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Forest fires in Croatia 
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• Croatia prone to forest fires, especially in the last 
two decades 

• most frequent and severe in the Adriatic, 
particularly in summer season 

• increasing danger to environment and community 
• large fires pose serious crisis events (e.g. Split fire in 

2017) 
• weather is one of three most important factors for 

ignition and spread of fires 
• weather conditions deteriorate due to climate 

change  
 

Large fire in Split, July 2017 



Climate change – seasonal severity rating (Hvar) 
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Climate projections: warmer; longer dry spells 
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• Jacob et al. (2014) 
• temperature rise to the end of 21st century 
• trends of warming and drying more stressed at the Mediterranean, also in the 

summer season 
• wind forecast: less reliable, mixed signal 



Government Program of fire protection activities 

www.meteo.hr Meteorološki izazovi 7.  Meteorological support for forest fire protection 
   

• Article 25: role of DHMZ 
• mostly oriented to asessment and forecast of meteorological risk of 

ignition and spread of forest fires 
– long range 
– medium range 
– short range 
– warnings 

• most important measure of risk – Fire Weather Index (”Canadian index”) 
• information provided to Fire authorities and Ministry of Interior (Civil 

protection) 
• special web-page dedicated to Fire authorities 
• analyses, research and development of new methods and products 



Fire weather index - FWI 
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• Van Wagner (1987) 
• takes into account: temperature, precipitation, moisture and wind 
• strong correlation between FWI and number of fires/burned area 



Long range forecasts 
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• seasonal forecast: mean quarterly anomalies of precipitation, air 
temperature and sea level pressure expected in the next three months 
for the whole Adriatic 

• monthly forecast: mean weekly anomalies of precipitation and air 
temperature in the next four weeks for four areas in the Adriatic 

• mainly based on the long range ECMWF forecasting 
• assessment of the possible onset of the fire season and its probable 

severity; possible meteorological wildfire risk at the monthly scale 
• issued in format of text and charts once/twice a month  

 



Long range forecasts 
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Medium range forecasts 
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• 7-days outlook: general weather conditions (dry or 
wet, windy or not, warmer or cooler) 

• special 4-days forecast: quantitative assessment of rain 
amount and probability, wind speed and direction, 
maximum temperature range and lightning potential 

• assessment for the North Adriatic, Dalmatia and 
mountainous hinterland (Lika) 

• based on ECMWF global weather prediction model and 
ALARO regional model (run at DHMZ) 

• use: fire management planning 
• issued in the text and tabular format twice a week 



Short range forecasts - FWI 
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• based on Fire weather index (12 UTC) 
• five danger classes - derived by 

combining FWI and Buildup Index 
(Dimitrov, 1987) 

• delivered daily for 22 stations in the 
Adriatic region 

• prognostic class of fire danger performs 
well compared to observed data 



Analysis and short range forecasts - FWI 
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Forecast verification 
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• danger classes, FWI and it’s 
components are verified by 
contingency tables and related 
verification scores 

• good match with observed data 
• DMO (direct model output) from 

Aladin model is also verified  



Additional tools – Haines index 
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• in dry and unstable atmosphere - fires may intensify and behave 
abnormally ("plume dominated” fires)  

• HI - quantitative measure of the instability in the dry atmosphere and 
potential for large fire growth. Higher value of Haines Index (or the 
class) means higher potential for fire growth.  



Additional tools – Haines index 
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• number of days with the highest values of HI during in the extremely 
hot and dry 2015 fire season is shown (left panel) and reveal areas 
with the high potential for large fire growth 

• average HI for the same fire season is shown (right panel ) 



Additional tools – Haines index 
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• example: large fire on Korčula island (18 – 24 July 2015) 
• points to the importance of atmospheric instability (HI) 



Additional tools – Turbulent Kinetic Energy 
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• turbulent kinetic energy (TKE) – mean kinetic 
energy per mass unit (m2/s2) associated with 
turbulent flow 

• recent studies suggest that TKE in lower 
atmosphere may cause extreme fire behavior 

• sensitive to wind shear – high values of TKE – 
particularly in combination with high HI point 
to dry and unstable atmosphere 

• TKE Aladin fields – introduced in 2016. 



Additional tools – Low level jet 
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• LLJ - any maximum (12-16 m/s, gusts 30 m/s) of horizontal wind in the 
lower troposphere 

• may occur in typical synoptic situations 
 

• influence on moisture transport 
• associated with pronounced vertical and lateral wind shear 
• usually 200-300 km wide 

 
• studies revealed presence of LLJ in several large fires 



Additional tools – Low level jet 
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Special warnings 
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• FWI information not sufficient (high values most of the season) 
• aim to warn to dangerous situations for potentially large fires 
• started in 2012  
• criteria defined: 

 High value of FWI  
AND 
 

A) strong wind and/or high TKE (passage of ”dry” front) 

OR 
B) vertical instability in the dry air (high Haines index) and/or high TKE 

 

• since 2019. – criteria for three levels (yellow, orange and red) 



Special warnings 
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• Delivered exclusively to authorities 



Special warnings – 2020. season  
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Big fire at Kozjak mountain 

• 42 potentially dangerous situations with strong 
wind (mostly bora and scirocco) 

• 35 potentially dangerous non-gradient situations 
with instability in dry and hot air 

• in this season total of 77 days with special 
warnings 

• 11 orange warnings: 7 for gale force bora, 4 for 
scirocco (one big fire at Kozjak mountain – Fig.) 

• 1 red warning for persistent strong bora (2 days) 



Regular monthly and seasonal analyses and statistics 
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All products available on special web-page 
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International collaboration - ERCC 

www.meteo.hr Meteorološki izazovi 7.  Meteorological support for forest fire protection 
   

• Emergency Response Coordination 
Centre 

• weekly meeting via VC, duty forecaster 
present along with Fire officer 

• aim to coordinate resources for mutual 
help 

• Portugal, Spain, France, Italy, Croatia, 
Greece... ERCC and JRC 
 
 ERCC video conference 
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