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Overview

 Fire Danger Forecast based on

• Expert knowledge

– Stakeholder involvement (fire 
departments, forest managers, 
weather services, infrastructure 
providers)

• Machine Learning to estimate

– Fuel moisture and structure

– Forest fire danger

• 3-day weather forecast

 Demonstration during fire season 2021

 Target spatial resolution: 100m 
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Concept development

 Expert-based approach

• Individual factors are combined by 
weights

• Definition of thresholds for fire 
danger rating (1 – 5)

• Different weighting scenarios are 
tested against fire occurrences

 Quantitative modelling approach

• Feed the input data into the 
machine learning  algorithm

• Compare different approaches 
SOFIA (Forkel et al. 2017), Random 
Forest, MaxEnt (Arpaci et al. 2014)
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(Müller et al, 2020)

(Arpaci et al., 2014)



Stakeholder Involvement

 Development workshops:

• Stakeholders will actively participate in 
concept development and refinement

 User evaluation

• Potential users will test prototype IFDS during 
demonstration phase (April 2021 - February 
2022)

• Empirical evidences will be compared with 
various predictions of IFDS

– expert knowledge based on interpretation of 
real situations  in the field 

– Interpretation of satellite-derived moisture- and 
vegetation-related products and interpretation 
of fire weather indices (FWI based on INCA 
weather forecasts)
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Quantitative Modelling

 Burned area equals vegetated area A * 
environmental controls f:

 Environmental controls: product of several 
logistic/exponential functions based on climate, 
vegetation or socioeconomic variables x: 
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SOFIA model (Forkel et al. 2017) Random Forest, MaxEnt (Arpaci et al. 2014) 

Sum of relative importance of 

rankings of variables in RF 

and Max Ent based on 10 

runs. Each run gives 12 

points at maximum, so the 

highest possible score is 120.
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Data
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Sentinel-2

Forest type/tree species

Vegetation state

Satellite data LiDAR

Forest structure

Topography

+ Weather data + Infrastructure data + Fire occurence data



Data
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Sentinel-2

Forest type/tree species

Vegetation state

Sentinel-1

Soil and vegetation water content

Satellite data LiDAR

Forest structure

Topography

+ Weather data + Infrastructure data + Fire occurence data



Visualisation tool
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 prototype http://www.waldbrand.at combines datasets on topography, vegetation, human 
impact, lightning, meteorology, fuel classes, fuel moisture content

 supports the definition of weighting scenarios by experts

 documentation and retrieval of fire danger on fire / non fire days

With contributions from:

Arpaci et al., 2011

Arpaci et al., 2013

Arndt et al., 2013

Grima, 2011

Albers, Jasper, 2012

Müller et al., 2013

Müller et al., 2020

Vacik et al., 2011

Very high
High
Moderate
Low
Very low
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