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Wildfires in the Mediterranean 

Source: EFFIS  (European Forest Fire Information System) 
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Wildfires in the Mediterannean 

1. http://www.telegraph.co.uk/news/picturegalleries/worldnews/9488070/Forest-fires-in-Greece-Spain-and-France.html?frame=2310717  

2. http://www.rfi.fr/actuen/articles/115/article_4475.asp 

3. http://enimerwsi.files.wordpress.com/2012/05/cf83cf84ceb7cebd-ceb7cebbceb5ceb9ceb1-2007.jpg 

4. http://en.wikipedia.org/wiki/File:Bush_fire-_Genoa_2009.JPG 
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Peloponnese Greece, August 2007 

Chios island, Greece, August 2013 

Marseille, France , July 2009 

Genoa, Italy September 2009  
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Quantifying Wildfire Risk  (some definitions) 

Risk   =   Pr ( H )  x    Consequences 

     

 

 

 

 

* (UNDRO 1991) 

Vulnerability  Exposure  x 

degree of expected damage D  

as a function of hazard intensity H  * 

items at risk  

(e.g. people, property) 
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Quantifying Wildfire Risk - Conceptual model 
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Quantifying Wildfire Risk - Conceptual model 

Fire Occurrence  
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Quantifying Wildfire Risk - Conceptual model 

Fire Occurrence  

Fire Hazard  
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Quantifying Wildfire Risk - Conceptual model 

Fire Occurrence  

Fire Hazard  

Fire Consequences  
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Source: Natural Resources Canada, Canadian Forest Service 

Canadian Forest Fire Weather Index System  
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Fire occurrence model 
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Fire hazard model 
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Fire hazard model 

Topography 
Recent  

weather 

Initial 

Fire 

Behavior 

Indices  

• Hidden variable can reduce the number of parameters required to specify a 

Bayesian Network 

• Causalities of the model easier to understand and to communicate 

• Parameter learning with Expectation-Maximation algorithm 

 
Two steps repeated iteratively until stopping criterion fullfilled  

1. E-step : computation of the expected values of hidden variables (expectation step) 

2. M-step: maximization of the parameter likelihood, using the expected values as if they 

were observed values         

 (maximization step) 
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Fire risk model 
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Fire risk model 
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Building damage costs model 
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Linking BN to GIS 
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Test-bed area: Cyprus 
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Test-bed area: Cyprus 
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Test-bed area: Cyprus – preliminary data analysis 
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BN for building damage costs 
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BN variables, data sources and CPTs (Hazard)  
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2 poor 

successful 

 

BN variables, data sources and CPTs (Exposure)  

 

       22/30 

 



Technische Universität München 
BN variables, data sources and CPTs (Exposure)  
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BN variables, data sources and CPTs (Exposure)  
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Results  

 BN model estimating building damage cost [€]  

with evidence given on burnt area [km²] and fire intensity [kW/m] 
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Results  

 
Expected building damage cost  [€] conditional on  

burnt area = 0-0.01 km² and fire intensity= 0-346 kW/m  
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Results  

 
Fire period:  18-22 June 2008 

18-22.06.2008 

Forest fires. 5 houses destroyed. 

Farmland affected. Injured: 5 

firefighters. 

 
Source: MunichRE, NatCat Service 
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Results  

 
Fire period:  18-22 June 2008 

Expected BD cost [€] 

18-22.06.2008 

Forest fires. 5 houses destroyed. 

Farmland affected. Injured: 5 

firefighters. 

 
Source: MunichRE, NatCat Service 
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Conclusions 

• BN models to predict Wildfire risk in the meso scale (1km²) 

• BN model for building damage cost due to wildfires in the meso 

scale (1km²) 

• BN and GIS coupling provided building damage cost maps with 

respect to different hazard characteristics 

• Uncertainties due to building portfolios in the meso scale rather 

than individual buildings 

• Airborne fire suppression here neglected, expected to reduce 

resulting damages 

• Sensitivity analysis and additional model validation with 

published data as next steps 

• Model can be expanded to estimate other consequences (life 

safety, agriculture damages, etc.) 
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