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Quantifizierung ökonomischer Hochwasserschä den 
für großräumige Schadenszenarien

������������	�
	�
����������
��
��		�
����
�����������

���	
���
�����	���������
�	�����

�� 
�����
�������
�����
�	
��	��������

�	������
� �	!
"		�
��
���
��������#
� $�
���
%����
	�
����������
��������
!���
��������� "
��		�
���



��������	
�	���	�������
��	���	����
���
��	��	 �
��	����������
���	�������	��������	���� 	��!	�"#"

Hazard Vulnerability Risk

Merz & Thieken, Österr. Wasser-u. 
Abwasserwirtschaft, 56(3-4), 27-34, 2004
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(Hall &  Anderson, 
Hydrol. Process., 16, 
1867-1870, 2002,
Blockley, 1980, modified)

Decreasing repeatability of system states

Decreasing precision with which
the system state can be identified

Decreasing relevance of available measurements
to the phenomenon of interest

System state may be
 repeated many times

System state
cannot be repeated

System state is only 
measureable in vague terms

System state is 
precisely measureable

Measured system state is 
the variable to be predicted 

Measured system state is
not relevant to prediction 
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Engineering estimates 

Epidemiological  estimates
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Answers by 20 Aids professional counselors (mostly physicians) to the question: 
“If one is not infected with HIV, is it possible to  have a positive test result?”

1. No, certainly not 11. False positives never happen

2. Absolutely impossible 12. With absolute certainty, no

3. With absolute certainty, no 13. With absolute certainty, no

4. No, absolutely not 14. Definitely not ... Extremely rare

5. Never 15. Absolutely not ... 99,7% specificity

6. Absolutely impossible 16. Absolutely not ... 99,9% specificity

7. Absolutely impossible 17. More than 99% specificity

8. With absolute certainty, no 18. More than 99,9% specificity

9. The test is absolutely certain 19. 99,9% specificity

10. No, only in France not here 20. Don’t worry, trust me
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� Drainage area Cologne/Rhine: 144.232 km2

� Floods caused by rainfall events with long 
duration, mostly winter floods
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From: Merz & Thieken: Flood risk curves and uncertainty 

bounds, Nat. Hazards, 51, 437-458, 2009
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Annual maximum flood, 1846 – 2004, gauge Cologne/Rhi ne
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Mean loss model 
for land use units

Characteristics of the municipal 
building stock 

0

5

10

15

20

25

30

35

< 21 cm 21-60 cm 61-100 cm 101-150 cm > 150 cm

Water level (m above ground surface)

Lo
ss

 r
at

io
, B

ui
ld

in
g 

[%
]

one-family house

(semi-)detached

multifamily house

Loss model per 
building type Information on

contamination 
and 

precaution 

Intersection

Inundation 
scenario

Asset data per 
community

Land cover data
(CLC2000)

Dasymetric mapping

Disaggregated asset data
(dasymetric map)

Damage estimate per land use unit

Intersection and Modelling

0���"�
��������	�

Asset estimation (Relative) damage function



��������	
�	���	�������
��	���	����
���
��	��	 �
��	����������
���	�������	��������	���� 	��!	�"#"

0���"�
��������	�&
����������
��"�




��������	
�	���	�������
��	���	����
���
��	��	 �
��	����������
���	�������	��������	���� 	��!	�"#"

� 156 parallel models (13 x 2 x 6)
� ‘best’ estimate (weighted models)

Flood damage 1993

Flood damage 1995
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Return period [a] Discharge [m 3/s] Data; method

226-270 12380 Flood 1497; method of DVWK (1999)

339-451 12440 Flood 1342; method of DVWK (1999)

677-1352 14680 Flood 1374; method of DVWK (1999)

1000 15670 Method of Kleeberg & Schumann (2001)

- 17000 Envelope curve; European, German data

European data: Stanescu, 2002
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� 36 parallel models (9 x 2 x 2)
� ‘best’ estimate (weighted models)
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� 156 parallel models (13 x 2 x 6)
� ‘best’ estimate (weighted models)
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TUR: Total Uncertainty Range
URi: Uncertainty Range of Module i
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Synthetic flood waves

T = 100, 200, 500, 1000 years
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Median of maximum inundation depthMedian of maximum inundation depth

9090thth percentile mappercentile map

10th percentile map
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