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Abstract: This study examines air pollutant emissions from agricultural activities in paddy
fields and cropland areas in Buan and Gochang, South Korea. From June 2022 to May
2024, air quality monitoring stations collected data on particulate matter (PM-10, PM-2.5)
and gaseous pollutants (NO,, SO, Os). The findings indicate that particulate matter
levels were notably higher in spring and fall, due to farming activities like herbicide
application and crop harvesting. In contrast, gaseous pollutant levels remained within
national air quality standards, although SO, displayed unique seasonal patterns, partic-
ularly in the paddy field areas, where concentrations were higher in the mornings
and afternoons. A comparison between urban and agricultural areas showed similar
patterns for particulate matter, influenced by external factors like dust storms, but
agricultural areas exhibited higher concentrations during farming seasons. The study
emphasizes the importance of establishing dedicated air quality monitoring systems
in agricultural regions, as the emission characteristics differ significantly from urban
areas. Future research is needed to investigate the chemical composition of finding
particulate matter in these regions to develop more effective pollution control strategies
and improve overall air quality management in agricultural areas.

Keywords: Agricultural air pollution, Air quality monitoring, Gaseous pollutants, Partic-
ulate matter (PM-10, PM-2.5), Seasonal variation
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289.37 pug/m’, PM-2.5% 125.03 pg/m’E & o} B2 55 Hol:= AFS Yelh PM-10 5% T4 o A B=E Qo
£3] 49 ZAfol] ot o 2915 ol ®7] wiZol, & AEel v S7loh= AT HA LM, 2023~2024 HEE
9N A Vet A FAT 5 ATt
Table 1. Annual average of Buan meteorological data
Buan (Paddy) 2022-2023 (Year) 2023-2024 (Year)
Average 13.97 14.7
Temperature (°C) Range 9.3~31.46 -1.1~31.15
N 362 344
Average 78.60 60.35
Humidity (%) Range 49.39~99.77 35.9~99.8
N 362 344
Average 2.80 2.60
Wind speed (m/s) Range 0.0~16.2 1.2~12.8
N 362 344
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Fig. 1. Annual changes in air pollutant in Paddy site (Buan).

724 B4 9] H9 N0, HHZEE 2022~2023H = TS HF2 4.39 ppb, 2023~2024F = TS HA2 3.54 ppb=E,
NO, 7t 71874 7|2 30 ppbHth o> Fe AFES Ho|1 QIth NO9J 2022~20239 % FHFZHS 1.23 ppb, 2023~2024E %
B2 1.69 ppb= NO, FFH} ]S YT NO2F NO 52w 20249 1499 &2 =5 E=H NOY o
BEE 17.95 ppb, NOE 11.65 ppbE UEFGTH d¥ % T IO NOx Z3FS AmEH, 20239 197} 2024W % 199]
NO&} NO7F =4 UL, o539 BF A s HES 1T & AUt 0,9 H-f, 2023~2024W % B+ 5
33.96 ppb, 2023~2024A %= Ht FE= 36.54 ppbE AAF} B =7t UERHTH 0,9 B9 A B 1HTE AWEH
o} -l #A UEtHAIRE AEHol®e IA AAshes AS HolA Eth ol AZEY A olFoluh, ol wt NOxe]
Z712 0:20] 715l BE5S 90T 4= A3Ac}6,8]. SO0 Hat = 2022~2023W % 2.61 ppb, 2023 ~2024¥ == 5.39
ppbE HAH o2 A Yt A 1T & UUTH EFF AAZE I B IO SO= AA YR WA Uehd s
B TH(Table 1, Fig. 1).
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Fig. 2. Annual changes in air pollutants in field Site (Gochang).
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Table 2. Annual average of Gochang meteorological data

Gochang (Field) 2022-2023 (Year) 2023-2024 (Year)
Aver. 14.38 13.72
Temperature (°C) Range -7.9~29.55 -11~29.8
N 334 360
Aver. 76.55 72.22
Humidity (%) Range 0~97.5 0.1~
N 334 360
Aver. 1.59 1.52
Wind speed (m/s) Range 0.4~4.6 0.4~5.5
N 334 360

UERGTE NOx9 F|isEE 20249 1¥€0f A5 T, NOE= 11.65 pbb, NO,= 17.95 ppbE UEFGTE NO,9 €8 s = Hs}
I s o4 AASHAH7E AZE ASche Ea=s 0T 4= AR 0,9 BF, 2023~2024A %= Bt 5+ 3238
ppbE WENEI, 2023~2024U = Hdt L+ 33.63 ppbZE ZAT} v|SE 527 YEIHTE O 9 ot Aol Fo]7}

SH0]| F7FshL, A=Eo] 2% A4S 2WXt Ho}Fo]7t A2 vt 5 SRIT 4= AU S0,9] B9 2022~2023
UE Ha 555 1.33 ppb, 2023~2024W % Ht 55 = 1.67 ppb= A UERE A Q0T 4 U, g H3) olE
Ao EYS o, ©5o] A9 At U AR 229 t7187E 712 1924417 71E PM-10 100 pg/m PM-2.5 35
ug/m*olth. 1= 29 9] AL ZA7I7F Bt 1924417 $AF7E 23814 PM-109] 123], PM-2.5% 693]= UEtyth & 219
9] PM-10 23154 123], PM-2.59] 3% 2732 YEgtth PM-10EtE PM-2.59] 3H47|& 231 347 § &2 A &g
& AR, T ARt = AdolA 2747} ol WSt 7hag B9) 718747152 24417 71 NO; 60 ppb,
SO, 50 ppb, Os= 8AIZt 7]E 60 ppbolth. 7kA4 &89 Bf = & A & iﬁrﬁ}% A7t 3 ol okl =,
W o] tAA) EAE SA7IES HA G2 ATZolA HiEEHe 5T 90T & AUSNTHTable 2, Fig. 2).

