area coverage. The red line is the Ultra-early 
detection coverage area.  
  
 
 

 
Binna Burra Lodge Pilot, IoT broadband coverage. 
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Indicating IoT sensors placement at the Binna Burra Lodge area.  
 
 
 

Sarabah Boundary pilot prevention and ultra-early detection area.  
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Prometheus Wildfire Australia Pilot Program technology overview 
1. Software 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prometheus Fire Guardian- Software platform for Advanced Wildfire Risk Management.  
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Advanced Wildfire Risk Management features of the Prometheus Fire Guardian: 
Monitoring area risk analysis, Advanced prevention forecast, ultra-early detection, Real-
time monitoring, spread-rate analysis, advanced alert system, remote communication, 
and GPS location detector.         
 
 

2. IoT Ground Sensors 
 
                               
 
 
 
 
 
 
 
 
 
 
 
 
 

3. AI Smoke plumes cameras & Fire Detectors 
 

 
 
 

4. Fire Detector Drones 
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5. Prometheus Tethered High Altitude Platform System (HAPS) 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

6.   Prometheus Multi-Orbital Satellite tasking- Prometheus Mesh Satellite Network 
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1. Prometheus – TACR Fire Management Pilot Program in Australia 
Overview 

 
Prometheus proudly announces the Wildfire Pilot program in Australia, aiming to 
enhance early detection capabilities, implement proactive measures, and improve 
coordination between stakeholders for efficient disaster management in high 
biodiversity regions with limited access to traditional firefighting resources, utilizing 
innovative technologies and strategies such as machine learning algorithms, satellite 
imagery, and mobile applications, in collaboration with TAC Resources, with future 
prospects of expansion in the Asia-Pacific region and scalability to other regions facing 
similar wildfire threats. 

 

 

Introduction to Prometheus Wildfire Pilot Program in Australia 

Prometheus is at the forefront of revolutionizing wildfire management in Australia by 
introducing the Prometheus 1Wildfire Pilot program in partnership with TAC Resources. 
This collaboration brings together the expertise of Prometheus in satellite technology 
and disaster management, specializing in wildfire detection and prevention with the 
innovative solutions provided by TAC Resources in Firefighting training and first 
responding services. By combining forces, the two companies aim to tackle the alarming 

 
1 https://eo-prometheus.space/australia-pilot 
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statistics that Australia faces, with 50,000 bushfires scorching approximately 18 million 
hectares each year, leading to devastating consequences. 

The Prometheus Wildfire Pilot program is a beacon of hope for the regions in Australia 
that are most vulnerable to wildfires, prioritizing areas with high biodiversity and 
ecological significance. With a focus on remote locations that have limited access to 
traditional firefighting resources, the program aims to tailor strategies based on 
historical fire patterns and environmental conditions unique to each region. By 
strategically targeting these areas, the initiative not only aims to mitigate the impact of 
wildfires but also to enhance the overall resilience of ecosystems and communities 
against the growing threat of bushfires. 

Goals and Objectives of the Wildfire Pilot Program 

The Wildfire Pilot program spearheaded by Prometheus sets ambitious goals to 
transform wildfire management in Australia. One of the key objectives is to enhance early 
detection capabilities by harnessing cutting-edge technology, such as machine learning 
algorithms, to predict fire outbreaks before they escalate. For instance, the program will 
utilize AI-driven solutions to analyze satellite imagery for real-time fire mapping, enabling 
authorities to respond swiftly to emerging threats. 

Moreover, a crucial aim of the program is to implement proactive measures to prevent 
wildfires from spreading uncontrollably. This proactive approach involves not only 
detecting fires early but also developing strategies to contain and suppress them 
effectively. As an illustration, the program will focus on creating mobile applications that 
provide real-time community alerts and evacuation plans, empowering residents in 
vulnerable areas to take timely action in the event of a wildfire. 

Furthermore, the Prometheus Wildfire Pilot program is strategically designed to improve 
coordination between various stakeholders involved in wildfire management. By 
fostering collaboration among government agencies, firefighting services, and local 
communities, the program seeks to streamline communication channels and response 
mechanisms to ensure a more effective disaster management framework. Through these 
concerted efforts, the program aims to mitigate the impact of wildfires on lives, property, 
and the environment, marking a significant step towards a more resilient and sustainable 
future. 
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Target Areas for Implementation 

The Wildfire Pilot program in Australia has strategically selected target areas based on 
specific criteria to maximize its impact on wildfire management. One such criterion 
involves prioritizing regions with high biodiversity and ecological significance, aiming to 
protect critical ecosystems from the devastating effects of bushfires. For example, the 
program may focus on areas that are home to endangered species or that play a crucial 
role in maintaining the ecological balance of the region. By concentrating efforts on these 
ecologically important regions, the program not only safeguards biodiversity but also 
contributes to the overall resilience of the environment against fire-related threats. 

Moreover, the Wildfire Pilot program is designed to pay special attention to remote areas 
in Australia that have limited access to traditional firefighting resources. These remote 
regions often face significant challenges when combating wildfires due to their 
geographical isolation and lack of infrastructure. For instance, the program may target 
areas in the Outback or areas surrounded by dense forests where fire suppression efforts 
are particularly challenging. By focusing on these remote locations, the program aims to 
bridge the gap in wildfire response capabilities and ensure that even the most hard-to-
reach areas receive the necessary support in times of crisis. This tailored approach 
reflects the program's commitment to addressing the diverse and complex landscape of 
wildfire risks across Australia. 
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Innovative Technologies and Strategies Utilized 

Incorporating cutting-edge technologies and strategies, the Wildfire Pilot program 
harnesses the power of artificial intelligence and machine learning algorithms to 
revolutionize wildfire management. For instance, by using historical fire data and 
environmental factors, the program can predict potential fire outbreaks, allowing 
authorities to take preventive measures in high-risk areas before disasters unfold. This 
proactive approach not only helps in reducing response time but also minimizes the 
spread of wildfires, ultimately mitigating their impact on communities and ecosystems. 

Moreover, the integration of satellite imagery plays a crucial role in real-time fire mapping 
and monitoring. By leveraging satellite technology, the program can detect wildfires in 
their early stages, track their progression, and provide accurate information to 
firefighting teams on the ground. This real-time data allows for swift decision-making, 
efficient resource allocation, and better coordination among response agencies, leading 
to a more effective and targeted wildfire response. Additionally, the development of 
mobile applications tailored for community alerts and evacuation plans enhances public 
safety by ensuring timely notifications and clear instructions during emergency 
situations. 

 

Collaboration Insights between Prometheus and TAC Resources 
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The collaboration between Prometheus and TAC Resources goes beyond a mere 
partnership; it signifies a groundbreaking endeavor to revolutionize wildfire 
management. Through joint research and development initiatives, the two companies 
are pooling their expertise to push the boundaries of wildfire detection technologies. For 
instance, Prometheus, with its proficiency in satellite technology led by Eleftherios 
Plafountzis, is complemented by TAC Resources' innovative approach guided by Lydia 
Halim and Troy Cuff. This collaboration paves the way for cutting-edge solutions that 
leverage AI and satellite technology, setting a new standard in proactive wildfire 
prevention and rapid response strategies. 

Moreover, the synergy between Prometheus and TAC Resources extends to a shared 
commitment to sustainable wildfire management practices. By aligning their goals and 
strategies, the companies are not only addressing the immediate challenges posed by 
wildfires but also fostering a long-term ethos of environmental stewardship. This 
commitment underscores the ethical responsibility both entities uphold in safeguarding 
communities, ecosystems, and biodiversity from the devastating impacts of bushfires. 
Through knowledge exchange and collaborative efforts, Prometheus and TAC Resources 
are at the forefront of shaping the future of wildfire resilience and disaster response, not 
only in Australia but potentially on a global scale. 

Expansion Initiatives in the Asia-Pacific Region 

Prometheus's expansion into the Asia-Pacific region signifies a strategic move to address 
the unique wildfire management challenges faced by countries beyond Australia. For 
instance, in Southeast Asia, where rapid urbanization and deforestation contribute to 
increased fire risks, Prometheus is tailoring its technology and strategies to suit the 
region's environmental dynamics. By collaborating with local experts and authorities, the 
program seeks to enhance early detection capabilities and facilitate a swift response to 
potential fire outbreaks. 

