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Abstract In this study, based on the results of real-time monitoring of 2*2Rn at the Gosan site in Jeju Island, Korea from
2016 to 2020, its background concentration and time series fluctuation characteristics were investigated. In addition, by
comparing the variations of ambient radon and fine particle concentrations according to the inflow path of airflow, the
possibility of using radon tracer to understand the long-range transport of air pollutants was estimated. The daily-mean
concentration of atmospheric radon was 2,507 mBq m~3. On monthly variations, the mean concentration of radon in Nov-
ember was 3,229 mBq m™3, the highest as almost twice as that in July (1,650 mBq m™). The cyclic seasonality showed to be the
maximum in winter and the minimum at summer with 1.5 times difference, that was consistent with the reduction in conti-
nental fetch going to summer. On the diurnal variations, the radon concentration has increased during the nighttime with the
maximum (2,871 mBg m~3) around 6 a.m., and then gradually decreased throughout the daytime with the minimum (2,051
mBqg m™3) around 3 p.m. During the winter season, radon’s daily variations showed relatively small fluctuations due to little
change in atmospheric mixing depth. By contrast, a large amplitude was observed in summer due to a relatively large
variability in mixing depth. On the cluster back-trajectories of air masses, the radon concentrations from China continent
were as about twice as high mostly than those from the North Pacific Ocean. Interestingly, the high PM,, concentration was
found as the high radon concentrations.
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ZHE (PRn)& HEAQ] HATAM g oz 0y & AA F("Pb) o= HYsterh 38 U=
WA B4 Fe oA, B9 Aol 5 Aol . & P°The] B3 oA A8 2°Rn (thoron) T}
2] B3} (Choi et al.,, 2009; Vinson et al., 2008). 2 U2 B A F2i%H *°Rn (actinon)©] ATt 12
274 71AlekA sFetA o= whgAdo] WAl difo] o U o5 T FEAl] W= A 55%, 422 1)
ol 7] Foll WAl SAtsl= E40] Stk (Moon etal, ¢ ZobA 7] & 2= tiFE **RoO.2 EX)5HH
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2015) o} Al A 714717 (WMO) A FH 71 ZHA]
(GAW) Z2 oA = o]2|§h 2t} 3 AHE
(%Kr), & (*'°Pb), BE & (Be)S 58 YAMI BH
(WMO/GAW, 2004; WMO/GAW, 2001)2 A& 5}o]
2|52 0 2 Pt = skl

ZtdAlel de Exote o= AN 2R T
27} = Q35}ct(Almeida et al., 2004). 2F=2] RAZ
?l SehEe 78 AZAEE Awol7] mhze] 2
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7] SolME vEk s 2 EASE E 37| ot £A
AA A JHANA FEIFH A A QA =]
o] flof/d-S Vet A F o2 1A k& WA
9] oF 85%7F AFATARS0] AL, ©] T 50% ©]do] 2=
o 71916}= Ao & Rt QIth(Kim ef al., 2019;
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= A Il gelH
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=2 9l T4 Tl R =2 o AIEEE A4
st 913, ul= ¥EHste 9 (National Academy
of Sciences, NAS)-= 2H=9] ggFe =2 A7t 15,000~
25,000 0] Hloko 2 APl 9kl B 1 (US EPA,
2003; NRC, 2000)5}3! 1t}

FeuEtolAe e A g7t do] BEIR
Lago] ofa #Hef Abgol gt eh= FakS 545k
o 71 Ay AE H AFFE] ti't 2h=o] 7]
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Aol EorA AL Q.
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AUtk 53] FAA oA 2he Wid =S 4L A
%, dFoIU siFellA] olsshe ZIdel High 8¢t
HEE A& 4 It} (Zhang et al., 2021; Zahorowski

et al., 2004).
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et al., 2014; Zahorowski et al., 2004)5t1L 9o, 2=
s AARE RUE IS gk siolA |7 5
9] gk HYEFSH] St A7 20010 AA]
St ‘ACE-Asia T2 13 (Huebert et al., 2003)2] 43+
o2 AFE EA2A S-S Ak 1
2|3l o]% ANSTO®} 3-5 475 &°ll A=7H4] 214
T AEA 7 7] WiBEEE RYEFS A et
(Kim et al., 2014; Ko et al., 2013; Kang et al., 2012).

