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Folie 2 The River Danube in Austria 7/10/13 

GROUND 
PRECIPITATION 

drains to 
Bavarian Danube 

690 m³/s 

738 m³/s 

133 m³/s 

203 m³/s 

~ 50 m³/s 

1880 m³/s 

3.000 m³/s 
HQ100 

3.000 m³/s 
HQ100 

6.500 m³/s 
HQ100 

1.500 m³/s 
HQ30 

2.500 m³/s 
HQ30 

~ 1.000 m³/s, HQ5-10 

estimated 12.000 to 12.500 m³/s, 
>HQ100 (11.400 m³/s), worst case 
scenario 13.000 to 14.500 m³/s 

average drainage 
Situation 02.06.2013 / 12:00 CEST 

3.500 m³/s 
HQ100 

~ 50 m³/s 



first consultation 
meteorologist 
T -72h ... T -96h 

frequent contact to meteorologist / hydrologist 
T=0h T -6h T -24h T -72h T -120h T -168h 

Folie 3 Timesteps – Preparing for disaster 7/10/13 

General Guideline for Critical 
Precipitation sums in Lower AT: 
  50 mm / 24 h 
  80 mm / 72 h 
100 mm / 120 h 

average t850, 
minor falters 

local thunderst./showers 

t2m ~ 25°C, variation 10K, clear  

high pressure, stable 

NO SIGNIFICANT  DANGER 

Gen. weather situation 
(stable / instable) 

GFS Ensembles 

Affected Areas: Southern 
Germany, Switzerland, Western 
and Central Austria (Eastern 
Austria subcritical) 

Precipitations sums generally 
100mm / 144h, in some areas up to 
165 mm 

Affected Rivers: Rhine, Inn, 
Salzach, Enns, Danube 

POTENTIAL 
FLOOD RISK 

Weather maps 
specific parameters 

GFS, ECMWF 

GFS, ECMWF, WRF, 
ZAMG warning/
animation Prec. 
sums 

HiRes Maps, pot. 
impact location 

mid time development, 
impact location 

Nowcasting, impact 
location 

GFS, ECMWF, WRF, 
ZAMG warning/ 
animation, SAT-
images, Radar, Prec 
sums 

SAT-images, Radar, 
Nowcasting 

instant data verification 
radar images (INCA, HAREN) 
Prec sums (INCA, HAREN) 



Folie 4 Radar images – HAREN vs. national Radars 7/10/13 

Coverage of Austrian National Radar 



Folie 5 HAREN – transnational radar composites 7/10/13 

•   Early detection of „Vb“-cyclones or antlantic systems with radar composites   

•   If only national radars are used you need radar images of following 
countries for full coverage: 

•   Germany 
•   Czech Republic 
•   Poland 
•   Slowakia 
•   Hungary 
•   Slowenia 

•   But: National radars fail at outer coverage areas 
•   Handling of more radar image websites not useable  

•   Benefits of HAREN-Radar composites: 

•   One website for overall view of a precipitation system, details can be 
visualisized on the national image 

•   Seamless transistion between the single national radars – compensation of 
deadspots, clutters and other misleading distortions 



Folie 6 Facts of 2013 Danube Flood in Austria 7/10/13 

GROUND 
PRECIPITATION 

drains to 
Bavarian Danube 

11.500-12.000 m³/s 
~ HQ100 

3.000 m³/s 
HQ100 

6.500 m³/s 
HQ100 

500 m³/s 
1.000 m³/s 
< HQ1 

~ 200 m³/s, < HQ1 

estimated 12.000 to 12.500 m³/s, 
>HQ100 (11.400 m³/s) 
forecast deviation: < 5 % ! 

drainage during June, 2 – 4, 2013 

~ 100 m³/s 
10.000 m³/s 
HQ300 

11.000 m³/s 
~ HQ100 

Lower Austria: 
4.000 Buildings hit 
€ 100M damage 

Passau 
HQ300 – HQ500 



Folie 7 2013 Danube Flood – Internal evaluations 7/10/13 

•   Analysis and forecast worked very well – “lightyears from the 2002-
flood”, numerous benefits from first tests and pilot applications used 
in the 2009 flood 

•   Strategy of “Timesteps – Preparing for Disaster” was developed at 
storm “Kyrill” in 2007, steady emprovements till now, but the general 
guideline is still actual 

•   At close time before and during the impact all available data sources 
will be needed – instant comparison and plausibility checks 

•   Frequently contact to meteorologist – first contact 72 to 96 hours in 
advance to the impact, then once to twice a day 

•   Hydrologist should be “at the spot”, integrated to disaster staff – 
common interpretation of precipitation graphics (actual radar data, 
precipitation sums)  

•   Availableness, handling and performance of data sources are very 
important parameters for usage and acceptance – viewing of many 
sources and crosschecks within a short time! 



Folie 8 HAREN – experiences during disaster staff service 7/10/13 

•   HAREN-webportal gave a good overview about the cyclone system 
and the overall precipitation situation. 

•   The webportal is widely self-explaining and relatively easy to handle 
Recommendation: Basic knowledges in meteorology and/or hydrology are 
beneficial. 

•   Data availableness was satisfying – during the flood period no 
missing radar data or dropouts. 

•   Server performance was and is rather poor at the moment (like in old 
analog or ISDN connections) - loading period is rather long. 

•   Display menu is difficult to handle at poor performance – priority to 
choose settings before loading images (toggle button) 

•   Forecast motion vectors work quite adequate. Development of further 
precipitation focal points worked well. 

•   Functions were generally checked with zoom-step “Europe”. Detail 
zoom was not used because of poor performance. 



Folie 9 HAREN – emprovements and future targets 7/10/13 

•   Sufficient internet connection is a basic requirement for high application 
acceptance. 

•   User defined thresholds for reflectivity and precipitation sums. 

•   Precipitation form (solid/liquid) and snow/rain transistion level. 

•   Convective cell development probabilities (in-/decreasing) 

•   Convective cell development potential (index, percentage) for 
extending warning times. 

•   Convective cell model - cell identification, lifecycle, celltracking. 

•   Optimizing function menus for quick access (user-defined / ressource 
saving settings). 

•   Forecast: Layer for probability to exceed user defined thresholds for 
reflectivity and precipitation sums. 



Folie 10 2013 Danube Flood Impressions 7/10/13 

Danube in Melk, 1st floors flooded 
Mobile flood protection systems in Krems-Stein Flooded riverside settlement in Klosterneuburg Lifting and placing „Big Bags“ by „Blackhawk“-helicopter 

Deer on „rescue-hills“ 

Thank you! 

Forcing 700m of a flood protection bank with sandbags  
(filled by local fire-brigade and local citizens) 

Mobile flood protection system in Weißenkirchen 

Daily situation report at LWZ-Noe in Tulln 


