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ABSTRACT

This study proposes a practical framework for street greenery to improve the thermal environment in urban
areas with high heat stress. Centering on sidewalk and road width as key planning variables, the framework
systematizes criteria for multi-row tree planting, green—strip widths, and vegetated medians. Daegu
Metropolitan City—one of South Korea's hottest cities—served as the study area. Sixty—eight scenarios were
designed and analyzed to develop and validate efficient application strategies for multi-row plantings and
vegetated central medians to improve the urban thermal environment. Using the 3-D microclimate model
ENVI-met 5.6.1, it was found that, irrespective of street orientation, two-row planting is effective at
sidewalks >6m wide, and three-row planting is effective at sidewalks>10m wide. Roads with >4 lanes benefit
from vegetated medians. Furthermore, based on a 2m effective sidewalk width, standards for the creation of

strect greenery strips were proposed, linking their width to the sidewalk width segments. The desirable
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standards were found to be; Under 3m (sidewalk width) — 1 row (of trees/shrubs) + under Im (greenery

strip width); 3m to under 4m — 1 row + Im to under 2m; 4m to under 6m — 1 row + 2m; 6m to under

(CIBTHS EAR SBt BAS YE 10m — 2 rows + 2m or more; 10m or more — 3 rows + 2m or more. Cooling is further enhanced when
olF 72 7k U 0|82} ZAl| T multi-row planting is combined with multi-layer vegetation (trees, sub-trees, shrubs). The integrated
HESH S b o| 2oz framework offers actionable guidance for rational planning and supports priority setting and strategic budget
2RI allocation for urban heat mitigation.
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Appendix
EE A ENVI-met Simulation 7|4 2=tz
Al 7I2(C) HUE=(%) E4(m/s) S2H(°)
00:00 27.46 65.00
01:00 26.77 67.50
02:00 26.08 70.00
03:00 25.38 72.50
04:00 24.69 75.00
05:00 24.00 72.50
06:00 24.82 70.00
07:00 25.64 67.50
08:00 26.45 65.00
09:00 27.27 62.50
10:00 28.09 60.00
11:00 29.91 57.50 o EMHISE 180
12:00 29.93 55.00 HEESE 270
13:00 30.55 52.50
14:00 31.36 50.00
15:00 3218 47.50
16:00 33.00 45.00
17:00 32.31 47.50
18:00 31.62 50.00
19:00 30.92 52.50
20:00 30.23 55.00
21:00 29.54 57.50
22:00 28.85 60.00
23:00 28.15 62.50
£E B. ENVI-met AlZ2{0IM 5 Az
T F1(m) A5t (m) FEE(m) LA
u= 15 7 8 5.6
o= 5 2 3 2.8
o 1 - 1 1
o <
0,000 o wal A
g?& % 36,000
56,000
36,000
56,000
a: SAURE T b: HEHE CiHE
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