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Spatio-temporal Characteristics of the Frequency of Weather Types
and Analysis of the Related Air Quality in Korean Urban Areas
over a Recent Decade (2007-2016)
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Abstract

Temporal and spatial characteristics of the frequency of several weather types and the change in air pollutant concentrations
according to these weather types were analyzed over a decade (2007-2016) in seven major cities and a remote area in Korea. This
analysis was performed using hourly (or daily) observed data of weather types (e.g., mist, haze, fog, precipitation, dust, and thunder
and lighting) and air pollutant criteria (PM;o, PM, 5, O3, NO,, CO, and SO,). Overall, the most frequent weather type across all areas
during the study period was found to be mist (39%), followed by precipitation (35%), haze (17%), and the other types (<4%). In terms
of regional frequency distributions, the highest frequency of haze (26%) was in Seoul (especially during winter and May-June),
possibly due to the high population and air pollutant emission sources, while that of precipitation (47%) was in Jeju (summer and
winter), due to its geographic location with the sea on four sides and a very high mountain. PM; concentrations for dust and haze were
significantly higher in three cities (up to 250 pg/m’ for dust in Incheon), whereas those for the other four types were relatively lower.
The concentrations of PM, s and its major precursor gases (NO, and SO») were higher (up to 69 pg/m’, 48 ppb, and 16 ppb,
respectively, for haze in Incheon) for haze and/or dust than for the other weather types. On the other hand, there were no distinct
differences in the concentrations of Os and CO for the weather types. The overall results of this study confirm that the frequency of
weather types and the related air quality depend on the geographic and environmental characteristics of the target areas.
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A 50] JAtH(Lee and Kim, 1997; Shin et al.,
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Thilo] AE|AL Sl 7SRl weh ol Y &, &
&, Bk, SN 5o FEe TSkl 2 R Al 7
S BT HEE oS W AR sY Al B
& 7|0l Qlek
U751 7] B2k BAE EAIRE Adisdtol
w2 H(Shin et al., 2007; Hwang et al., 2009), t7] <
Tt 7S AR Rl ARl B B,
H]) 9] Rlt=i= Sopx|aL, Wi, Q7l, A 52 ti7 1A
oF P A7|FF 9 Nl ol o= YAk
UuEA 0 7 tf7] @ o] Faz= A L FEZS] ul
=, 1 A0 A2 XA B, 715l ot % A
719HHA] 5 710 eRs ol Mo, o] FoflA
L= HiEEE AlQfslals TV RIAe] ofFt FakE
71 who] k=r}ar kA QIth(Park et al., 1991; Shin
et al., 1992; Lee et al., 1993; Lee et al., 1997; Jung et
al., 1998; Cheng, 2002; Ding et al., 2004; Brulfert et
al., 2007). 3HH, F 719hlA] fg wE 7| eH
T W5k EAoA, F2 7Y B ol el
IAJBIAL QP 7|2 Y wf TR <] 7] e &
=7} Z71eE Ao & YeRitiLee and Han, 1992). ©]
fARE AR, HAABIBNO,)S 72 of5 117
10| QIAI3Io] Aigto] %3 7t Mol zizeln]
Higto] ofeh uff 71 7t A LERdTHKim et al.,
1997). ol2fgt U713 w5 & w40l ot 71dehA]
A= 712 HE=E 0] AAY ol WeIsto] FeE
IS dEsial ofsfehetE thFolA fithJo and
Kim, 2011). 2E5-& g5717H2000~20073) =<2tko] &
FARIY(69Y) T TV, 471%) B4 F5te]
AAY 53 AFARIZE AR oF 1345, FA
AFARZE A1) oF 2/37 =i BiRick gHH, 92
wetel] Fake vlRE G713 Sl FARE A=
TR FofeE dRkE T E o] qlof thr T B AP ofst
= =8 257] 9 RSk op|she T Qo] Aol
T XA 4= 9Jci(Chen et al., 2004; Onishi et al.,
2012).
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Fig. 1. Geographical locations of 8 Automated Synoptic
Observing System (ASOS) in the study area (Seoul,
Incheon, Daejeon, Daegu, Gwangju, Busan, Ulsan,
and Jeju) for weather types (open circle, ). The
air quality monitoring sites (triangle, A) are located
less than 2 km away from the ASOS sites,
respectively.
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Fig. 2. Frequency (%) of 6 weather types in several major cities (Seoul, Incheon, Daejeon, Daegu, Gwangju, Busan, and
Ulsan) and a remote area (Jeju) in Korea during the study period (2007-2016). The number in parenthesis

represents the total occurrence day of weather types.
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Fig. 3. Yearly variations of the occurrence day of 6 weather types in several major cities (Seoul, Incheon, Daejeon, Daegu,
Gwangju, Busan, and Ulsan) and a remote area (Jeju) in Korea during the study period (2007-2016).
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