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Long-term historical trends in air pollutant emissions in South Korea (2000-2018)

Jinseok Kim, Junhee Park, Hyejung Hu, Monica Crippa, Diego Guizzardi, Satoru Chatani, Junichi Kurokawa, Tazuko Morikawa, Soyoung
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ABSTRACT

This study aims to understand the impact of previous air
quality improvement policies on historical emission changes
by examining long-term emission trends in Korea. Annual
emissions from 2000 to 2018 were estimated using Korea' s
official emissions inventory, the Clean Air Policy Support
System (CAPSS). To ensure a consistent comparison,
standardization of the method for calculating emissions and
unification of the reported emission sectors were conducted
each year. Furthermore, Korea's emissions history was
compared with that of neighboring countries, such as China
and Japan. The annual emissions of these countries were
acquired from the HTAPv3 emissions inventory, an
international long-term emission trend study. For
comparison, the emission source classification of Korea was
matched with that of HTAPv3. As a result of the analysis,
NO, and SO, emissions in Korea have shown decreasing
trends, whereas VOCs (volatile organic compounds) have
indicated a gradual increasing trend since 2000. Compared to
the previous period of implementing South Korea's air

------------------- « https://doi.org/10.1007/s44273-023-00013-w

quality improvement policy, changes in NO, and SOy
emissions, which are combustion-related pollutants, showed
a relationship with the policy's timeline. However,
noncombustion-related pollutants such as VOCs did not
exhibit such a relationship. It was concluded that the related
policies were not as effective in reducing VOCs as planned
in the policy. By comparing the emission trends of Japan,
Korea, and China, it was confirmed that Japan was the first
country to experience a decrease in combustion-related
pollutants emissions, followed by Korea and China.
Additionally, combustion-related pollutants decreased in all
three countries, whereas VOCs decreased only in Japan.
VOC is a precursor material generating secondary PM, s and
Ozone; considering that, if relevant policies are additionally
implemented to control future PM, s concentrations, and to
reduce emissions efficiently and effectively, Japan's VOC
reduction policies can be applied to Korea's emission
reduction policies. These results are expected to serve as
important references when establishing future air quality
improvement policies in Korea.

Vol. 17, Article number: 13

Soil greenhouse gas fluxes to the atmosphere during the wet season across mangrove zones in Benoa Bay,

Indonesia

I Putu Sugiana®, Elok Faiqoh, Maria Fernanda Adame, Gede Surya Indrawan, Anak Agung Eka Andiani, I Gusti Ayu Istri Pradnyandari Dewi,

1 Wayan EkaDharmawan s ecscccecceccccccccceccsccsscosscccns

ABSTRACT

Behind their role as carbon sinks, mangrove soil can also
emit greenhouse gases (GHG) through microbial
metabolism. GHG flux measurments of mangroves are
scarce in many locations, including Indonesia, which has one
of the world's most extensive and carbon-rich mangrove
forests. We measured GHG fluxes (CO,, CH,, and N,O)
during the wet season in Benoa Bay, Bali, a bay with
considerable anthropogenic pressures. The mangroves of this
Bay are dominated by Rhizophora and Sonneratia spp and
have a characteristic zonation pattern. We used closed
chambers to measure GHG at the three mangrove zones

------------------- « https://doi.org/10.1007/s44273-023-00014-9

within three sites. Emissions ranged from 1563.5 to 2644.7
pmol m~* h™' for CO,, 10.0 to 34.7 umol m > h™' for CH,,
and 0.6 to 1.4 pmol m ™ h™' for N,O. All GHG fluxes were
not significantly different across zones. However, most of the
GHG fluxes decreased landward to seaward. Higher soil
organic carbon was associated with larger CO, and CH,
emissions, while lower redox potential and porewater
salinity were associated with larger CH, emissions. These
data suggest that soil characteristics, which are partially
determined by location in the intertidal, significantly
influence GHG emissions in soils of these mangroves.
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Vol. 17, Article number: 14

Characteristics of STILT footprints driven by KIM model simulated meteorological fields: implication for

developing near real-time footprints
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ABSTRACT

This study presents an analysis of the atmospheric footprint
sensitivities and CO, enhancements measured at three in situ
stations in South Korea (Anmyeondo (AMY), Gosan (JGS),
Ulleungdo (ULD)) using the KIM-STILT and WRF-STILT
atmospheric transport models. Monthly aggregated footprints
for each station were compared between the models for July
and December 2020. The footprints revealed major source
regions and the sensitivity of atmospheric mole fractions at
the receptor to upstream surface fluxes. In July, both models
showed similar major source regions for the AMY station,
including Korea, the Yellow Sea, and Japan. However, a
discrepancy was observed in the Eastern Pacific Ocean, with
KIM-STILT showing larger sensitivity compared to WRF-
STILT. In December, both models indicated strong
sensitivity over Northeast and Eastern China, but KIM-
STILT exhibited smaller sensitivities towards Northwestern
China and Mongolia compared to WRF-STILT. At station
ULD in July, both models exhibited comparable source
regions, but a notable difference was found in Southeast
China, where KIM-STILT showed stronger sensitivity. For
the JGS station, both models agreed on major sources, but

