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Abstract Research papers in the field of atmospheric environment published in three Jour-
nals: Journal of Korean Meteorological Society, Atmosphere, and Asia-Pacific Journal of the
Atmospheric Sciences, are all summarized over period of 60 years since the establishment of
Korea Meteorological Society (KMS) in 1963. In addition, current research trends and future
outlook in the atmospheric environment field has been also highlighted. The results of historical
records published in three KMS journals indicated that the activities, contents, and scope of
researches carried out by KMS members in the field of atmospheric environment have yielded
the enormous and rapid progress in each of the all four areas over 60 years. In particular, as the
chronological progress of observational instruments and availability of satellite data such as
from GEMS can be a great asset to deepen the observational and modeling researches in the cur-
rent and future studies, it is highly anticipated that the more progressive and in-depth studies can
be achievable to abate the air pollutants over the Korea as well as northeast Asia.
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Fig. 1. Number of publications of five sub-divided research areas in environment field in the 60-year history of Korean

meteorological society.
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2h=

TA 23l B ATe SR /dEYS olf
st TA] X2 FAd 7ldske BAL IR 5 T
et B FHE YrHow wydlete AdTFEA
F2 20009 Z=wtel] siE 7] AlZeRITE ol
A= 2008 =Fo] LESF A (Lee and Park, 2008),
olF &3t T A A 71 AHE ATt o)
o] % tH(Lee, 2011; Lee and Baik, 2011; Ryu et al.,
2011). o83 EARFE ATE 3319 F=F5 714
3ol AFS Ed 4 km o2l AdHH F
of Hgo] 7kaet it 2] EFof Hls] 4 km
olge] =Al ddd A& F Ao tF R &H
st 7174 AE A &8 Aol F8EATH

TA RS AFE 7] o)l 19807 = St
T 714Ed e g g AAdY WS o] 8351
U AWS A2 E 283 X 71 ASAEE 0§
Sk JA] AgAIE AT 53 2ol FE U7 25E
T4 g7)ede] it Halee FRee e o
T7F DA tH(Park and Yoon, 1991; Park, 1992a). =L
°]%& Qo PF<et MMS, WRF 59| St% ti7jdst =
G55 o] &g A vk A8 A7 AN (Hyun
and Lee, 1990; Park, 1990; Lee et al., 1998), 200013

SRE o] ti71AAT ol Zvkel A
RS 733l ¥ (Park and Kim, 2014b), =4
(Song et al., 2007)° A& A77F AT

YA vt Y N As A ) AES
AR R F2E S Y3 CFD BES A
v £5o] 2239 tHKim and Baik, 2005; Choi
et al.,, 2012; Yang and Kim, 2015; Kim et al., 2019a;
Kim et al., 2020). #Zol= AFE a9 v
o 2 Ag] JR A]2H(Geographical Information
System; GIS)2 E3ll AAl TA] X9 B3 A%
Fe A 54 FHHA] AA] =A] A G mFE
T BEE o83 54 m A =] vig
9 7 2dy] A7k @A AL Ath(Lee and Kim,
2011).
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ool HIEIH wid 10 ©]st2A] Fdez =% A
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g % e AR Aol TPsae] tet gFels
=87 540 AP 9P A =9y A7t
Fejeh 1 9] 71gERIA e SE ool
AL R, F So] U71ed wEwe f2eE

A= AFEA FFoE FasH EOVE‘ AR,
Holn, & Aolldes A A& A=kt

olF d=vd OB d+ =& 9 15 CE R
TF2A do]2F A3 S 93 BAAF(Kim et
al, 2010), 27T 71X AEZAE 53 dI7] gl
e A AR 14 W3t ZAk(Hong et al., 2019)
ol 719 A ol9le] mRow FET ﬂo}Oﬂu}

3.2 APJAS (Asia-Pacific J. of Atmospheric
Sciences)2| CH7|EHZAT At

APJASE 20088 =& ZE3o] A|FES 3, 20104
SCIE®] TAIEHA &= =iEr 2A4es XF
7] A2FEAth 2008~20211d APJASOl AlAE o)

7|87 Rk A7 =E HEE Fig 20 AASATH
APJAS7}F SCIES] A= 7] ©]xQ1 2008~2009 ol =

2~9% ]9, SCIE 54 &<l 20101 o] F o= =
B 295N =5 d357) 2% 7Y 53
20139 APJASS] EXHAIASE “Dust and Sand Storms
(DSS) in East Asia, Vol(49)°] AlAE we} =&
A7) 309802 F538thFig. 2).

APJAS =19 AlUlE 582 7148 A(E2 W
ZIAHSF T2 S A A7 W8 do2E
ez ste #= HopEelr O)9 94 %75]%”\}
ATFGEoF @yt AR 45d] Bidtke 3,
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Fol @) B oz Had w=EEo Enrh
APJASS] AAE 7 47 Fopd g3t 592 ol

o soksielet.
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Fig. 2. Annual changes in number of manuscripts published
in the environmental field and annual total manuscripts (in
parentheses) published in Asian Pacific Journal of the
Atmospheric Sciences during the period of 2008~2020.
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ol 2] 718 B3 % A Holol M ooz
% 24 24 A7y} wRe) RS A28k (Kim
et al., 2012; Ali et al, 2013; Kim and Chun, 2013;
Sugimoto et al., 2013; Lee, 2014; Park et al., 2014;
Bae et al., 2019; Cha et al., 2019; Dahari et al., 2019;
Li et al., 2020; Zhang et al., 2020b), A&l =
2d Arel 71 24 a4 A e T %xm
g ZABTHE FR7)Y BA0] e 4489
(Spiridonov and Curic, 2009; Hong et al., 2009; K1m
and Chung, 2010; Yoon et al., 2010; Shaeb et al.,
2020; Liao et al., 2020). ©]= APJASY] 9|= =% #H
F7F 594 AT doo] fElvet FA R
FopotE At ol S Aol 711g A
o2 BAEQn $A AF3S 2016d KORUS-AQ 7Y
-ﬂ] ATFAF} 3 APJASOIAM E Q% #= 1 B
AL FARAM g =8l E—&E]?i‘:‘r(Bae et

al., 2019; Cha et al., 2019; Lim et al., 2019).

W9 14 299 Aekiter QP
2013 AL 5 Aﬂ*ﬂoﬂfﬂ o] & =% HyUt ER
ATk SHEAA W8S FE AR o S5E
of thg FAI7F Bed AYEde] d5E /M A
T-(Chun et al., 2013; Kim and Lee, 2013; Lee et al.,
2013a, b; Park et al., 2013; Sugimoti et al., 2013), &
2x19] A wijE EH2 2E A FF(Kang et al.,
2013; Ku and Park, 2013; Mao et al., 2013), ¢4 X]—
g 283 99 =Y A5 A (Lee et al, 2013¢; Ku
and Park, 2013), A5 &3} A& AP+ (Lee et al,
2013b) E°] == AT

GA 1Y o]9]o] tir]d RulioplAe F& o
71d 4l g o] &3 sl E RoldF ﬂ?‘(Kim and
Chun, 2013; Jung et al., 2018) HATE 29 o3}
£ (Zang et al., 2015), ¢
of =7} mdlg H]"’ﬁ?—(Klm et al, 2011) 5ol &
WAL, 2 9 HAAF 7R 7T
298 AF(Park and Kim, 2014a, Wang and Kau,
2015; Jeong et al., 2016; So et al., 2018) S5°] UAJT}.

W71 74AS % "PTr AFEokGEoF @)l = =
95 X3 st A 2 R Y2 1
A AFe} o] o] &% AAS T o] e
AFAEl 93l 3] 2= U TH(Hong et al., 2009;
Lee, 2009a; Lee and Kim, 2010; Lee and Bail, 2011;
Yin et al., 2018; Liu et al., 2021). = &Jox= E3] &
d(heat island)yS THFE= AF7F U E HESL
2322 &5 22 (Shin et al., 2004; Ganbat et
al., 2013; Meng, 2017; Barat et al., 2018; Karaku,
2019; Zhang et al., 2020a), |5 53l =A|Ste]
AT A7 A SR e AT T AR
o 914 B A dAGA AEeF @) 23 H
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T 20179 ©o|F F5dte AdFE BAL, W8
M FEolrol AOD EAF ) A PM,s 5%
9} ATAIA B 8= A7t BATH Tariq et al., 2016;
Feng et al., 2019; Park et al., 2020; Ranjan et al., 2021,
Shin et al,, 2021). =3+ 202003 2ALE 94 GEMS
ggo] A3 AFTEE 201034 HE] GEMS?| AH&E
Atz GaEE A77F A RE ] AR EukE
3 JLs e TtHChoi et al., 2020; Shin et al.,
2021).

