'.) Check for updates

Journal of Korean Society for Atmospheric Environment
Vol. 38, No. 4, August 2022, pp. 542-556
https://doi.org/10.5572/KOSAE.2022.38.4.542

p-ISSN 1598-7132, e-ISSN 2383-5346

St 7|etdsks] oM x]RS thah(2)d OIMHA] A7=2 SEH 4%t
20181 38 TS PM, s AR 24014 TH7] 23 2
EHAt X HO| ME THs Y AT

Applicability Study of Atmospheric Circulation and Ventilation
Indices to Analysis of PM, ; Episode in March 2018
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Abstract Recirculation factor (RF), ventilation index (VI), and stable energy (SE) of the atmosphere are the indices that
could quantify the kinematic ability of the atmosphere. To verify the relationship of RF, VI, and SE with PM, 5 and its
components, this study analyzed the measurement data on Air Pollution Monitoring Supersite in March 2018, when the calm
wind condition was prevailingly observed. In this study, the period of PM, 5 episode was selected from 06 KST on March 24t
to 13 KST on March 26™, 2018. Since March 25™, the PM, s concentration remained at most 100 pg/m?>. At that time, the RF
continuously decreased and showed the lowest value (0.56) at 06 KST on March 26™. The correlation coefficients of PM, s and
its components (5042', NO;~, NH,*, OC, EC) concentrations with meteorological factors (air temperature, relative humidity,
wind speed, and planetary boundary layer height (PBLH)) and atmospheric indices during this episode were the highest
among the entire period in March 2018, particularly for SE. When the SE was greater than 40 J/cm?, the VI was smaller than
2,000 m%/s, and the RF was smaller than 0.8, the PM, 5 concentration during this episode was shown to be relatively high. In
conclusion, the circulation and ventilation indices could be alternative ways to explain the PM, 5 episode, compared to well-
known meteorological factors in case of regional atmospheric stagnation.

Key words: PM, 5 episode, Atmospheric stagnation, Recirculation factor, Ventilation index, Stable energy
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Fig. 1. Map of study area showing locations of (a) Seoul and (b) Osan, Republic of Korea. The red dot represents the location
of Air Pollution Monitoring Supersite. The blue dot represents Korean Meteorological Administration Local Data Assimilation
and Prediction System location in this study. The green dot represents Korean Meteorological Administration radiosonde

observation location.
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Table 1. LDAPS variables used for calculating RF, VI, and SE.

Variable
Single-level 10-m component of wind, 2-m air temperature, planetary boundary layer height, pressure
(1Pgeosggzse(;ge}\$;) west-east component of wind, north-south component of wind, air temperature, geopotential height
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and (c): S-N (SO,%" - NO37)), and meteorological variables ((d): PBL height and wind speed, (e): wind direction, and (f): air tem-
perature and relative humidity) from March 1 to 31, 2018.
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Table 2. The correlation coefficients of the concentrations of PM, 5 and its components (PM, 5, OC, EC, 50,7, NOs~, and NH,)
and meteorological variables (air temperature, relative humidity, wind speed, PBL height, VI, RF, and SE) from March 1 to 31, 2018.

Period Factor PM, 5 50,2 NO;™ NH,* ocC EC
Air temperature 0.15% 0.30%* 0.12% 0.22%* 0.06 0.14*
Relative humidity 0.15% 0.14* 0.16* 0.17* 0.03 -0.02
2018.03.01 Wind speed -0.26** -0.15% -0.30** -0.26%* -0.17%* -0.21%*
~ PBL height -0.13* -0.06 -0.11 -0.10 -0.04 -0.05
03.31 RF 0.03 0.08 0.15% 0.13 0.02 0.08
Vi -0.18** -0.10 -0.22%* -0.18%* -0.04 -0.13*
SE 0.15* 0.08 0.08 0.06 0.04 0.11
Air temperature -0.38** 0.07 -0.58** -0.34* -0.36* -0.15
Relative humidity 0.47** 0.27 0.42%* 0.42%* 0.31%* 0.00
2018.03.23 Wind speed -0.25 0.03 -0.31* -0.18 -0.17 0.01
~ PBL height -0.26 -0.10 -0.22 -0.19 -0.11 0.07
03.27 RF —0.46** -0.31*% 0.08 -0.10 -0.36* -0.08
Vi -0.29* -0.11 -0.29 -0.24 -0.14 -0.02
SE 0.88** 0.69** 0.70%* 0.82%* 0.70%* 0.63**

Note : * and ** test of significance, p-value <0.05 and p-value <0.01, respectively.
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