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Abstract

This study used system dynamics to build a dynamic life-cycle causal loop diagram for fine dust, one
of social disasters recently discussed in Korea in order to propose an integrated disaster management
framework for fine dust disaster with a sustainable urban metabolism paradigm. To reach this goal, this
study reviewed the previous research related to fine dust and disaster management comprehensively. As
a result, this study extracted the major factors of fine dust disaster, checked a mutual causal relationship,
and then built a causal loop diagram using variables in each factor according to a sustainable urban metabolism
paradigm composed of economic, social and environmental characteristics and a new disaster management
framework. The proposed disaster management framework has clearer classification criteria than the existing
framework and reflects the time-dynamic characteristics of disasters and sustainability, making it easier
to predict and monitor fine dust disaster in advance and enabling policy makers and practitioners to prepare
action plans and implement them in an appropriate and prompt manner.
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Figure 1. The flow in disaster management phase.
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mitigation & Establishment and maintenance of building law, risk analysis and risk mapping, land use management, tax inducement
ES;tafges prevention accident insurance, safety related establishment and maintenance, etc.
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Disaster preparedness & | Establish emergency response plan, establish emergency communication network, maintain cooperation system
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% Source: Song, et. al., 2012.
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Figure 2. Emissions module of IMAGE 3.0
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Table 2. Variables related to fine dust according to disaster management life cycle
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characteristic | reduction policy (public transportation,
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