Furthermore, in the Pacific Islands, where the ecological balance is fragile, Prometheus 
is working closely with indigenous communities to integrate traditional ecological 
knowledge with modern wildfire management techniques. This holistic approach not 
only improves the effectiveness of fire prevention but also fosters a sense of ownership 
and stewardship among the local population. Through these diverse initiatives, 
Prometheus is not only mitigating the immediate risks of wildfires but also nurturing a 
culture of resilience and sustainability across the Asia-Pacific region. 
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Impact Assessment and Future Prospects 

The Prometheus Wildfire Pilot program in Australia is not just a short-term solution but a 
long-term strategy to tackle the challenges posed by wildfires. By enhancing early 
detection capabilities and implementing proactive measures, the program aims to 
reduce response time and prevent wildfires from escalating, ultimately leading to more 
efficient disaster management processes. For instance, the utilization of machine 
learning algorithms for predictive modeling allows for the identification of high-risk 
areas, enabling authorities to allocate resources effectively and prioritize areas most 
vulnerable to wildfires. 

Moreover, the collaboration between Prometheus and TAC Resources signifies a 
significant step towards sustainable wildfire management practices. By sharing 
expertise in satellite technology and AI-driven solutions, both companies contribute to 
the development of cutting-edge technologies that can revolutionize how wildfires are 
detected and managed. This partnership not only benefits Australia but also sets a 
precedent for international cooperation in addressing common environmental 
challenges, fostering a culture of knowledge exchange and innovation in the realm of 
disaster management. 

In the ever-evolving landscape of wildfire management, the future prospects of the 
Prometheus Wildfire Pilot program lie in its adaptability and scalability. As the program 
continues to innovate and refine its strategies based on real-time data and feedback, 
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there is a potential for expansion to other regions globally that face similar wildfire 
threats. This scalability not only highlights the program's success but also underscores 
its broader impact on enhancing global wildfire preparedness and response, setting a 
new standard for proactive disaster management initiatives. 

 
 
 

2. Prometheus Wildfire Pilot Program: Revolutionizing Australia 
Firefighting Landscape 

 
The overview of the Prometheus Wildfire Pilot Program in Australia highlights its 
objectives, collaboration efforts, and its role in enhancing wildfire management 
practices through advanced simulation models and decision support tools. This paper 
also discusses the challenges of wildfire management in the context of climate change 
and emphasizes the importance of integrated wildfire monitoring systems like 
Prometheus Fire Guardian in mitigating catastrophic events globally. Overall, it 
emphasizes the transformative impact of the Prometheus program on Australia's wildfire 
management landscape and its potential as a model for other countries. 
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Introduction: Significance of the Prometheus Wildfire Pilot Program 

The Prometheus Wildfire Pilot Program heralds a significant advancement in wildfire 
management strategies, especially pertinent for Australia where the landscape is 
increasingly vulnerable to the severe impacts of wildfires. This program, originally 
developed in Greece and later adapted to align with the unique environmental and 
climatic conditions of Australia, exemplifies the importance of international 
collaboration in tackling global challenges like wildfire management. The adaptation 
process involved not just a transfer of technology but a meticulous customization to 
ensure the model's effectiveness in predicting and managing wildfires in Australian 
ecosystems. 

This initiative is crucial at a time when climate change, coupled with other ecological and 
human factors, is intensifying the frequency, scale, and intensity of wildfires. By 
leveraging advanced simulation and detection technologies, the Prometheus program 
directly contributes to enhancing the precision of fire growth predictions, which is vital 
for early detection, rapid response, and strategic firefighting efforts. Such capabilities 
are indispensable for safeguarding communities, preserving biodiversity, and minimizing 
economic losses from wildfires. The program's focus on improving predictive accuracy 
and operational efficiency underscores its role in not just responding to wildfires more 
effectively, but also in fostering community resilience against future threats. This effort 
marks a proactive step towards transforming 2wildfire management practices, setting a 
benchmark for other regions grappling with similar challenges. 

Objectives of the Prometheus Wildfire Pilot Program 

The Prometheus Wildfire Pilot Program has been meticulously developed to address the 
urgent need for superior wildfire management strategies in Australia, focusing 
particularly on applying the 10-day advanced Wildfire Prevention forecast, to augment 
ultra early detection capabilities and fortifying rapid response mechanisms to wildfires. 
At the heart of its objectives is the ambition to substantially refine the accuracy of fire 
growth simulations. These simulations are pivotal for forecasting the trajectory and 
expansion of wildfires with a high degree of precision. Enhanced predictive capabilities 
enable the formulation of bespoke strategies specifically tailored for regions designated 
as high-risk. This proactive approach is vital for the implementation of preventative 
actions aimed at safeguarding both vulnerable ecosystems and human communities 
from the devastating impact of uncontrolled wildfires. 

Moreover, the program places a strong emphasis on the role of advanced modeling tools 
in deepening the comprehension of wildfire behavior across diverse environmental 
scenarios. By leveraging sophisticated simulation technologies, the Prometheus 
program aims to equip fire management agencies with the insights needed to anticipate 

 
2 https://ceos.org/ourwork/workinggroups/disasters/wildfire-pilot/ 
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fire movements and intensity. This knowledge base is critical for orchestrating more 
effective firefighting and mitigation efforts, ultimately leading to a reduction in the loss of 
life, property, and biodiversity. Through the integration of cutting-edge 3 fire growth 
modeling with strategic planning and response activities, the Prometheus Wildfire Pilot 
Program endeavors to set a new standard in wildfire management, ensuring that 
Australia is better prepared to face the challenges posed by increasingly frequent and 
severe wildfires. 

The Role of TAC Resources in Enhancing Prometheus Capabilities 

TAC Resources stands at the forefront of advancing the Prometheus Wildfire Pilot 
Program by leveraging its vast technical expertise in emergency response and firefighting 
training, showcasing a robust track record of providing top-tier services. With an arsenal 
of resources dedicated to fire extinguisher training, fire warden training, and evacuation 
drills, TAC Resources stands as a beacon of preparation and professionalism in times of 
crisis. Moreover, the availability of skilled emergency responders for on-site coverage 
4underlines the organization’s commitment to ensuring prompt and effective response 
in critical situations. 

The collaboration with industry stalwarts such as TacAero and CubCrafters elevates TAC 
Resources’ capabilities in firefighting, particularly through pilot collaboration initiatives. 
These partnerships not only bolster firefighting efforts but also introduce innovative 
approaches to emergency response, blending aerial support with ground operations to 
craft optimized response strategies. 

TAC Resources prides itself on offering a comprehensive suite of firefighter training 
programs. These programs are meticulously designed to cover a broad spectrum of 
skills, ranging from fire extinguisher handling to fire warden responsibilities and 
evacuation procedures. This extensive training ensures that firefighters and emergency 
responders are well-equipped to tackle a variety of challenges. 

Moreover, TAC Resources extends its training capabilities to scenarios that involve high-
risk firefighting environments. Such specialized training is pivotal in preparing 
responders for the diverse challenges they may face, reflecting TAC Resources’ 
commitment to maintaining a high standard of readiness and professionalism among 
emergency responders. 

 

 
3 https://www.researchgate.net/publication/267178488_Burning_issues_with_PROMETHEUS_-
_the_Canadian_wildland_fire_growth_simulation_model 
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 Key Features of Fire Growth Simulation Models in Prometheus 

The Prometheus Wildfire Pilot Program stands out for its advanced fire growth simulation 
models, which leverage sophisticated algorithmic approaches to accurately predict fire 
front evolution. One of the key features of the Prometheus model is the adoption of the 
"outer hull" method, designed to enhance the accuracy of fire front simulations. This 
innovative approach is instrumental in modeling complex fire behaviors by effectively 
removing tangles from the evolving firefront. The result is a more reliable and realistic 
simulation, which is crucial for planning and executing wildfire management strategies. 

In addition to the "outer hull" method, the Prometheus program incorporates several 
other advancements in fire growth modeling techniques. These include data smoothing 
and parameter adjustments, which further refine the model's predictive capabilities. By 
adjusting the input parameters and smoothing out the data, the model is able to produce 
more accurate and actionable predictions. This level of precision is vital for fire 
management agencies, providing them with valuable insights that inform decision-
making and resource allocation. The integration of these advanced modeling techniques 
underscores the Prometheus program's commitment to enhancing wildfire prediction 
and management through cutting-edge technology. 
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Challenges in Wildfire Management: Addressing Climate Change Impacts 

In Australia, as in many other wildfire-prone regions of the world, climate change has led 
to a marked increase in the frequency, intensity, and complexity of wildfire events. These 
changes present a formidable challenge to wildfire management agencies, requiring a 
shift towards more adaptive and proactive management strategies. The Prometheus 
Wildfire Pilot Program represents a critical effort in this direction, utilizing state-of-the-
art simulation models to predict fire behavior and assess risk with greater accuracy. By 
incorporating the latest research on climate change impacts on wildfire behavior, the 
Prometheus program equips firefighters and land managers with the tools needed to 
make informed decisions in the face of rapidly evolving fire scenarios. This approach is 
vital in not only managing the immediate threats of wildfires but also in planning and 
implementing long-term mitigation strategies to enhance resilience against future 
events. 

