
WMO RAVI 

Hydrological Forum 2016 

Workshop on hydrological modeling, forecasting and warnings 

September 19 -23, 2016, Oslo, Norway  



WORLD METEOROLOGICAL ORGANIZATION (WMO): 
„A flood of short duration with a relatively high peak discharge” 

 
AMERICAN METEOROLOGICAL SOCIETY (AMS): 

„A flood that rises and falls quite rapidly with little or no 
advance warning, usually as the result of intense rainfall over a 

relatively small area” 
 

A local hydrometeorological phenomenon that requires BOTH 
hydrological and meteorological expertise for real time 

forecasting/warning 



 Intense rainfall from slow moving thunderstorms 

 Convective rainfall 

 Orographic rainfall in steep terrain 

 Soil saturation or impervious land surfaces 

 Hydraulic channel properties 



 Flash floods have the highest mortality rate globally, highest number 
of deaths per people affected 

 Frequency of occurrence of flash floods may increase due to climate 
variability and change  

 No flash flood warnings exist for vast populated areas of the world 

 Lack of local expertise and/or regional cooperation 

 Insufficient in situ data in small regions 

 Large-river flood-warning strategies ineffective for flash floods 
 



 Enhance NMHSs capacity to issue flash flood warnings and 
alerts  

 Mitigate adverse impacts of hydro-meteorological hazards  
 Enhance collaborations between NMHSs and Emergency 

Management Agencies/Rescue Directorate 
 Generate flash flood early warning products by using state-of-

the-art hydro-meteorological forecasting models  
 Encourage regional developments and cooperation  
 Support WMO Flood Forecasting Initiative 



Flash Flood Guidance 
System  with global 
coverage  
enhances early warning 
capabilities of the 
NMHSs, currently 
covers 52 countries and 
more than two billion 
people around the 
world, saving lives and 
decreasing economic 
losses. 
 
 
Established by the 
Resolution 21,  
XV WMO Congress  
2007 



System Developement  
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Historical Data    –    Croatia example  

If required data were not provided by the participating countries, data from 
international organization were used 



Precipitation (diagnostic) 
products 

Warning products Forecast 
products ! 

Snowpack products 

The forecaster interface    -  Main Product Console 
 All products are available on grapichal or text form 



 Currently NWPs in use for SEEFFGS: 
1. ALADIN Croatia - 8km resolution, runs 4 times per day (00, 06, 

12, 18 UTC), produces forecast out to 72h 
2. ALADIN Turkey – 4.5 km resolution, runs 4 times per day (00, 06, 

12, 18 UTC), produces forecast out to 72h 
 

 SEEFFGS is using two coupled ALADIN forecasts, Croatian, which is 
the main NWP for the region, and Turkish, which is required because 
Croatian ALADIN domain does not cover the entire SEEFFG region.  
 

 Aditional NWPs required (Coverage domain of entire SEEFFGS 
region, with better resolution, probabilistic NWPs, …), Radar 
incorporation 
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• During this event, the SEEFFG System was under development 
but it showed quite accurate forecast. Now, after many 
experiences in operational work with the SEEFFG System, it 
proved to be valuable for disseminating warnings in this 
region, and highlighted a great opportunity for enhancement 
of collaboration with response agencies in the region. 

DHMZ 
 

Croatia 

B&H 

Serbia 

Romania 



• SEEFFG system in this case was very precise and useful. 
There were good indications of areas with flash flood 
threats, time frame was precise and it give forecasters that 
issued warning good help and support when they need to 
decide for what area to give warning. Croatia 

B&H 



August 6 
18 UTC 

August 7 
00 UTC 





COUNTRY TYPE OF FF WARNING DISSEMINATION 
ALBANIA Daily natural risk bulletin on NMHS website 
BOSNIA AND 
HERZEGOVINA 
CROATIA Meteoalarm, Bulletin to NPRD in a case of  an 

emergency, Hydroalarm under development 
MOLDOVA 
MONTENEGRO Meteoalarm 
ROMANIA 
SERBIA Meteoalarm, Hydroalarm, Operational 

Hydrometeorological Bulletin 
SLOVENIA Meteoalarm, Hydroalarm, Downloadable 

Audio clip, 
Video clips under developement 

THE FORMER YUGOSLAV 
REP. OF MACEDONIA 



Contingency table of flash flood warnings for 
Croatia in the period from 10th of October 

2015 to 29th of February 2016 



The exibition was visited by 83 000 + people 

Best practice, effective flash flood awareness education campaigns 
will only be achieved within dynamic and diverse communities by 

applying a range of educational approaches  

(presented in detail in SEEFFG User Guide) 

Successful response to FF warnings is most likely to occur when the 
people receiving the warning messages have been educated about the 
particular characteristics of the flash floods and are familiar with the 

extent of possible damage that could result. 





HYDROLOGIST METEOROLOGIST 

• Workshops - led by WMO certified trainers  
                        (eg. Croatia, autumn/winter 2016) 

 
• It will ensure continuous training of operational forecasters  
    and enhance flash flood forecasting and early warning capabilities  

http://www.google.hr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjLl6LHtNrOAhWJOhoKHfgxB7MQjRwIBw&url=http://www.wallpapersxl.com/wallpaper/1360x768/pink-floyd-wish-you-were-here-109000.html&psig=AFQjCNGu_mrLkoH2XhGJA9IFQsbW24gtyg&ust=1472140389114643


Each component in this process is critical to reduce the impacts of flash 
floods and provide essential lead times to aid decisions.  

 
Failure of one component will lead to failure of the entire system to save 

lives and livelihoods  
Jubach  & Tokar (2016)  

This is only way for establish an effective 
 FF Early Warning System  
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