A P 7R AT @)PINE A R
oF TR 2d J AT (Kadaverugu et al,, 2019), &
9 AR ALY A7 (Alizadeh et al., 2019),
AF S40] e A v 54 A7(Kwun and
You, 2009; Lee, 2012; Prasanna et al., 2018) 5o =
W778AS 2GR ATEF @)t N A=
=70l 2 Z3FAT. 1 ex =] doj2E9
HEAE ool 4, dels 5 7|5stete] <
A AT =7o] 20109 o] F EAdstE 7] AlZekS
© 1 (Yoon et al., 2010; Mahendranth and Bharathi,
2012; Yun et al, 2014), 95 W42 Eg A5 9 &
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o] =FA] 15t tHe.g., Ku and Park, 2013;
Sugimoto et al., 2013; Tariq et al., 2016).
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8] & = Uk 1990 o]doll= w787 o] A
£ Wy} 1 Aste] Ak sl F-EAL, 1990
Aol #=7 A7)t sojvbar 714839 o2
I JEARE ol&ste] RS F3l ti7]e] w7l
d s=E A3 A1FEh 200089 FEE
do] A et A AP A B AHE T
A77h 2 AHoR FAFEAN, 20109 o] Fol=
ZZ7dke] d R AR 58 58 v e
FEZ AZAFE0] AT ELEEA 94 4=
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S ot} o]y d AWr|E ApHA] SRk
oA olfrsl AW B 7R AHE olefel] 7]&3ISitt.
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Fig. 3. (a) PM,, prediction capabilities as a function of forecasting time by applying the data assimilation technique over south
Korea to the operational Asian dust forecasting model (ADAM?2) (from Lee et al., 2013b), and (b) data assimilation results
(from Yumimoto et al., 2016). Also shown are (c) Vertical profiles of scattering coefficients, and (d) aerosol scattering
coefficients as a function of size distribution observed in California Monterey area during Asian Dust Above Monterey

(ADAM-2003) campaign (from Lee, 2009b).
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20009t e] AL B E SR A3e AEFI e
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A3 =R (Lee et al., 2013b)ll FE2F A=A, &
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A SRAbE T AR B53E GAL ARE 6,
12, 48417+ 7¥H 0.2 747} Ak 5-53}H(data assimilation)
7IHE AL S A, A BdA E1E= o
=& M &3 12707 ¥R X3 giEE 94
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EZ9 =9 7= BEAAT] A 53] $-2
et ti71ed A Al Al 2 7=t =i )
ot Z2 T3 T2 Fadonte] AP
VA= F8 olaE ol 3tk Figures 3c, d=
n)= Az X o} Monterey 3l<t7HolA] Al ¥ Asian
Dust Above Monterey (ADAM-2003) 733 Q1 7]7ko]
YR E2r e 2 323 550 nm IF2] AR (scattering
coefficient)®] AZAEx e} UA A7E AHdS
(extinction coefficient) #3°]tH(Lee, 2009b). &= I
A NOAA HYSPLIT &#4 R 2 e 343 v
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Fig. 4. Scatter diagrams of simulations versus observations of planetary boundary layer (PBL) heights for (a) daytime (09:00-
18:00 LST) and (b) nighttime (21:00-6:00 LST) during the KORUS-AQ campaign. Simulations are from WRF model with
YSU-PBL scheme. Normalized Mean Biases (NMB = (Simulation — Observation)/Observation of PBL height versus PM, 5 are
also shown for (c) daytime and (d) nighttime, respectively. From Lee et al. (2023).
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o] ofrlo} HZ Aol FYsithe 5AlA 3k
o ol2lg 7] ed=Z o] AT olF A++= 2010
At o] % dojgZ Az BX AT 7)vs )77
AZ Ao F84do] theh AZR o]ojF] S (Lee
et al., 2019; Park et al., 2021a), 2 KORUS-AQ 7!
HA} 22 i AHARINE #5 2 2y o
ool A BF Fagh Ao g ol gt
714 B g SGRE Qg B AST AT FoF
°] 31€ e TR 71%_‘%‘2_101]*1 oFZF th7173 Al
% =9 AR oot AvtEo] Uk 3 Oﬂi Figs.
4a, b= 201611 KORUS-AQ 7“Jﬂ°] 717l SIAR
#2371 4 A% L= WRF-Chem& & 9_4% sl
7VAAIFE L= ZolE, 28] Figs. 4c, d& 7173 A
3T A% Aol tigk MRS E dSexte] Rzt
EE Fol7to g Fo] el :7_a o]th(Lee et al.,
2023). 2N & F ARl F1He IAAZT 3L
=4 Oﬂ%é-—‘ﬂr{‘ _,,].z q}u] }\]—J,]-/Ho] R=0.6 o]}\L,] /\4
—‘3—% Hol= 9Hi, ofgtol= 0.2 ©3te] @ d&E
< B3k B3 vAwA 01]% T WEs 717
1% axeh AAE s, Fe R=-0.15% 7%
7] —0.08L, ot = :—0.399} 71€7] 0962 X
A=, ol ol HAIAA] w7t 71 AAS AL
T dre wjg RS whEsitte AMES ou)gh
o} wEhA] ofrke] 7| AIE LES] LE e ZulE
AR e I3 eHZ AZHEAYE AL 9
sleg, H2 9= =29 ghojut 2 &7 A (ceilometer)
I= A5 TORFE o WAAT 1xe] 93
= 7H/ﬂ 0}7] _,,]6]- _»]—z o hsi=l O:]:[L7]— sgﬂ_/
Ao, FFox AL Zﬂ°i At
I o= 71 oiof oA Fa3d AT
sl A FEo] SR 71 Bl o) A5
o dSHol et wAHA F 1‘41711‘01 I o5
He A¥E T3 Aot o] olfr= 2010 TH
of Eo] = =&Y glo|ttE o] &3 EH7173‘71]0
&3t UFd e A3 e £x EAAGAY
F%5, T B At e I Ao (Park
and Choi, 2016; Kim et al., 2022), &3 7|4 &
dolq A5 S melHE AR rae) F& n
Ao A= 9 /A A7 AYgE Ro=w ;qu]—gq_'
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Monitoring Spectrometer Map of Air Pollution (GMAP)
i 913} 20221 Satellite Integrated Joint Monitoring
of Air Quality (SUAQ) 7| <le] F3j= u} o)
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Aol tist #=L 73R TH(Chang et al., 2022).

KORUS-AQ ##¢] ol9ox= ZFHE FUSHE F
A olF WIS A=A FAtol| o J3F 4 ¢
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H71°3 72 201895 ] v A7 2
et Feate] Ak Auk9A T BA] B
< TPk A ti71d JAES FE QA (YElow
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al., 2021; Shin et al., 2022). ©] 7=1& T3l 3|
]Oii}——J %ﬂﬂ ;5;1_&;(4 .74—81—%4 EX 44. A{sﬁz\
HEXE At Ak AHES] ARjIEAS
gPate] girt. oy ARES FE Al Blaek
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™ (Jeong et al., 2008; Park et al., 2009), HAkx}-L12]
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H 715dste] ik AR #Halo] ol AL 3l
o, 2ATA wiEHo] 7FF B2 FolAlol A Hd
Ae H2 U718 Ads A 71 ed9Ed BAa A
AL sl FR8 ok TS mAHA], oiFd
2=, ve 5 griogEde|wA Al 7|5
slof Z7HHA o2 JEFE 71A= D7IAF 715Hst
f-2+E-2 (Short Lived Climate Pollutants; SLCP)ZA]
I 7 ARo] &S vy gt 53] ti7] F &
E717klife time)o] FSOo 2 23] A7) AFde= 2
A7 BT AYG 75 X JgFo| AIEERE,
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et al., 2019; Lee et al., 2022; Koo et al., 2022).
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et al., 2020; Jo et al., 2022; Park et al., 2022b). 3%
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xe] 2w F3 B 4SS Tl thr1E mddA e
A% FE B AYr P} A7 AEHH R 1
g Zo® 7|venh

® A viEF 738 97 R 7|8 - =Sk o
2} o] Foko] A ek Eshd Miolth FHE
T2 BES o] &g mA] A 71 At =9l
AE 201095E AlFHE EAES8E BY Hlmdt
ZRAES Tl AHHJA AT fEo] o]FoA AL
AR (Grimmond et al., 2010, 2011), EA| 253
523 Ave e A4S SAE A, F8 A3
A= @Y &S AT A7t st o] FoA
3tk B3R SR 71 BRHe] AYE T
3l = km o] ASHAH] g o] 7hssHA
HAoH, vt FX] Bo] A&H7] ofgg F4

=0 o
et N e
M o )

3

(
- —

Ll

=

(it

A Ipr
fr =
kd

iy w2 e do kORI
¥

o op
i ot

PRUgCS

oX

Atmosphere, Vol. 33, No. 2. (2023)



tofell &-8-57] AlZFSEA AL (Lee et al., 2016),
714 mde] YRR 2 48 2H

2 29 AF= CFD 293} o] {4
IE SHAEE B4 ATE A 2AY] & m
Wl =R AL, 1 A3E X2 HH A
28l (Geographic Information System: GIS)ll &3}
o AA =] AHe B¢ Aix FHE FHL
AT 53] HirH A9 vk Ql o R e =
AR vHE F£3 BEE o]&e F~F4H m A=A
Ad=e v g i 2dE AT Ag FEL
ATHKwak et al., 2015; Park et al., 2015). FZoll&
TR AAHQ 71 AR AEE fEiME AE
He| 54 dhgsliof & ¥E ol A7k mE
AE TH2E= Z1 AA 279 WHsle] d4% A
8ol s, o5 A% HA AFEE JYHL 3
Th(Lee et al., 2018; Lee and Lee, 2020; Kim et al.,
2020).
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717888 7] A33d 23 (2023)
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Fig. 5. Integrated air quality study expected in the future in
the atmospheric environment field.

Z3-3 7 (hyperspectrometer) S &-8-3F A4 TS AlA,

£ 5] Pandora, Max-DOAS, Car-DOAS 2 &
o GEO-CAPE Airborne Simulator (GCAS) T+
Geostationary Trace gas and Aerosol Sensor Optimization
Spectrometer (GeoTASO) AIME ©AIst] 7] 715
o] 7} SHER FEE YAF o2 ZHs A 4t
Zote A7t dAdl= I8 Fol(Chong et al.,
2018; Park et al., 2019; Choi et al., 2020; Park et al.,
2022a), ol JAAS-RAH ] FFHYA dAF=
FFolle x&E Zlor AEnt oo YA #=
o7 gHE AgEL F2 U7y wHEYEtEE)
o] wjE SAWT ofe} & SAE 9143
A AFskA Fehd et thr1edellM o] dRist
ARE AFsta Jdow, GEMS 5 374 94 =
B9 AFol= 2853 9o (Back et al., 2017; Kim
et al., 2017; Park et al., 2020; Chang et al., 2022), 3F
5 7o U199 M Ade] AA AF B
B4 wswn ozt /g mdel el Avlsh
GEMS ¢4 == A5 2 el 24 &84
Aoz Agsl, olde ARE /WMo ARAL
P wwsh, AEAR JBE AN, A7 8
vy B F7 5o A7) 24| HFHO R of
o] oz sEr.