Moreover, the increasing unpredictability of wildfires, exacerbated by climate change, 
underscores the importance of ongoing innovation in fire management practices. The 
Prometheus program, with its emphasis on continuous improvement and adaptation of 
its models, serves as a beacon for how research and technology can come together to 
tackle the multifaceted challenges posed by wildfires. By leveraging advanced 
algorithms and computational models, the program aids in designing fire-safe 
communities, enhancing firefighting strategies, and ultimately reducing the risk and 
impact of fires on ecosystems and human settlements alike. The commitment to 
research and development within the Prometheus initiative ensures that wildfire 
management strategies remain robust and effective, even as the nature of wildfires 
themselves changes. 
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Operational Modules of the Prometheus System for Comprehensive Wildfire 
Management 

The Prometheus system represents a significant advancement in the realm of wildfire 
management, encompassing six distinct operational modules designed to address 
various aspects of fire management comprehensively. These modules are: Prevention 
Planning, which focuses on strategies to mitigate the risk of fire ignition; Fuel 
Management, aimed at reducing the combustible materials that can feed a wildfire; Fire 
Behavior, which analyzes how fires might spread under different conditions; Suppression 
Management, focusing on the strategies and resources needed to control and extinguish 
fires; Impact to Soil, assessing the potential damage to soil quality and composition; and 
Effects on Vegetation and Ecosystem, evaluating the short and long-term impacts of 
wildfires on local flora and fauna. Together, these modules provide a robust framework 
for not only responding to5 wildfire management but also preparing for them, assessing 
their potential impact, and managing their aftermath in a way that minimizes damage to 
both human communities and natural ecosystems. 

 
5 https://cordis.europa.eu/project/id/ENV4980716 
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Further enhancing the Prometheus system's efficacy is the ongoing collaboration with 
several European countries, including the UK, France, Italy, Greece, Portugal, and 
Cyprus, to conduct operational tests and real-world experiments. This international 
partnership aims to validate and refine each module's effectiveness across varying 
vegetation types, soil compositions, topographic conditions, and weather scenarios. By 
integrating findings from these tests, the Prometheus system's capabilities can be 
tailored to diverse environments, ensuring its models and strategies are both versatile 
and applicable on a global scale. Such collaborative efforts not just validate the system's 
current functionalities but also open avenues for future enhancements, making the 
Prometheus system a continually evolving tool in the fight against wildfires. 

Global Context: Importance of Integrated Wildfire Monitoring Systems 

As the global landscape faces the escalating challenges of climate change, population 
expansion, and the increasing encroachment of urban areas into wildlands, the 
imperative for sophisticated wildfire monitoring systems becomes ever more critical. 
The Prometheus Wildfire Pilot Program exemplifies the integration of advanced 
simulation models with comprehensive international collaboration, aimed at tackling 
the multifaceted threats posed by wildfires. With the absence of dedicated global 
satellite systems for wildfire monitoring, the reliance on mature remote sensing 
technology through platforms like GWIS and FIRMS, the Prometheus multi-orbital 
satellite tasking capabilities, underscores the ingenuity behind Prometheus. This 
program not only enables enhanced early warning systems but also fortifies response 
strategies. Through the amalgamation of global resources and expertise, Prometheus 
aims to significantly diminish the devastating effects of wildfires on communities, 
economies, and ecosystems worldwide. 

The significance of such integrated systems is further amplified by their potential to 
bridge gaps in Earth Observation (EO) capabilities, addressing the dire need for 
coordinated global wildfire monitoring activities. By bringing together wildfire managers, 
disaster coordination bodies, air quality agencies, and stakeholders across various 
sectors, Prometheus fosters a unified front against the burgeoning threat of wildfires. 
This collaborative approach not only facilitates the sharing of critical data and insights 
but also propels forward the development of innovative solutions tailored to the unique 
challenges of different regions. As the global community grapples with the increasing 
frequency of catastrophic wildfire events, the Prometheus program stands as a beacon 
of hope, demonstrating the profound impact of collective action and advanced 
technology in safeguarding our planet. 
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Conclusion: Advancing Wildfire Management Practices with Prometheus 

 

The Prometheus Wildfire Pilot Program has emerged as a pivotal development in the 
realm of wildfire management within Australia, marking a significant leap towards 
sophisticated, data-driven approaches to anticipating and mitigating wildfire threats. By 
leveraging cutting-edge simulation models and fostering a spirit of international 
cooperation, Prometheus has not only tackled the immediate and complex challenges 
presented by wildfires but has also established a scalable and replicable framework for 
global wildfire management efforts. This initiative demonstrates the critical importance 
of integrating technological innovation with collaborative strategies to enhance the 
efficacy of wildfire prevention, response, and recovery processes. 

Furthermore, the program underscores the necessity of ongoing innovation and 
partnership in the field of wildfire management. As climate change continues to 
influence the frequency, intensity, and unpredictability of wildfires around the world, the 
demand for adaptable and forward-thinking solutions like Prometheus Fire Guardian 
becomes increasingly urgent. By serving as a model of proactive and predictive wildfire 
management, the Prometheus Wildfire Pilot Program offers valuable insights and 
methodologies that can be adapted and implemented by other nations grappling with the 
escalating challenges of wildfire risks. The commitment to continuous improvement and 
international collaboration embedded in the Prometheus program is indispensable for 
building resilient communities and preserving natural ecosystems in the face of an ever-
changing wildfire landscape. 
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3. Innovative Technology and Strategies in the Prometheus Wildfire 
Pilot Program in Australia 

 
Prometheus scientists explored how cutting-edge technologies, such as advanced 
surveillance systems and data-driven decision-making, are revolutionizing wildfire 
management in Australia Prometheus Wildfire Pilot Program, leading to operational 
successes and advancing the country's wildfire resilience through innovation. 

 
 

 

 

 

 

Introduction to Wildfire Challenges in Australia 

 

 

Severity of Wildfires 

Australia is on the frontline of the global wildfire crisis, experiencing some of the most 
severe wildfires in the world. These fires not only cause widespread destruction to 
properties and landscapes but also have a profound impact on the country's rich 
biodiversity and ecological balance. 6Bushfire prediction in Australia involves trained fire 
behavior analysts and complex computer-based two-dimensional bushfire simulation 
models. The increasing frequency and intensity of wildfires in Australia, exacerbated by 
climate change and certain land management practices, pose significant challenges 
that demand innovative solutions for mitigation and management. 

Wildfires threaten not just the immediate areas they burn but also contribute to long-
term environmental and societal challenges. The need for innovative solutions to 
manage and mitigate these fires is more critical than ever, as they continue to pose a 
substantial threat to Australia's biodiversity and the ecological balance of the region. 

 
6https://www.researchgate.net/publication/321495370_Bushfire_simulators_and_analysis_in_Australia_
insights_into_an_emerging_sociotechnical_practice 
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Overview of the Prometheus Wildfire Pilot Program 

 

Program Initiatives 

The Prometheus Wildfire Pilot Program represents a groundbreaking initiative aimed at 
revolutionizing 7 wildfire management through the integration of cutting-edge 
technologies and strategic approaches. Spearheaded by Prometheus Space 
Technologies, the program seeks to enhance Australia's resilience to wildfires by 
focusing on advanced 10-day prevention, ultra-early detection, rapid response, and 
stakeholders alert, and the efficient allocation of resources. 

This innovative program collaborates with local and government agencies and research 
institutions to bring about a transformation in how wildfires are managed. By leveraging 
advanced technologies and strategic planning, the Prometheus Wildfire Pilot Program 
aims to significantly improve the effectiveness of wildfire combating efforts. 

Funding and Partnerships 

The Prometheus Wildfire Pilot Program can benefit from a diverse funding pool, including 
government grants, private sponsorships and investments, and research grants, which 
underscores the broad-based support for innovative approaches to 8 wildfire 

 
7 https://www.chiefscientist.nsw.gov.au/rd-action-plan/bushfire-response-rd-mission/bushfire-
technology-pilots-program 
8 https://www.chiefscientist.nsw.gov.au/rd-action-plan/bushfire-response-rd-mission/bushfire-
technology-pilots-program 
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management. Partnerships with local firefighting agencies and academic institutions are 
critical to the program's success, allowing for the leveraging of diverse expertise and 
resources. Furthermore, collaboration with international organizations and leading tech 
companies enhances the program's access to global innovations and best practices, 
ensuring that Australia remains at the forefront of wildfire management technology. 

