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Flash-Floods in Germany: 
a serious problem?

recorded flash flood events 
with damage in urban 
areas
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Challenges, objectives and „products“

management of flash flood 
events in a new database
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

climate change

phenomena of 
flash floods

feasible risk 
management 
strategies
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Case studies

15 representative cities

interviews with all 
involved authorities

ex post studies and 
simulations Case study
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Case studies: meteorological situation

measured precipitation vs. design rain
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Types of flash flood producing storms
Note: flash flood producing 
storms may be a combination 
of two different types:

e.g.: orographic
precipitation 
behind a cold 
front (picture 
no. 1 and 2)
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Case studies: runoff and flooding

simulation of sewage/stormwater network, small urban 
creeks and surface flow by a 2-D hydraulic model, e.g. City 
of Paderborn
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Types of flash floods in urban areas

Lowland Hills and mountains
water 

+ earth 
+ debris

= mudflow



Funded by Supported by           Partners                                          Cooperation partners                                           

9

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

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

Case studies: damage assessment and failure 
analysis, disaster management

at micro scale
rainfall intensity and fire 
brigade actions during a 
flash flood in Lohmar
damage assessment and 
failure analysis using a 
GIS, information given by 
fire brigades and 
insurance companies and 
through interviews of 
affected locals
Analysis of organisation of 
rescue units, mitigation 
measures

places
with river 
flooding

fire brigade 
assignment

high 
rainfall

low 
rainfall 
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Improvement of forecast tools and systems 
for early warning

Radar Network (Nowcasting
tool KONRAD) from the 
German Weather Service

improvement of cell 
tracking methods

improvement of detecting 
methods for flash flood 
events

more knowledge about 
environmental influences
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Affected regions: 
distribution, frequency, intensity

Detection of „typical“ thunderstorm 
tracks 
Most and least affected regions 
(1 year example)

Statistical analysis of 
radar images in the 
last 5 years 

First drafts by
German Weather 

Service 
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Hazard and risk analyses in urban areas

Development of different 
methods for hazard and 
risk analysis for small 
and big cities
Collection of best-
practice case studies
Prototypes of urban 
hazard and risk maps
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Actions and measures for risk reduction in 
urban areas
Titelblatt Leitfaden 
Paderborn einfügen

e.g. emergency flood 
ways and retention 

ponds

Risk reduction
town planning
technical 
measures
information

information
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Actions and measures disaster management

Damage reduction
early warning and 
alarming
disaster 
management
disaster control

Warning by 
German Weather 

Service

Organisation

Simplified Decision 
matrix for warning 

and alarming in 
Hamburg
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More information....

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

and thank You for listening

http://www.rimax.de/
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