CRE NSRRI EE R

=i Yo HRHEAE AvRy, Yot £
s S J1&sih 2 A 7]%]—51—:&];(]
A E9EE 7R AT AAE
H3lE AX gow, oo w ng
o )73 BEgu)e] waE uf$ wE e 9
W 3o FolAol ti7]d At A5 R RUd
SHolA 7HEE dgolrh. A A+ $U A
791420 GEMS?| Axpge] 2wzt A4 849
wolu], ol ola] A4 07 Wb AT} t)7) 2
@a A7 G YA EFHE B Aow AwH

g

(e

o

73] Wakste 1 @Aore] He 3 $F 58
Boiiof velrhe 714313 3950 o7

]
oF AEHd A7E 7Idal 2ot

#Alel 2
W ERe RASE 7R QA Q)] o
sfo] A7HLS

REFERENCES

Ali, M., S. Tarig, K. Mahmood, A. Daud, A. Batool, and
U.-H. Zia, 2014: A study of aerosol properties over
Lahore (Pakistan) by using AERONET data. Asia-
Pac. J. Atmos. Sci., 50, 153-162, doi: 10.1007/s13143-
014-0004-y.

Alizadeh, M. J., M. R. Kavianpour, B. Kamranzad, and A.
Etemad-Shahidi, 2019: A Weibull distribution-based
technique for downscaling of climatic wind field.
Asia-Pac. J. Atmos. Sci., 55, 685-700, doi: 10.1007/
s13143-019-00106-z.

An, H.-Y.,, Y.-K. Kim, and J.-H. Jeong, 2017: Impacts of
land cover change of tidal flats on local meteorologi-
cal in Gyeonggi Bay, West Sea of Korea. Afmosphere,
27, 399-409, doi: 10.14191/Atmos.2017.27.4.399.

Bae, M.-S., and Coauthors, 2019: Chemical characteristics
of size-resolved aerosols in coastal areas during
KORUS-AQ campaign; Comparison of ion neutral-
ization model. Asia-Pac. J. Atmos. Sci., 55, 387-399,
doi: 10.1007/s13143-018-00099-1.

Baek, K., J. H. Kim, J. R. Herman, D. P. Haffner, and J.
Kim, 2017: Validation of Brewer and Pandora mea-
surements using OMI total ozone. Atmos. Environ.,
160, 165-175, doi: 10.1016/j.atmosenv.2017.03.034.

Barat, A., S. Kumar, P. Kumar, and P. P. Sarthi, 2018:
Characteristics of Surface Urban Heat Island (SUHI)
over the Gangetic Plain of Bihar, India. Asia-Pac. J.
Atmos. Sci., 54, 205-214, doi: 10.1007/s13143-018-

o]-}

A= 185

0004-4.

Cha, J. W,, B. C. Choi, J.-C. Choi, and S. B. Chung, 2005:
Characteristics on the two automatic PM,, analyzers
of the different measuring method and analysis of the
comparing observation data of the analyzers. J. Korean
Met. Soc., 41, 139-148.

, B. Shin, H.-J. Ko, Y. K. Lim, and S.-B. Ryoo,
2020: Water-soluble ionic characteristics of aerosols
in the marine boundary layer over the Yellow sea
during the KORUS-AQ campaign. 4sia-Pac. J. Atmos.
Sci., 56, 467-483, doi: 10.1007/s13143-019-00151-8.

H.-J. Ko, B. Shin, H.-J. Lee, J. E. Kim, B. Ahn,
and S.-B. Ryoo, 2016: Characteristics of aerosol mass
concentration and chemical composition of the Yel-
low and South sea around the Korean peninsula using
a Gisang 1 research vessel. Atmosphere, 26, 357-372,
doi: 10.14191/Atmos.2016.26.3.357.

Chang, L.-S., and Coauthors, 2022: Evaluation of cor-
related Pandora column NO2 and in situ surface
NO,measurements during GMAP campaign. Atmos.
Chem. Phys., 22, 10703-10720, doi: 10.5194/acp-22-
10703-2022.

Cho, C., Y. Chun, B. Ku, S.-U. Park, S.-S. Lee, and Y.-A.
Chung, 2007: Comparison of ADAM’s (Asian Dust
Aerosol Model) results with observed PM;, data.
Atmosphere, 17, 87-99.

Cho, H. K., 1980: On the size distribution of atmospheric
aerosol particles from spectral photometric measure-
ments in Seoul. J. Korean Met. Soc., 16, 1-9.

, S. M. Lee, and C. Y. Choi, 1989: The seasonal
variations of total amounts of ozone at Seoul. Asia-
Pac. J. Korean Met. Soc., 25, 21-29.

, S.-M. Lee, and H.-K. Cho, 1984: The characteris-
tics of the aerosol optical depth in the visible region.
J. Korean Met. Soc., 20, 45-52.

Choi, H., 2003: Influence of atmospheric circulation and
boundary layer on suspended particulate dispersion in
the Mountain-Girt metropolitan area. J. Korean Met.
Soc., 39, 301-320.

Choi, H.-W., D.-Y. Kim, J.-J. Kim, K.-Y. Kim, and J.-H.
Woo, 2012: Study on dispersion characteristics for
fire scenarios in an urban area using a CFD-WRF
coupled model. Atmosphere, 22, 47-55, doi: 10.14191/
Atmos.2012.22.1.047.

Choi, J.-C., H.-M. Cho, Y., Chun, and K.-J. Park, 1999: A
study on metallic elements of aerosol in Seoul during
the spring of 1998. J. Korean Met. Soc., 35, 263-271.

, J-W. Cha, J.-Y. Bang, and Y.-H. Youn, 2002: A

study on physical and chemical characteristics of yel-

Atmosphere, Vol. 33, No. 2. (2023)



186 71°3313] 60Xk B 3o} A oAk}

low sand at Anmyeon-do, Chungnam. J. Korean Met.
Soc., 38, 105-117.

, M.-Y. Lee, S. Kim, and S.-K. Kim, 1997: A study
on chemical compositions of precipitation from 1991
to 1995 at Mt. Sobaek area. J. Korean Met. Soc., 33,
477-486.

, S.-N. Oh, and K.-J. Park, 2000: A study on ion
components and metallic elements in aerosol during
the spring, 1998 at Seoul. J. Korean Met. Soc., 36,
552-560.

Choi, S., L. N. Lamsal, and Coauthors, 2020: Assessment
of NO, observations during DISCOVER-AQ and
KORUS-AQ field campaigns. Atmos. Meas. Tech.,
13, 2523-2546, doi: 10.5194/amt-13-2523-2020.

Choi, Y., Y. S. Ghim, and B.-J. Sohn, 2011: Comparison of
aerosol optical properties from different models of
skyradiometer. Atmosphere, 21, 311-317, doi: 10.14191/
Atmos.2011.21.3.311.

Chong, H., and Coauthors, 2018: Regional characteristics
of NO, column densities from Pandora observations
during the MAPS-Seoul campaign. Aerosol Air Qual.
Res., 18, 2207-2219, doi: 10.4209/aaqr.2017.09.0341.

Chun, Y., K. S. Cho, Y. H. Kim, and J. K. Lee, 2003a: The
features of Asian dust events originated in Keoeol-
chin sandy land. J. Korean Met. Soc., 39, 251-263.

, J.-Y. Lim, and B.-C. Choi, 2003b: The features of
aerosol in Seoul by Asian dust and haze during
springtime from 1998 to 2002. J. Korean Met. Soc.,
39, 459-474.

, Y. Shao, and M. Nishikawa, 2013: Dust and Sand
Storms (DSS) in East Asia. Asia-Pac. J. Atmos. Sci.,
49, 1-2, doi: 10.1007/s13143-013-0001-6.

Chung, K.-Y., and S.-U. Park, 1997a: Numerical simula-
tions of yellow sand events observed in Korea: I. An
aerosol modeling and preliminary results. J. Korean
Met. Soc., 33, 179-199.

, and , 1997b: Numerical simulations of yel-
low sand events observed in Korea: I. Characteristic

features of uplift and transport of yellow sand. J.
Korean Met. Soc., 33,201-217.

Chung, Y.-S., and M.-B. Yoon, 1996: On the yellow sand
and a dust storm occurred in the spring of 1995. J.
Korean Met. Soc., 32, 17-27.

, H.-S. Kim, K.-H. Park, J. Dulam, and T. Gao,
2004: Dust-storm observations in China, Mongolia
and Korea from March to May 2003. J. Korean Met.
Soc., 40, 241-257.

Dahari, N., K. Muda, M. T. Latif, and N. Hussein, 2019:
Studies of atmospheric PM, 5 and its inorganic water

Sh=t7)1248ks oy 7] #3349 23 (2023)

soluble ions and trace elements around Southeast
Asia: A review. Asia-Pac. J. Atmos. Sci., 57, 361-
385, doi: 10.1007/s13143-019-00132-x.

Feng, R., K. Luo, and J.-R. Fan, 2019: Decoding tropo-
spheric ozone in Hangzhou, China: from precursors
to sources. Asia-Pac. J. Atmos. Sci., 56, 321-331, doi:
10.1007/s13143-013-0047-5.

Ganbat, G, J.-Y. Han, Y.-H. Ryu, and J.-J. Baik, 2013:
Characteristics of the urban heat island in a high-alti-
tude metropolitan city, Ulaanbaatar, Mongolia. Asia-
Pac. J. Atmos. Sci., 49, 535-541, doi: 10.1007/s13143-
013-0047-5.

Goo, T.-Y., G-M. Hong, S.-B. Kim, J.-U. Gong, and M.-S.
Kim, 2008: A case study of aerosol features of Asian
dust, fog, clear sky, and cloud at Anmyeon island in
April 2006. Atmosphere, 18, 97-100.

Grimmond, C. S. B., and Coauthors, 2010: The international
urban energy balance models comparison project:
First results from phase 1. J. Appl. Meteorol. Clima-
tol., 49, 1268-1292, doi: 10.1175/2010JAMC2354.1.

