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Impact of Meteorological Conditions on the PM2.5 and PM10 concentrations in Seoul
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ABSTRACT

Meteorological conditions regulate particulate matter concentrations near the earth surface. This study investigates the
impacts of meteorological conditions (yellow-dust events, wind-speed, relative humidity, days after rainfall, solar duration,
downward short-wave radiation, and diurnal temperature range) on particulate matter concentration less than 10 wm (PM10)
and less than 2.5 m (PM2.5) and their ratio (PM2.5/PM10) by analyzing five years (2015-2019) of in-situ surface observations
in Seoul. Our results show apparent impacts of meteorological conditions on PM2.5 and PM10 concentrations and their ratio:
1) decrease in PM2.5/PM10 during yellow-dust events, 2) negative (positive) relationships of PM2.5 and PM2.5/PM10 with

wind-speed (relative humidity), and 3) increase in PM10 and PM2.5 concentrations with elapsed days after rainfall.
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% A7 10 m 9] vAHR] S 5PM10)9] dEF s € UAEA w2 AR S vAEA B S
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SAIE(2020 ~2024) 7 (2019.11.), HAHA] AEDH=A
A13(2019.12.) 5)7} 2011 th7]eH 7] A1d & oj7]
% A7 2.5 m "] Zu|AHEZ|(PM 2.5)°] thgt A=)
54 =2 F5E IR THMOE, 2017).

PM 2.5 YAH] =717} vl Zoba] Aol e 7
5 HRZIA] JFESHA 7ol v oGl & AR
A2 ATH(Popelll et al., 2006; Jerrett et al., 2009; Lim et
al,, 2012; Kim et al., 2017a). PM 102 T 22 12} Q JEZ
2 U, PM 2.5 3tehkgo] o) AdE o] viEEA
Y, 7] Fslshrgo =z 22k AAHETKKim, 2006; Xie et
al., 2011). W2kA PM 2.5¢} PM 10 59| H|-S(PM 2.5/PM
10)9] H3}E olsfish= T2 B|SA| T nAHA] A
/g 8Rlof| tigt JEE AlFskal, AASIe sig A9 1]
AIHA] TR F210] WREgSE AR

7] PM 2.5/PM 100] thgt A+ AHIE g elshd, =
717F20 9t PM 2.59] AJAJ O Z(Querol et al., 2001,
2004) TAA 1 QQBAAHT £ vl HERIL
(Brook et al., 1997; Chan et al., 2005; Hueglin et al., 2005;
Wang et al., 2006; Zhou et al., 2016), ‘FH5-S-Ho| A= Apat
om3E WA §Yo] ool B 1 ulgo] Ahshs
7A%Fo] H1EATHQuerol et al.,, 2001, 2004; Zhou et al.,
2016). F-Fudhs 19 EAISET} o]FofA A7t ARt
AL EASH, S0 =2RE FAF 149 I, HH A
A= 719 W59 E40] q7ol siejo] Ayt Zol
PM2.5/PM 10 45 EASt= 7|2A77F Algsittal &
Stk F8A0I® sk, FHiolA= mAHAIet S5
(Kim et al., 2017b) 9 FAZIE(Lee et al., 2019)°] Tt
AFARIYG FARA 9] AFARZE EAE ot (Jeon et
al., 2008; Jeon, 2012) Z¥FH 0= PM 2.5/PM 102] ¥1573
of gt A7t B3t Aol

olof] & AFoAE AZA9] 20153 FE 201987H4] 5
dzte] ISARE EEstod, 714 £70] PM 2.5, PM 10
B PM 2.5/ PM 109] H|A|= YIS THotA A ESk
t}. o]ofx]= 280 & AtollA E-gRt Holy W W
Argston, 3804 FAK3.14), $5(3.24), F+ &
£(33%), duat W A 3.43)9 FIFS 24T 2HE
AABHRE. 2 A-0] k= sfele] AFARE R BluE
&l = nNHAS] £ olsfistal, ¥ a&A Y oy
4 HE S 712ARE 82 5 U2 AeE U
o} E3F 713270l PM 2.5, PM 109 WA= IF 24
FF o 7SI} A AEete] ks SoiA wlE e
ARl s Aube o =go] 2 ZoZ 7|HEHh

