OPERATIONS RESEARCH (OR)
TO SUPPORT
BUSHFIRE MANAGEMENT

James Minas
PhD Candidate
School of Mathematical and Geospatial Sciences, RMIT University

Research Advisory Forum
25 October 2011

!
bushfire crc

© BUSHFIRE CRC LTD 2011

o

PRMIT

UNIVERSITY




OPERATIONS RESEARCH (OR) §

bushfire crc

= |
_-L '

-

“Operations Research (OR) is the use of analytical a |
| IR
techniques such as mathematical modelling to analy >

complex interactions between people, resource; a N

environment to aid decision-making and t
I ||"r ]I

operation of systems.”

\ltay and Green 2006) -
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OR methods successfully applied in a range of industries: :

* Transportation
e Health Care

* Mining
* Finance

e Aviation

S ommunlcat|ns e
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e Applicable OR methods?

e Current state of knowledge — OR use in v
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* Range of OR methods presented 4 |

e Ability to address — defining challenges of bush-f_ir'gtm_é;n g

O complexity F
O multiple conflicting objectives

O uncertainty
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e Mathematical Programming (Optimisation)

e Problem Structuring Methods (Soft OR) =N -

System Dynamics

Hyper-projects
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 Multi-objective Optimisation

e Goal Programming
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e Simulation ~
e Stochastic Programming
Robust Optimisation

Fuzzy Models
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Elements of this work presented at:

 Wildland Fire Canada Conference 2010

I’

e Australia and New Zealand Industrial and Applled Mathen
Conference 2011 .

Paper based on this work accepted for publica

 Minas JP, Hearne JW, Handmer JW A review
research (OR) methods applicable to vild

[ Journdai o NVildlana f o
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* Pressing problem faced by bushfire managers? .
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e Suitable OR methods to tackle this proble '.

e Gapsin literature?
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O fuel management
O fire prevention
O fire detection 1

O suppression preparedness
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Reduced:
- Fire Intensity
-Rate of Spread

Reduced:
- Suppression effort

Fuel Treatment Applied -
- Proximity of

suppression resources

© BUSHFIRE CRC LTD 2010
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e |Integrated optimisation model
e Scope developed in consultation with end user (DSE) |

e Collaboration with Fire Management Systems Lab (U of T)
| e

e First optimisation model to include both:
o0 fuel management decisions

O suppression preparedness decisions
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Elements of this work presented at:

e Australia and New Zealand Industrial and Applied Mathematl i :.
Conference 2011 '

e Conference for the International Federations of Operatio r
Research Societies 2011 |

e Bushfire CRC and AFAC Annual Conference Science Df ,‘
i

Paper based on this work to be submitted to A
Research special volume on OR in forestry
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Further model testing with real landscape data

Explore model extensions:

 multi-period (approximate dynamic progra:_ I

e fire weather uncertainty (stochastic progP:iT
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