, and Coauthors, 2011: Initial results from phase 2
of the international urban energy balance model com-
parison. Int. J. Climatol., 31, 244-272, doi:10.1002/
joc.2227.

Ha, K.-J., J.-B. Ahn, Y.-K. Hyun, and L. Mahrt, 2001:
Influence of free atmospheric turbulence on the develop-
ment of nocturnal stable boundary layer. J. Korean
Met. Soc., 37, 53-64.

Ham, J., M. Lee, S.-B. Ryoo, and Y.-G. Lee, 2019a: Distri-
bution characteristics and background air classifica-
tion of PM, s OC and EC in summer monsoon season
at the Anmyeondo Global Atmosphere Watch (GAW)
regional station. Atmosphere, 29, 429-438, doi: 10.
14191/Atmos.2019.29.4.429.

, , , and , 2019b: Distribution
characteristics and background air classification of

PM, s OC and EC in summer monsoon season at the
Anmyeondo Global Atmosphere Watch (GAW) regional
station. Atmosphere, 29, 429-438, doi: 10.14191/Atmos.
2019.29.4.429.

Han, J.-1., and S.-U. Park, 1992: A numerical study on noc-
turnal drainage flows using a simplified second-
moment turbulent closure over the mountainous ter-
rain. J. Korean Met. Soc., 28, 225-241.

Hong, H., J. Kim, H. Lee, and H. K. Cho, 2013: Inter-com-
parison of total ozone from the ground-based and sat-
ellite measurements at Seoul. Atmosphere, 23, 123-
130, doi: 10.14191/Atmos.2013.23.2.123.

Hong, J., C. Cho, T.-Y. Lee, and M. Leclerc, 2009: Impact



CRE NSRRI EE R

of large-scale advection on regional heat flux estima-
tion over patchy agricultural land. Asia-Pac. J.
Atmos. Sci., 45, 221-231.

Hong, J.-W., J. Hong, and J. Kim, 2019: Contingent valua-
tion survey on changes in citizens’ perception on
atmospheric pollution in Seoul, Korea. Atmosphere,
29, 213-218, doi: 10.14191/Atmos.2019.29.2.213.

Hong, S.-O., J.-Y. Byon, D.-H. Kim, S.-S. Lee, and Y.-H.
Kim, 2021: Effects of land cover change on summer
urban heat island intensity and heat index in Seoul
Metropolitan area, Korea. Atmosphere, 31, 143-156,
doi: 10.14191/Atmos.2021.31.2.143.

, Y.-H. Lee, and Y.-J. Lim, 2014: Influence of sur-
face heterogeneity on turbulent transfer in the sur-
face layer. Atmosphere, 21, 317-329, doi: 10.14191/
Atmos.2014.24.3.317.

Hyun, J.-H., and D.-K. Lee, 1990: Simulation of sea-land
breeze over Jeju island on a three-dimensional meso-
scale model. J. Korean Met. Soc., 26, 121-136.

Hyun, Y.-K., and K.-J. Ha, 2001: Influence of the non-local
turbulence on the development of the boundary layer.
J. Korean Met. Soc., 37, 579-588.

, K.-E. Kim, and K.-J. Ha, 2003: Estimation of the
depth of atmospheric stable boundary layer by ther-
mal structure and analysis of wind characteristics. J.
Korean Met. Soc., 39, 187-206.

In, H.-J., and S.-U. Park, 2003a: The soil particle size
dependent emission parameterization for an Asian
dust (Yellow Sand) observed in Korea in April 2002.
Atmos. Environ., 37, 4625-4636, doi: 10.1016/j.atmosenv.
2003.07.009.

, and , 2003b: Estimation of dust emission

amount for a dust storm event occurred in April 1998
in China. Water Air Soil Pollut., 148, 201-221.

Jee, J.-B., C.-R. Cho, Y.-J. Kim, and S.-S. Park, 2022:
Analysis of meteorological characteristics by fine
dust classification on the Korean peninsula, 2015~
2021. Atmosphere, 32, 119-133, doi: 10.14191/Atmos.
2022.32.2.119.

Jeon, E.-H., K.-J. Ha, and K.-E. Kim, 2004: Evaluation of
similarity relationships using CASES-99 under the
stable condition. J. Korean Met. Soc., 40, 119-134.

Jeong, G-R., B. M. Monge-Sanz, E.-H. Lee, and J. R.
Ziemke, 2016: Simulation of stratospheric ozone in
global forecast model using linear photochemistry
parameterization. Asia-Pac. J. Atmos. Sci., 52, 479-
494, doi: 10.1007/s13143-016-0032-x.

Jeong, J. I, R. K. Park, and D. Youn, 2008: Effects of
Siberian forest fires on air quality in east Asia during

oy

e 187
may 2003 and its climate implication. Atmos. Envi-
ron., 42, 8910-8922, doi: 10.1016/j.atmosenv.2008.
08.037.

Jeong, Y.-C., S.-W. Yeh, S. Lee, and R. J. Park, 2019: A
global/regional integrated model system-chemistry climate
model: 1. Simulation characteristics. Earth and Space
Science, 6, 2016-2030, doi: 10.1029/2019EA000727.

Jhun, J.-G,, 1991: On the characteristics of atmospheric cir-
culations over East Asia associated with the transport
of air pollutants. J. Korean Met. Soc., 27, 180-196.

, and E.-J. Lee, 1995: Analysis of meteorological
elements in the atmospheric boundary layer over
Kyunggi area. J. Korean Met. Soc., 31, 453-476.

, S.-W. Yeh, M.-H. Kwon, and Y.-S. Chung, 1999:
Classification of atmospheric circulation patterns
associated with long-range transport of yellow sands.
J. Korean Met. Soc., 35, 575-586.

Jo, H.-Y., and C.-H. Kim, 2010: Characteristics of East
Asia synoptic meteorological conditions in associa-
tion with haze phenomena. Atmosphere, 20, 161-172.

, and Coauthors, 2022: A case study of heavy PM, s
secondary formation by N,Os nocturnal chemistry in
Seoul, Korea in January 2018: Model performance
and error analysis. Afmos. Res., 266, 105951, doi:
10.1016/j.atmosres.2021.105951.

Jung, C. H,, J. Y. Lee, J. Um, S. S. Lee, and Y. P. Kim,
2018: Chemical composition based aerosol optical
properties according to size distribution and mixture
types during smog and Asian Dust events in Seoul,
Korea. Asia-Pac. J. Atmos. Sci., 54, 19-32, doi: 10.
1007/s13143-017-0053-0.

Jung, Y.-S., S.-U. Park, and I.-H. Yoon, 1996: Characteris-
tic features of local air quality associated with meteo-
rological conditions. J. Korean Met. Soc., 32, 271-
290.

Kadaverugu, R., A. Sharma, C. Matli, and R. Biniwale,
2019: High resolution urban air quality modeling by
coupling CFD and mesoscale models: A review.
Asia-Pac. J. Atmos. Sci., 55, 539-556, doi: 10.1007/
s13143-019-00110-3.

Kang, J.-Y., T. Y. Tanaka, M. Mikami, and S.-C. Yoon,
2013: A numerical study of the effect of frozen soil
on dust emission during an East Asian dust event in
December 2009. Asia-Pac. J. Atmos. Sci., 49, 57-65,
doi: 10.1007/s13143-013-0007-0.

Kang, M., W. Lee, P.-H. Chang, M.-G. Kim, and K.-O.
Boo, 2022: Assessment of performance on the asian
dust generation in spring using hindcast data in asian
dust seasonal forecasting model. Atmosphere, 32,

Atmosphere, Vol. 33, No. 2. (2023)



188 71°3313] 60Xk B 3o} A oAk}

149-162, doi: 10.14191/Atmos.2022.32.2.149.

Karaku, C. B., 2019: The Impact of Land Use/Land Cover
(LULC) Changes on Land Surface Temperature in
Sivas City Center and Its Surroundings and Assess-
ment of Urban Heat Island. Atmos. Sci., 55, 669-684,
doi: 10.1007/s13143-019-00109-w.

Kim, B.-G, and S.-U. Park, 1993: Diagnostic modeling of
wind and temperature profiles in the boundary layer.
J. Korean Met. Soc., 29, 281-305.

, Y.-J. Kim, S.-H. Eun, and M.-H. Choi, 2007: A
weekend effect in diurnal temperature range and its
association with aerosols in Seoul. Atmosphere, 17,
147-157.

Kim, C.-H., and H.-J. Lee, 2013: Numerical simulations of
Asian dust events: A Lagrangian Dust Model and its
applications. Asia-Pac. J. Atmos. Sci., 49, 571-586,
doi: 10.1007/s13143-013-0051-9.

, and J.-G. Jhun, 1992: Numerical simulations of the
three-dimensional land and sea breezes under synop-
tic flows over South Korea. J. Korean Met. Soc., 28,
165-181.

, and S.-U. Park, 1999a: Ozone concentration simu-
lation in the Kyongin region using the semi-empiri-
cal photochemical box model. J. Korean Met. Soc.,
35, 432-440.

, and , 1999b: The development and applica-

tion of semi-empirical photochemical reaction model.
J. Korean Met. Soc., 35, 421-431.

, C.-K. Song, and S.-U. Park, 1999: Simulations of
surface ozone concentration distribution over the
Kyongin region under the different synoptic wind
fields. J. Korean Met. Soc., 35, 441-456.

, and Coauthors, 2011: Long-term simulations of
the sulfur concentrations over the China, Japan and
Korea: A model comparison study. 4sia-Pac. J. Atmos.
Sci., 47, 399-411, doi: 10.1007/s13143-011-0025-8.

Kim, D. S., and B. H. Kwon, 2007: Vertical Structure of
the Coastal Atmospheric Boundary Layer Based on
Terra/MODIS Data. Atmosphere, 17, 281-289.

Kim, D.-H., S.-O. Hong, J.-Y. Byon, H. S. Park, and J.-C.
Ha, 2019a: Development and evaluation of urban
canopy model based on unified model input data using
urban building information data in Seoul. Afmosphere,
29, 412-427, doi: 10.14191/Atmos.2019.29.4.417.

