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Spatial Distribution of Atmospheric Ammonia using Passive
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Abstract Atmospheric ammonia (NHs) is a key important pollutant contributing to air quality and ecosystem. However,
distributions and characteristics of atmospheric NH; are still poorly understood. In this study, using passive samplers, we
measured atmospheric NH; concentrations from ten different monitoring sites at an urban area (three sites in Jeonju), a
livestock area (three sites in Jeongeup), an agricultural area (three sites in Gimje), and a remote area (one site in Saemangeum)
in Jeollabuk-do from June to December 2020. During the entire periods, a livestock area #3 showed the highest NH;
concentration of ~161.1 ppb while a remote area #1 presented the lowest NH; concentration of ~4.9 ppb. During the
summertime, there was a significant increase in atmospheric NH; levels at most sites. However, high NH; level was observed
in winter at the point emission source of a large-scale pig farm due to the production of livestock manure and chemical
fertilizer. During the whole periods, the average atmospheric NH; concentrations ranged in the livestock area (72.7 +73.6
ppb) > agricultural area (34.9+26.4 ppb) > urban area (13.0+ 6.2 ppb) >remote area in Saemangeum (4.9 + 1.8 ppb). These
results would be useful to establish an effective policy for ammonia reduction.
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Fig. 1. Location of ten different sampling sites marked by stars for atmospheric ammonia in Jeollabuk-do.
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Table 1. Summary of environments of ten different sampling sites, and seasonal atmospheric NH; concentrations.

NH;3 concentration (ppb)

Type

Site

Location

Winter

Autumn

Summer

47.0+£23.7(2)
25.0+£9.0(2)

261.8+16.2(2)

32.9+23.7(9)
13.0+5.2(9)
172.6+60.4(9)

39.1£20.3(9)
25.6+17.1(9)

Livestock, Rice fields

Livestock area #1

Livestock, Rice fields

Livestock area #2
Livestock area #3

Jeongeup

127.4+29.6(9)

Boundary of a large-scaled pig farm

36.5+6.5(2)

23.0£15.0(9)
20.7£12.2(9)
26.6+17.9(9)

52.3+35.2(9)
42.6+34.7(9)
43.8+26.2(9)

Rice fields
Rice fields
Rice fields

Agricultural area #1

35.1+6.6(2)
383+7.6(2)

Agricultural area #2

Gimje

Agricultural area #3

13.3+£1.8(2)

9.3+£24(9)

16.9+7.8(9)

Rooftop of Jeonbuk National University,
Roadside, Residential

Industry

Urban area #1

16.9+3.8(2)
11.3£25(2)

10.3+£5.9(9)

10.2+2.5(9)

15.7+7.7(9)
15.0+5.0(9)

Urban area #2
Urban area #3

Jeonju

Large apartment complex

0.0(2)

13+

+1.6(11)

55

+1.6(11)

4.7

Seawall, West Sea

Remote area #1

Saemangeum

Summer: June~August, autumn: September~November, and winter: December in 2020. The number of NH; samples is in the bracket.
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Fig. 2. Atmospheric NH; concentrations measured with passive samplers at 10 different locations from June to December
2020 in Jeollabuk-do.
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Fig. 3. Seasonal variations of atmospheric NH; at ten different sites in Jeollabuk-do: (a) summer (b) autumn, and (c) winter.
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Table 2. Summary of NH; concentrations in this study and previous studies.

Concentration

Location Type Period (ppb) Methodology Reference
Jeonju, Korea Suburban 13.0+6.2
Jeongeup, Korea Rural 72.7+73.6 . )
Gimje, Korea Rural 2020.6~2020.12 34.9+ 264 Passive sampler This study
Saemangeum, Korea Remote 49+1.8
. Cavity Ring Down
Jeonju, Korea Suburban 2019.5~2020.1 10.5%5.1 Park etal., 2020
Spectroscopy
Cavity Ring Down
Mokpo, Korea Suburban 2019.12.2~2019.12.15 9.5+35 Song et al., 2020
Spectroscopy
Jeju Island, Korea Background 2002~2018 ~5.0 3 stage filter pack Sung etal., 2020
Urban 2013.7~2014.9 6.2+4.6 Differential Optical
i ~ Absorption Spectrosco
Shanghai, China Industrial 2014.1~6 17619 ! p on- p Py Wang et al,, 2015
Rural 20137~12,20143~6  12.4+9  Monitoring instrument
for Aerosols and Gases
Navarre, Spain Rural 2013.7~2015.7 69.6+3.7 Passive sampler Lépez-Aizpun et al,, 2018
Shunyi, China Rural 2009.4~2011.9 277.5 Passive sampler Xuetal, 2014
Urban 248+14.8 ity Ri
Beijing, China 2017.9~2018.8 Cavity Ring Down Pu etal., 2020
Background 11.6+103  Spectroscopy
A, A AR suf o], ARtg ERAE 148 ppbE Bl ol daL, A Btk ©F 34.9 ppb R
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Aol wet 5 W} nl Aolsldrt oY FE S T A YHAGHE e Bk £Fo]x]
57k BAAA Bk el Hedde 9 W FUEAR H40he 38 A9l Euutg ol
o Wt oF161.1ppb= W-¢ =2 $FO NH7t B FEET 53X © &2 s=5 Hid
TAE| Uk BAAAZEE oF 1~2km ol 4 APAFNA EFO sRAFS Hlmol| T
ok #1014 NHE oF 371 ppb, F410HE #2 & NH, F40] So 9 vlAE Aow Bis)
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