& ATelAE 201687 H 202087H4] A AL
S LA BhEe Ao R BUHYR 23S
7122 ti7] 2hE v st AAIE B 54e =
AbStTh. 12l aL 7)) frdd =l et o] =
I uAEA] ] HMEEe AT BlutesA o
71 d=Ao A % A= olslistr] SRt =t
= 342 28 7= AEskaLAr skl

2. A7 ¥y

2.1 ti7| 2lE 2L EHE
7] g RUHPLS AFE AE E
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off AR 717 A7 T SEAl S G oA
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& 29| #iAAIR & 2 Rohe 4

ron delay chamber& AH-8-510] A AT oFE] = (2Rn)
L BAELE J7]1 #HEFH SR 2 Rn2 decay cham-
ber Y75 =271 HA] A4 2¥po AFAHE (WHL 7]
3.05)= 55 24 BE | 235t 974 HEH o
A< scintillation detector® =4} (WMO/GAW,
2001; Whittlestone and Zahorowski, 1998).
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(ANSTO)O|A] A7-go 2 ZpA| AZF (Whittlestone
and Zahorowski, 1998)8F 1% 2= A&7 (2d
D1500, 1500 L dual flow loop, two filter radon detec-
tor)E ©]-85te] 20161 195 20204 1297H4] A
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FSHeS A2 QL) 2 Aol AR 2hE HE7
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mBq m oIt} 274 ATRe 30 714 X0 o
= AEA2H YAH dlo] ¥ 27 (Campbell Scien-
tific, 22 CR800)2} AEE o] A5kt
AE719 A2 ¢ 13 F7|= AAsteled, o
19 0 9X|3E 5417t Bl Sstact. 717]
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tronic Inc., 2@ RN-2000A, Canada)E ©]-835Iitt.
T3 AE719] B (background) 412 3712 712
7S AR AdEol A 244171 52t 717]19] BE
B 2 ZAslo] AAst) o|uj vigr ke A
719 22} EdE of] ke 21pp (9H717] 22.34) &
of 2 A0 edgko 2 A 77t EF Al7to] 7
345 AAS] obAl AT Lehpgih

2.2 QU 24

A 4= Sl 7] 2=
stArh A 42 vl=si g 7= (NOAA/ARL)
AlF =271 HYSPLIT 4.0 (HYbrid Single-Particle
Lagrangian Integrated Trajectory) @2 ©]-8-0}%Tt.
A LS 1k 72 m, ST BHD“” 00
UTC (KST 09:00)%2 A4, AlFE 142 Y
L2214 (33°17'N, 126°10'E) 2.2 A5} 120 ]7J
o] A F2E RARSHAT B9t 7R FUE =
& 2= 5 sk flste] 94 £4 (D
ler and Rolph, 2013) 27= 7122 JAH FHEA
= AAsTh 994 &4 Al A== W= NCEP
(National Center for Environmental Prediction), 51
I 712429 (MRF)Q! GDAS (global data assimilation
system) 7|4 Hlo|E|E ©]- 85T (http://ready.arl.
noaa.gov/HYSPLIT_traj.php).
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Fig. 2. Variation of the daily-mean radon concentrations
between January 2016 and December 2020.

Table 1. Yearly-mean and distributions of the radon concen-
trations based on hourly data between January 2016 and
December 2020.

Concentration (mBgq m™)

Year

10t gqth
Mean+SD . Median .
percenntile percenntile
2016  2,364+1,128 1,081 2,217 3,857
2017 2,405+1,203 979 2,297 3,970
2018  2,539+1,326 880 2,410 4,278
2019  2,580+1,402 941 2,416 4,400
2020 2,625+1,368 902 2,478 4,510
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Fig. 3. Monthly variation of the radon concentrations com-
pared by box and whisker plot at Gosan site.
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Fig. 4. Seasonal comparison of the radon concentrations by
box and whisker plot at Gosan site.
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Table 2. Statistics of the radon concentration data corre-
sponding to cluster back-trajectory.
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