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ABSTRACT

To monitor climate change and support carbon neutrality, seven greenhouse gas monitoring stations were established in
Chungcheongnam-do, South Korea. These were located in two urban areas (Cheonan and Asan), three industrial areas (Seosan,
Dangjin and Boryeong), and two agricultural areas (Nonsan and Hongseong). From October to December 2024, carbon dioxide
(CO,) and methane (CH4) concentrations were measured as representative greenhouse gases. The average CO, concentration
across the seven areas was 458.1 ppm, with the highest observed in Dangjin at 465.0 ppm, and CO, concentrations tended
to be higher in urban areas. Local factors, such as the location of the measurement site (e.g., city center vs. suburbs) and
nearby pollution sources significantly influenced the concentrations. The average CH4 concentration was 2.205 ppm, with the
highest concentration in Dangjin at 2.259 ppm. While CO, and CH4 concentrations varied by region, they generally increased
from evening to early morning and decreased during the daytime. CO, showed a stronger correlation with nitrogen dioxide
(NO,) and carbon monoxide (CO) than did CHs. CO, enhancement (ACO,) varies depending on the definition of background
concentration using direct measurements at background sites or statistical lower-bound values. This suggests that careful
consideration is needed when applying different methodologies to study and assess the distribution characteristics of

greenhouse gases.
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network
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2.4. CPF (Conditional Probability Function) &4

SHAANA 22 T, 5 A="E E85to] CPF
(Conditional Probablility Function) £4-& 435}t
CPF RS Mot Gets S35 543 mobsiol
slagle] 244 9AE FYatt] Aget AoE B
AFo A= T2 R (Version 4.2.2)9] OpenAir 7|

of et EE7IAE ARESH] Wi 24 A AAISHY RS AM&Sto] CPF REg LESIT CPFRES the9]
11, o]Aka}ElAL= 404.5 ~ 410.3 ppm, 941.6 ~ 951.3 ppm2] Aof o8] AU, nags AGHFOJA Eojo ul
EE7IAE, WE2 2.06 ~2.08 ppm, 3.92 ~3.98 ppm2] o] 2 HIEAE ma,= AQHEA Bojot vl =
RE7IAE AGSATHTable 1). 712 AT 23] T2 gl 71E SE o4l A90] MESES b,
H 5Yet SHAH](Picarro G2301)0] thsto] 573 w7gzt
18 ¥4 vwstet 25 Feert Hat 99% ol
Table 1. Specifications of greenhouse gas measurement network
Area Address Span gas (ppm) Equipment
CO, CH,4
Cheonan 24, bokja 1-gil 404.5, 942.0 2.08, 3.97
Asan 20, beonyeong-ro 224beon-gil 410.3, 951.3 2.06, 3.92
Seosan 385, pyeongsin 1-ro 410.3, 951.0 2.06, 3.92
Dangjin 342-27, yugok-ro 410.3, 941.6 2.06, 3.97 Picarro G2301
Boryeong 396, ulgyekeun-gil 404.5, 942.0 2.08, 3.97
Nonsan 389, simin-ro 404.6, 951.1 2.08, 3.92
Hongseong 8, hongyegongwon-ro 410.3, 9423 2.06, 3.98
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CPFglo] 248 3F o] 2ol 2AT b5
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2004; Heo et al., 2009; Oh et al., 2023).

2.5. O|AHSIELA ZTHE(CO, Enhancement, ACO5)
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Fig. 2. Atmospheric concentrations of CO; and CHs measured at 7 sites located
in Chungcheongnam-do (Republic of Korea) in October-December, 2024
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Fig. 3. Diurnal variation of atmospheric CO, concentration measured at 7 sites
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Table 2. Enhancement of CO, concentration
(unit: ppm)
Measurement” 5th percentile** Measurement ACO;“ Statistic ACOZM*
Cheonan 461.8 438.8 31.9 23.0
Asan 463.2 440.4 333 22.8
Seosan 450.2 439.8 20.3 10.4
Dangjin 465.0 449.4 35.1 15.6
Boryeong 454.0 437.3 24.1 16.7
Nonsan 459.7 437.9 29.8 21.8
Hongseong 452.5 434.1 22.6 18.4

P -
Measurement: 1-hour average concentration

™ 5th percentile: 24-hour moving window 5th percentile

" Measurement ACO;: (Measurement) -
™ Statistic ACO,: (Measurement) -

L L
ll‘ ) ~

(d) Dangjin

(Anmyeon-do background concentration 429.9 ppm)
(5th percentile)

- \\\Q
5B\ » A\ Q
S HR/N - AN\

NERSE
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PRV N\
PRV "

(f) Nonsan

(g) Hongseong

Fig. 6. Correlation between greenhouse gases (CO,, CH4) and air pollutants (PM-10, PM-2.5, O3z, CO, SO,

and NO,) measured at 7 sites
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