Contents

1 Imtroduction ........ ... ... . .. . .. . .
1.1 Background ......... ... ... ..
1.2 Objective and Research Questions. . .........................
I3 Outhine .. ...
References. . ...

2 ResearchDesign.......... .. .. .. .. . i
2.1 Epistemological Framework of Research. .....................

2.1.1 Simulation as an Interdisciplinary Tool . ................

2.1.2  Simulation as a Technique to Investigate the Detailed
Dynamicsof aSystem . .......... ..o,
2.1.3 Simulation as a Thought Experiment. .. ................
2.2 SystemUnder Study.......... .. .. .. .. i
2.3 TheAgentConcept. . ... ...ttt
2.4 Model Building and Implementation. .. ......................
2.4.1 Conceptual Model Development .. ....................
2.4.2 Case Study of the German North Sea Coast. . ............
2.4.3 Computational Model Development ...................
References. . ... ..o

3 Theoretical Research Framework .............................

3.1 Complex Systems Research................................
311 Systems. ..o
3.1.2  System Dynamics and Behaviour. . ....................
3.1.3 Complex and Complicated. . .........................
3.1.4 Key Properties of Complex Systems .. .................
3.1.5 Assessment and Management of Complex Systems . . .. ...
32 RiskResearch......... ... .. .. . .
32.1 RiskandDisaster............ .. .. .. .. . ...
3.2.2 Dynamics of Vulnerability . ............. ... .. ... ...
3.2.3 Assessment of Risk and Vulnerability .. ................
3.2.4 Reducing Vulnerability by Self-Protection Measures . . .. ..
References. . ... ..ot

AN O\ W = =

10

11
12
13
14
19
19
21
25
26

xi


http://dx.doi.org/10.1007/978-3-642-32365-2_1
http://dx.doi.org/10.1007/978-3-642-32365-2_1#Sec1
http://dx.doi.org/10.1007/978-3-642-32365-2_1#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_1#Sec3
http://dx.doi.org/10.1007/978-3-642-32365-2_1#Bib1
http://dx.doi.org/10.1007/978-3-642-32365-2_2
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec1
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec3
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec3
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec4
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec5
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec6
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec7
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec8
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec9
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Sec10
http://dx.doi.org/10.1007/978-3-642-32365-2_2#Bib1
http://dx.doi.org/10.1007/978-3-642-32365-2_3
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec1
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec3
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec4
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec5
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec9
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec10
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec11
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec12
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec13
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Sec17
http://dx.doi.org/10.1007/978-3-642-32365-2_3#Bib1

xii

4 Regional Research Framework. .............................
4.1 The German North Sea Coast of Schleswig—Holstein.........
4.2 Risk of Storm Surges and Flooding in the Coastal Lowland.. . . .
4.3 Risk from the Perspective of the Coastal Population. .........
4.4 Risk Management in the Coastal Zone of Schleswig—Holstein. .
References. . ... i

5 SystemAnalysis ............. ... ..
5.1 Agent-Based Conceptual Model Development ..............

5.1.1 Agent-Based Conceptual Model of Vulnerability

Dynamics . ....ooi i

5.1.2  Adaptation of the Conceptual Model to the

Regional Context .. ...,

5.2 Model Input: Empirical Data Base of Vulnerability Assessment. . . .
5.2.1 Perception and Evaluation of Hazards and Risk .......

5.2.2  Experience with and Information about Events. .. ... ..

5.2.3 Capacities of Residents ..........................

5.2.4 Attitude towards Measures and Future Expectations

of Residents ........ ... ... .. .. .. . ..

5.2.5 Preferences for Self-Protection Strategies . ...........

5.3 Model Design: Simulation Model of Vulnerability Dynamics. . .
5301 OVeIVIEW .. .oiii

5.3.2 Design Concepts. .. .. .vovenine i

533 Details. .. ..o

5.4 Model Output: Vulnerability Dynamics in the Coastal Zone. . . .
5.4.1 Vulnerability Baseline ...........................

5.4.2 Influence of the Agent Preferences for Self-Protection

Srategies ... .ov e

5.4.3 Influence of the Human-Environment Relationship. . . . .

5.4.4 Influence of the Micro-Macro Relationship ..........

5.4.5 Further Simulation Experiments ...................

5.5 Model Verification and Validation ........................
References. . ... ... i

6 Reflexion....... ... .. ... .. . ..
6.1 Relevance (of the ABS) for Complex Systems Research. . . . . ..
6.2 Relevance (of the ABS) for Risk Research .................
6.3 Conclusion . ...ttt
References. . ...

Contents


http://dx.doi.org/10.1007/978-3-642-32365-2_4
http://dx.doi.org/10.1007/978-3-642-32365-2_4#Sec1
http://dx.doi.org/10.1007/978-3-642-32365-2_4#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_4#Sec3
http://dx.doi.org/10.1007/978-3-642-32365-2_4#Sec4
http://dx.doi.org/10.1007/978-3-642-32365-2_4#Bib1
http://dx.doi.org/10.1007/978-3-642-32365-2_5
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec1
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec3
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec4
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec5
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec6
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec7
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec7
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec8
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec9
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec10
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec18
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec25
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec27
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec28
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec29
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec29
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec30
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec31
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec32
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Sec33
http://dx.doi.org/10.1007/978-3-642-32365-2_5#Bib1
http://dx.doi.org/10.1007/978-3-642-32365-2_6
http://dx.doi.org/10.1007/978-3-642-32365-2_6#Sec1
http://dx.doi.org/10.1007/978-3-642-32365-2_6#Sec2
http://dx.doi.org/10.1007/978-3-642-32365-2_6#Sec3
http://dx.doi.org/10.1007/978-3-642-32365-2_6#Bib1

2 Springer
http://www.springer.com/978-3-642-32364-5

Agent-Based Simulation of Wulnerability Dynamics
& Case Study of the German Morth Sea Coast
Sobiech, C.

2013, XV, 226 p., Hardcover

ISBN: 978-3-642-32364-5



	Contents