 

Technology Utilization in the Prometheus Wildfire Pilot Program 

 

Advanced Surveillance Systems 

A key feature of the Prometheus Wildfire Pilot Program is the use of state-of-the-art 
drones and High-Altitude Platform Systems (HAPS) equipped with thermal imaging 
cameras for early wildfire detection. This technology allows for the rapid identification of 
fire outbreaks, enabling quicker response times potentially limiting the spread of fires, 
and tracking arson activities. AI algorithms play a crucial role in analysing satellite data 
to predict fire behaviour and assess the potential spread of wildfires, providing 
invaluable insights for firefighting strategies. 

Remote sensing technologies offer real-time monitoring of fire dynamics and 
environmental conditions, supporting firefighting operations with up-to-date 
information. This technological advantage is critical for making informed decisions and 
deploying resources effectively during wildfire incidents. 
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Data-driven Decision Making 

The program employs machine learning models to process vast amounts of historical 
wildfire data, identifying patterns that help optimize the allocation of firefighting 
resources. This data-driven approach enhances the efficiency and effectiveness of 
wildfire management efforts. Geographic Information Systems (GIS) tools are utilized to 
map high-risk areas, prioritizing preventive measures and firefighting efforts based on 
comprehensive spatial analysis. The integration of weather forecasting data further 
strengthens the program's ability to anticipate fire outbreaks and formulate pre-emptive 
strategies, showcasing the power of 9technology in transforming wildfire management. 

 

Strategies for Effective Wildfire Prevention and Management 

Community Engagement and Education 

Community workshops and awareness campaigns represent a cornerstone of the 
program's strategy, educating residents about fire safety measures and evacuation 

 
9 https://www.chiefscientist.nsw.gov.au/rd-action-plan/bushfire-response-rd-mission/bushfire-
technology-pilots-program 
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protocols. This 10 community-focused approach ensures that individuals are better 
prepared to protect themselves and their properties in the event of a wildfire. The 
collaboration with indigenous communities is particularly noteworthy, as it incorporates 
traditional knowledge and fire management practices into modern strategies, enriching 
the program's approach with time-tested wisdom. 

 

Outcomes and Impact of the Prometheus Wildfire Pilot Program 

Operational Successes 

The early warning systems developed under the program have significantly reduced 
response times, enabling firefighters to act swiftly and contain wildfires more effectively 
before they escalate. Integrated communication platforms have facilitated seamless 
coordination among firefighting teams, leading to more efficient and strategic 
deployment of resources. Enhanced situational awareness tools provide real-time data 
insights, empowering decision-makers with the information needed to manage wildfires 
strategically. 

 

Challenges and Lessons Learned 

Scaling up the program to cover larger regions presents logistical challenges, including 
the need for robust infrastructure and operational coordination. Data privacy and 
cybersecurity concerns are paramount, necessitating stringent protocols to protect 
sensitive information gathered through advanced surveillance technologies. Continuous 
training and capacity building are essential to ensure that personnel are proficient in 
utilizing the advanced technologies integral to the program. 

 

 

 

 

 

 

 

 

 
10 https://www.chiefscientist.nsw.gov.au/rd-action-plan/bushfire-response-rd-mission/bushfire-
technology-pilots-program 
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Comparative Analysis with Global Wildfire Management Programs 

 

 

Lessons from International Models 

The success of wildfire management programs in countries like the United States and 
Canada offers valuable insights that can refine Australia's approach. A comparative 
analysis of AI-driven wildfire prediction models and early warning systems across 
borders reveals significant opportunities for collaboration and knowledge sharing. 
International partnerships are pivotal, fostering innovation exchanges and mutual 
support in tackling the common challenges associated with 11wildfire prevention and 
management. 

 

 

 

 

 

 
11https://www.researchgate.net/publication/378678833_A_Synergistic_Approach_to_Wildfire_Preventio
n_and_Management_Using_AI_ML_and_5G_Technology_in_the_United_States 
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Conclusion: Advancing Australia's Wildfire Resilience Through Innovation 

 

 

 

 

Future Prospects and Sustainability 

The Prometheus Wildfire Pilot Program sets a new standard for sustainable wildfire 
management practices, emphasizing the importance of 12 technology, community 
engagement, and ecological stewardship. By integrating renewable energy sources and 
green technologies into firefighting operations, the program aims to reduce its carbon 
footprint and contribute to a more sustainable future. Ongoing collaboration with 
international stakeholders and continuous research and development efforts position 
Australia as a global leader in 13 innovative wildfire prevention and management 
strategies. 

 

 
12 https://www.chiefscientist.nsw.gov.au/rd-action-plan/bushfire-response-rd-mission/bushfire-
technology-pilots-program 
13https://www.researchgate.net/publication/378678833_A_Synergistic_Approach_to_Wildfire_Preventio
n_and_Management_Using_AI_ML_and_5G_Technology_in_the_United_States 
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4. Objectives of the Prometheus Wildfire Pilot Program in Australia 
 

This is the overview of the Prometheus Wildfire Pilot Program in Australia, its key 
features, goals, collaborative adaptation efforts, UAV technology integration, and 
remote sensing advancements in fire behavior prediction. 

 
 

 

 

Overview of the Prometheus Wildfire Pilot Program in Australia 

The Prometheus Wildfire Pilot Program is a groundbreaking initiative aimed at 
revolutionizing wildfire prevention and management strategies in Australia. By utilizing 
International Forest Fire Danger Rating System, the program has significantly enhanced 
the forecasting of fire growth, assessment of fuel management strategies, planning 
prescribed burns, and studying landscape patterns. For instance, by simulating 14fire 
growth scenarios, Prometheus intends to help fire authorities in Australia make informed 
decisions to mitigate potential risks and protect vulnerable areas. 

One of the primary goals of the Prometheus program is to reduce the environmental, 
economic, and social impacts of wildfires in Australia. Through specific objectives such 

 
14 https://firegrowthmodel.ca/pages/prometheus_overview_e.html 
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as improving suppression strategies, enhancing post-fire risk assessment procedures, 
and optimizing resource allocation for firefighting efforts, the program aims to create a 
more resilient and prepared approach to wildfire management. For example, by adapting 
the Prometheus model to local conditions, the program can offer tailored solutions that 
address the unique challenges posed by Australian landscapes and climate patterns. 

Moreover, the significance of the Prometheus Wildfire Pilot Program lies in its 
collaborative efforts and continuous adaptation to meet the evolving needs of different 
regions.  

 

Program Background and Significance 

The Prometheus Wildfire Pilot Program in Australia is a groundbreaking initiative that 
stemmed from a wildland fire growth simulation model developed by the Prometheus 
scientists, after the severe incident in the Mati area in Athens-Greece that claimed 104 
souls. By simulating fire growth, Prometheus has enabled experts to forecast potential 
fire behavior accurately, thus aiding in the development of proactive fire management 
plans and strategies. Moreover, the program's role in assessing fuel management 
strategies has been pivotal in identifying areas susceptible to rapid fire spread and 
intensity. Additionally, the program's ability to study landscape patterns has provided 
valuable insights into how environmental factors influence fire behavior. For instance, by 
analyzing historical fire data alongside landscape characteristics, researchers can 
identify high-risk areas prone to wildfires and implement targeted prevention measures. 

Key Features of the Prometheus Program 

Furthermore, the Prometheus platform, known as Prometheus Fire Guardian, serves as 
a pivotal element in the program's functionality by offering a user-friendly interface 
tailored to end-users' needs. This interface not only simplifies the software development 
process but also ensures that the program is more accessible to a wider audience, 
including stakeholders involved in wildfire management and research. For instance, by 
utilizing Prometheus Fire Guardian, users can interact with the program more intuitively, 
enabling them to analyse fire behaviour trends, evaluate potential risks, and devise 
strategic responses efficiently. These user-centric features underscore the program's 
commitment to enhancing wildfire prevention and management strategies through 
cutting-edge technological solutions. 

Goals and Objectives of the Program 

The Prometheus Wildfire Pilot Program in Australia has a multifaceted approach to 
achieving its goals and objectives. In addition to enhancing wildfire prevention strategies, 
the program also emphasizes the importance of improving suppression tactics to 
effectively combat fires in diverse environmental conditions. For instance, by optimizing 
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the allocation of firefighting resources, Prometheus ensures that critical areas prone to 
wildfires receive adequate attention and support during peak fire seasons. 

