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Abstract

The positive matrix factorization (PMF) receptor model tracks sources of fine particle (PM,s) based on data on

the concentration and uncertainty of PM, s in the atmosphere, and is widely used in establishing air quality management
policies worldwide. However, the conventional PMF model does not take meteorological variables such as mixing layer height
(MLH) and wind speed into account which can affect the contribution of pollutants. Also, it is difficult to distinguish events
over a specific period of time because one input data is constructed for the entire model period, and the uncertainty of model

results cannot be calculated. Therefore, this study aimed to supplement the limitations of the conventional model by
applying two advanced methods: DN-PMF and Moving Window PMF based on real-time data from the Seoul Metropolitan Air
Environment Research Institute in 2019 and 2020. The DN-PMF model results showed lower contribution concentration of
sources such as industry, oil combustion, aged sea salt, and mobile compared to that of the PMF, which means that the
ventilation coefficient was low. For the Moving Window PMEF, all six SETs showed similar trends, and an additional fireworks
source was separated from SETs 5 and 6 including a specific period. In addition, with the addition of fireworks source, the
standard deviation between sources, excluding sources whose contribution concentration changed, was small within 1.0. If
the advantages of these two methods are appropriately utilized, it can be used as a basis for establishing air quality policies

more effectively in the future.
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Table 1. Monthly average concentration of chemical species. (unit: ug/m3)
Month PM, 5 S0,% NO5~ NH,* e]@ EC Anthropogenic Crustal

1 27.7 273 6.14 274 448 1.19 2.06 0.82

2 30.8 343 6.63 345 4.35 1.04 249 0.71

3 45.0 5.99 121 6.58 5.65 1.32 4.14 0.80

4 233 3.65 6.02 3.03 3.21 0.88 252 0.75

5 28.9 5.20 7.25 3.80 4.08 1.03 343 0.95

6 20.8 3.97 2.63 247 2.56 0.61 299 0.38

7 31.2 7.28 3.70 3.90 3.48 0.87 5.96 0.41

8 171 4.09 0.75 1.48 299 0.53 2.83 0.27

9 7.96 1.08 0.46 0.45 213 0.32 0.97 0.16

10 18.5 2.65 2.03 1.59 242 0.62 230 0.84

11 16.6 1.33 297 1.41 243 0.57 1.19 0.91

12 25.0 2.79 5.68 3.03 293 0.77 1.79 0.45
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Fig. 1. DN-PMF receptor model result profile at 2019.
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