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Abstract. The importance of urban green space creation is increasingly recognized as the most realistic and efficient
approach for fine dust mitigation in urban areas. Particularly considering the characteristics of domestic cities, the
application of buffer green spaces along roads can maximize the efficiency of fine dust reduction without the need for
separate green space creation. Accordingly, this study analyzed the fine dust mitigation effects based on the types of
plantings in the central dividers and roadside trees in Jeonju City, Jeollabuk-do. To do this, we controlled various
external variables of urban space and considered the planting arrangement types in the central dividers, carrying out the
analysis using a CFD simulation. The simulation results confirmed that the central dividers with plantings
demonstrated more effective ultrafine dust reduction than those without. Moreover, the arrangement of roadside trees
showed a greater ultrafine dust reduction effect when adopting a multilayered structure compared to a single layer.
Based on these findings, we concluded that installing both trees and shrubs simultaneously in the central dividers and
along roads was effective for ultrafine dust mitigation. On this basis, we quantified the dust reduction effects of plants
in urban street environments and proposed planting guidelines for roadside green spaces to improve air quality.

Additional key words: CFD simulation, fine dust mitigation, planting guidelines, tree, urban green spaces
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Fig. 1. Schematic diagram of the target structure and street trees.
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Fig. 2. CFD Simulation model grid design.

Table 1. Design conditions for simulation models.
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Table 2. Cases for analysis of CFD simulation model.
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Conditions Case

Wind speed 1 m/s, 4 m/s, 7 m/s 3
Wind direction 0°, 45° 2

Type Median planting Street

Type-1 Tree Tree

Type-2 Tree Tree + shrub
Street and medians planting type conditions Type-3 Tree + Shrub Tree 6
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Type-5 X Tree
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Total case 36
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Table 3. Ultrafine dust measurement data in the target area for the last 5 years (unit: pg/m”).

Concentration Year Average
2017 2018 2019 2021

1% 124 135 220 136 154
2% 106 115 209 118 137
3% 97 107 160 87 113
4% 87 102 152 80 105
5% 82 99 148 75 101
6% 79 95 143 72 97
7% 78 90 138 71 94
8% 78 86 133 69 92
9% 73 84 127 67 88
10% 72 82 122 65 85
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of street and median planting (wind speed 4 mv/s).
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