Moreover, the program places a strong emphasis on community engagement and 
education as part of its objectives. By involving local communities in fire prevention 
efforts and educating them on fire safety measures, Prometheus aims to build a resilient 
and well-informed population capable of responding effectively to wildfire threats. This 
proactive approach not only empowers communities but also fosters a collaborative 
spirit in mitigating the impact of wildfires across Australia. 

 

 

HAPS Technology Integration for Bushfire Management 

The utilization of High Altitude Platform Systems (HAPS) in bushfire management has 
revolutionized 15wildfire prevention and suppression strategies, offering a cutting-edge 
approach to combating forest fires. By harnessing the power of machine learning 
algorithms and remote-sensing technologies, HAPS-integrated forest fire management 
systems have significantly improved the accuracy of ultra-early fire detection and the 
prediction of fire behavior, enabling quicker response times and more targeted 
firefighting efforts. This integration not only streamlines firefighting operations but also 
minimizes the risks faced by emergency responders by providing critical real-time 
information on the evolving fire dynamics. 

Moreover, the adoption of HAPS technology in bushfire management not only enhances 
the early detection and suppression of wildfires but also presents a sustainable solution 

 
15 https://www.mdpi.com/2504-446X/7/1/47 
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for reducing human casualties, economic losses, and environmental damage 
associated with uncontrolled fires. The ability of HAPS to cover vast terrains swiftly and 
access hard-to-reach areas ensures comprehensive monitoring and assessment of fire-
prone regions for long operation time, contributing to a proactive and efficient wildfire 
management approach. By combining the agility and precision of HAPS with advanced 
technological tools, such as machine-learning algorithms and remote-sensing 
capabilities, the Prometheus Wildfire Pilot Program leverages these innovations to 
bolster Australia's wildfire prevention and management strategies, marking a significant 
advancement in the country's firefighting capabilities. 

 

Remote Sensing Advancements in Fire Behavior Prediction 

Remote sensing technology has revolutionized the way 16 fuel types are mapped in 
forests, a critical component in accurately predicting fire behavior. For instance, by using 
satellite imagery, SAR, and LiDAR data, experts can identify different fuel levels and 
vegetation types, allowing for a detailed assessment of fire risk areas. This level of 
precision enables fire management agencies to tailor their strategies effectively, 
allocating resources where they are most needed to mitigate potential fire hazards. 

Moreover, remote sensing technology not only streamlines the process of fuel type 
mapping but also offers a cost-effective alternative to traditional ground-based 
methods. For example, aerial surveys can cover vast forested areas in a fraction of the 

 
16 https://www.sciencedirect.com/science/article/pii/S0301479723011039 
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time it would take ground crews, reducing operational costs and enhancing overall 
efficiency. These advancements in remote sensing have significantly improved fire 
management practices, allowing for quicker response times and more informed 
decision-making during wildfire incidents. By continually refining these technologies, 
such as implementing deep learning algorithms for enhanced classification outcomes, 
the accuracy of fire behavior predictions is continuously being enhanced, contributing to 
more proactive and effective wildfire prevention measures. 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. The environmental impact and sustainability of the Prometheus 
Wildfire Pilot Program 

 
This paper explores the environmental impact and sustainability of the Prometheus 
Wildfire Pilot Program, highlighting its role in wildfire management and conservation 
efforts. 
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Environmental Impact Assessment of Prometheus 

The integration of fire-fighting science with ecological impact assessments within the 
Prometheus fire management information system marks a significant advancement in 
the way wildfire threats are addressed. Through this comprehensive approach, the 
system not only aims at prevention, suppression, and mitigation but also places a strong 
emphasis on the 17prevention and evaluation of impacts on ecosystems. This dual focus 
ensures that fire management strategies are not only effective in controlling wildfires but 
also mindful of their environmental consequences. By leveraging state-of-the-art 
technology and scientific research, Prometheus facilitates a holistic view of wildfire 
management, where ecological considerations are central to the planning and execution 
of fire prevention measures. 

Operational-level models like Prometheus are indispensable in the realm of fire 
management, especially when it comes to predicting fire behavior and its potential 
spread across diverse landscapes. These models serve as critical tools in both research 
and practical applications, enabling fire management agencies to make informed 
decisions based on accurate simulations of fire scenarios. A notable example of 
Prometheus's impact is its operational testing across several use cases, which has been 

 
17 https://cordis.europa.eu/article/id/80061-assessing-the-positive-impact-of-forest-fires 
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instrumental in refining models and software to better suit the needs of wildfire 
mitigation strategies. This not only illustrates the program's adaptability and 
effectiveness in different environmental and climatic conditions but also highlights its 
contribution to enhancing the sustainability of wildfire management practices on an 
international scale. 

 

 

Sustainability Measures Implemented in the Program 

The Prometheus Wildfire Pilot Program integrates several innovative sustainability 
measures within its operational framework to enhance the efficiency and effectiveness 
of wildfire management. At its core, the program utilises an empirical algorithm for 
simulating wildfire dynamics, leveraging the principles of locally elliptic fire spread and 
Huygens' principle. This approach not only facilitates a more accurate prediction of 18fire 
progression but also underscores the program's dedication to applying scientific 
principles in pursuit of sustainable wildfire management. Furthermore, Prometheus has 
pioneered the use of the "outer hull" approach alongside data and parameter smoothing 
techniques. These methods significantly refine the accuracy of firefront simulations, 
thereby enabling more precise and effective firefighting strategies that can mitigate 
environmental impact. 

In addition to these technical innovations, Prometheus has explored the level set method 
as a novel tool for forest fire spread simulations. This method has demonstrated 
remarkable potential in simple test scenarios, reflecting the program's ongoing 
commitment to research and development in sustainable fire management practices. 
The implication of such advancements is twofold: firstly, they represent significant 
progress in the accuracy and reliability of wildfire prediction and management tools. 
Secondly, and perhaps more importantly, they exemplify the program's broader 
commitment to sustainability. By continuously seeking to improve and refine its 
methodologies, Prometheus not only enhances its capability to manage wildfires more 
effectively but also contributes to the broader goal of environmental conservation and 
sustainable ecosystem management. 

Success Stories and Challenges Faced in the Program 

The Prometheus Wildfire Pilot Program has marked several success stories that highlight 
its effectiveness and innovation in wildfire management. One of the standout 
achievements of the program is its crucial role in constructing fire-safe communities and 
forests. Through the use of operational wildfire growth modelling, with extended use of 

 
18 https://www.researchgate.net/publication/267178488_Burning_issues_with_PROMETHEUS_-
_the_Canadian_wildland_fire_growth_simulation_model 
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AI, and applied to VR systems, Prometheus has significantly contributed to the 
development of strategic firefighting techniques and pre-emptive measures that ensure 
the safety of both natural and human-made environments. This has been especially 
valuable in areas prone to frequent wildfires, where the program’s input has led to 
improved community resilience against fire outbreaks. Furthermore, for the first time, 
firefighters and first responders will have the capability to have available the entire 3D 
mapping information in real-time on their goggles or VR devices as they operate!  

Despite these successes, the program has encountered its fair share of challenges. The 
increasing frequency and intensity of wildfires, fueled by climate change, present a 
growing concern for wildfire management agencies not only in Australia but globally. 
These conditions demand constant innovation and adaptation of tools like Prometheus 
to keep pace with the evolving nature of wildfire threats. The reliance on the Fire Behavior 
Prediction (FBP) System within the program underscores the foundational role of 
scientific research and modeling in addressing these challenges. However, the 
effectiveness of these tools is continually tested by the complex and dynamic nature of 
wildfires, highlighting the ongoing need for advancements in predictive modeling and risk 
assessment strategies to enhance fire management practices and research. 

 

The Role of Prometheus in Wildfire Prevention and Mitigation 

Prometheus has emerged as a critical tool in the realm of wildfire prevention and 
mitigation, leveraging sophisticated wildfire growth models to facilitate high-resolution 
fire prediction and simulation. This advanced modeling capability offers crucial insights 
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that inform firefighting strategies and decision-making processes, thereby significantly 
enhancing the effectiveness of wildfire responses. By providing precise tools for pre-fire 
risk assessment, Prometheus enables the development of targeted and effective 
mitigation strategies that can significantly reduce the potential impact of wildfires. This 
preemptive approach is essential in regions prone to wildfires, where early intervention 
can prevent the escalation of fires into catastrophic events. 

