












Root causes Dynamic pressures Unsafe conditions 

Social welfare system 
Federal system  
Social market economy  
Culture  

Unemployment  
Social status – lifestyle 
Ageing of the population  
Integration  
Lack of or access to education 
Persistence of tradition  
(Globalisation) 

Poverty  
Precariousness  
Underclass 
Social segregation  
Urban density related problems 
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Place Vulnerability

Exposure Susceptibility Capacities

Ecosystem

Robustness

Adaptive

Capacities

Adaptive

Capacities

Coping 

Capacities

Coping 

Capacities

Perturbation, stresses

(exogenous, endogenous)

Social influences outside the Place

Macro political economy, institutions,

global trends and transitions

Ecological influences outside the Place

State of biosphere, State of Nature,

Global Environmental Changes

Impact 

responses

Adjustment &

adaptation

responses

• Assets

• People

• Ecosystems

Dynamics

cross-scale

in place

beyond place

System operates at multiple

spatial, functional and temporal scales
National

Regional

Local

Drivers/Causes                        Consequences

• Condition of

social system

• Condition of

ecological

system

Variability & change

in ecological

conditions

Variability &  change

in social conditions
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http://www.civiltacqua.org/uploads/pubblicazioni/Eswg%20IV%20light.pdf
http://www.civiltacqua.org/uploads/pubblicazioni/Eswg%20IV%20light.pdf


 

 



 

 



 

 



 

 

 

 



 

 

 

 



 

 

 

 



 



 

 



 

 

 

 



 



 Hazard System Social system 

Macro-level 

dynamics 

Precipitation patterns 

Climate Change 

 

Ageing of the population 

National and global economic prosperity, 

Globalisation 

Level of 

observation 

(here: counties) 

River flooding of major streams Fragility, marginalisation, dependency, welfare, 

economic prosperity as a profile of the average of 

all residents within a county 

Micro-level 

components 

Surface sealing 

Groundwater rise 

Human behaviour 

Risk perception 

Social networks, skills, resources and physical 

fitness as a profile of a person 

 



 



 

 

 

 



 

 

 

  

 



 

 

 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 

 

 



 

Sensitivity side 

 Poverty  

 Exclusion  

 Non-Knowledge 

 Conflict  

 Land Use of Flood Plains  

 Choice of settlement 
location: driven by needs 
or by wants (the rich) 

 Climate Change 

 Drowning  

 Not able to move  

 Loss / Damage  

 Surprise 

 Drowning in cellar / heart 
attack  

 Secondary hazards: ground 
water rise, diseases  

 No electricity, heating, 
potable water  

 Health problems 

 Lack of money  

 Loss  

 Looting 

 

 

recurrent 

states 

Before During After Before 

Capacities 

Side 

 Prevention: dykes 

 Technical preparedness 

 Insurance  

 Institutional 
preparedness: land use 
regulations  

 Building knowledge, 
education  

 Resettlement 

 Evacuation  

 Assistance for special 
needs groups  

 Technical aid = Protection  

 Institutional help, Disaster 
management  

 Early warnings  

 Volunteers  

 Willingness to be evacuated 

 Nursing / Assistance 

 Police – public security  

 Financial assistance  

 Institutional reactions: 
measures implementations, 
compensation payments 
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Human risks to flooding Maslow’s hierarchy of needs 

 

Death  

Severe health consequences 

Basic needs of survival  

Life 

Health 

 

Evacuation – losing home (temporarily or longer)  

Monetary difficulties 

Basic needs of livelihood  

Security of shelter  

Security of food 

Looting, civil unrest  Security 

Loss of family members, relatives, friends Social relations 

 

Loss of status, threat of precariousness Social recognition and dignity 

Lifestyle Self-actualisation / development 

 

Goal of the indicator explanation  Components of the indicator Explanation, what the components 

indicate 

Death as the negative outcome of risk 

(also: severe health consequences) 

The already ill 

The elderly 

The very young 

Disabled people 

 

Additional factors that increase the risk to 

die: 

Risk behaviour 

Experience 

Lack of fitness to survive or evacuate 

themselves 

Dependency on other people’s help and 

assistance 

 

 

 

Overestimation of skills 

Surprise 

 