Kim, D.-]J., D.-I. Lee, J.-J. Kim, M.-S. Park, and S.-H. Lee,
2020: Development of a building-scale meteorological
prediction system including a realistic surface heating.
Atmosphere, 11, 67, doi: 10.3390/atmos11010067.

Kim, D.-K., A. Kondo, S. Soda, and J.-H. Oh, 2006: Mod-

Sh=t7)1248ks oy 7] #3349 23 (2023)

elling regional and seasonal representative photo-
chemical ozone concentrations over the Osaka bay
area of Japan. J. Korean Met. Soc., 42, 277-290.

Kim, G-H., Y.-H. Kim, H.-J. Koo, K.-R. Kim, and H.-S.
Jung, 2014: The changes of meteorological environ-
ment by urban development. Atmosphere, 24, 69-76,
doi: 10.14191/Atmos.2014.24.1.069.

Kim, H., H. M. Kim, J. Kim, and C.-H. Cho, 2016: A com-
parison of the atmospheric CO, concentrations Obtained
by an Inverse Modeling System and Passenger Air-
craft Based Measurement. Atmosphere, 26, 387-400,
doi: 10.14191/Atmos.2016.26.3.387.

, J.-W. Hong, Y.-J. Lim, L. Hong, S.-S. Shin, and
Y.-J. Kim, 2019b: Evaluation of JULES land surface
model based on in-situ data of NIMS Flux sites.
Atmosphere, 29, 355-365, doi: 10.14191/Atmos.2019.
29.4.355.

Kim, H.-J., and Y. Noh, 1999: Simulation of convective
boundary layer using a new large eddy simulation
model with the analysis on the effects of subgrid
parameterization. J. Korean Met. Soc., 35, 587-598.

Kim, H.-S., and Y.-S. Chung, 2010: Characteristics of mass
concentrations depending on synoptic features during
airborne dustfall episodes observed at Cheongwon in
Korea in 2005. Asia-Pac. J. Atmos. Sci., 46, 209-216,
doi: 10.1007/s13143-010-0020-5.

Kim, H.-T., Y. Chun, and S.-S. Lee, 2004: Characteristics
of TSP and PM,, Concentrations in Seoul in the
Springtime of 2003. J. Korean Met. Soc., 40, 587-
602.

Kim, J. Y., S.-W.,, Kim, Y. S. Ghim, C. H. Song, and S.-C.
Yoon, 2012: Aerosol properties at Gosan in Korea
during two pollution episodes caused by contrasting
weather conditions. Asia-Pac. J. Atmos. Sci., 48, 25-
33, doi: 10.1007/s13143-012-0003-9.

Kim, J., B.-C. Choi, A. Jefferson, and K.-C. Moon, 2003:
Aerosol light scattering and absorption measured at
Gosan, Korea in spring of 2001. J. Korean Met. Soc.,
39, 239-250.

, J. Kim, H.-K. Cho, J. Herman, S. S. Park, H. K.
Lim, J.-H. Kim, K. Miyagawa, and Y. G. Lee, 2017:
Intercomparison of total column ozone data from the
Pandora spectrophotometer with Dobson, Brewer,
and OMI measurements over Seoul, Korea. Atmos.
Meas. Tech., 10, 3661-3676, doi: 10.5194/amt-10-
3661-2017.

, Y. Chun, M.-H. Cho, J.-C. Choi, J.-C. Nam, and S.
Kim, 2000a: Neutralization of precipitation by alka-
line ions in urban and rural area. J. Korean Met. Soc.,



CRE NSRRI EE R

36, 15-24.

spectral aerosol optical depth in terms of synoptic air
mass types and trajectories. J. Korean Met. Soc., 36,
487-498.

, Y. S. Lee, and 1. C. Shin, 2010: Policy studies for
advancing aerosol research on climate change in
Korea. Atmosphere, 20, 49-61.

Kim, J.-J., and J.-J. Baik, 2005: An investigation of flow
and scalar dispersion in an urban area Using a CFD
model. J. Korean Met. Soc., 41, 733-749.

Kim, K., G Lyu, S. Baek, K. Shin, and G. Lee, 2022:
Retrieval and Accuracy Evaluation of Horizontal Winds
from Doppler Lidars During ICE-POP 2018. Atmo-
sphere., 32, 163-178, doi: 10.14191/Atmos.2022.
32.2.163.

Kim, P.-S., 1982: Concentration and variabilities of ozone
in the planetary boundary layer. J. Korean Met. Soc.,
18, 1-12.

, and C.-S. Rho, 1983: Calculations of time-depen-
dent equivalent mixing heights (EMHs), using
sup(222)Rn in the atmosphere. J. Korean Met. Soc.,
19, 109-117.

Kim, S.-G, S. H. Kim, C.-H. Lim, S.-K. Na, S. S. Park, J.
Kim, and Y. G. Lee, 2021: Analysis of future demand
and utilization of the urban meteorological data for
the smart city. Atmosphere, 31, 241-249, doi: 10.
14191/Atmos.2021.31.2.241.

Kim, S., and Y. Chun, 2013: Physical and chemical fea-
tures of Asian dust aerosol mixed with haze during
14~19 March 2009. Asia-Pac. J. Atmos. Sci., 49, 543-
550, doi: 10.1007/s13143-013-0048-4.

Kim, S.-W., H.-U. Chun, and S.-U. Park, 1998: The reso-
nance condition and energy spectrum of internal
gravity waves in the overlying inversion of the con-
vective boundary layer without mean wind shear. J.
Korean Met. Soc., 34, 205-215.

, S.-U. Park, and B. Lee, 1997: Variations of SO,,
NOy, CO and O; concentrations in association with
synoptic meteorological conditions. J. Korean Met.
Soc., 33, 272-287.

Kim, Y., M.-L. Ou, S.-B. Ryoo, Y. Chun, E.-H. Lee, and S.
Hong, 2013: Soil moisture retrieved from microwave
satellite data and its relationship with the Asian dust
(Hwangsa) frequency in East Asia during the period
from 2003 to 2010. 4sia-Pac. J. Atmos. Sci., 49, 527-
534, doi: 10.1007/s13143-013-0046-6.

Kim, Y.-J., and S.-C. Yoon, 1988: A multi-layer PBL. model
and its response on the heat transfer coefficient. J.

s , and S.-N. Oh, 2000b: Characteristics of

oy

B 189
Korean Met. Soc., 24, 14-26.

Kim, Y.-K., and S.-K. Song, 2004: Synoptic analysis and
transport during Asian dust events observed over
Korea. J. Korean Met. Soc., 40, 273-291.

, Y.-S. Moon, [.-B. Oh, and M.-K. Hwang, 2002:
Temperature and local wind flow influencing surface
ozone enhancement in Seoul and Busan, Korea. J.
Korean Met. Soc., 38, 319-331.

Koo, J.-H., J. Kim, M.-J. Kim, H. K. Cho, K. Aoki, and M.
Yamano, 2007: Analysis of aerosol optical properties
in Seoul using Skyradiometer observation. Atmosphere,
17, 407-420.

Koo, M.-S., and Coauthors, 2022: The Global/Regional
Integrated Model System (GRIMs): an update and
seasonal evaluation. Asia-Pac. J. Atmos. Sci., doi:
10.1007/s13143-022-00297-y.

Ku, B., and R. J. Park, 2013: Comparative inverse analysis
of satellite (MODIS) and ground (PM,,) observa-
tions to estimate dust emissions in East Asia. Asia-
Pac. J. Atmos. Sci., 49, 3-17, doi: 10.1007/s13143-
013-0002-5.

Kwak, K.-H., J.-J. Baik, Y.-H. Ryu, and S.-H. Lee, 2015:
Urban air quality simulation in a high-rise building
area using a CFD model coupled with mesoscale
meteorological and chemistry-transport models. Atmos.
Environ., 100, 167-177, doi: 10.1016/j.atmosenv.2014.
10.059.

Kwon, B.-H., K.-D. Min, and D.-S. Kim, 2001: Develop-
ment of the atmospheric mixed layer observed in
Kyungpook province. J. Korean Met. Soc., 37, 31-38.

Kwon, H.-A., and Coauthors, 2021: Top-down estimates of
anthropogenic VOC emissions in South Korea using
formaldehyde vertical column densities from aircraft
during the KORUS-AQ campaign. Elem. Sci. Anth.,
9, 00109, doi: 10.1525/elementa.2021.00109.

Kwon, H. J., and C. H. Joung, 1981: A numerical experi-
ment of the diurnal variations of wind and tempera-
ture in the planetary boundary layer. J. Korean Met.
Soc., 17, 27-36.

Kwon, T. H., M.-S. Park, C. Yi, and Y. J. Choi, 2014:
Effects of different averaging operators on the urban
turbulent fluxes. Atmosphere, 24, 197-206, doi: 10.
14191/Atmos.2014.24.2.197.

Kwun, J. H., and S. H. You, 2009: Numerical study of sea
winds simulated by the high-resolution Weather
Research and Forecasting (WRF) model. Asia-Pac. J.
Atmos. Sci., 45, 523-554.

Lee, B., and S.-U. Park, 1997: Method for forecasting air
pollution potential using synoptic meteorological. J.

Atmosphere, Vol. 33, No. 2. (2023)



190

71°3313] 60Xk B 3o} A oAk}

Korean Met. Soc., 33, 641-656.

Lee, B.-1., S.-C. Yoon, and Y. Kim, 2008: Analysis of verti-

Lee,

cal profiles and optical characteristics of the Asian
dust using ground-based measurements. Atmosphere,
18, 287-297.

D.I., J-H. Lee, and S.-H. Lee, 2016: Uncertainly
analysis of the eddy-covariance turbulent fluxes mea-
sured over a heterogeneous urban area: A coordinate
tilt impact. Atmosphere, 26, 461-471, doi: 10.14191/
Atmos.2016.26.3.473.