o> o
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£ A= 71 £xd0] PM 2.5, PM 100] H|X]= ¥ 24
9] 7|xAT=A, ASAE HeE 20159 19 1Y%
2019\ 12 31U7HA(1.826D)E 4] 7IREC= 313t 71
AR5 E 7149 AE7AREEA(37.5714°N, 126.9658
E)9] 718, AT, B, ARARYE, AR, A4 e
ARSI M7V iS4 1009 o] 717 71w
Zo] SaEolgly, FW TS R BEAH] FAo]
G5 = oS THHong et al,, 2019b). 7|3 AS4 S
A9 =A]7|%l(Local Climate Zones; Stewart and Oke,
2012) Mol WEH FFUHUP(LCZ2, compact mid-rise)=
= 4 QJth(Hong et al., 2013; 2019b). LSt 7|7kl i) 2+
oA ABste A& S BEAIR(37.5646 °N 126.9760
“B)?] A A S SRS BEIGTh BT 0
WA BEAHS A2 diESks di719 #54olH, 714
TEaepe] AP oF 12 kmz 713 230309 vl Z40] 4
ek eIt

717 H 2] & A= HlolE 7t fle )

£ 2= 7|7te =2 H3itt AA 717 F vAEA Y] ES 7]
7 2 16242 2016F 109 5YEE 109 20¥7}x]o]ch.

[e]

g AR A2 IS HeEE g2 Y3
2 19, 35 39, ARATE 109, LARF 129), AF=9] 7t
|2 99%C1 IO R =90th 71 WSS F VIR I
ZHY FH 7|23 FA7]29] Afo)), FeFe B TE T
535 AALeCEed 09, 49 F A 1A 2 |
AE A7Fgote] EAof L8ttt E4o ARggh W
EE5S th29] Table 1] g]sto] YeRfIrt.

Table 1. The list of variables used in this study

Category Variable (Abbreviation) Unit
Particulate |Daily mean PM10 concentraion (PMig)| ug m”
Matter Daily mean PM2.5 concentraion (PM,s)| ug m™

Diurnal 1.5 m air-temperature range .

(DTR) ¢

Daily mean wind-speed (WS) m s’

Meteorological Days after rainfall (day) day
Condition Daily solar duration (Kpou) hour_2
Daily accumulated solar radiation (K |) l\fijaynll

Daily mean relative humidity (RH) %
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3.1 A7t PM2.5/PM100]| OjX|= &t

Ol

AggAto] W2y Apgto 2 BE 9] HA7F F-Y == 7]
Zolls Aoz A7 F2 HA 5&9 S7HE PM
2.5/PM 10 ZF4A7} YEPATH(Querol et al., 2001, 2004;
Zhou et al., 2016). & A7) BA47]17t 2 FAKyellow-dust)
HE AL Z 40U & (Table 2) Y¥ PM 2.5, PM 10 5%
9} PM 2.5/PM 109] BZZ Fig. 19] YeERJQch

SEZFPM 109] Bt HEE 41.1+0.6 g m” (Bt £
HZQA)oln, PM 2.5 23.4+0.3 yig m>, PM2.5/PM
109] HH(Y™ PM2.5PM 109] )2 0.58( ZPM 2.5/
2PM 102 0.57)°| 4t} AL S A Q)shd, PM 102+ PM
2,59 A= AP0l &= =0.85) UERt(Fig. 1a2
314 M), PM 2.5/PM 10°] H|w & A7F3t Bl&E FA
3F% 3L, PM 100] Z7tetd PM2.5SE 22 HIEE Z7tel
= E4& Yehidch A i de] EAEa= ool o
T AMEl(Querol et al., 2001, 2004; Zhou et al., 2016)%} =
AotA FHoNAE FAE D ot= A AHEe= &
2 YAE 7H WA L9 7 FA5HA YERAEA
PM2.5/PM 109] a7t F=31gHE &R0 4= AT

&o] At B AAS Wl vAEAe] Akt £A)
o029 f{ oA o] FofA uAEA] F=7t
How A Ao| 7=l oy F4E= dld3t
SAChFig. 2). PM 102 34:310] A@/do] WA Wekd
=H(Fig. 22), PM 2.5% F&0] S71eto met &9 3t
& Aol FH3 UeErthFig. 2b). BIH 2 PM
2.5/PM 102 F50] S7Hto] mheba] PM 2.59] 7107t &
ol EHA AR Fadhe FFo] T3S HehETh
(Fig. 2¢). F50] S71eto] Wetr] =2t A2 RH vl
ARA7Y S7ehe =AY 544, PM 109] 24kfE
Wge st 2t Sl Aol F4sia

Table 2. The yellow—dust days during the study
period(2015. 01. 01.~ 2019.12.31.)

