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System dynamics model of urban earthquake disaster
resistance and prevention capacity evaluation
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Abstract: In view of the characteristics of urban earthquake disaster resistance and prevention system such as
multilevel and large-scale complexity dynamics and self-organization this paper proposed an evaluation model of
urban earthquake disaster resistance and prevention based on systematic dynamics theory. First relative research
achievements in this respect was reviewed and the shortage of the previous researches on it was summarized,;
second the framework of the evaluation model of urban earthquake disaster resistance and prevention capacity was
given based on system dynamics the index system of the evaluation model was established the dynamics and
causality feedback mechanism of the urban earthquake disaster prevention system was analyzed and the basic
diagrams of causality and systematic dynamics flow was drawn. Finally the model is verified by an example of some
city” s regional vulnerability.
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Fig.1 Causality diagram of urban earthquake disaster resistance and prevention
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Fig.2 Causality diagram of urban earthquake resistance and prevention capacity
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Fig.3  Flowchart of regional vulnerability of hazard-affected bodies capability
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POP( population)

GDP « K = GDP * J + dT x Dgyp;
«K = POP + J + dT x Dy

RA(road area) * K = RA * J + dT x Dy,;

BA( building)
LL( lifeline length)

*K = BA ] +dT +dT x Dy,;
K =LL*J+dT x Dy.

Depp = GDP * K x Repp;
Dyop = POP * K x Ry
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Fig.4 Predictive value of the regional vulnerability of hazard — affected bodies under two conditions
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Fig.5 Change in regional vulnerability of hazard — affected bodies and

living vulnerability under condition of changing vulnerability factors
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