


Particulate Matter (PM10) has become a critical environmental issue in 
South Korea.

In South Korea, although PM10 concentration levels tend to decrease the 
days of over WHO’s standard are increasing rapidly for the last decade 
(Sung, 2020)

Land use is known as one of the most important factor that results in the 
increase of PM10, however few studies about the relationship have been 
conducted in South Korea.



PM10 concentration in South Korea (2010-2019)

(Sung, 2020)



Studies focusing on limited spatial and temporal scales do not capture 
the variations and dynamics of PM10 concentrations over times and 
across different regions

Multi-year studies considering fluctuations across different regions are 
crucial for understanding complicated and dynamic relationships 
between land use patterns and PM10 concentration



This study aims to understand the relationships between 
PM10 concentration and surrounding land use patterns at multiple 
spatial and temporal scales in South Korea



Air Pollution Monitoring Stations (458)



We used multiple regression and panel data analysis using PM10 
concentration data from 458 Air Quality Monitoring Stations(AQMS) 
across South Korea in 2004, 2007, 2013, and 2019

458 out of 584 because of unavailability of land cover data adjacent to 
Demilitarized Zone (DMZ)

T-test: understand how various types of PM10 concentration data are 
associated with different types of land uses and other related variables

Panel data analysis: model the impact of land use on PM10 while 
accounting for both temporal and spatial autocorrelation



Dependent Variables:
1. PM10 concentration: mean and standard deviation of PM10 per year 
2. Mean and standard deviation of high PM10 season(1-3 & 12) per year 
3. Days over WHO’s 24hrs mean of PM10 

Independent Variables:
1. Land cover data within 1km, 3km, and 5km buffers (2004, 2009, 2018)

residential/commercial/leisure/public area, industrial, agricultural area, 
forest/grassland, wetland/waterbody, barren area, transportation

3. Meteorological data:
mean value and standard deviation per year, mean value and standard 

deviation of high PM10 seasons(1-3 & 12) per year)
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Within 1km buffer, industrial areas show the highest positive correlation with 
PM10 concentration, followed by transportation, residential and commercial areas

Within 3km buffer, industrial and transportation areas have the highest effect on 
increasing PM10 concentration, while residential and commercial areas contribute 
to reducing PM10

Within 5km buffer, only industrial areas are correlated with high PM10 
concentration, while residential and commercial areas are correlated with low 
PM10

Regardless buffer size, forests and wetlands are found to have a clearing effect on 
PM10 concentration.

Temperature is positively correlated with the high PM10 seasons of spring and 
winter, while the precipitation has a clearing effect on PM10 concentration.



Transportation areas are highly associated with high PM10 concentration in 1 km 
radius, but are not in 3 and 5 km radius. This means transportation areas tend to 
increase PM10 in smaller spatial scale, and need to managed accordingly.



Across the three spatial scales, Industrial land use is highly associated with 
yearly PM10 average and with high PM10 seasons.

Both industrial land uses and high temperature are closely associated with high 
PM10 concentration, and urban planning strategies should focus on avoiding 
overlapping effects of the two factors.

Residential and commercial land uses are negatively associated with high PM10 
concentration in 1 km radius, but have positive effect in 3 and 5 km radius.



Further research should be focused on understanding relationship between 
types and scales of industrial land uses with PM10 concentration.

Types of Industry are getting rapidly changed with the advances of high-tech and 
clean energy systems. Thus, the impact of industrial land uses on PM10 need to 
be specified according to their characteristics and contribution to PM10 
concentration. 

It may be also necessary to investigate how high PM10 areas with highly 
associated other pollutant sources such as CO and O3 are co-related  with 
particular land uses.