, J.-W. Woo, and S.-H. Lee, 2018: An analytically

based numerical method for computing view factors
in real urban environments. Theor. Appl. Climatol.,
131, 445-453, doi: 10.1007/s00704-016-1966-8.

, and S.-H. Lee, 2020: The Microscale Urban Sur-

Lee,

Lee,

Lee,

face Energy (MUSE) model for real urban application.
Atmosphere, 11, 1347, doi: 10.3390/atmos11121347.
D.-1., K.-E. Kim, K.-D. Min, 1.-H. Yoon, and Y.-S.
Moon, 1997a: On the fluctuations of atmospheric
aerosol particles in winter monsoon near the sea-
shore. J. Korean Met. Soc., 33, 219-227.

D.-K., and Y.-A. Kim, 1997: Springtime weather
types over Northeast Asia and relationship with yel-
low sand events during 1980~1989. J. Korean Met.
Soc., 33, 17-40.

E.-H., E. Munkhtsetseg, S.-B. Kim, J.-C. Ha, S.-S.
Lee, and Y. Chun, 2013a: Numerical simulation and
evaluation of Asian dust events observed in Mongo-
lia in spring 2011. Asia-Pac. J. Atmos. Sci., 49, 111-
120, doi: 10.1007/s13143-013-0012-3.

, J.-C. Ha, S.-S. Lee, and Y. Chun, 2013b: PM,,

data assimilation over south Korea to Asian dust fore-
casting model with the optimal interpolation method.
Asia-Pac. J. Atmos. Sci., 49, 73-85, doi: 10.1007/
s13143-013-0009-y.

, S. Kim, J.-C. Ha, and Y. Chun, 2012a: Perfor-

mance analysis of simulation of Asian dust observed
in 2010 by the all-season dust forecasting model,
UM-ADAM?2. Atmosphere, 22, 245-257, doi: 10.14191/
Atmos.2012.22.2.245.

Lee, H., J. E. Kim, and Y. Chun, 2013c: The comparison of

two severe Hwangsa (Asian dust) cases of spring and
winter in Seoul, Korea. Asia-Pac. J. Atmos. Sci., 49,
49-56, doi: 10.1007/s13143-013-0006-1.

Lee, H.-J., S.-W. Kim, S.-C. Yoon, S. Lee, and J.-H. Kim,

2011: Comparison of light-absorption properties of
aerosols observed in East and South Asia. Afmosphere,
21, 301-309, doi: 10.14191/Atmos.2011.21.3.301.

, and J.-Y. Kang, 2012b: Examin-

> 5

A=t717d5k3] tf7]

339 23 (2023)

ing the non-spherical effect of Asian dust particle on
aerosol optical depth. Atmosphere, 22, 175-186, doi:
10.14191/Atmos.2012.22.2.175.

, H-Y. Jo, J.-M. Kim, J. Bak, M.-S. Park, J.-K.

Kim, Y.-J. Jo, and C.-H. Kim, 2023: Nocturnal bound-
ary layer height uncertainty in particulate matter sim-
ulations during the KORUS-AQ campaign. Remote
Sensing, 15, 300, doi: 10.3390/rs15020300.

s , S.-W. Kim, M.-S. Park, and C.-H. Kim,
2019: Impacts of Atmospheric Vertical Structures on
Transboundary Aerosol Transport from China to South
Korea. Sci. Rep., 9, 13040, doi: 10.1038/s41598-019-
49691-z.

Lee, H.-W., and W.-S. Jung, 2001: Observational evidence

of medium-range transport of air pollutants. J. Korean
Met. Soc., 37, 475-486.

, D.-G. Lee, T.-Y. Lee, Y.-K. Kim, G.-M. Won, and

H.-W. Han, 1998: A numerical simulation for flow
current in coastal urban area. J. Korean Met. Soc., 34,
75-86.

Lee, J., J. Kim, H. C. Lee, and T. Takemura, 2007: Classifi-

cation of aerosol type from MODIS and OMI over
East Asia. J. Korean Met. Soc., 43, 343-357.

Lee, J.-H., L.-S. Chang, and S.-H. Lee, 2015: Simulation of

air quality over South Korea using the WRF-Chem
model: Impacts of chemical initial and lateral bound-
ary conditions. Atmosphere, 25, 639-657, doi: 10.
14191/Atmos.2015.25.4.639.

Lee, J.-J., and C.-H. Kim, 2008: Characteristics of recent

occurrence frequency of Asian dust over the source
regions - Analysis of the dust occurrences since 2002.
Atmosphere, 18, 493-506.

Lee, J.-Y., D.-I. Lee, Y.-H. Han, and G. Ok, 1997b: Verti-

cal distribution of O3 and NO, concentrations in the
atmospheric boundary layer during temperature inver-
sion. J. Korean Met. Soc., 33, 315-326.

Lee, K., and Coauthors, 2020: Development of Korean Air

Quality Prediction System version 1 (KAQPS vl)
with focuses on practical issues. Geosci. Model Dev.,
13, 1055-1073, doi: 10.5194/gmd-13-1055-2020.

Lee, M., 2014: An analysis on the concentration character-

istics of PM, 5 in Seoul, Korea from 2005 to 2012.
Asia-Pac. J. Atmos. Sci., 50, 585-594, doi: 10.1007/
s13143-014-0048-z.

Lee, S., R. J. Park, S.-Y. Hong, M.-S. Koo, J. L. Jeong, S.-W.

Yeh, and S.-W. Son, 2022: A new chemistry-climate
model GRIMs-CCM: Model evaluation of interac-
tive chemistry-meteorology simulations. Asia-Pac. J.
Atmos. Sci., 58, 647-666, doi: 10.1007/s13143-022-



CRE NSRRI EE R

00281-6.

Lee, S.-H., 2011: Further development of the vegetated
urban canopy model including a grass-covered sur-
face parameterization and photosynthesis effects.
Boundary-Layer Meteorol., 140, 315-342, doi: 10.1007/
s10546-011-9603-7.

, 2015: LAS-derived determination of surface-layer
sensible heat flux over a heterogeneous urban area.
Atmosphere, 25, 193-203, doi: 10.14191/Atmos.2015.
25.2.193.

, and H.-D. Kim, 2010: Modification of nocturnal
drainage flow due to urban surface heat flux. Asia-
Pac. J. Atmos. Sci., 46, 453-465, doi: 10.1007/s13143-
010-0026-z.

, and J.-J. Baik, 2011: Evaluation of the vegetated
urban canopy model (VUCM) and its impacts on
urban boundary layer simulation. 4sia-Pac. J. Atmos.
Sci., 47, 151-165, doi: 10.1007/s13143-011-0005-z.

, and S.-U. Park, 2008: A vegetated urban canopy
model for meteorological and environmental model-
ling. Boundary-Layer Meteorol., 126, 73-102.

Lee, T.-Y., 1987: One-dimensional model for the planetary
boundary layer over a vegetated surface. J Korean
Met. Soc., 23, 25-39.

, D.-B. Shin, and Y.-Y. Park, 1989: Mean structure
of surface winds for summertime in South Korea. J.
Korean Met. Soc., 25, 30-42.

Lee, Y.-B., 1973a: Turbulence structure of forest. J. Korean
Met. Soc., 9, 67-72.

, 1973b: Wind climatology of city. J. Korean Met.
Soc., 9, 87-93.

, 1975: Some characteristics of city wind. J. Korean
Met. Soc., 11, 41-45.

Lee, Y.-H., 2009a: The spectral features of heat and momen-
tum transfer within open canopies. Asia-Pac. J. Atmos.
Sci., 45, 423-437.

, 2012: Influence of non-flat terrain and wind direc-
tion shear on canopy turbulence. Asia-Pac. J. Atmos.
Sci., 48, 243-252, doi: 10.1007/s13143-012-0024-4.

, 2021: Climatology of nocturnal low-level wind
maxima at a topographically complex coastal site in
Boseong. Meteorol. Atmos. Phys., 133, 643-653, doi:
10.1007/s00703-020-00774-x.

Lee, Y.-S., and J.-J. Kim, 2011: Effects of an apartment
complex on flow and dispersion in an urban area.
Atmosphere, 21, 95-108, doi: 10.14191/Atmos.2011.
21.1.095.

Lee, Y. S., 2009b: In situ measurements of Asian dust aero-
sols off the California coast: Optical closure. Asia-

oy

= 191
Pac. J. Atmos. Sci., 45, 221-231.

Li, Z., X. Yang, C. Zhao, and T. Fan, 2020: Ratio of PM, s
to PM,y mass concentrations in Beijing and relation-
ships with Pollution from the North China plain.
Asia-Pac. J. Atmos. Sci., 57, 421-434, doi: 10.1007/
s13143-020-00203-4.

Liao, W., L. Wu, S. Zhou, X. Wang, and D. Chen, 2020:
Impact of synoptic weather types on ground-level
ozone concentrations in Guangzhou, China. 4sia-Pac.
J. Atmos. Sci., 57, 169-180, doi: 10.1007/s13143-020-
00186-2.

Lim, H.-J., Y.-H. Lee, C. Cho, K.-R. Kim, and B.-J. Kim,
2016: Estimation of the random error of eddy covari-
ance data from two towers during daytime. Atmo-
sphere, 26, 483-492, doi: 10.14191/Atmos.2016.26.3.
483.

, and , 2019: Characteristics of sea breezes

at coastal area in Boseong. Atmosphere, 29, 41-51,
doi: 10.14191/Atmos.2019.29.1.041.

Lim, G-H., and K.-A Kim, 1996: Transient variation in the
concentration of air pollutants in Kyoung-Gi area and
the associated evolution of synoptic scale motions. J.
Korean Met. Soc., 32, 153-167.

Lim, S. H., M. Lee, G. Lee, and K. S. Kang, 2010: Source
signature of mass, nitrate and sulfate in supermicron
and submicron aerosols at Gosan superstation on Jeju
island. Atmosphere, 20, 221-228.

