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ABSTRACT

To alleviate the urban heat island phenomenon, this study aims to quantitatively analyze the effects of
neighborhood green spaces on the improvement of the thermal environment based on detailed scenarios of five
types of green spaces, including parks, pocket parks, parking lot greening, roadside planting, and rooftop—wall
greening, The ENVI-met 4.4.6v model, a microclimate simulation program, was used to analyze the effects of
green spaces. As a result, it was found that the air temperature decreased as the planting density of the park
increased, but the thermal comfort index PET, which is the degree of heat sensation felt by humans, was not
directly proportional to temperature. The establishment of a pocket park reduced air temperature up to a
radius of 56m, while the range of temperature reduction increased by about 12.5% when three additional
pocket parks were established at 250m intervals. Unlike the air temperature, PET was only affected in the

vicinity of the planted area, so there was no significant difference in the thermal comfort of the surrounding

tH ol SIRcitlo| 2|9l tt environment due to the construction of pocket parks. Changing the surface pavement from asphalt to lawn
Of +RALAS blocks and implementing rooftop or wall greening did not directly act as solar shading but positively affected

(NRF-2019R1A2C1011042). air temperature reduction; PET showed no significant difference. Roadside planting showed a higher air
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temperature reduction effect as the planting interval was narrower, but PET was not directly proportional to
tree density. In the case of shrub planting under trees, it did not significantly affect the air temperature
reduction but positively affected the improvement of thermal comfort. This study can outline strategies for
constructing neighborhood green spaces to solve the urban heat island phenomena and establish detailed

strategies for efficient thermal environment improvements.

Keywords: Neighborhood Green Spaces, Greening Types, ENVI-Met, Urban Heat Island
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Figure 1. Study process
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Table 1. Input data for meteorological simulation

Analysis area 500m * 500m * 40m
Grid size 2m * 2m* 2m
Temperature 36C
Wind speed 2.1m/s
Wind direction 120°
Simulation time 04:00-21:00 (17hr)

Table 2. Input data for PET simulation

Sex Male
Age 35
Height 175cm
Weight 75kg
Clothing 0.9clo
Metabolic rate 1.48met
o} E3F dFHA] 21491 Physiological Equivalent Temperature(PET; Hoppe, 1999)5 HA517] $lal Al|z79
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Figure 4. Space data for ENVI-met simulation
Legend:
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Table 3. Detailed scenarios of five greening types

Method Detailed scenario Crown projected area (m?)
] A0 | Before construction -
NEIgthIZhOOd Al Low-density planting of tree 528
( Cap:; » A2 Mid-density planting of tree 1,585
A3 High-density planting of tree 3170
BO Before construction -
Pocket park -
(Case B) B1 One pocket park construction 489
B2 Four pocket park construction (250m distance) 1,777
) (€] Before greening -
Park'”9 lot Cl Tree planting in the parking lot 4,564
greening Q Change the paving to lawn block 0
(Case O
a Implement both tree planting and paving changes 4,564
DO Before planting -
Roadside planting D1 Low-density planting of tree 3,768
(Case D) D2 High-density planting of tree 8,242
D3 Low-density tree and lower shrub planting 3,768
Rooftop - wall EO Before greening -
greening E1 Rooftop greening -
(Case E) E2 | Wall greening -

Al =5} YA7E 12A] EREehE Sk

RE AU QoA EztE 50l 8% wEL BE 10 11m, $9E 10me] HEUEoR FUstglom,
Case B2t Case Dofl AFERE 52 B 0.5m #0]=2 Agololrt. E3t BE AUe] Qo AFgH ASES =0
£ Sms 1A

3. g4Zn

B 240 79 B0 T8T A ARKNI0A - 18K B 7}20] Al Al B4orIBL130),
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Table 4. Average temperature per hour from Case A to Case E ()

A0 Al A2 A3 BO B1 B2 (€4] al @ a
10:00 28.50 28.50 2849 2844 28.15 28.13 28.16 28.91 28.77 28.75 28.72
11:00 29.51 29.55 29.53 29.48 29.20 29.19 29.21 29.93 29.81 29.79 29.74
12:00 30.37 30.45 30.42 30.36 30.09 30.08 30.09 30.75 30.62 30.61 30.53
13:00 31.18 31.31 31.28 31.20 31.00 30.99 31.01 31.53 31.39 314 31.32
14:00 31.79 31.94 31.90 31.82 31.71 31.70 31.73 321 31.97 32.03 31.92
15:00 32.18 32.33 32.29 32.2 3213 3213 32.15 3248 32.34 3242 32.31
16:00 3249 32.60 32.55 3247 32.38 32.37 32.39 32.73 32.58 32.68 3257
17:00 321 32.18 3214 32.07 31.93 31.92 31.94 32.27 3212 32.22 32.12
18:00 31.25 31.27 31.24 31.19 31.02 31.00 31.02 31.35 31.22 31.28 31.21

