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Comparative Analysis of Air Pollutant Concentrations
around a Smelter and Other Regions
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Abstract This study conducted time-series and correlation analyses using data from the urban air quality and atmospheric
heavy metal monitoring networks near a smelter. The results showed that the mean monthly concentration of SO, in the smelter-
affected area during the entire period (May 2019~December 2024) was 0.0065 ppm, approximately 2.3 times higher than the
national mean monthly average concentration (0.0028 ppm). Similarly, the concentrations of heavy metals such as Pb, As, and Cd
were up to nine times higher in the vicinity of the smelter compared to the national average levels. Seasonal and spatial analyses
across five sites (Site A, B, C, D, and E) revealed that PM;q and PM, 5 were highest in spring and winter, while NO,, SO,, and heavy
metals (Pb and Cd) peaked in winter. Near the smelter, the seasonal variability of heavy metals was most pronounced, with Pb, Cd,
and As concentrations 1.8~2.7 times higher in winter than in summer. Correlation analysis within the smelter region revealed a
strong relationship between Pb and Cd (= 0.81), suggesting a common emission source. In contrast, weak correlations between
the smelter and reference sites (Site B, C, D, and E) indicate that the smelter area exhibits unique behavioral characteristics of
heavy metals (Pb, Cd, and As) distinct from other regions. These findings imply that emissions from smelting processes play a
dominant role in shaping local air quality and the distribution of heavy metals in the surrounding atmosphere.
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Fig. 1. Monitoring site locations by region.
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Table 1. Monitoring network information for each region.

Monitoring

Site ID Location (Latitude/Longtitude) Land use X Period
site type
. 55, Seokporo 1-gil, Bonghwa-gun, Gyeongsangbuk-do, . ) u* o
Site A Republic of Korea (37°02'55"N 129°03'55"E) Residential area Ane 19~724
R 98, Samheung-ro, Buk-gu, Pohang-si, Gyeongsangbuk-do, . . U 1ot
Site B Republic of Korea (36°04'14"N 129°22'49"E) Residential area A 19~'24
. 17, Cheomdan-gieop 1-ro, Sandong-eup, Gumi-si, . u P
Site C Gyeongsangbuk-do, Republic of Korea (36°08'30"N 128°26'24"E) Industrial area A 21~'24
12, Chungjeong-gil, Wonju-si, Gangwon-do, .
Republic of Korea (37°21'10"N 127°56'51"E) Commercial area u
Site D "19~24
177, Usan-ro, Wonju-si, Gangwon-do, Industrial area A
Republic of Korea (37°22'32"N 127°56'32"E)
Site E 2179, Gyeonggang-ro, Gangneung-si, Gangwon-do, Commercial area U "19~'24
Republic of Korea (37°45'36"N 128°54'11"E) A 20~"24
*U: Urban air quality monitoring network
**A: Atmospheric heavy metal monitoring network
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