Lim, Y.-K., J. Kim, H. C. Lee, S.-S. Lee, J.-W. Cha and
S. B. Ryoo, 2019: Aerosol physical characteristics
over the Yellow sea during the KORUS-AQ field
campaign: Observations and air quality model simu-
lations. Asia-Pac. J. Atmos. Sci., 55, 629-640, doi:
10.1007/s13143-018-00100-x.

Liu, L., W. Zhang, Q. Lu, and G. Wang, 2021: Variations in
the sensible heating of Tibetan Plateau and related
effects on atmospheric circulation over South Asia.
Asia-Pac. J. Atmos. Sci., 57, 499-510, doi: 10.1007/
s13143-020-00207-0.

Mahendranth, B., and G. Bharathi, 2012: Interannual vari-
ability and temporal variations of total column ozone
in Visakhapatnam from ground based observations.
Asia-Pac. J. Atmos. Sci., 48, 191-195, doi: 10.1007/
s13143-012-0019-1.

Mao, R., C.-H. Ho, S. Feng, D.-Y. Gong, and Y. Shao,
2013: The influence of vegetation variation on North-
east Asian dust activity. Asia-Pac. J. Atmos. Sci., 49,
87-94, doi: 10.1007/s13143-013-0010-5.

Meng, C., 2017: Mitigating the surface urban heat island:
Mechanism study and sensitivity analysis. Asia-Pac.

Atmosphere, Vol. 33, No. 2. (2023)



192 717383 6017k ok A Akl A

J. Atmos. Sci., 53, 327-338, doi: 10.1007/s13143-017-
0036-1.

Min, K.-D., S.-H. Kim, K.-E. Kim, and B.-H. Kwon, 1999:
Seasonal and local characteristics of atmospheric
mixed layer over Kyungpook province. J. Korean
Met. Soc., 35, 539-548.

Noh, Y., H.-J. Kim, and K.-S. Yang, 1997: Large eddy sim-
ulation of a two-dimensional thermal. J. Korean Met.
Soc., 33, 497-508. doi: 10.1109/HPC.1997.592145.

Oak, Y. J., and Coauthors, 2022: Evaluation of Secondary
Organic Aerosol (SOA) simulations for Seoul, Korea.
J. Adv. Model. Earth Syst, 14, doi: 10.1029/
2021MS002760.

Oh, H.-M., and K.-J. Ha, 2005: Analysis of marine meteo-
rological characteristics at Ieodo ocean research sta-
tion from 2003 to 2004. J. Korean Met. Soc., 41, 671-
680.

s , J. S. Shim, Y.-K. Hyun, and K.-S. Yun,

2007: Seasonal characteristics of turbulent fluxes

observed at leodo ocean research station. Atmosphere,
17, 421-433.

Oh, H.-S., and S.-C. Yoon, 1996: Characteristics of air pol-
lutions and meteorological fields affecting the visibil-
ity impairment in Seoul. J. Korean Met. Soc., 32,
131-138.

Park, D.-H., S.-W. Kim, M.-H. Kim, H. Yeo, S. S. Park, T.
Nishizawa, A. Shimizu, and C.-H. Kim, 2021a: Impacts
of local versus long-range transported aerosols on
PM,, concentrations in Seoul, Korea: An estimate
based on 11-year PM,, and lidar observations. Sci.
Total Environ., 750, 141739, doi: 10.1016/j.scitotenv.
2020.141739.

Park, H.-J., and Coauthors, 2019: Retrieval of NO,column
amounts from ground-based hyperspectral imaging
sensor measurements. Remote Sens., 11, 3005, doi:
10.3390/rs11243005.

Park, 1.-H., and C. B. Lee, 2003: Lateral and vertical dis-
persion parameters for atmospheric pollutants using
observed turbulence data. J. Korean Met. Soc., 39,
265-2717.

Park, J., J. H. Kim, and S. J. Hong, 2012: Detection of yel-
low sand dust over Northeast Asia using background
brightness temperature difference of infrared chan-
nels from MODIS. Atmosphere, 22, 137-147, doi:
10.14191/Atmos.2012.22.2.137.

Park, J.-U., and Coauthors, 2022a: Spatiotemporal inhomo-
geneity of total column NO, in a polluted urban area
inferred from TROPOMI and Pandora intercompari-
sons. GISci. Remote Sens., 59, 354-373, doi: 10.1080/

Sh=t7)1248ks oy 7] #3349 23 (2023)

15481603.2022.2026640.

Park, M., S. S. Yeom, N. Kim, J. W. Cha, and S. B. Ryoo,
2016: Characteristics of aerosol and cloud condensa-
tion nuclei concentrations measured over the Yellow
sea on a meteorological research vessel, GISANG 1.
Atmosphere, 26, 243-256, doi: 10.14191/Atmos.2016.
26.2.243.

Park, M.-S., and M.-H. Choi, 2016: Development of a
Quality Check Algorithm for the WISE Pulsed Dop-
pler Wind Lidar. Atmosphere, 26, 461-471, doi: 10.
14191/atmos.2016.26.3.461.

, S. H. Park, J. H. Chae, M. H. Choi, Y. Song, M.
Kang, and J. W. Roh, 2017: High-resolution urban
observation network for user-specific meteorological
information service in the Seoul Metropolitan area,
South Korea. Atmos. Meas. Tech., 10, 1575-1594,
doi: 10.5194/amt-10-1575-2017.

Park, O.-H., 1983a: Validity of similarity approach on the
instantaneous lateral diffusion of a mesoscale contin-
uous plume from an elevated source. J. Korean Met.
Soc., 19, 95-108.

Park, R. J., and S.-W. Kim, 2014a: Air quality modeling in
East Asia: present issues and future directions. Asia-
Pac. J. Atmos. Sci., 50, 105-120, doi: 10.1007/s13143-
014-0030-9.

, J. 1. Jeong, and D. Youn, 2009: A study of the
effects of Siberian wildfires on ozone concentrations
over East Asia in spring 2003. Atmosphere, 19, 227-
235.

, and Coauthors, 2021b: Multi-model intercompari-
sons of air quality simulations for the KORUS-AQ
campaign. Elem. Sci. Anth., 9, 00139, doi: 10.1525/
elementa.2021.00139.

Park, S. K., and J.-H. Kim, 2011: A study on changes in
local meteorological fields due to a change in land
use in the lake Shihwa region using synthetic land
cover data and high-resolution meososcale model.
Atmosphere, 21, 405-414, doi: 10.14191/Atmos.2011.
21.4.405.

Park, S. S., S.-W. Kim, C.-K. Song, J.-U. Park, and K.-H.
Bae, 2020: Spatio-temporal variability of aerosol
optical depth, total ozone and NO, over East Asia:
Strategy for the validation to the GEMS scientific
products. Remote Sens., 12, 2256, doi: 10.3390/
rs12142256.

Park, S., and Coauthors, 2022b: Determination of mixing
layer height from co-located lidar, ceilometer and
wind Doppler lidar measurements: Intercomparison
and implications for PM, s simulations. A#mos. Pol-



CRE NSRRI EE R

lut. Res., 13, 101310, doi: 10.1016/j.apr.2021.101310.

Park, S.-B., J.-J. Baik, and B.-S. Han, 2015: Large-eddy
simulation of turbulent flow in a densely built-up
urban area. Environ. Fluid Mech., 15, 235-250, doi:
10.1007/s10652-013-9306-3.

Park, S.-J., and J.-J. Kim, 2014b: Effects of building-roof
cooling on scalar Dispersion in urban street canyons.
Atmosphere, 23, 331-341, doi: 10.14191/Atmos.2014.
24.3.331.

Park, S.-U., 1983b: The budget of turbulent kinetic energy
in a slightly stable boundary layer. J Korean Met.
Soc., 19, 72-80.

, 1990: Results of a three dimensional numerical
model of land-sea breezes over South Korea. J.
Korean Met. Soc., 26, 78-103.

, 1992a: Estimation of the wind profile in the
boundary layer using routine meteorological data. J.
Korean Met. Soc., 28, 417-433.

, 1992b: Estimation of wind variances in the bound-
ary layer with results of the three dimensional land-
sea breeze model over South Korea. J. Korean Met.
Soc., 28, 435-451.

, and C.-H. Kim, 1996: SO: concentrations simula-
tion in the Kyongin region. J. Korean Met. Soc., 32,
553-568.

, and E.-H. Lee, 2004: Parameterization of Asian
dust (Hwangsa) particle-size distributions for use in
dust emission models. Atmos. Environ., 38, 2155-
2162.

, and H.-J. In, 2003: Parameterization of dust emis-
sion for the simulation of the yellow sand (Asian
dust) event observed in March 2002 in Korea. J. Geo-
phys. Res., 108, 4618, doi: 10.1029/2003JD003484.

, and L.-H. Yoon, 1988: One-dimensional numerical
modeling of the planetary and soil boundary layers
over two different physical surfaces. J. Korean Met.
Soc., 24, 49-68.

, and , 1991: Estimation of atmospheric

boundary layer parameters using routinely available
meteorological data. J. Korean Met. Soc., 27, 32-54.

, Y.-U. Lee, and J.-H. Bong, 1989: Special observa-
tions for the growth of the mixed layer. J. Korean
Met. Soc., 25, 138-147.

, A. Choe, and M.-S. Park, 2013: A simulation of
Asian dust events observed from 20 to 29 December
2009 in Korea by using ADAM2. 4sia-Pac. J. Atmos.
Sci., 49, 95-109, doi: 10.1007/s13143-013-0011-4.

Prasanna, V., H. W. Choi, J. Jung, Y. G. Lee, and B. J. Kim,
2018: High-resolution wind simulation over Incheon

oy

i 193
international airport with the unified model’s Rose
nesting suite from KMA operational forecasts. Asia-
Pac. J. Atmos. Sci., 54, 187-203, doi: 10.1007/s13143-
018-0003-5.

Ranjan, A. K., A. K. Patra, and A. K. Gorai, 2021: A
review on estimation of particulate matter from satel-
lite-based aerosol optical depth: Data, methods, and
challenges. Asia-Pac. J. Atmos. Sci., 57, 679-699,
doi: 10.1007/s13143-020-00215-0.