Number of
Year date (Month/Day)
occurrence days

1/1; 2/8, 22-24; 3/1, 16-17,
2015 15

20-22, 30-31; 4/16-17
2016 7 3/6, 8; 4/17, 22-24; 5/7
2017 10 1/27; 4/19; 5/5-9; 11/8, 11, 22
2018 5 4/6, 15; 5/24; 11/27-28
2019 3 10/31; 11/1, 18

33 2+ ¥ YUEol ¥

Zaoll Qg A A aTe Rt AFE A7)
Hul Qo k(Park and Choi, 1999; Wesely and Hicks,
2000; Kim et al., 2007; Lim et al., 2013), 775 & FE70<
d AL t7] T dHiseol e nAIHA |ekek
ol Higt A= 2] ofFoh B A& Al AH-
7] AeA-go] F2ZA1 Wt g2 Aot $2
g A #olth. TA|9] A AT ALEHE =2t dE
7YY F717F wEA FAsha, G4 A Hlehd
A A o4 A] P (Ward et al., 2013; Hong et al., 2020)
I} EAEM 7= (Hong et al., 2019b)o% HFS w]Act
I dHA Ak T 47t SRRl wE PM 10}
PM 2.5 5% F75h= 3ol F35HA UEbal(Fig. 3a,
b), & L5 Z71gol| webA PM 2.5/PM 102 HSke] 7
F/de HolA| EUth(Fig. 3c). HAHA] 5= F3TL
4A7HA] FES] FS7FSFAAL, oF 109 A= AT HL o
Al F7Fohe Fde HEH A &4 Ao nA|A] &
2] SHO AL B do] 4 ol AKE= 4
F, ZA] BHA 9] A5 & B4 A= wEste BF
I 537 =& Aol Holth

FHEFETE 80% oo R =2 Ao PM 103} PM
2.59] Bk Zavt AA UebthFig. 4a, b). ol YA
AR ezt 74 F ATA] Aot AL 9 7]
210l Sgetol AFET} Aok et fEoz B
et AHEE 80% H|TtolA = AHis=rt S718t] o
2k PM 2.59] 5=} HE(Fig. 4c)°] 575t 49 43
HAE FHHA Bt ol diis=7t S71Rtel w2t
S SKnucleation) & -3-=(condensation)?] 712 F& 24}

ofoj2Z&<Q] PM 2.59] Aol F7tsly| WE o R HRlth

of
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Fig. 1. Distribution of (a) daily mean PM2.5, PM10, and (b) PM2.5/PM10.
Red symbol and box indicate the data during the yellow—dust events.
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Fig. 2. (@) PM10, (b) PM2.5, and (c) PM2.5/PM10 by daily mean wind-speed (WS, ms™).
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Fig. 3. (@) PM10, (b) PM2.5, and (c) PM2.5/PM10 by days after rainfall.
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Fig. 4. (a) PM10, (b) PM2.5, and (c) PM2.5/PM10 by relative humidity (RH, %).
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Fig. 5. (@ PM10, (b) PM2.5, and (c) PM2.5/PM10 by daily solar duration (Knou, hr).

r

3.4 AXRAZL, A, Luxlo|

08

& Yebg=d|(Fig. 7), Y7t S71sto] weka PM IOJJr

PM2SE E3E] STt el 4B Uehig)
tHee] Fig. 572 QRAREY 9 A SHEAT. D o spM 102 B3] gashs 29 Awe UrEHH

Ao W= PM 10, PM 2.5, PM 2.5/PM 10-4 B2yxE At A7} Ak AL Zo] oksl Ao 7} A

Frd ol RS SRAT JIEE WNO TIE A 7&%)7} Bob, ghA AME F(Fig. 2] wHe
(120 W mo]ge] hafehutE ALl *W* wEm, oA WEAo] ol uteE AT ®oltk dw

ZA)7Fo] 3A|7F mjEke] Ao 735~0l0] g4Fo] o}, PM 7} 2 AS e mAXAHNE EALM(urban heat
103+ PM 2.5 B ARAZO] 002 2% HAshe 3 island) Z=7} IAt= AFPAL7T U (Hong et al.,
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