 

Steps Analytical indicator components Conceptual step 

1 
Variables containing human characteristics Humans as elements of interest 

2 
Counties as units of measurement Social system concept of a place-based approach 

3 
Vulnerability identification categories: exposure, 

sensitivity and capacities 

Vulnerability frameworks 

4 
Goal: indication of weaknesses and strengths 

towards disaster risk reduction 

Disaster risk as a component of the human security 

concept. 





http://collections.unu.edu/view/UNU:1978


















https://en.oxforddictionaries.com/definition/resile
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https://mail.uni-bonn.de/Redirect/156C940B/www.itad.com/too-complex-to-measure-exploring-the-dynamic-processes-of-resilience-and-recovery/
https://mail.uni-bonn.de/Redirect/156C940B/www.itad.com/too-complex-to-measure-exploring-the-dynamic-processes-of-resilience-and-recovery/














‐

‐













 

 

 

 

 

 

 
 

 

 

 

 

 

 

 





‐ ‐ ‐

‐ ‐





 



 



 

 

 

 

 









 Costs (in million Reichsmarks) 

Damage costs 71.2 

Losses of unused capacities 10 

Transfer costs  44.1* 

above ground: 11.1 

underground:  34.1 

Construction of secure rooms 

and running costs 

2 

Total 127.3 
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Assets Source 

Total population 39.000 

23.600 women and children 

11.6.1945 

Stadt Würzburg 1945: 12 

Workforce: 3.000 women, 6.000 men “ “ 

200 lorries provided by allied forces for supply with food etc. 25.6.1945 

Stadt Würzburg 1945: 21 

Apartments:  

30.000 in 1939  

20.000 - 22.000 not usable in 1945 

23.7.1945 

Stadt Würzburg 1945: 28 

 



0

10000

20000

30000

40000

50000

60000

Population of Schweinfurt



0

20.000

40.000

60.000

80.000

100.000

120.000

140.000

160.000

1
8

9
5

1
9

0
0

1
9

0
5

1
9

1
0

1
9

1
6

1
9

1
9

1
9

2
5

1
9

3
3

1
9

3
9

1
9

4
5

1
9

5
0

1
9

5
6

1
9

6
1

1
9

6
5

1
9

7
0

1
9

7
5

1
9

8
0

1
9

8
5

1
9

9
0

1
9

9
5

2
0

0
0

2
0

0
5

2
0

1
0

2
0

1
5

Würzburg



 

0

50.000

100.000

150.000

200.000

250.000

300.000

350.000

400.000

450.000

500.000

1944 Jan 45 Feb 45 Mrz 45 Apr 45 Mai 45 Jun 45 Jul 45 Aug 45 Sep 45 Okt 45 Nov 45 Dez 45

Köln



 

Infrastructure 

service 

Würzburg  

(bombing on 16.3.1945) 

Approximated 

estimated 

recovery 

periods 

Schweinfurt

(bombings from 

1942-1945) 

Approximated 

estimated 

recovery 

periods 

Bridges Rail bridge in Heidingsfeld 

provisionally repaired on 3 Sept. 

3 1945 (“6) 

6 months   

Electricity  Supply restored after 2 days (“1); 

May 1945 ("2) 

days after 3 days a 

small part of the 

city centre, the 

city hospital, and 

the city water 

utilities station 

(“10) 

fully restored in 

1952 (“11) 

days (parts) 

years (fully) 

Food   a few days (“15) days 

Gas 23.11.1945 ("3) 8 months still expected to 

work soon on 24 

Nov 1945 (“13) 

months 

General 

practitioners / 

doctors 

on 26 April 1945: 20 in the city, 

22 in the Landkreis ("4) 

2 Hospitals in the city, 13 in the 

Landkreis ("4) 

days – 1 month   

Mail 12 July 1945 (“1) 4 months 21.6.1945 (“14) 

 

 

Rail 10.5.1945 (“1) 2 months   

Sewage   restored until the 

end of 1949 (“12) 

years 

Waste removal 26.4.1945 (“5) 1 month   



Water Supply restored after 2 days (“1); 

May 1945 ("2) 

 restored for most 

people in Aug. 

1945 (“10) 

months 
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