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Introduction 

• ECSS : “The scope of the conference covers all aspects of 
severe convective storms. Researchers, operational 
forecasters, and risk and emergency managers...” 
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Abstract 

Thunderstorms are one of the greatest dangers to aviation. Despite their nature and the challenge they pose to forecasting, there 

is a growing demand for accurate area and point forecasts of thunderstorms. Terminal aerodrome forecast (TAF) is the standard  

ICAO product used for flight planning purposes worldwide. Written by forecaster, it contains wind, visibility, weather phenomena, 

cloud conditions and temperature forecasts for the airport for a 24 hours period. 

 

Recently, standard verification procedure of TAF forecasts in Croatia Control Ltd. has been established and regular seasonal 

verification reports for winter and summer were produced. Verification follows the approach proposed by Mahringer (2008) which 

is used in Austro Control. TAF forecasted conditions are verified with observed ones (METAR reports) for each hour of the TAF 

and weather element. 

 

Here, we present results of the verification of thunderstorm forecasts for the past 10 years. Results were analyzed by different 

verification scores, all of them showing a clear trend of increased quality of forecasts during the period. The trend is pronounced 

even more for the airports at the coast of the Adriatic sea. Although the form of forecasts remained the same, during years there 

have been many changes, e.g., development of forecasting procedures, improvement of numerical models and visualization, 

changes of staff, additional efforts in training at internal and external workshops and seminars (e.g. ESSL courses). After a ll, this 

positive trend in the quality of convection forecasting in Croatia is just one part of advances of knowledge in this field in past 

decades.  
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 MET service provider 
 

forecasting system, models,  

education, science background 

forecasters, monitoring system ... 

• Goal: verify convection forecast in end-user products during 
the last ten years 
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TAF & thunderstorms 

Thunderstorms (TS) can have significant 
impacts on air traffic: en-route and at 
the airport  

Terminal aerodrome forecast (TAF) 

 -standard ICAO product 

-validity 24h 

 -forecaster generated 
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Source: LINET 
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Convection in TAF 

Measurements (METAR) - every 30min 
METAR LDZA 071500Z 32020G31KT 270V350 6000 SHRA VCTS BKN026 FEW030CB 20/16 

Q1011= 

METAR LDZA 071530Z 03012KT 360V140 6000 TSRA FEW026 FEW030CB 18/16 Q1009 RERA= 
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Terminal aerodrome forecast (TAF) - every 6h (+AMD) 
TAF LDZA 071125Z 0712/0812 25007KT CAVOK TX31/0713Z TN15/0803Z 

           TEMPO 0712/0715 32015G25KT       TSRA FEW040CB SCT045 

           TEMPO 0713/0718 03012KT 

           TEMPO 0715/0721 32020G35KT 3000  +TSRA SCT040CB BKN045 

    PROB30 TEMPO 0716/0718 32020G45KT 1000  TSGR  BKN025CB BKN035 

    PROB40 TEMPO 0800/0807            1000  BCFG BKN003 

           BECMG 0807/0809 05008KT 

    PROB30 TEMPO 0809/0812                 TSRA FEW040CB SCT045= 
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Convection in TAF 

Measurements (METAR) - every 30min 
METAR LDZA 071500Z 32020G31KT 270V350 6000 SHRA VCTS BKN026 FEW030CB 20/16 

Q1011= 

METAR LDZA 071530Z 03012KT 360V140 6000 TSRA FEW026 FEW030CB 18/16 Q1009 RERA= 
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Terminal aerodrome forecast (TAF) - every 6h (+AMD) 
TAF LDZA 071125Z 0712/0812 25007KT CAVOK TX31/0713Z TN15/0803Z 

           TEMPO 0712/0715 32015G25KT       TSRA FEW040CB SCT045 

           TEMPO 0713/0718 03012KT 

           TEMPO 0715/0721 32020G35KT 3000  +TSRA SCT040CB BKN045 

    PROB30 TEMPO 0716/0718 32020G45KT 1000  TSGR  BKN025CB BKN035 

    PROB40 TEMPO 0800/0807            1000  BCFG BKN003 

           BECMG 0807/0809 05008KT 

    PROB30 TEMPO 0809/0812                 TSRA FEW040CB SCT045= 

 

Verification 
-all forecasted hours 

-all airports 

 ~35000 FCST hours/year 

-contingency tables for TS 

-from 2009 summer 
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TAF vs ESTOFEX 

TAF  

- defined for area radius 8km 
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LDOS LDZA 

LDSB 
LDSP 

LDZD 

LDPL 
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Verification results 10 years 
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Dubrovnik 

2009 

 

 

2018 
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Verification results 10 years 
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Dubrovnik 

2009 

 

 

2018 

5th 

Global 
financial 
crisis 

changes: forecasting technology, education… 

& verification scores? 
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Technology 

● observations (e.g. lightning detection, webcams) 
● new personnel 
● optimized organization of forecasting tasks 
● Visual Weather 
● new models+MOS 
● forecasting tools 
● new products for ATM 
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Education 

● 10 years of seminars 
● V. Šoljan (our convection expert) since 2014: 

○ introduced ingredients-based approach 
○ education and workshops for convection 
○ convection forecasting manual 
○ case studies, verification 

● 20 (of 22) forecaster attended ESSL Testbed 
● Other education related to convection 

○ theory, climatology, experts from NMS  
○ motivated forecasters 10 
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Verification method 

• Methodology similar to Met Alliance - Mahringer (2008) 
– Scores KPI=(HSS+PSS)/2    

• Seasonal verification reports 
– introduced in 2017, results from 2009 
– possible corrective actions  

• mail to forecasters, new education, proposals to 
improvements in forecasting or observing systems 

• Special verification results - diagnostic purpose 
– leading time, hour in day, seasons, forecasters, etc. 
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Verification results (10 years) 
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Conclusions 

● Verification of product for the end user 
● Verification scores show clear positive trends 

○ forecasting system, education, verification 

● Implementing scientific advances in 
operational environment is not easy 

● After proved progress, users, managers and 
forecasters can be  
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