Further illustrating its pivotal role, Prometheus will perform operational testing across 
various European countries, aiming to fine-tune the models and software to meet 
specific local needs. This adaptive process not only ensures that the Prometheus system 
is robust and responsive to the unique challenges presented by different landscapes but 
also underscores the program's commitment to promoting sustainable wildfire 
management practices. For example, in Greece, where summer wildfires are a recurrent 
threat, the integration of Prometheus into wildfire management strategies has 
contributed to more effective resource allocation and response planning, thereby 
mitigating the environmental and economic impacts of fires. Such successes highlight 
how Prometheus is not just a tool for predicting wildfire spread but also a platform for 
integrating sustainable practices into wildfire mitigation efforts. 

 

Future Directions and Sustainability of Wildfire Management 

The evolution of wildfire management strategies increasingly focuses on integrating 
technological advancements with sustainability goals, as evidenced by the advanced 
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Silvanet IoT sensors. This initiative highlights the critical role of 19early warning systems 
and rapid-response fire spread forecasting in pre-empting and mitigating the effects of 
wildfires. By leveraging cutting-edge technologies and data analytics, including the 
development of the Prometheus Early Warning System, wildfire management is 
transitioning towards a proactive rather than reactive approach. These systems are 
designed not only to predict fire spread but also to assess fire danger and drought 
conditions, providing a holistic view of the environmental factors at play. This alignment 
with sustainability goals underscores the importance of innovative solutions in 
enhancing the resilience of communities and ecosystems against the backdrop of 
climate change. 

Moreover, the adoption of sustainable, data-driven approaches to wildfire management 
is gaining momentum. Utilizing tools like the use of several Weather Index for assessing 
fire danger represents a shift towards leveraging empirical data and advanced analytics 
to inform decisions. This methodological evolution is crucial for addressing the complex 
challenges posed by climate change, which exacerbates wildfire risks and necessitates 
more sophisticated management strategies. Additionally, the application of remote 
sensing technologies, such as MSG SEVIRI data, for near-real-time detection and 
monitoring of wildfires signifies a significant advancement in our ability to respond to and 
manage wildfires effectively. These technologies not only enhance the timeliness and 
accuracy of wildfire detection but also contribute to the sustainability of wildfire 
management practices by enabling more efficient resource allocation and minimizing 
environmental impacts. 

Conclusion: Enhancing Environmental Conservation Through Innovation 

The Prometheus Wildfire Pilot Program stands as a beacon of innovation in the realm of 
environmental conservation, particularly in the context of wildfire management. By 
leveraging advanced simulation models and integrating sustainable practices, the 
program significantly enhances the ability of communities and firefighting teams to 
respond to wildfires effectively and sustainably. The incorporation of the Prometheus fire 
growth simulation model, for example, has revolutionized pre-fire risk assessments and 
post-fire analyses, providing a nuanced understanding of fire behavior under various 
conditions. This technological advancement not only bolsters firefighting strategies but 
also underscores the importance of pre-emptive measures in mitigating the impact of 
wildfires on the environment. 

Moreover, the sustained focus on research and development in this field is crucial in 
addressing the multifaceted challenges posed by global climate change and the 
increasing frequency and intensity of wildfires. The collaboration between firefighting 
science and ecological impact assessments through tools like Prometheus exemplifies 

 
19 https://www.mdpi.com/2071-1050/12/16/6670 
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a holistic approach to wildfire management, blending immediate response needs with 
long-term environmental conservation goals. The program's efforts in forest 
management and the emphasis on sustainable practices reflect a commitment to 
preserving ecosystems while safeguarding human communities. As the program 
continues to evolve, its contributions to wildfire prevention, mitigation, and management 
are invaluable in fostering a more resilient and sustainable relationship between humans 
and their natural environment. 

 
 

6. The Innovations in Human Arson Detection and Prevention that will 
be tested in the Australian pilot. 
 

This article of the Prometheus pilot paper provides an overview of the Human Arson 
Activities Detection Project, (HARAD) that will be tested in the Australian pilot, 
highlighting the use of advanced technologies like IoT, AI, ground sensors, drones, HAPS 
detection, and satellite imagery, that implemented on the Prometheus Fire Guardian 
Services for early fire detection and prevention. 
 
Introduction to Human Arson Activities Detection Project 

The Human Arson Activities Detection project is a groundbreaking initiative that focuses 
on the early detection and prevention of human-caused fires through the application of 
cutting-edge technologies. By harnessing the power of IoT Dryad Silvanet Ground 
Sensors, the project aims to revolutionise 20 fire detection and response mechanisms, 
ensuring timely intervention to minimise potential devastation. 

In practical terms, the project utilises IoT Dryad Silvanet Ground Sensors strategically 
placed in both public and private forests to create a comprehensive monitoring network. 
For instance, these sensors can detect subtle changes in temperature and humidity 
levels, providing real-time data that is crucial for identifying fire risks at their inception. 
This proactive approach enables forest owners and firefighting authorities to swiftly 
address potential threats before they escalate, ultimately safeguarding lives and valuable 
ecosystems. 

Furthermore, the project underscores the importance of integrating AI algorithms into the 
detection process to enhance the accuracy and speed of fire identification. For example, 
the AI Smoke Cam, a pivotal component of the project, combines artificial intelligence 
with advanced optical sensors to detect smoke and fire with unparalleled precision. This 
seamless fusion of technology not only facilitates 21early fire detection but also enables 

 
20 https://github.com/harshit2490/Fire-Detection-using-ML-Algorithms 
21 https://smokedsystem.com/ 
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rapid response actions, underscoring the project's commitment to proactive wildfire 
prevention. 

 Additionally, the HARAD project is considered pioneering due to the use of AI cameras 
with thermal analysis and extreme zoom, which combine with the 24/7 patrol capabilities 
of Tethered High Altitude Ballon Systems that can cover large areas for long mission time. 
 
IoT Dryad Silvanet Ground Sensors 
 
The implementation of IoT Dryad Silvanet Ground Sensors plays a pivotal role in the 
Human Arson Activities Detection project by enhancing the 22early detection of wildfires. 
These ground sensors are strategically placed to form a comprehensive IoT network that 
continuously monitors forest conditions, enabling rapid response to any potential fire 
threats. For instance, in a public forest reserve, these sensors can detect a sudden 
increase in temperature or the presence of smoke, triggering immediate alerts to 
firefighting authorities for timely intervention. 
 
Moreover, the benefits of utilising a large-scale IoT network of sensors extend beyond fire 
detection. The data collected by these sensors can provide valuable insights into forest 
vitality, helping forest owners and management authorities make informed decisions to 
mitigate fire risks and preserve the ecosystem. For example, by analyzing the data 
collected by Dryad Silvanet Ground Sensors over time, forest managers can identify 
patterns of human activity that may pose a higher risk of arson or fire incidents, allowing 
for targeted preventive measures to be implemented in vulnerable areas. This proactive 
approach not only enhances the efficiency of fire detection but also contributes to long-
term forest conservation efforts by addressing underlying causes of human-caused fires. 
 
AI Smoke Cam and Fire Detector Drones 
 
The AI Smoke Cam, a crucial component in the Human Arson Activities Detection 
project, employs cutting-edge artificial intelligence and optical sensors to detect and 
pinpoint human-caused fires accurately. For instance, in a forest setting, the AI Smoke 
Cam can swiftly identify the distinct patterns of smoke and fire, alerting authorities to 
potential arson activities. This advanced technology not only aids in early detection but 
also ensures prompt and targeted responses to mitigate the impact of fires caused by 
human actions. 
Furthermore, Fire Detector Drones revolutionise fire surveillance by offering 
unparalleled coverage of vast areas in a fraction of the time it would take traditional 
methods. For example, when deployed in remote regions, Fire Detector Drones can 
swiftly scan large expanses of land for any signs of fire outbreaks, enabling rapid 

 
22 https://www.dryad.net/ 
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response teams to intervene promptly. The incorporation of AI algorithms into these 
drones elevates their functionality by enabling real-time data analysis, facilitating the 
prediction of fire events based on various parameters like temperature changes or 
smoke concentration. This integration not only streamlines the detection process but 
also empowers fire management teams with actionable insights for proactive decision-
making and resource allocation. 
 