Ryu, Y.-H., J.-J. Baik, and S.-H. Lee, 2011: A new single-
layer urban canopy model for use in mesoscale atmo-
spheric models. J. Appl. Meteor. Climatol., 50, 1773-
1794, doi: 10.1175/2011JAMC2665.1.

Suk, M.-K., K.-E. Kim, C. Bernard, B.-H. Heo, and J.-H.
Pak, 2004: Analysis of the characteristics on onshore
and offshore winds and estimation of the height of
convective boundary layer by UHF Radar observa-
tions. J. Korean Met. Soc., 40, 395-408.

Seo, W., H. Lee, and Y.-H. Kim, 2021: Revision of 22-year
records of atmospheric baseline CO, in South Korea:
Application of the WMO X2019 CO, scale and a
new baseline selection method (NIMS Filter). A¢mo-
sphere, 31, 593-606, doi: 10.14191/Atmos.2021.31.5.
593.

Shaeb, K. H. B., K. K. Rao, and P. Althaf, 2020: Seasonal
characteristics of black carbon aerosols over an urban
city in India: Source analysis using concentration
weighted trajectories. Asia-Pac. J. Atmos. Sci., 56,
29-43, doi: 10.1007/s13143-019-00126-9.

Shi, H., S.-S. Lee, H.-W. Chun, H.-J. Song, Y.-C. Noh, and
B.-J. Sohn, 2016: Optical properties of aerosols related
to haze events over Seoul inferred from skyradiome-
ter and satellite-borne measurements. Atmosphere, 26,
289-299, doi: 10.14191/Atmos.2016.26.2.289.

Shim, J.-K., and S.-Y. Hong, 2006: A study on the sensitiv-
ity of the simulations of typhoon Saomai (2000) to
the cumulus parameterization and planetary bound-
ary layer schemes in MMS. J. Korean Met. Soc., 42,
75-85.

Shim, S., Y. J. Yoon, S. S. Yum, J. W. Cha, J. H. Kim, J.
Kim, and B.-Y. Lee, 2008: Nephelometer measure-
ment of aerosol scattering coefficients at Seoul. Afmo-
sphere, 18, 459-474.

Shin, D., J. E. Kim, C.-Y. Chung, and H.-J. Yoo, 2022:
Aerosol physical characteristics over the Yellow sea
using optical particle counter measurement data onboard
Gisang] vessel during the YES-AQ campaign. J. Korean
Soc. Atmos. Environ., 38, 203-219, doi: 10.5572/
KOSAE.2022.38.2.203.

Atmosphere, Vol. 33, No. 2. (2023)



194 71°3313] 60Xk B 3o} A oAk}

Shin, D.-H., and T.-Y. Lee, 1997: Turbulence structure of
the stratocumulus-topped marine boundary layer revealed
by large eddy simulations. J. Korean Met. Soc., 33,
75-91.

Shin, S.-H., and K.-J. Ha, 2003: An experimental study on
non-local planetary boundary-layer parameterization
in a GCM. J. Korean Met. Soc., 39, 79-93.

, and , 2005: Impact of improvement of
variable depth PBL and PBL parameterization on a
GCM. J. Korean Met. Soc., 41, 717-732.

Shin, S.-S., S.-C. Yoon, and J.-C. Nam, 2004: Analysis of
chemical components of aerosols for dust and non-
dust cases during 1993-2002. J. Korean Met. Soc., 40,
345-359.

Shin, Y.-R., E.-H. Sohn, K.-H. Park, G-H. Ryu, S. Lee, S.-Y.
Lee, and N.-Y. Park, 2021: Improved dust detection
over East Asia using geostationary satellite data.
Asia-Pac. J. Atmos. Sci., 57, 787-798, doi: 10.1007/
s13143-021-00230-9.

So, J., S.-W. Yeh, J.-W. Lee, J. L. Joeng, R. J. Park, and B.-K.
Moon, 2018: Simple analysis on the relationship
between sea salt aerosols and precipitation in the
North Pacific ocean using the global chemical trans-
port model simulation. Asia-Pac. J. Atmos. Sci., 54,
179-186, doi: 10.1007/s13143-018-0002-6.

Song, C.-K., C.-H. Ho, R. J. Park, Y.-S. Choi, J. Kim, D.-Y.
Gong, and Y.-B. Lee, 2009: Spatial and seasonal vari-
ations of surface PM,, concentration and MODIS
aerosol optical depth over China. J. Korean Met. Soc.,
45, 33-43.

Song, C.-K., J.-J. Kim, and D.-W. Lee, 2007: The Effects
of Windbreaks on Reduction of Suspended Particles.
Atmosphere, 17, 315-326.

Song, S.-K., and Y.-K. Kim, 2005: A case study of an
Asian dust (Hwangsa) event observed in November
2002 in Korea. J. Korean Met. Soc., 41, 707-715.

Spiridonov, V., and M. Curic, 2009: Numerical simulation
on physical and chemical processes in convective
clouds. Asia-Pac. J. Atmos. Sci., 45, 1-19.

Sugimoto, N., Y. Hara, A. Shimizu, T. Nishizawa, 1. Mat-
sui, and M. Nishikawa, 2013: Analysis of dust events
in 2008 and 2009 using the lidar network, surface
observations and the CFORS model. Asia-Pac. J.
Atmos. Sci., 49, 27-39, doi: 10.1007/s13143-013-0004-3.

Suk, M.-K., K.-E. Kim, C. Bernard, B.-H. Heo, and J.-H.
Pak, 2004: Analysis of the characteristics on onshore
and offshore winds and estimation of the height of
convective boundary layer by UHF Radar observa-
tions. J. Korean Met. Soc., 40, 395-408.

Sh=t7)1248ks oy 7] #3349 23 (2023)

Tariq, S., U.-H. Zla, and M. Ali, 2016: Satellite and
ground-based remote sensing of aerosols during intense
haze event of October 2013 over Lahore, Pakistan.
Asia-Pac. J. Atmos. Sci., 52, 25-33, doi: 10.1007/
s13143-015-0084-3.

Wang, K.-Y., and W.-S. Kau, 2015: Simulation of impact
from stratospheric ozone on global tropospheric ozone
distribution with a chemistry transport model: A case
study during the 1990~1991 period. Asia-Pac. J.
Atmos. Sci., 51, 137-155, doi: 10.1007/s13143-015-
0064-7.

Yang, H.-J., and J.-J. Kim, 2015: Assessment of observa-
tion environment for Surface wind in urban areas
using a CFD model. Atmosphere, 2S5, 449-459, doi:
10.14191/Atmos.2015.25.3.449.

Yin, J.-F., D.-H. Wang, Z.-M. Liang, C.-J. Liu, G-Q. Zhai,
and H. Wang, 2018: Numerical study of the role of
microphysical latent heating and surface heat fluxes
in a severe precipitation event in the warm sector
over Southern China. Asia-Pac. J. Atmos. Sci., 54,
77-90, doi: 10.1007/s13143-017-0061-0.

Yoo, H. Y., and Coauthors, 2021: Characteristics of carbo-
naceous and organic components in PM,s over the
Yellow sea. Atmosphere, 31, 267-282, doi: 10.14191/
Atmos.2021.31.3.267.

Yoon, J. M., J. Kim, J. H. Lee, H. K. Cho, B.-J. Sohn, and
M.-H. Ahn, 2007: Retrieval of aerosol optical depth
over East Asia from a geostationary satellite, MTSAT-
1R. J. Korean Met. Soc., 43, 133-142.

Yoon, S.-C., 1986: Vertical mixing length of turbulence in
a stably stratified fluid. J. Korean Met. Soc., 22, 1-7.

, S-W. Kim, S.-J. Choi, and I.-J. Choi, 2010:
Regional-scale relationships between aerosol and
summer monsoon circulation, and precipitation over
northeast Asia. Asia-Pac. J. Atmos. Sci., 46, 279-286,
doi: 10.1007/s13143-010-1002-3.

Yumimoto, K., H. Murakami, T. Y. Tanaka, T. T. Sekiyama,
A. Ogi, and T. Maki, 2016: Forecasting of Asian dust
storm that occurred on May 10~13, 2011, using an
ensemble-based data assimilation system. Particuol-
ogy, 28, 121-130, doi: 10.1016/j.partic.2015.09.001.

Yun, K.-S., Y.-W. Seo, K.-J. Ha, J.-Y. Lee, and Y. Kajik-
awa, 2014: Interdecadal changes in the Asian winter
monsoon variability and its relationship with ENSO
and AO. Asia-Pac. J. Atmos. Sci., 50, 531-540, doi:
10.1007/s13143-014-0042-5.

Zang, Z., 7. Hao, X. Pan, Z. Li, D. Chen, L. Zhang, and Q.
Li, 2015: Background error statistics for aerosol vari-
ables from WRF/Chem predictions in Southern Cali-



CRE NSRRI EE R

fornia. Asia-Pac. J. Atmos. Sci., 51, 123-135, doi:
10.1007/s13143-015-0063-8.

Zhang, G, Y. Lun, and S. Zhu, 2020a: Estimation of the
spatio-temporal characteristics of anthropogenic heat
emission in the Qinhuai district of Nanjing using the
inventory survey method. Asia-Pac. J. Atmos. Sci.,

oy

&= 195

56, 367-380, doi: 10.1007/s13143-019-00142-9.

Zhang, K., C. Zhao, H. Fan, Y. Yang, and Y. Sun, 2020b:
Toward understanding the differences of PM2.5 char-
acteristics among five China urban cities. Asia-Pac. J.
Atmos. Sci., 56, 493-502, doi: 10.1007/s13143-019-
00125-w.

Atmosphere, Vol. 33, No. 2. (2023)



	기상학회 60년간 환경분야 연구 역사와 전망
	Abstract
	1. 서론
	2. 자료 및 연구방법
	3. 결과
	4. 결론
	REFERENCES