Olv

=, g X 7| HEH HZt Ho}

Fig. 32 117, FoF X9 &} 9l 7pA4 49 A7t 5=9] HatghS UEH T Fig 3014 22 202249 697H 2023
59, 232 202349 6YHE 202449 599 FAZE UEM T PM-10 =(39h X FL 3821 pg/m’of|A 32.85 ug/m’= ZAsH=
A AT, T NGO AL 34.59 pg/m’ol|A 2645 pg/m’E Z7ISIATE PM-2.5 = A9 21.76 pg/m’of|A] 18.15 pg/m’

2 AstHI, & A FL 16.56 pg/m’oA 15.67 pg/m’Z H|$3t =S BA AR S0 A7 35 7]F2 PM-102 50
ug/m’, PM-2.5% 15 ug/m’0|th. PM-109] L 1=, v XY 2% A7t 427} A7 337182 9A Lottt sHR|9E PM-2.59]
3% Azt HatA7E 29 Rt = W A Y B 2HF7|ES 2ASHH NO= = AHof|A] Ad HiH] 1.23 ppbofl A 1.61 ppb=
okt Z7kstiom, ¥ X192 1.38 ppboll Al 1.57 ppb2 FZF F71eE B HIYTH NOE = A FL 2 tjH] 4.39 ppbof| A]
3.54 ppb= A5 0™ T 292 4.07 ppbof Al 3.60 ppb= FIIZIAZ FASHHH. SO= = A9 A tiH] 2.61 ppbofl A
3.20 ppb= S7FSFALL, & A HEY| AH-§- 1.34 ppbol A 1.67 ppbz 2FZF S7HSHATE Os = A9 2Hd diH] 33.96 ppbof A
36.47 ppbZ F7ISIF AL, & A G 32.59 ppbollA] 33.52ppbE F710IHE}. 7HAAT B4 N0, A7 E737]F2 30 ppb, SO,9]
G712 20 ppbE = & A BF A7 AAE A FUL AAH g BA UL FFS DA 5 AU ZH|AHA]
O] A = & A BE A7t 7|27 ES 2M5ke A% itk VSIS 295 }% Aol His
O] ZU|AIHA] & AT A ARlof diste] A7 BR T Ao ' AmETh ZuAHA] B4 F82 5510 —‘L%‘Xl"ﬂﬂlfﬂ
ZUAHA Y] sk o] digh ¥l #r8o] R stth(Fig. 3).
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Fig. 3. Comparison of Annual air pollutants between Buan (B‘) and Gochang (G’).
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2 8~ 1247
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ojA| AL

Table 3. Comparison of average air pollutants between agricultural and urban area

OS2 UERT o529

“gHlolE 2] 2 A] Hatgto 2 WER ATt
= &, ZAAGE AZER UrolA ARt

A7 aL71%kell 23]

QJtH20]. o]& QI3 EHo] QA}A} B9
O]q'. ﬂ‘ﬂ _Q_QJEE ?_]_'C:fH, E/QZ]CE]_T’} lc-):-%x]g:!g] ?Jx}_/q_ El]é-’] X]-O]7]—
AF = AYo] =AAY

Spring PM-10 (pg/m?) PM-2.5 (ug/m’) NO; (ppb) SO, (ppb) Os (ppb)
Paddy site(Buan) 48.35+4.16 22.53+1.48 4.56+0.74 3.52+1.18 4397+11.23
Average+S.D. Urban site (Jenju) 48.57+3.36 20.21+1.33 9.62+2.23 2.21+0.13 42.86+10.5
Field site (Gochang) 43.70+4.9 17.42+0.96 4.22+0.69 1.83+0.61 40.81+10.23
Summer PM-10 (ug/m?) PM-2.5 (ug/m°) NO; (ppb) SO, (ppb) 0; (ppb)
Paddy site(Buan) 21.38+1.21 20.10+1.69 3.61+0.65 2.31+0.84 35.99+8.67
Average+S.D. Urban site (Jenju) 16.24+0.92 11.85+0.36 6.75+0.09 2.24+0.09 37.11£9.41
Field site (Gochang) 17.11£0.79 8.31+0.56 2.0+0.57 0.62+0.28 32.90+8.90
Fall PM-10 (ug/m?) PM-2.5 (ug/m°) NO; (ppb) SO, (ppb) 0; (ppb)
Paddy site(Buan) 33.71+1.21 20.10+1.69 3.61+0.65 2.31+0.84 31.22+13.68
Average+S.D. Urban site (Jenju) 27.49+2.83 18.08+1.51 11.2743.07 2.25+0.15 29.51+£11.05
Field site (Gochang) 27.41+3.28 13.77+1.98 4.07+0.99 1.45+0.46 29.52+12.11
Winter PM-10 (ug/m?) PM-2.5 (ug/m°) NO; (ppb) SO, (ppb) 0; (ppb)
Paddy site(Buan) 38.5+0.83 24.14+0.74 5.74+0.52 2.60+1.12 29.53+6.56
Average+S.D. Urban site (Jenju) 42.63+2.21 24.89+1.67 16.80+3.50 2.52+0.12 24.62+7.23
Field site (Gochang) 34.24+1.78 19.19+5.73 5.10+0.83 1.90+0.63 29.52+6.29
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Fig. 4. Comparison of Concentration changes in particulate matter between Urban areas and agricultural areas.
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