------------------ https://doi.org/10.1007/s44273-023-00016-7

WRF-STILT demonstrated stronger sensitivity over North
and Northeastern China. Regarding CO, enhancements, both
models generally underestimated the amplitude of CO,
enhancements, especially in July. However, in December,
there was better agreement with observed data. The models
were able to reproduce the phase of measured ACO,
reasonably well despite the underestimation of CO,
amplitudes. The contribution of biospheric CO, to the
observed enhancements, along with fossil-fuel emissions,
was highlighted. In specific cases with significant CO,
enhancements, the models provided varying estimates of
CO,ff values, particularly in the source regions of Eastern
China. The differences in sensitivity estimations emphasize
the need for further investigation to understand the
underlying factors causing disparities. Overall, this study
provides valuable insights into the potential advantages of
each model in capturing dispersion patterns in specific
regions, highlighting the importance of understanding these
differences to improve the accuracy of atmospheric transport
models. Further work is necessary to address the observed
disparities and enhance our understanding of the transport
models in the studied regions.
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A case study evaluating the performance of a cost-effective optical particle counter coupled with a humidity
compensation approach for ambient air monitoring of particulate matter
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ABSTRACT

The spatial monitoring of submicron particles has become an
essential issue due to their negative effects on human health.
However, the use of high-cost and high-grade measurement
instruments is a challenging investment cost. Thus, a cost-
effective optical particle counter (OPC), which is improved
measurement quality, has become a good candidate. In this
study, two cost-effective OPCs, coupled with a heated inlet
tube to reduce the effect of humidity on its measurements,
were applied in the field to measure ambient PM;,, PM,5,
and PM, over 1 month. Their 1-h-average and 24-h-average
data were compared with those obtained from a reference-
grade OPC and a beta attenuation monitor (BAM). In
particular, the correlations between the measurement data
obtained from them, the differences in the mean values of

----------------- https://doi.org/10.1007/s44273-023-00017-6

these data, and the relative errors were evaluated. The PM, s
data obtained from cost-effective OPCs were comparable to
those from BAM at even under high humidity conditions,
except for rainy days. The data obtained from the cost-
effective OPCs also showed good correlations and low
relative errors (i.e.,<7%) compared to the reference-grade
OPC, with no significant difference in mean values in terms
of the PM,s and PM; data. Although the measurement of
PM,, by the cost-effective OPCs showed lower quality than
PM,s and PM,, the relative errors were still acceptable
(i.e.,<18%) compared with those in other studies. Therefore,
the cost-effective OPC coupled with a heated inlet tube has
the potential to serve as a real-time monitoring instrument
for ambient PM, 5 and PM,.
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Factors influencing the emissions of aldehydes from plant species of the Korean peninsula
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ABSTRACT

This study present the factors controlling the aldehyde
emission (formaldehyde, acetaldehyde, propionaldehyde, etc.)
from plant species such as Pinus densiflora, Pinus koraiensis,
Quercus acutissima, Quercus variabilis, Ginkgo biloba, and
Oryza sativa. Even in the same tree species illustrate the
emission rate variation of as much as 30-40%. The S-value, a
parameter quantifying the temperature and emission
correlation, were assessed as 0.07, 0.05 for formaldehyde and
acetaldehyde, respectively. The coefficient of correlation was

-------------------- https://doi.org/10.1007/s44273-023-00015-8

0.4 and 0.5. for Quercus variabilis. In addition, the correlation
between PAR (photosynthetically active radiation) and the
emission is assessed close to the temperature impact on the
emission. The emission of formaldehyde and acetaldehyde
from P, densiflora, P. koraiensis, and Q. variabilis also depends
on temperature and PAR. The ERs of total aldehydes of P
koraiensis are assessed at the level of 357.2ng gdw 'h™',
followed by propionaldehyde (110.6 ng gdw™'h™"),
acetaldehyde (102.5nggdw 'h™"), and formaldehyde
(73.66 ng gdw ' h™ ).
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Combined effects of elevated air temperature and CO, on growth, yield, and yield components of japonica

rice (Oryza sativa L.)

Masahiro Yamaguchi*, Nobuyuki Tazoe, Tomoki Nakayama, Tetsushi Yonekura, Takeshi Izuta, Yoshihisa Kohno
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ABSTRACT

In the region where heat stress has become evident, the
elevation of air temperature could reduce yield of heat stress-
susceptible crops, such as rice (Oryza sativa L.), which is a
major food staple in Asia. In addition to air temperature,
atmospheric CO, is projected to be elevated in the future. To
project rice yield in the future, it is necessary to clarify the
responses of rice to concurrent elevations of air temperature
and atmospheric CO,. In the present study, two japonica rice
cultivars with different heat tolerance, Hinohikari (sensitive)
and Nikomaru (tolerant), were grown in pots inside open-top
chambers and exposed to elevated air temperature and/or CO,.
The degrees of increase in the air temperature and CO,
concentration by the treatments were approximately 1°C and
120 pmol mol ' (ppm). The study was conducted in Nagasaki,
Japan, where heat stress on rice has become evident. Elevated

(GIENTEEH)

--------------------- https://doi.org/10.1007/s44273-023-00019-4

air temperature significantly decreased both whole-plant
growth and grain yield. Elevated CO, significantly increased
the growth but significantly decreased the yield. The effects of
elevated air temperature and elevated CO, on growth and
yield did not significantly differ between two cultivars. In both
cultivars, the main cause of yield reduction by both treatments
was reduction in spikelet fertility, which is typical heat stress
on rice. The elevated CO,-induced reduction in spikelet
fertility could be explained partially by high-temperature
regime during flowering due to acceleration of heading and by
increase in canopy temperature via stomatal closure in flag
leaves. Because elevated air temperature and elevated CO,
treatments additively reduced spikelet fertility in both
cultivars, concurrent elevations of air temperature and CO,
caused considerable reduction in grain yield.
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