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Forest fire danger rating system 

Early detection of forest fire 

Rapid response 

Restoration of the burned area 

Forest protection system against fire in Serbia 
needs: 



Forest danger rating system–Why? 

Allocation of 
resources 

Intense 
observation 

Early detection 

Reduction in 
burned area 



Early detection of forest fire -Why? 

Rapid 
response  

Reduction in 
burned area 



• distance to the 
settlement 

• distance to industrial 
facilities 

• distance to roads 

• distance to water intake 

Rapid response-Why? 

Information system 



Restoration of the burned area- Why? 

Forest fire 
Insect 

outbreaks 
Deforestation  Torrent Floods 

Multi risks! 



Literature survey 





Why FWI!? 







Historical data 
(Location & Dates) 

Calculation of all 
FWI components 
for 25 weather 

station) 

Creation of maps 
for each FWI 

component and 
each fire day  

Collection of 
interpolated data 
about each fire 
event from the 

maps 

Generating of 
topographic 

data  for each 
fire event 

 
1. aspect 
2. altitude 
3. inclination  

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. Distance to road 
2. Distance to settlement 
3. Population density 
4. Distance to arable land, 

etc 

Retrospective analysis of forest fire in Serbia  

Database about the forest fire   
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Regional statistics  

  Belgrade 
Šumadija and western 

Serbia 
Southern and Eastern Serbia 

Forest fire event 2012-2016 19 98 199 

Average burnt area 1.57 16.54 32.29 

cause (% men ) 73.7 39.8 (45.9) 52.8 (46.2) 

Type of forest fire       

ground (%) 100 77.6 76.4 

crown (%) - 5.1 4.0 

combine (%) - 17.3 14.1 

Type of vegetation       

Conifer forest(%) 10.5 58.2 25.1 

Broadleaved forest(%) 89.5 28.6 50.8 

Mixed forest(%) - 5.1 - 

Pastures and meadows (%) - 5.1 11.6 

Shrubs and  (%) - 3.1 12.6 

 

 



Regional statistics  
  Belgrade 

Šumadija and Western 

Serbia 

Southern and Eastern 

Serbia 

Aspekt       

N 42.1 30.6 24.6 

E 31.6 14.3 23.1 

S 15.8 36.7 32.7 

W 10.5 18.4 19.6 

Average altitude 116.74 844.38 612.75 

Average distance to settlement (m) 1394.81 3879.42 3575.70 

Average distance to road (m) 420.42 1487.81 1648.40 

Average distance to water (m) 1463.00 4903.26 5671.28 

Average FWI indices during the fire       

FWI 20.38 26.45 30.62 

FFMC 88.95 88.83 91.62 

ISI 9.02 9.12 10.95 

DMC 46.33 81.89 96.17 

DC 235.95 332.32 381.77 

BUI 60.62 99.73 115.16 

 

 









Digital elevation model 
with a resolution of 3 

ArcSEC 



Raster of aspects  



Raster of inclination 





FWI raster of interpolated 
data using method of Kriging 



Prediction model 
Matching criteria:  

1. 5 years average FWI 

Tested variables that contribute to the fire 
occurrence:  

1. Distance to road 

2. Population density 

3. Distance to settlement 

4. Aspect (exposition) 

5. Average altitude 

 

Prediction accuracy 

75.0% 

Forest fire occurrence 
probability map 

Matching method: Propensity score matching  







Thank you for your attention!  
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Forest fire occurrence probability 

low moderate high ekstreme 
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Calibration and risk assessment in 
other countries 









Koncepteptulana šema prikupljanja i dobrade podataka o vremenskim uslovima 
i FWI sa komponentama 




