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Influences of Urban Forms on Block-Level Thermal Comfort and Its
Optimization: A Case Study of Gyeonggi-do, South Korea
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Abstract

In the context of rapid urbanization and increasingly diverse urban forms, urban forms significantly influence outdoor spaces’
microclimates and thermal comfort, directly affecting the frequency of people’s use of outdoor spaces. This study takes Gyeo-
nggi-do, South Korea, as a case study. Combining on-site measurement with numerical simulations reveals the impact patterns
and optimization strategies of microclimate and thermal comfort at the block-level, which are influenced by different urban
morphological characteristics such as building height, building density, and green coverage. The research found that the season-
al impact of urban form on microclimate has significant temporal differences: the differences in microclimate during summer
are most pronounced during the peak daily temperature, while in winter, they are particularly prominent in the morning. The
dominant thermal comfort factors show seasonal changes, with sky view factor (SVF) and green space rate significantly affect-
ing summer comfort. At the same time, in winter, they are mainly determined by the SVF and building density. In addition, the
SVF has the opposite impact on thermal comfort in different seasons, indicating that building density and open spaces should be
planned reasonably to improve thermal comfort throughout the year. This study provides scientific evidence for urban planning
and design, helping to improve urban thermal environments and enhance residents’ quality of life.
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Tab. 1 Characteristic parameters of urban space samples
WHEADE BRSE/M BREBE/% ZRHK /% REFEAEE EReEREE /M BIRE
Urban morphology  Building height = Building density Green ratio Sky visibility factor Standard deviation of building height Floor area ratio
P-H-D-S 88.00 0.28 3.23 0.61 36.41 4.02
P-H-T-S 41.50 0.14 6.45 0.70 16.90 3.00
R-H-D-S 30.86 0.26 11.54 0.55 17.38 2.28
R-H-T-S 33.66 0.18 13.83 0.32 16.09 3.07
R-H-T-G 50.00 0.17 53.28 0.24 12.65 1.07
P-L-D-S 14.57 0.25 14.69 0.55 4.40 0.3
R-L-D-S 8.44 0.34 15.63 0.65 1.84 0.87
P-L-T-S 18.00 0.17 16.84 0.52 4.99 0.34
R-L-D-G 12.69 0.34 22.26 0.48 7.32 0.58
P-L-T-G 13.38 0.16 28.44 0.39 9.33 0.42
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Tab. 2 Instruments for on-site meteorological measurement
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Fig. 2 Selected sample plots of typical urban forms
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Tab. 3 Initial input data for setting ENVI-met

SH BEZHANE ZXEHNE
Parameter Summer input data Winter input data
FLAAI [A] 0:00 0:00
AL /h 24 24
WA /C 25.7 6.2
10 m & BERGE / (m/s) 0.74 4.03
ey /2 120.92 306.14
2 500 m =4 %R /% 8 8
2 m AL /% 74.1 46.6
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