
Funded by               Supported by           Partners                                                    Cooperation partners                         

1

Federal Ministry of Education and Research (BMBF) S upport Programme: 
Risk management of extreme flood events (RIMAX): 

Prediction and management of flash floods in urban areas (URBAS)

URBAS
Prediction and management of flash 

floods in urban areas

Thomas Einfalt , Andreas Wagner, Fritz Hatzfeld, Jörg Seltmann
Affiliations: hydro & meteo GmbH & Co. KG, German Wea ther Service (DWD), Hydrotec Engineers, DWD

Project funded by the

Federal Ministry of Education and Research BMBF (Germany) 
as a part of

RIMAX „Risk management of extreme flood events“

Internet: http://www.urbanesturzfluten.de
Internet: http://www.rimax.de



Funded by               Supported by           Partners                                                    Cooperation partners                         

2

Federal Ministry of Education and Research (BMBF) S upport Programme: 
Risk management of extreme flood events (RIMAX): 

Prediction and management of flash floods in urban areas (URBAS)

Overview

� Project overview
� Frequency analysis of heavy rainfall in Germany
� Analysis on climatic change in raingauge + radar 

measurements
� Consequences for hydrology
� Conclusions
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Flooding causes – micro examples

Inflow clogging

Beyond design
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Challenges, objectives and „products“

� Climate change

� Phenomena of 
flash floods

� Feasable risk 
management 
strategies

� New Database events
� Improved forecast tools
� Estimation of damage
� Methods for hazard and risk 

analyses for municipalities, 
hazard and risk maps

� Areas with high flash flood 
risk in Germany

� Guidelines for measures
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Project overview

� Data base of flash flood events (> 400 cases since 1990)
� 15 case studies with different focus themes
� Improvement of convective cell forecast (CONRAD)
� Analysis of meteorological reasons for flash floods
� Risk and hazard analysis in urban areas 
� Actions and measures for municipalities to

� reduce risk
� improve disaster management
� reduce damage
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Frequency analysis of heavy rainfall in 
Germany – analysis setup

Basic data: PX product / CONRAD analysis (DWD)
� 6 levels of reflectivity
� Every 5 minutes
� 1 km cartesian mapping
Statistical analysis of
� Pixels of heavy precipitation
� Tracked cells by CONRAD
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Frequency analysis of heavy rainfall in 
Germany - preparation

Level 3 uncorrected Level 3 corrected Mean beam altitude

Uncorrected frequencies: Overview about „problematic“ areas

Corrected frequencies: Quality of correction

Mean beam altitude: „problematic areas“, radar comparison
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Frequency analysis of heavy rainfall in 
Germany – example Munich radar

Observations: correction areas, mountains, ...

Description of distributions: Interpretation

Comparison of distributions: Influence of topographical effects

Heavy precipitation Tracked cells
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Frequency analysis of heavy rainfall in 
Germany - result

Observations, description and comparison of distributions

Large scale qualitative interpretation (mountainous areas, landscape,...)

Heavy precipitation Tracked cells
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Frequency analysis of heavy rainfall in 
Germany - conclusions

� Statistics from 7 years of interpreted radar data over Germany
� Basic data for comparison to KOSTRA extreme value statistics 

for occurrence probabilities of flash flood hazard
� On one side, radar data indicate occurrence of possibly flash 

flood inducing rainfall in areas of high extreme value distributions
� On the other side, radar data indicate hazard in urban areas
� Some other hotspots in the radar data need to be further 

investigated
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Analysis on climatic change in raingauge and 
radar data

1. Analysis of 30 years of raingauge data
2. Statistical test on temporal homogeneity
3. Selection of all events relevant for the extreme value 

statistics between 2000 and 2005
4. Pixelwise classification of adjusted radar data 

according to RG statistics
5. Evaluation of occurrence frequency over the 

analysed area
6. Comparison between investigated intervals
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� The duration intervals 5, 15, 30, 60, 120, 360, 720 
and 1440 minutes were analysed for each pixel

� The return periods 1a to 100a were investigated for 
these intervals

Radar data evaluation
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Evaluation of all events
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Analysis on climatic change
Summary

� Extreme events happened more frequently in Lübeck 
in the last 6 years than statistically expected

� Extreme events with a short duration interval 
happened more frequently than events with long 
duration over the area of Lübeck
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Consequences for hydrology

� Extreme events occur frequently, over a large area
� Static increase of infrastructure capacity is costly and not well 

focused
� Since damages are high, precaution pays off: measures 

comprise
� Modified city planning: e.g. emergency floodways
� Better information of citizens: e.g. risk points

� Improved warning: e.g. focused maintenance

� Measures for the private household: e.g. small scale protection

� Planning of urban infrastructure has to take care about events 
beyond design and their impact
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Conclusions

� Statistics from the data base of 15 years show uneven 
distribution of extreme events in Germany

� Results include
� A required review of hydrologic design events in urban local 

climate
� Enhancements for the disaster management chain
� Consequences for good practice in urban planning

� URBAS results help municipalities to prepare for 
climate change
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More information on the web ...

http://www.urbanesturzfluten.de

http://www.hydrometeo.de

http://www.rimax.de

and thank you for your attention!


