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Abstract
to 2016, and to estimate the trends of PM;q and PM, 5 concentration using the air pollution monitoring network data in

The objective of this study was to estimate the emission of eight air pollutants including PM;, and PM, 5 from 2012

Gyeongsangbuk-do. In this study, the emission statistics provided by CAPSS were used to estimate the emissions and to analyze
the emission contributions of each emission source and each air pollutant. The major emission sources of PM;y and PM, 5 in the
Gyeongsangbuk-do were showed manufacturing combustion source (62% and 65%). The annual average PM;, and PM, 5
concentration trend showed decrease gradually. The monthly average PM,, and PM, 5 concentration trend showed a general
seasonal concentration trend. The particulate matter emissions were estimated using the spatial analysis, and Pohang-si showed
the highest emissions in TSP, PM,o, and PM, . It is suggested that these results could be play an important role as important
basic data to manage ambient air quality and establish effective emission reduction strategies in Gyeongsangbuk-do.
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Fig. 1. Locations of the air pollution monitoring stations in
the Gyeongsangbuk-do area.
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Table 1. Summary for the air pollution monitoring stations in the Gyeongsangbuk-do area.
Station . Installation Coordinate
code Station year
Longitude Latitude
437112 Jangheung-dong 1989 129.3748 35.9802
437113 Jangnyang-dong 1999 129.3803 36.0707
437114 Daedo-dong 1997 129.3658 36.0188
Pohan 437115 Daesong-myeon 2005 129.3600 35.9684
9 437116 3 Gongdan 2010 129.3768 35.9631
437117 Songdo-dong 2019 129.3756 36.0301
437118 Ocheon-eup 2019 129.4087 35.9668
437119 Cheongnim-dong 2019 129.4054 35.9974
437151 Gongdan-dong 1988 128.3858 36.1019
Gumi 437152 Wonpyeong-dong 1991 128.3258 36.1308
437153 Hyeonggok-dong 1997 128.3386 36.1108
437154 4 Gongdan 2010 128.4394 36.1372
437122 Sunggeon-dong 1996 129.2076 35.8507
. 437123 Bodeok-dong 2019 129.2870 35.8351
Gyeongju
437124 Angang-eup 2019 129.2270 35.9907
437125 Oedong-eup 2019 129.3236 35.7157
437131 Mundang-dong 1993 128.0884 36.1446
Gimcheon 437132 Daegwang-dong 2019 128.1372 36.1441
437133 Yulgok-dong 2020 128.1839 36.1215
Andong 437141 Myeongnyun-dong 1995 128.7280 36.5683
Yeongju 437161 Gaheung-dong 2000 128.6132 36.8212
Gyeongsan 437171 Jungbang-dong 2012 128.7433 35.8250
Sangju 437181 Sangju-si 2017 128.1578 36.4289
Chilgok 437191 Chilgok-gun 2017 128.4185 35.9907
Yeongcheon 437402 Yeongcheon-si 2018 128.9378 35.9729
Uljin 437421 Uljin-gun 2018 129.4029 36.9972
Bonghwa 437431 Seokpo-myeon 2019 129.0653 37.0486
Ulleung 437542 Ulleung-eup 2019 130.9056 37.4841
Goryeong 437551 Daegaya-eup 2019 128.2817 35.7262
Yeongdeok 437201 Yeongdeok-eup 2019 129.3638 36.4201
Uiseong 437412 Uiseong-eup 2019 128.6970 36.3527
Gunwi 437561 Gunwi-gun 2019 128.5746 36.2379
Seongju 437221 Seongju-gun 2019 128.2901 35.9175
Yecheon 437581 Yecheon-eup 2020 128.4732 36.5768
Cheongdo 437591 Hwayang-eup 2020 128.7063 35.6498
Cheongsong 735601 Cheongsong-gun 2020 129.0564 36.4293
Yeongyang 437571 Yeongyang-gun 2020 129.1124 36.6667
Mungyeong 437211 Mungyeong-si 2020 128.1862 36.5868
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Fig. 8. Monthly average concentration of PM;, and PM, 5 in
major cities of Gyeongsangbuk-do.

(Hwang and Kim, 2019). =3+ PM, 9] 3¢+ At
=7t woHAlE Ao= YEh ofof Higt et
apdo] AAlstot. ey AAAEES] HA] PM,; B
T5EE 201599] 28 pg/m?, 20161391 23 pg/m?,
201732 23 pg/m®, 12] 3 20180l 24 pg/m?,
2019\ °ll= 20 pg/m*E LHEFU ©] 2018\ 34 733}
 PM, s A8+ 7] (25 pg/m3°ﬂ/\1 15 pg/m39_i 7
)& BT 2 oh= 2o R A QI

BAAEE FQ A9 2018 ¥ PM,, Z PM, 5
B FEE 11 89, 121 AEE PM,, R PM,;5
PisLe B zoﬂ e ATt PM, 9] A%, 87 F

8 A BF of FARE B UEiSl=T =
A&H F& 15 E Yele 2oz i/‘?ﬂ?&
(53] 490l 60.7 pg/m®, 1€l 59.2 pg/m*2
7V =2 F=E UE), 4542 (89l 22.2 pg/m?
= 7P @2 sE)ole B2 e AeH=e

Sr=o7 I stE|x| M 37 E M3 S



155-9€6 °dd ‘L ZOZ SUNf ‘€ "ON “ZE "JOA “UOJIAUT 'SOWIY O UBIION [

Table 2. Seasonal average concentration (u/m) of PM;, and PM, 5 in major cities of Kyeongsangbuk-do in 2018.

Gumi Gimcheon Gyeongju Gyeongsan
PMio PMio PM, 5 PMyq PM, 5 PMq PM, 5 PMq PM, PMio PM, 5 PMo PM, 5 PMo PM, 5
Spring 53 57 28 66 25 47 47 28 52 30 51 26 46 20
Summer 33 33 20 35 14 30 27 17 31 15 29 20 22 14
Fall 35 49 21 52 27 35 34 23 51 29 40 22 33 24
Winter 45 56 33 59 32 42 31 26 61 36 50 33 41 27
Table 3. The number of days exceeding air quality standard of PM, s and PM; during 2017~2019.
Feb. Mar. Apr. May June July Aug. Nov. Dec. Sum
2017 5 12 1 1 1 1 0 9 8 48
2018 10 10 7 4 5 3 0 17 5 77
2019 9 7 0 0 0 0 0 0 6 32
PM; s
SUM 24 29 8 5 6 4 0 26 19 157
% 153 18.5 5.1 3.2 3.8 25 0.0 16.6 12.1
2017 0 0 0 2 0 0 0 0 4
2018 0 0 1 0 0 0 0 0 0 6
2019 1 4 0 0 0 0 0 1 0 8
PM;o
SUM 1 4 1 2 0 0 0 1 18
% 5.6 222 5.6 1.1 0.0 0.0 0.0 5.6 5.6
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Fig. 9. Results of cluster analysis using PM;, (a) and PM, 5 (b) air pollution monitoring network data in Gyeongsangbuk-do.
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