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ABSTRACT

This study aimed to identify the optimal street tree planting method to improve the
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summer thermal environment in Seoul, Republic of Korea. The effects of road direction
and street tree planting patterns on urban thermal environments using ENVI—met
simulations were analyzed. The 68 scenarios were analyzed based on four road
directions and 17 planting patterns. The results showed that tree planting had a
reducing air temperature, mean radiant temperature, human thermal sensation (PET and
UTCI). The most effective planting pattern among all scenarios was low tree height
(6m), wide crown width (9m), high leaf area index (3.0), and narrow planting interval
(8m). The largest improvement in the thermal environment was the northern sidewalk of
the east—west road. Since this study used computer simulations, the difference from
real urban spaces should be considered, and further research is needed through field
measurement and consideration of more variables.

KEYWORDS : Thermal Sensation, Thermal Comfort, Microclimate, Urban Climate, ENVI—met
Simulation
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TABLE 2. Tree planting variables and abbreviation

Height (H, m) Crown width (W, m) LAl (L) Planting distance (D, m) Abbreviation
8 HEW7L1.508
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TABLE 3. Weather input data for ENVI—met simple forcing simulation
Input data

Time Air temperature () Relative humidity (%) Wind speed (ms™', 10 m height)

04:00 21.5 87 2.2

05:00 212 88 (Wind direction: 67.5° )

06:00 21.5 86

07:00 2.7 86

08:00 2.2 84

09:00 2.7 81

10:00 24.5 70

11:00 26.0 63

12:00 26.7 62

13:00 21.7 55

14:00 21.7 59

15:00 21.1 62

16:00 28.6 60

17:00 28.8 55

18:00 27.6 66

19:00 26.6 70

20:00 25.6 72

21:00 25.2 75

22:00 4.7 w7

23:00 24.5 76

00:00 2.7 84

01:00 2.7 85

02:00 2.7 85

03:00 2.7 84
A3%21  PET(physiological equivalent B ATelME ARl § 7S Aaks
temperature; Matzarakis et al., 1999), o]gste] QIZF dsbEx]4=<] PET® UTCIE
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TABLE 4. The levels of physiological equivalent temperature (PET) and universal
thermal climate index (UTCI) (Matzarakis and Mayer, 1996; Jo et al., 2023)

Thermal perception PET (C) UTCI () Grade of physiological stress
vety cold 4 < =40 extreme cold stress
=27 ~ —40 very strong cold stress
cold 4~8 -13 ~ =27 strong cold stress
cool 8 ~ 13 0~ -13 moderate cold stress
slightly cool 13 ~ 18 9~0 slight cold stress
neutral 18 ~ 23 9~26 no thermal stress
slightly warm 23~ 29 slight heat stress
warm 29 ~ 35 26 ~ 32 moderate heat stress
hot 3B~ 4 32 ~ 38 strong heat stress
very hot s 4 38 ~ 46 very strong heat stress
> 46 extreme heat stress
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FIGURE 2. Comparison of measurements and ENVI—met simulation results
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FIGURE 3. Comparison of mean radiant temperature by scenario. Tt means mean radiant
temperature
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FIGURE 4. Comparison of PET by scenarios
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