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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsMotivation and SopeWhy do forest �re simulations?
• Forest �re has a heavy toll onnatural and eonomi resoures
• Poses a danger to human lives
• 1500 km2 per year of Portugueseland burned (60 % a�etsresidential area)
• Fire is a omplex and destrutivephenomena
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsMotivation and SopeForest Fire Simulators
• Fire Front Behavior
• Foreast for the next hours
• Manage �re �ghting e�orts
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsForest Fire Simulators
Current Piture

• Continuous development sine the 70's
• Many software appliations by government forest researhenters
• Valuable tool in �re �ghting and prevention
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsForest Fire Simulators
Data

• Fire FrontPosition
• Fuel Maps
• Wind Data
• Topography
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsParametri UnertaintyProblem: Unertainty of Input Data
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsParametri UnertaintyProblem: Unertainty of Input Data�(...) poorly de�ned winds and unknown preision of fuel maps.�- Farsite Manual
Solution:Stohasti Unertainty Quanti�ation methods6 / 15 Flávio Sousa A Portable Stohasti Forest Fire Modeling Tool



Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsStohasti Unertainty Quanti�ationQuik Overview:
• Input variables desribed by PDF (e.g: mean and SD ofGaussian)
• Issue several deterministi �re front simulations
• Several methods:

• Monte Carlo �Brute Fore�
• Spetral Projetion: �Seletive Sampling�

• Post Proessing: �probabilisti� predition
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsStohasti UQ: post proessing and foreastMean position and error bar PDF of ignition time
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsStohasti UQ: post proessing and foreastMean position and error bar PDF of ignition time

Computation time beomes troublesome in faster than real time(FTRT) simulations8 / 15 Flávio Sousa A Portable Stohasti Forest Fire Modeling Tool



Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsFTRT Fire Front Simulation
• Optimization and performane of the �re model
• Possible solution: Exploit ode parallelism with GPUs
• Server based simulation � remote aess

9 / 15 Flávio Sousa A Portable Stohasti Forest Fire Modeling Tool



Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsIdea Conept
A forest �re numerial model with parametri UQ, aessedremotely by �re �ghting rewsWindow of opportunity:

• Smart-phone appliation based interfae
• Prie and availability of GPU platforms o�ering impressive SP
• Fire models are available in the publi domain10 / 15 Flávio Sousa A Portable Stohasti Forest Fire Modeling Tool



Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsIdea Conept Remote Apliation Operation
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsIdea Conept
Loal data Remote Apliation Operation
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsIdea Conept
Server data Remote Apliation Operation
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsIdea ConeptForeast Remote Apliation Operation
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsBusiness Model
• Fire models are publi domain (although stohasti �remodeling is a new onept and GPU porting is not trivial)
• Closed soure distribution is not a suitable approah
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• Fire models are publi domain (although stohasti �remodeling is a new onept and GPU porting is not trivial)
• Closed soure distribution is not a suitable approah
• Servie: omputing time in state-of-the-art HPC servers toworldwide users
• Main lients: �re �ghting departments, faulties, researhdepartments, private users
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Motivation and Sope Forest Fire Simulators Idea Conept ConlusionsConlusions
• Predit �re behaviour
• Aess worst ase senarios and ignition time probability
• Evaluate residential area risk
• Manage e�orts and resoures
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