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Abstract

In this study, we analyzed the potential determinants of urban heat waves in Korea and their dynamic
relationship using a system dynamics analysis approach. We developed an integrated causal loop diagram
and identified the direct and indirect factors influencing urban heat waves. The followings are the main
findings of this study. First, the rise of temperature in Korea is not simply due to the increase of impervious
areas affected by urbanization but should be seriously recognized as a critical issue of heat waves which
may lead to the annihilation of the areas. Second, for more accurate prediction of the temperature increase
and development of effective policy responses, we need a new approach that focuses on a non-linear
and dynamic relationship between urban heat wave process and urban safety. Third, it is critical to explore
policy measures for maintaining socioeconomic conditions and improving the level of urban safety based
on the multi-dimensional examination of causal relationships across various determinants for urban heat

waves in South Korea.
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Table 1. Social burden type of heat wave
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Categories

Contents

increased fatigue and exhaustion
Personal Health g

Safety Threats

reduced social activities

* Delayed emergency response due to rapid skin aging, heat cramps, heat stroke, heat fatigue, cooling sickness, insomnia,

* Hepatitis C group infection, increased encephalitis, cholera, food poisoning, etc.
+ Decreased physical activity and deteriorated mental health due to reduced external activity, lack of comfortable sleep, and

Environmental
changes due to drought
temperature rise
- Water system disturbance caused by algae

+ Air quality effects such as changes in pollutant concentration and ozone concentration
- Soaring damages to agriculture, livestock and fisheries, such as livestock, farmed fish and shellfish, and agricultural land

+ Increased forest mortality, including roadside trees and afforestation

Socio-economic

downturn phenomenon, underground line breakdown

+ Power failure due to increased energy consumption
+ Possible to delay traffic and transportation facility operation and accidents such as road surface damage, railway buckling

- Contraction of government, construction and manufacturing

*Source: Yuk, et. al.(2018)
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