High Altitude Platform Systems (HAPS) 
High Altitude Platform Systems (HAPS) are instrumental in providing extended coverage 
and connectivity to remote regions susceptible to fires, significantly aiding real-time 
monitoring operations. For example, in mountainous or forested areas where ground-
based monitoring is challenging, 23 HAPS offers a viable solution by acting as 
communication relays and data transmission hubs, ensuring seamless information flow 
for timely fire detection and response. This advanced technology not only bridges 
communication gaps in hard-to-reach locations but also enhances the overall 
effectiveness of fire management strategies through continuous surveillance and data 
exchange. 
Moreover, the integration of High-Altitude Platform Systems with existing fire detection 
networks allows for synergistic operations that improve the speed and accuracy of 
identifying potential fire outbreaks. For instance, by leveraging HAPS in conjunction with 
ground sensors and satellite imagery, fire monitoring agencies can create a robust 
ecosystem of interconnected systems that work in unison to detect, track, and mitigate 
fire incidents. This interconnected approach not only optimises resource allocation and 
response times but also empowers authorities to make informed decisions based on 
real-time data collected from various sources, bolstering the overall efficiency of fire 
prevention and control mechanisms. 
 
Satellite Imagery in Arson Activities Detection 
Satellite imagery plays a pivotal role in the Human Arson Activities Detection project by 
providing a bird's eye view of areas prone to human arson activities, enhancing the 
overall surveillance and detection capabilities. For instance, by utilising high-resolution 
satellite data, the project can swiftly identify changes in land use patterns, potential 
ignition sources, and suspicious human activities that may lead to wildfires. This 
proactive approach enables the project to anticipate fire outbreaks and take preventive 
measures promptly, reducing the risk of extensive damage to the environment and 
property. 
Moreover, the fusion of satellite imagery with ground sensor networks offers a multi-
faceted approach to fire monitoring and analysis within the project. By amalgamating 
data from satellites and ground sensors, the system can cross-verify information, 

 
23 https://eo-prometheus.space/ 
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validate fire alerts, and precisely pinpoint the location of fire events in real-time. This 
synergy between satellite technology and ground-based sensors not only enhances the 
accuracy of fire detection but also provides a more comprehensive understanding of the 
fire dynamics, aiding in the swift deployment of firefighting resources to contain the blaze 
effectively. The seamless integration of satellite imagery elevates the project's efficiency 
in detecting human-caused fires and underscores the significance of advanced 
technological solutions in combating environmental threats proactively. 
 

 
 
Prometheus Fire Guardian Services 
Prometheus Fire Guardian stands at the forefront of crisis response services, offering a 
suite of essential solutions to combat the evolving challenges of wildfire prevention and 
management. By providing accurate forecasts for wildfire prevention and offering expert 
risk management consultancy, Prometheus Fire Guardian equips stakeholders with the 
necessary tools to proactively address potential fire threats. For instance, in a recent 
case study, Prometheus Fire Guardian's predictive models accurately anticipated a 
surge in fire activity in a densely wooded area, allowing authorities to implement 
preemptive measures and mitigate the risk of a large-scale wildfire. 
Moreover, the integration of cutting-edge AI-enabled systems by Prometheus Fire 
Guardian facilitates the seamless combination of satellite and drone data for real-time 
wildfire detection and tracking. This technological synergy not only enhances the speed 
and accuracy of fire event prediction but also enables rapid and efficient emergency 
response coordination, ultimately reducing the impact of wildfires on both the 
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environment and communities. For instance, during a recent fire incident in a remote 
mountainous region, the use of AI algorithms in conjunction with drone surveillance 
enabled firefighters to swiftly locate and contain the blaze, preventing its spread to 
nearby residential areas. 
 
Furthermore, Prometheus Fire Guardian's commitment to providing wildfire protective 
hardware underscores its dedication to enhancing fire management and control 
strategies. By offering state-of-the-art tools such as AI smoke plume cams, drone 
systems, and GPS risk locators, Prometheus Fire Guardian empowers firefighting teams 
with the resources needed to respond effectively to fire emergencies. For instance, in a 
recent wildfire containment operation, the deployment of Prometheus Fire Guardian's 
drone systems equipped with thermal imaging technology enabled firefighters to identify 
hotspots and assess the fire's progression accurately, leading to a swift and targeted 
suppression effort that minimised property damage and environmental impact. 
 
Key Takeaways 
The Human Arson Activities Detection project is a groundbreaking initiative that 
showcases the synergy of cutting-edge technologies and concerted actions to tackle 
human-induced fires efficiently. Through the strategic deployment of IoT Dryad Silvanet 
Ground Sensors in forests, the project gains a crucial advantage in the ultra-early 
detection of potential fire outbreaks. For instance, these sensors can detect anomalies 
in temperature and smoke levels, allowing for swift intervention before a minor incident 
escalates into a major wildfire. 
 
Moreover, the project harnesses the power of AI Smoke Cam and Fire Detector Drones 
to provide comprehensive coverage and real-time insights into fire-prone areas. The AI 
algorithms integrated into the drones enable predictive analytics, aiding in the swift 
identification of potential fire risks and facilitating prompt responses. For example, HAPS 
Balloons can cover vast territories efficiently, conducting thorough surveillance and data 
collection to support early detection efforts. 
 

7. Community Engagement and Collaboration in the Prometheus 
Wildfire Pilot Program 

 

We explore and present the importance of community engagement and collaboration in 
the Prometheus Wildfire Pilot Program, highlighting successful examples, benefits of 
collaborative efforts, the role of technology in community-based wildfire prevention, 
challenges, solutions, and future directions for the program. 
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Introduction to the Prometheus Wildfire Pilot Program 

The Prometheus Wildfire Pilot Program represents a pivotal shift in wildfire management 
and prevention strategies, tailored specifically for Australian landscapes. Originally 
developed as a South Europe wildland fire growth simulation model, Prometheus was 
adapted for Australian conditions to assist in suppression strategies, pre-fire risk 
assessments, and post-fire evaluations. Its success in initial development paved the way 
for its introduction to Australia, where  TACR and local fire research teams asked for a 
further customized program to address the unique challenges posed by 24 Australian 
wildfires. 

This adaptation involved not just technological adjustments but also a deep integration 
with local knowledge and community involvement. By collaborating with Australian 
wildfire research teams, such as TAC Resources, the Prometheus Program has been able 
to refine its simulation models to better predict and manage the spread of wildfires in the 
diverse Australian environment, illustrating a significant advancement in the country's 
wildfire prevention efforts. 

Importance of Community Engagement in Wildfire Prevention 

Community involvement stands as a cornerstone of the Prometheus Wildfire Pilot 
Program. By engaging local communities, the program taps into a wealth of on-the-

 
24 https://www.ruralfireresearch.co.nz/resources/tools/prometheus 
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ground knowledge and experience, crucial for identifying potential risks and 
vulnerabilities before a wildfire event occurs. This engagement fosters a sense of 
25shared responsibility and ownership among community members, who are often the 
first to face the threat of wildfires. 

The Prometheus Program underscores the importance of local collaboration in crafting 
effective fire response and prevention strategies. Through community workshops, 
forums, and direct involvement in wildfire simulations, local insights become 
instrumental in refining risk assessments and enhancing the predictive capabilities of 
the Prometheus model. This approach not only bolsters the program's efficiency but also 
strengthens the community's resilience and preparedness for future wildfires. 

Successful Community Collaboration Examples 

By leveraging community insights, the Prometheus Program has achieved more precise 
and reliable fire risk evaluations, leading to tailored suppression strategies that align 
closely with the specific conditions and challenges of each area. This collaborative 
approach not only enhances the program's effectiveness but also empowers local 
communities, making them active participants in wildfire prevention and management 
efforts. 

Benefits of Collaborative Efforts 

The collaborative nature of the Prometheus Wildfire Pilot Program brings numerous 
benefits to wildfire prevention and management. Firstly, it results in enhanced response 
efficiency, as shared resources and coordinated efforts lead to quicker and more 
effective wildfire suppression. Furthermore, by fostering a culture of preparedness and 
proactive behavior, community resilience to wildfires is significantly increased. 

Such collaborative efforts provide a more holistic approach to wildfire prevention, 
combining scientific expertise and technological advancements with local wisdom and 
experience. This synergy ensures that wildfire management strategies are not only 
scientifically sound but also practically viable and culturally sensitive, thereby 
maximizing their effectiveness and sustainability. 

 

 

 

 

 

 
25https://www.researchgate.net/publication/230241062_Community_Wildfire_Events_as_a_Source_of_S
ocial_Conflict 
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The Role of Technology in Community-Based Wildfire Prevention 

 

Technology plays a vital role in the Prometheus Wildfire Pilot Program, with innovative 
tools like the Dryad IoT sensors, the SmokeD cameras, and the fire detector drones with 
the tethered HAPS patrol balloons, being used for early wildfire detection. These AI-
trained cameras, which have been tested in programs like the SRP's pilot in Tonto 
National Forest, can detect the early signs of wildfires, allowing for rapid response and 
potentially saving lives and property. Such technologies illustrate the proactive 
measures that could be adopted by the Prometheus Program to enhance its 26wildfire 
detection and response capabilities. 

