
Nataša Strelec Mahović 
DHMZ, Croatia 



 Introduction 
 Catastrophic floods in Central and Eastern 

Europe since year 2000 
 May 2014 floods in South-Eastern Europe: 
      Case 
      Catastrophic consequences 
      Synoptic analysis 
      Hydrological context 
      Forecasts and warnings 
      Summary 



 In the last decades heavy floods in Europe seem to 
have become more frequent  

 Large parts of the continent are almost every year 
hit by severe precipitation events causing floods 

 Often the intensity of the flooding is enhanced by 
the water waves coming through rivers or by melting 
snow 

 Especially critical were floods in 2002, 2005, 2013 
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“Cities and towns across  
central Europe remain on alert  
as they deal with the impact  
of devastating floods which  
have killed at least 42 people.” 
 
BBC News 26 August 2005 
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 Two-months worth rainfall fell in 
just 2 days! 

 Several people killed in Astria, 
Germany and Czech Republic 

 Elbe and Donau basins were 
flooded, so the flooding spread 
to Hungary, and further Serbia 
and Croatia along the river 



 Extensive extreme precipitation event between 11th and 
17th May  

Total precipitation between 11th and 17th May (NOAA) 

Map of flooded areas 



 More than 60 people died 
 Over 100.000 homes and structures destroyed 
 Thousands of livestock animals killed 
 3000 landslides caused by water 
 Many landmines left from 1990s war exposed or moved 
 The worst flooding in the region in 120 years of record-keeping 



        Synoptic situation 
     After the passage of a cold front, between the evening of 11th 
     May and morning 12th May, cold air from the north was advected southwards  

 
11 May 2014,  18 UTC   
IR + AT500 + TA700 

After the passage of a 
cold front, between 
the evening of 11 May 
and morning 12 May, 
cold air from the 
north was advected 
southwards  



12 May 2014, 12 UTC  
IR + AT 500 + T500 

In the afternoon of 12 
May another through 
followed from the 
Atlantic, forming a 
cloud spiral in the 
Bay of Biscay  



    With strong westerly wind the system moved very rapidly towards east 

13 May 2014, 06 UTC 
IR+AT500+isotachs 300 
+PVA300 

With strong 
westerly wind the 
system moved very 
rapidly towards 
east 



 Surface low was formed in the Adriatic on 13 May, moving slowly towards 

NE 

14 May 2014, 00 UTC  
IR + AT500 + MSLP 
+ height of IPV=1.5 PVU 

 Surface low was 
formed in the 
Adriatic on 13 May, 
moving slowly 
towards NE 



      Cold air being 
advected from the 
north towards 
warm and humid 
Mediterranean air 
coming from the 
south – dipole 
typical for strong 
cyclogenesis 

14 May 2014, 00 UTC 
IR + TA 700 



       At this time the most 
intense precipitation 
started.... 

14 May 2014, 00 UTC 
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 Within the next 24 
hours a deep low 
intensifies, stretching 
vertically throughout 
the whole 
troposphere.. 
 

 The axis of the low is 
vertical, with no tilt, 
making the cyclone 
stationary and very 
intense 

15 May 2014, 06 UTC 
IR+MSLP+AT500 



      Stratospheric air down 
to the surface! In the 
centre of the low  
IPV=1.5 PVU  level was 
at 900 hPa 

      
      Low centres at surface, 

500 hPa and 300 hPa at 
the same place 

15 May 2014, 06 UTC 
IR+AT500+AT300 
+height of IPV=1.5 PVU 
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 Low was stationary for more than 3 days 
 Very deep low verticaly streched throughout the whole 

troposphere with centers at all levels at the same place 
 Constant suply of warm, moist air from the Mediterranean 
 Orographic enhancement of precipitation on the Bosnian 

mountains – many thunderstorms were embedded 
 Soil already saturated by water due to very rainy spring 



 Lower Sava river basin was flooded, together with affluent Bosnian rivers 
Bosna and Vrbas as well as river Drina on the border between Bosnia and 
Serbia 

MODIS (false colour, bands 7-2-1) image of the flooding on Sava river on 19 May 2014 



COPERNICUS  GIO  EMERGENCY MANAGEMENT SERVICE mapping of the flooded 
areas was activated for all three countries 
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      Models captured 
the process 
correctly in space 
and time but 
underestimated 
precipitation 
intensity 

 

ECMWF 24 hours total precipitation 

14 May 00 UTC -15 May 00 UTC 15 May 00 UTC -16 May 00 UTC 
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ALADIN 24 hours total precipitation 

14 May 06 UTC – 16 May 06 UTC 15 May 06 UTC – 16 May 06 UTC 



 Meteo services in the region issued orange and red warnings for precipitation! 
 



 Deep cyclone developed in the Adriatic on 13 May 2013 
 

 The cyclone remained quasi-stationary for more than 3 
days over SE Europe 
 

 Very cold polar air coming from the north, warm and 
moist Mediterranean air injected from the south 
 

 Precipitation forecast by the models – underestimating 
the quantities 

 

 



 Record precipitation, in some places more than 200 mm in 
just a few days 

 Soil already saturated from rainy spring season 
 Sava river, together with affluent rivers  Vrbas, Bosna and 

Drina, flooded large areas of Bosnia, Serbia and Croatia 
 Thousands of people left without a home 

 
 Together with rain some damage was caused by windstorm  
 At the coast wind gusts up to 42 m/s, over the northern parts 

of Croatia very strong northerly wind with constant gusts of 
15 to 22 m/s for 24 hours, with maximum gust 28 m/s! 
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 Any questions?  Suggestions?  Comments?.... 
 
 
 

     
 
 
 
      strelec@cirus.dhz.hr 


