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“Forest fire occurrence probability modeling”
-Methodological approach-

Historical data
(Location & Dates)

EFFIS

Generating of 
topographic 

data for each 
fire event

1. aspect
2. altitude
3. Inclination
4. TWI

Generating of data  
vegetation type

1. Broad-leaved 
2. confers
3. mixed
4. shrubs
5. Pastures,. etc

Generating of data about 
the anthropogenic effect

1. Distances to roads
2. Distance to Buildings
3. Population density
4. Distance to Agricultural 

land

Database about the forest fire
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VIIRS

(Visible Infrared Imaging

Radiometer Suite)

EFFIS

MODIS 

(Moderate Resolution Imaging 

Spectroradiometer)

EFFIS

https://earthdata.nasa.gov/earth-observation-data/near-real-time/download-nrt-data/viirs-nrt
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Explanatory variable importance evaluation Gini impurity for random forest (RF) 

model

VARIABLE AVERAGE GINI Impurity GINI Impurity MODEL

DIST_RAILWAYS 0.956 1.000

DIST_BUILDINGS 0.827 0.966

TWI_MEAN 0.782 0.852

DIST_ROAD_C 0.730 0.815

DIST_WATER 0.614 0.760

Population_Density_2011 0.589 0.595

DIST_ROAD_B 0.553

Corine_311_ha 0.448

DIST_AGRICULT 0.441

Corine_313_ha 0.418

Corine_312_ha 0.314

EXP_CODE 0.222

Corine_321_ha 0.125

Corine_324_ha 0.062

Corine_333_ha 0.000
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Model Cutoff

Predicted
Training Validation

0 1 % Correct 0 1
% 

Correct

RF 0.580
Observed 0 41 12 77.0 0 36 186 67.0

1 10 43 81.0 1 12 42 78.0
Overall % 79.0 72.0

Classification tables for the training and validation sets of data based on RF model, with applied 

cut off values, according to the sensitivity equals specificity method.

Receiver operating curve (ROC ) RF model: (a) training data set, (b) validation data set.
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Color maps of predicted category frequencies relative to the total observed class frequency for Fire.Mix

File Name: RF 6 80 trees 0.580 cutoff.xml

Color band of percentages =    0%      >0 and <10 %      10%      20%      30%      40%      50%      60%      70%      80%      90%      100%   

(Actual)
1

0

(Predicted)

RandomForestModel

2

1

(Predicted)

RandomForestModel

0

1

77.33% 22.67%

20.56% 79.44%

Overall Accuracy = 77.33%
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Source: EFFIS 

Thanks for attention!
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