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Estimation and Countermeasure of the Heat Wave Cause of
Daegu Metropolitan Basin from the Urban Structural Dimension

H-84 Kwon Yongseok"™

Abstract

The negative effects of heat waves on our society are well known through active research in the field of health
and environmental disasters. In order to systematically reduce the risk of such a heat, it is necessary to search for
countermeasures in the field of urban planning. The purpose of this study is to investigate the main points where
artificial heat occurs and the wind direction and temperature condition during summer and winter events in Daegu
city and surrounding cities. As a result, we confirmed that the urban structure of Daegu city is not appropriate
for the heatwave, and the case of Daegu city showed that the solution of the urban structural problem should
be basically preceded. In this study, four alternatives were selected as policy alternatives: urban cooperation for watet-
shed management, systematic management of sources of artificial heat, gradual relocation of abundant artificial heat

discharge facilities, and customized management of wind routes.

Keywords: Heatwave, Urban Structure, Mesoclimate, Artificial Heat, Urban Planning
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Table 1_Heatwave Abatement Technigue

Reduction Field

Technique

Effect

Surface Improvement

Reduction of Solar
Radiation Absorption

Net Radiation

Optimization

Roof Surface Reduction of Solar
Improvement Radiation Absorption
Plant Shade Reduction of Solar
Composition Radiation Absorption

Air Pollution
Abatement

Reduction of
Greenhouse Effect

Pitching Surface
Composition and

Rooftop Landscaping

Falling in Temperature
due to Evaporation
Effect

Increase

Expansion of
Planting Surface

Lowering the
Temperature

Evaporation
Latent Heat

Increase of Plant
Amount

Lowering the
Temperature

Construction of

Hydroponic Facilities

such as Fountains

Falling in Temperature
due to Evaporation
Effect

Reduce Heat
Capacity

Use Low-capacity
Material

Prevention of Time Delay
Effect of Temperature

Reduce Heac | Building Techniques

Energy-saving

Suppress Energy Release
to the Atmosphere

Consumption

Low Energy

Transportation Means

Suppress Energy Release
to the Atmosphere

Facilicate
Horizontal Flow
Out of Space

Wind Path
Maintenance and
Composition

Surplus Energy Release
Out of Space

Souce: Kwon 2015.
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Figure 1_Multi-level Urban Heat Island Phenomenon of FFS HAE 8Rle == thEA] otk
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Figure 3 _Hotspot / Coolspot of Daegu Metropolitan
Basin
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Figure 6 _Daegu Metropolitan Basin and Industrial Table 4 _Company Composion of Daegu Dyeing
Complex Location Density Complex and the 3rd Industrial Complex

Branch Name Total | Texile | Metal | Paper | Food

Legend
industrial complex density Dyeing Complex

120 120 - - -
(Tenant Only)*

0
- 335212
- [ Daegu Metropolitan Basin

The 3 Industrial

Complex 2,531 69 1,735 31 30

Note: * In addition to the tenants, there are also non-tenants,
and 47 non-tenants in the dyestuffs are surveyed.
Source: Daegu Dyeing Industrial Complex Management Corporation
2015; hetp://www.dg3rd.or.kr/industry/company (accessed June
10, 2018).
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Note: Utilizing ArcGIS’s Kernel Density Analysis Tool to Visualize %\Jr/].
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Source: Korea Industrial Complex Corporation 2017, Modified.
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Figure 8 _Wind Rose of Daegu Metropolitan Basin
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Source: https://data.kma.go.ke (accessed June 10, 2018).
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Figure 10 _The Five Selected Synoptic Weather
Stations
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Figure 11 _Wind Direction at the Meteorological
Station in Daegu Metropolitan Watershed
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Figure 12 _ Location of Meteorological Stations in
Daegu Metropolitan Watershed and Average
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Figure 13 _ Thermal Environmental Vulnerability
Diagram of Daegu Metropolitan Basin
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Note: Based on temperature on September 15, 2014.
Source: LandSAT Satellite Data(Self-processing).
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