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Abstract: In the city of high population density crowded with buildings, Urban Heat Island (UHI)
is intensified, and the city is vulnerable to thermal comfort. The maintenance of vacant land in

downtown is treated as a factor that undermines the residential environment, spoils the urban

landscape, and decreases the economic vitality of the whole region. Therefore, this study compared

the effects on microclimate in the surrounding area according to the development scenarios targeting

the vacant land in Songhyeon-dong, Jongno-gu, Seoul. The status quo, green oriented, building

oriented and green-building mediation scenarios were established and ENVI-met was used to

compare and analyze the impact of changes in wind speed, air temperature and mean radiant
temperature (MRT) within 1 km of the target and the target site. The result of inside and 1 km radius
the targeted area showed that the seasonal average temperature decreased and the wind speed

increased when the green oriented scenario was compared with the current state one. It was expected

that the temperature lowered to -0.73 °C or increased to 1.5 °C in summer, and the wind speed was

affected up to 210 meters depending on the scenario. And it was revealed that green area inside the

site generally affects inside area, but the layout and size of the buildings affect either internal and

external area. This study is expected to help as a decision-making support tool for developing

Songhyeon-dong area and to be used to reflect the part related to microclimate on the future

environmental effects evaluation system.

Keywords: Vacant Land, Decision Making, ENVI-met, Thermal Comfort, Ventilation Corridor
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Table 1. Comparison of Development Scenarios

Factors Green Oriented Scenario LT Opented Mediation Scenario
Scenario
Law / Plan Act on Urban Parks, Bukchon District Act on Urban Parks,
Urban Regulation Green Areas, ETC Units Plan Green Areas, ETC
Building Coverage Ratio 20% 60% 40%
o Distributed layout of Centered layout of Distributed layout of
) ) Building Arrangement small-size buildings large-size buildings medium-size buildings
Scenario Design ™5 1 4in Coverage Ratio 19% (7,000 m?) 55% (21,153 m?) 38% (14,000 m?)
Green Area Ratio 75% (27,405 m?) 38% (13,909 m?) 52% (18,902 m?)
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Table 2. ENVI-met input data
Value
Data Factors Spring Summer Autumn Winter
(Mar~May) (Jun~Aug) (Sep~Nov) (Dec~Feb)

Average Wind Direction (deg) 195 165 141 185

Configuration Average Wind Speed (m/s) 1.4 1.38 1.34 1.28
Temperature (min/max,°C) 3.1/24.9 18.4/32.1 0/26 -9.19.4

Building Wall Surface Concrete
Area Land Inside of Site Area Granit Stone Pavement (Road) Loamy Soil (Soil Texture)
Cover | | km Radius of Site Area Asphalt (Main Street) Concrete Pavement Light (Alley)
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Table 3. Results of Wind Speed, Air Temperature, MRT Analysis of Study Area

. Inside of Site Area 1 km Radius of Site Area
Scenario Factor - - - -
Spring | Summer | Autumn | Winter Spring | Summer | Autumn | Winter
Wind speed 0.98 118 1.01 0.68 1.81 1.37 1.65 2.05
(m/s) 095) | (0.94) | (116) | (1.20) (120) | (090) | (122) | (L.11)
S&t‘f Temperature | 1609 | 2569 | 1618 | 233 1722 | 2367 | 1554 | 386
Seonario °C) 085) | (071) | (1.04) | (L.12) (1.06) | (1.56) | (097) | (1.05)
MRT 9.94 17.00 9.68 3.89 10.15 16.46 10.13 5.15
°C) 095) | (098) | (L12) | (1.26) (1.68) | (1.81) | (154) | (1.01)
Wind speed 0.86 1.09 0.80 0.54 243 201 1.73 224
(m/s) (135) | (1.05 | (1.63) | (1.57) (161) | (142) | (1.14) | (0.94)
Oige; 4 | Temperature | 1618 | 2660 16.30 2.55 1717 | 2294 14.81 3.52
Soom °C) (157) | (1.68) | (081) | (1.59) (183) | (204) | (1.86) | (0.87)
MRT 10.14 18.07 10.07 402 9.88 1639 9.42 458
©C) (L19) | (1.39) | (1.60) | (1.61) (1L.02) | (1.80) | (121) | (1.86)
Wind speed 0.61 0.87 0.60 042 1.54 126 1.07 1.94
o (ms) 084) | (094) | (167) | (142 (1.02) | (0.64) | (0.86) | (0.96)
gﬁéﬁgg Temperature 1622 26.80 1630 2.96 19.16 2424 18.14 474
Seomrio (°C) (128) | (1.03) | (137) | (1.28) 092) | (088) | (1.54) | (1.14)
MR (C) 10.26 18.94 10.20 436 1023 17.15 10.20 5.2
(L13) | (169 | (127) | (111 (124) | (143) | (139 | (1.54)
Wind speed 0.78 1.03 0.62 0.57 1.72 1.39 1.19 1.98
(m/s) QO1) | (1.04) | (0.86) | (1.46) (L18) | (0.92) | (0.78) | (0.99)
Mediation | Temperature | 1622 | 26.68 1631 2.94 17.68 | 2388 17.04 414
Scenario °C) (143) | (155 | (1.68) | (1.13) 085) | (1.46) | (0.82) | (L.18)
MRT 1022 1834 10.14 428 10.19 1692 10.17 5.16
°C) (146) | (1.28) | (135 | (1.21) (132) | (134) | (122) | (1.74)

* () write a standard deviation
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Figure 3. Comparative Analysis of Status Quo and Three Development Scenarios.
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