Moreover, real-time data-driven modeling for wildfire spread forecasting has the 
potential to significantly improve the effectiveness of community-engaged wildfire 
prevention efforts. By utilizing 27real-time observations and remote sensing technology, 
these models can offer accurate predictions of wildfire spread, enabling better 
preparedness and response strategies. 

 
26 https://www.publicpower.org/periodical/article/srp-program-uses-ai-trained-cameras-detect-
wildfires 
27 https://www.iawfonline.org/article/designing-future-wildfire-modeling 



48 
 

 

 

Challenges and Solutions in Community Engagement 

One of the challenges in community engagement is addressing the social conflict that 
can arise when non-local entities impose standardized forms of interaction and 
problem-solving during and after wildfires. To overcome this, the Prometheus Program 
focuses on alternative institutional arrangements that promote learning, adaptation, and 
proactive behaviors in wildfire-prone communities, ensuring that formal and informal 
institutions are effectively integrated to leverage community expertise in wildfire 
prevention initiatives. 

Future Directions for the Prometheus Wildfire Pilot Program 

Looking ahead, the Prometheus Wildfire Pilot Program aims to expand its use of 
innovative technologies like AI-trained cameras for early wildfire detection, real-time 
satellite tasking capabilities, and real-time VR responders insights, in collaboration with 
federal agencies. Additionally, investments in remote sensing and cyberinfrastructure 
for real-time data-driven wildfire modeling could revolutionize fire emergency response 
strategies. By exploring partnerships with academic institutions and international 
wildfire research organizations, the Prometheus Program is poised to further enhance its 
capabilities and become a model for other Australian wildfire initiatives to follow [3]. 

In conclusion, the Prometheus Wildfire Pilot Program exemplifies the critical role of 
community collaboration and technological innovation in enhancing wildfire prevention 
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and management efforts. Through its commitment to local engagement and the 
integration of cutting-edge technologies, the program not only addresses the immediate 
challenges of wildfire prevention but also lays the groundwork for a more resilient and 
prepared future. 

 
 
 

8. Lessons Learned from the Prometheus Wildfire Pilot Program 

 
The lessons learned from the Prometheus Wildfire Pilot Program in Australia, highlight 
the use of advanced wildfire growth models and the impact on wildfire prevention and 
management strategies. 

 

 

Overview of the Prometheus Wildfire Pilot Program 

The Prometheus Wildfire Pilot Program is a pioneering initiative in Australia, designed to 
enhance wildfire prevention and management strategies through the implementation of 
advanced wildfire growth models, such as the Prometheus Fire Guardian software. This 
program aimed to improve the accuracy of fire prediction and simulation, addressing the 
growing challenges posed by wildfires and the impacts of climate change in the region. 
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By leveraging sophisticated modeling tools, the initiative sought to provide firefighting 
agencies with better insights for decision-making, ultimately fostering the design of fire-
safe communities and forests. 

The inclusion of the Prometheus software in the pilot program marked a significant step 
forward in the operational use of wildfire growth simulators. Prometheus, based on a 
complex algorithm that calculates fire front evolution empirically, employs innovative 
techniques such as the "outer hull" approach and De Boor's algorithm for redistributing 
vertices on the fire front, which collectively work to enhance the precision of fire spread 
simulations. 

Furthermore, the use of advantageous IoT sensors, High Altitude Balloon sensors, Multi 
Orbital Satellite tasking technology, aims to improve the Prevention in the monitored 
areas by over 60%, mitigate the impact by 45%, identify an incident in one minute, and 
capture any Arson attempt.   

The Prometheus Wildfire Growth Modeling Simulator 

Prometheus stands out as a cutting-edge tool in the realm of wildfire growth modeling 
simulators. By assuming locally elliptic fire spread and employing Huygens' principle, the 
software provides a robust framework for simulating the evolution of fire fronts. The 
"outer hull" method, alongside data and parameter smoothing techniques, plays a 
crucial role in minimizing the complexities associated with evolving fire fronts, such as 
tangles and crossings. Consequently, Prometheus offers a more accurate depiction of 
fire spread, significantly aiding firefighting strategies and decision-making processes. 

The operational use of Prometheus in the pilot program showcased the potential of 
advanced wildfire modeling tools in predicting and simulating high-resolution fire 
behavior. The software's ability to redistribute vertices along the fire front using De Boor's 
algorithm contributes to its enhanced modeling accuracy, making it an invaluable asset 
for wildfire management agencies. 

Successes of the Prometheus Pilot Program 

The Prometheus Wildfire Pilot Program intends to achieve notable successes in 
demonstrating the operational applicability of advanced wildfire prevention forecasts, 
and wildfire growth models for high-resolution fire prediction and simulation. The 
implementation of the Prometheus software will provide critical insights that prove 
beneficial for firefighting efforts, strategic decision-making, and the design of fire-safe 
environments. One of the key achievements of the program was its ability to highlight the 
importance and potential of employing sophisticated wildfire growth simulators in the 
development of effective wildfire management strategies. 

Through the pilot program, Prometheus wishes to be recognized for its contribution to 
improving tactical firefighting and strategic planning. The software's advanced 
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simulation capabilities allowed for more accurate predictions of fire spread, enabling 
firefighting agencies to allocate resources more efficiently and design more effective 
response strategies. 

 

 

Challenges Encountered During the Program 

Despite the planned successes, the Prometheus Wildfire Pilot Program expects to face 
several challenges during its implementation. Wildfire management agencies grappled 
with the need for innovative decision support tools amidst increasing wildfire risks and 
the impacts of climate change. The integration of Prometheus Fire Guardian and other 
advanced technologies into existing wildfire management systems presents difficulties, 
requiring solutions to address the complexity of these tools and ensure they remain up 
to date with current landscape conditions. 

One of the major hurdles was the effective incorporation of Prometheus into the 
operational workflows of firefighting agencies. The application of the software and the 
need for specialized training for users underscored the importance of ongoing support 
and development to maximize its utility in wildfire management. 
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Key Lessons Learned from the Program 

The Prometheus Wildfire Pilot Program shed light on several key lessons vital for the 
future of wildfire prevention and management. The importance of coupled fire-
atmosphere modeling for accurate fire predictions was underscored, highlighting the 
necessity of collaboration between meteorologists and fire behavior analysts. The 
program also revealed that the operational use of fire predictions and simulators 
demands substantial computational resources, systematic verification, and real-time 
capabilities to support effective decision-making. 

Training programs designed to bridge the skills gap among fire behavior analysts, fire 
meteorologists, and embedded meteorologists emerged as crucial components for 
accurately interpreting fire behavior. These initiatives are essential for enhancing the 
operational capabilities of wildfire management agencies and ensuring the effective use 
of advanced modeling tools like Prometheus. 

Impact of Prometheus on Wildfire Prevention and Management 

The Prometheus software and related geospatial tools have significantly contributed to 
active wildfire management, decision-making, and risk-informed incident response. Fire 
Management Decision Support Systems (FMDSS) leveraging tools like Prometheus Fire 
Guardian have facilitated improved resource allocation, monitoring, and short-term 
forecasting, thereby enhancing fire management decisions. Spatial fire planning 
frameworks, such as conditional net value change (cNVC) and terrestrial suppression 
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difficulty index (tSDI), have successfully integrated Prometheus data, offering innovative 
strategies for risk-informed incident response. 

The operational application of Prometheus in the pilot program has underscored the 
value of advanced prevention forecasts, ultra-early detection system capabilities, the 
wildfire growth modeling simulators in developing comprehensive and effective wildfire 
management strategies. By providing accurate simulations of fire spread, Prometheus 
has played a pivotal role in informing firefighting tactics and strategic planning efforts, 
ultimately contributing to the safety and resilience of communities against wildfires. 

 

 

Future Directions for Wildfire Modeling and Management 

Looking ahead, with the continued development and integration of operational 
algorithms of fire detection, Prometheus' intent to reach one-minute detection, which is 
paramount for addressing extreme fire behavior and facilitating landscape-scale fire 
planning. A balanced approach between coupled and uncoupled models is necessary to 
accurately capture extreme fire behavior and ensure the safety of responders during 
wildfire incidents. Collaborative efforts among meteorologists, fire behavior analysts, 
and fire management agencies will be crucial for advancing wildfire prediction and 
management strategies, ensuring that the lessons learned from the Prometheus Wildfire 
Pilot Program in Australia, will inform future initiatives in this critical field globally. 
 
 


