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Abstract  There have been several research results on the effects of urban forests on the reduction of atmospheric air
pollutants including fine particulate matter due to their adsorption or filtering mechanism as well as excluding air pollution
sources in those area. This study was intended to figure out these effects specifically in Seoul, a large urbanized metropolitan
area. This study investigated the distribution characteristics of PM-2.5 according to the greenery ratio of urban areas and the
topographic features of urban forests. Three urban fields including two mountainous and one flat were selected for the
characterization. The obtained field concentrations were compared with data from the national stations and modelling
(AERMOD). The results showed that residential areas with relatively high greenery ratio had around 18% lower PM-2.5
concentration. The PM-2.5 concentration measured in mountainous urban forests was significantly lower than those of the
national air pollution monitoring stations and similar to that of AERMOD modeling prediction. In flat urban forest, there was
no significant difference when compared with mountainous urban forests, but it was 1~2 pg/m? lower than that of the
national air pollution monitoring stations. These results demonstrate that both mountainous and flat urban forests can
influence local PM-2.5 concentration regardless of topographical features. Therefore, the composition of green spaces in
urban areas could be utilized to reduce PM-2.5 pollution in urban environment.
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Fig. 1. Test fields of urban forests and residential areas for measurement of PM-2.5.
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Fig. 2. Forest distribution map of Baebong Mountain and
Dapsimni park.
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Table 1. Evaluation of measurement reliability.

1- 2-

. . . 3-A 4-A 5-A 6-B 7-B 8-B
Gravimetric . National Equipment Equipment Equipment Equipment Equipment Equipment
method station quip quip quip quip quip quip
Concentration of
PM-2.5 (ug/m3) 19.96 17.92 19.08 17.77 26.71 32.39 33.46 20.79
Relative error with 4% 14% 8% 15% 28% 55% 60% -
gravimetric method
Correlation coefficient - 072 0.77 0.66 0.83 0.74 071 -
with national station
60 EHol]x i ) H VSRS
[ 1-PM. ; Cyclone (gravimetric method) = E01 Jq-(Klm et al" 2018) ]Oﬂ = Oﬂ?—oﬂ -]1— ]
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Fig. 3. Comparison of PM-2.5 concentration between mea-
suring instruments.
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Fig. 4. Schematic of AERMOD process.

Table 2. Total emission of PM-2.5 of Dongdaemun-gu in 2011 (NAEIRC, 2013). (unit: kg/yr)
Non- Manufacturing Energy Solvent Road Non-road ~ Waste . Other
Total . . transport . Agriculture  surface-pollutant
industry industry use transport  transport  disposal
and storage source
42,594 5,652 32 0 0 25,365 10,387 0 0 1,158
(100%)  (13.3%) (0%) (0%) (0%) (59.6%) (24.4%) (0%) (0%) (2.7%)
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Fig. 7. PM-2.5 concentration measured at (a) Baebong Moun-
tain, (b) Dapsimni park, and (c) Gandeme park located at resi-
dential area.
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