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Motivation and methodology

PMF-derived sources at BYI Island

Baengnyeong Island (BYI), which is located on the Western side of the Korean peninsula, has been
known to experience dust outbreaks from wind storms in Asia and a stream of Asian pollutants from
rapid industrial growth, automobile’s, and emissions from coal combustion etc. “Since prevailing winds
near the Korean peninsula are often westerly, transport of air pollution from eastern China is a concern
to south Korea and to more distant regions such as Japan and the western United States (Taehyoung Lee
et al., 2015)”. The Interagency Monitoring of Protected Visual Environments (IMPROVE) has identified
Baengnyeong Island as an optimum site to monitor the activity of Asia’s exacerbating Trans-boundary
pollution. Understanding air pollution source regions are critical in developing and implementing
strategies to greatly reduce the impact of fine particles (PM2.5) on human health, and visibility ultimately
leading to improved air quality.
The recorded data from the IMPROVE site was
sampled every three days from March 2013 to
December 2016 permitting characterization of
seasonal cycles by analyzing speciation data,
including aerosols mass, ionic composition, and
metals contents. To differentiate sources, we
applied the EPA positive matrix factorization (PMF)
5.0 model to the dataset collected at the BYI site.
HYSPLIT back trajectories, combined with source
concentrations resolved by the PMF model, will be
used to trace possible regions of observed
particulate matter.

No seasonality in industrial activity

Spring time dust maximum
coincides with spring time
convective dust storms in Asia

Seasonality consistent with crop
burning

Fig. 2: Source profile (% of species in total) for PMF analysis using IMPROVE data from March
2013 December 2016. Outliers contribute to more than 30% of species in total.

Fig. 1: Location of Baengnyeong Island (BYI) and
surrounding environment.

Fig. 3: Monthly variation of each source concentration. The boxes represent the interquartile
range and the upper and lower whiskers represent 90 and 10 %, respectively. The * represents the
outliers and the line is the average monthly concentration.

Hysplit back trajectories and source locations

• Smelting Industrial
Emissions: found in aerosol
consistently year round and
are a result of China’s crude
steel production.
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Fig. 7: Asian shipping routes that are source areas for high
concentrations of residual oil.

Fig. 4: Shows locations of Eastern China’s crude steel production
from steel mills measured in million tons (Mt).

• Biomass Burning and other
combustion: back
trajectories illustrate OC
and EC originating from
Asia’s agricultural regions.

Biomass
burning

Fig. 5: Fire locations, showing regions in China that are
most likely to contribute to the organic and elemental
carbon emissions from biomass burning.

• Residual Oil
combustion: sources
originating from the
coasts of eastern and
southern China can be
largely associated with
shipping emissions.

• Dust: Hysplit back
trajectories originating
from the Mongolian,
Gobi, and Taklimakan
deserts lead to high dust
concentrations at BI.

Dust

Fig. 6: Concentration weighted analysis using 3-day back HYSPLIT back trajectory data3 combined with source
concentration resolved by PMF model. Color bars represent the corresponding source concentration (µg/m3)
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Fig. 8: Topographic map of the main arid and semiarid
regions in East Asia, the main sources of windblown dust.
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