SRZHBIBIA| H| 50 62 (5H 2143) |7
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Table 4. Continued

DO D1 D2 D3 EO E1 E2
10:00 26.67 2791 27.86 27.90 2827 2813 28.26
11:00 28.09 28.95 28.87 28.93 29.31 29.15 29.28
12:00 29.15 29.62 29.54 29.61 30.10 2994 30.07
13:00 30.27 30.32 3023 30.28 30.85 30.70 30.82
14:00 31.31 30.84 30.75 30.84 31.44 31.28 31.4
15:00 32.23 31.31 31.21 31.31 31.88 31.72 31.83
16:00 331 31.63 31.55 31.63 3225 3210 3218
17:00 33.05 31.47 31.38 31.46 31.92 31.77 31.83
18:00 32.52 30.99 30.92 30.98 3117 31.03 31.06
* 1.4m above the surface

Aeletal =27 2499 AN 2355 vlwd A9 A2 AlEt 7]20] Bt 0.14THEE 0.43%), 30 0.7

2T Worom, A3 Bt 0.55CHEE 211%), 2 1.44°C Wt 59| Wyt Bold4E By 7]22 vo

e AES Hm %a 14458 164 Aol Hi2d] %2 7} A7 B2 wolh e AEQ PETY

Table 5. Average PET per hour from Case A to Case E ()

T

SRl 71 P5E

golsiA A2014 A

o, A27} 47.57CE A
4594CE 71501- AcKTable 5, Figure 11 E2). 7|3} nRZAZ A0S

4 =30
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2ol oAb XJoF ¥R PET 9A| BE AUERE % AY we Ane 2t 712 Avel
9 =2 PET Aap} vehdEdl, 59 2712 AZW 29f Hzjo] Lol 5 712 Ago]
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A0 Al A2 A3 BO B1 B2 (€4] al @ a
10:00 44.27 44.19 45.87 43.75 44.30 44.10 45.87 43.88 43.08 43.60 4511
11:00 4555 45.44 47.24 45.04 4581 45.60 47.43 45.24 44.57 44.98 46.65
12:00 46.03 45.98 47.88 45.58 46.46 46.24 48.08 45.65 45.03 45.40 47.22
13:00 4743 47.48 48.93 47.07 48.01 47.83 49.09 47.06 46.49 46.89 48.25
14:00 48.66 48.89 50.00 48.53 49.12 48.97 50.15 48.26 47.74 4821 49.14
15:00 49.09 49.63 50.64 49.21 49.70 49.55 50.65 4871 4810 48.69 49.50
16:00 48.97 49.61 50.38 491 49.30 49.14 50.01 48.64 47.89 48.62 4912
17:00 46.95 47.31 47.74 46.67 46.64 46.49 47.08 46.28 45.27 46.25 46.35
18:00 38.63 39.08 39.46 3854 38.32 38.17 38.81 38.14 3711 38.05 38.10
DO D1 D2 D3 EO E1 E2
10:00 44.81 43.98 44.65 43.87 48.38 4842 48.42
11:00 4811 46.49 47.20 46.36 48.82 48.85 48.85
12:00 50.53 48.77 49.63 48.65 49.95 49.97 49.99
13:00 51.69 49.27 50.41 48.99 50.74 50.71 50.78
14:00 51.86 49.24 50.71 49.08 51.44 51.45 51.48
15:00 52.01 49.39 50.02 49.16 52.82 52.74 52.85
16:00 52.16 47.80 48.45 47.73 51.88 51.65 51.91
17:00 49.58 45.02 4517 44.92 48.30 48.06 48.35
18:00 4593 40.36 40.60 40.27 39.40 39.14 39.51

* 1.4m above the surface

248302 A 502 62 (SH 214%)




A2 - Al A3 - Al
,15 L._,‘ J.J L U
L / - / r P
4\ //2 ,r A e =
C*j/ / f“\ T?ff /j/ T ﬁ\ [Wr Sy T ::S¥ Ry s :,E*
{a ] fﬁ?i el M {Hﬁ‘ J< ;%ﬁfnﬁ[f J<
e L I I i%ﬁ J 2 (R
e [ i [ e [ F 7 /J [ i e [N | |
=70 olo IJ:L S L = e L2 O, o L

Figure 5. Air temperature(left) and PET(right) differences among Case A scenarios
* at 16:00, 1.4m above the surface
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