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Abstract: The controversy of the risk perception related to particulate matters becomes significant.

Therefore, in order to understand the nature of the particulate matters, we gathered articles and

comments in on-line community related to bicycling which is affected by exposure of the particulate

matters. As a result, firstly, the government - led particulate matter policy was strengthened and

segmented every period, but the risk perception related to particulate matters in the bicycle community

has become active and serious. Second, as a result of analyzing the perception change of outdoor

activities related to particulate matters, bicycle users in community showed a tendency of outdoor

activity depending on the degree of particulate matters rather than the weather. In addition, the level

of the risk perception related to particulate matters has been moved from fears of serious threat in

daily life and health, combined with the disregard of domestic particulate matter levels or mask

performance. Ultimately, these risk perception related to particulate matters have led some of the

bicycling that were mainly enjoyed outdoors to the indoor space. However, in comparison with

outdoor bicycling enjoyed by various factors such as scenery, people, and weather, the monotonous

indoor bicycling was converted into another type of indoor exercise such as fitness and yoga. In

summary, it was derived from mistrust of excessive information or policy provided by the government

or local governments. It is considered that environmental policy should be implemented after

discussion of risk communication that can reduce the gap between public anxiety and concern so as

to cope with the risk perception related to particulate matters. Therefore, this study should be provided

as an academic basis for the effective communication direction when decision makers establish the

policy related to particulate matters.

Keywords : Online community, Comments, Time trend, PM10, PM2.5
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717} 255 YEY A HlEr7t 2 SAHF
Aol2 BEREHKim & Lee 2018).

2 =wolAe AA AfryE W AIZE oA
A9 $19 Q1A gpofstalat AAFAd S 2415k
o}, 7H 23 SiZo] F4HA Eold Al7]& 2014
|z} 20164, 2017d 08 FEE N, 714 g Fo
WA Sl 20180l tK(Table 2), wheba] A-A]7]
© PAHA] Zo] A T 2005 FE =27}
A oot 20139, mAHA] o gt =27} 24
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Table 1. The formula of degree centrality

Degree centrality

d(n)

Ca(mi)=

Ca(ni) Degree centrahty “1”

d(ni) Number of keywords associated with “i”

N Number of whole keywords

)

ode
Indgree __ \(keyword"i") Outdgree
centrality . — centrality

AR

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nev Dec

* Source : Kim & Lee(2018)

Table 13} Z31, YEYI E7} YEYI Hy=

Netminer 4,02 AM3}% )

IV. A4 x}
1. DIMIHXIO) CHEH REER 014

O AHA] Fo] A3 5743k 20053 F-E 20187}
A AA AFUE 7HE 1,2257, W3 3,2897
L gito g BASIGtHTable 2, Figure 1), A<
= AR o TRt TR A2 LrER 7] fis &
AA AfryE 2004 2 AFHIL Yl =5 A
10%, B2 53] o)t A 7k a2gksielt, 719
23 A2 d2Y T == = 5671/ 567H, B
2] = 1370/ WA, A53A 5= HFS
55.372%/ 35.14%, £|&4d 53.521%/ 46.248%=
F2E, wEo 2]k AAFAHY HED 1}

ol
Q

" | MLegend

P
2016y —— = —
20
2017y
2018yr

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nev Dec

Figure 1. Time trend of articles (Left) & comments (Right)
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Table 2. Data related to particulate matters

Year | Jan Feb Mar Apr May Jun Jul | Aug | Sep Oct Nov Dec ?’atr;ly
2005 - - - 2/5 - - - - - - - - 2/5
2006 | - - 1/3 1/9 1/0 - - - - 1/4 - - 4/16
2007 - 2/5 - 1/7 - - - 173 - 1/5 0/1 - 5/21
2008 | 3/5 - - - - 2/0 - - - 3/6 - - 8/11
2009 | - 1/3 - - - - - - - - - - 1/3
2010 - - 1/4 1/0 1/7 - - 1/0 - - - - 4/11
2011 - - - - 2/0 - - - - - 1/0 - 3/0
2012 - - - 1/0 - 1/0 - - - - - - 2/0
2013 - - 4/11 1/0 2/14 - 1/0 - - - 9/8 1524 32/57
sum | 3/5 3/8 6/18 721 6/21 3/0 10 | 23 - 5/15 1019 15/24 61/124
2014 | 11/5 | 24/83 | 51/69 | 10/21 6/5 3/0 5/12 - - 1/0 - 5/22 116/217
2015 7/18 | 1022 | 32/126 | 14/22 4/11 - - - - 22/82 | 8/12 15/31 112/324
2016 | 13/20 | 3/4 30/74 | 86/236 | 34/92 | 1525 | 2/9 | 5/6 | 4/8 8/16 11/16 8/4 219/510
sum | 31/43 |37/109 | 113/269 | 110/279 | 44/108 | 18/25 | 7/21 | 5/6 | 4/8 | 31/98 | 19/28 | 28/57 | 447/1,051
2017 | 18/49 | 13/15 | 51/192 | 80/326 | 67/228 | 15/65 | 8/28 | 6/18 | 16/36 | 4/20 1026 | 18/25 | 306/1,028
2018 | 37/117 | 24/63 | 83/328 | 43/50 | 58/136 | 15/33 | 12/12 | 5/26 | 9/0 | 20/38 | 69/220 | 36/63 | 411/1,086
Total | 89/214 | 77/195 | 253/807 | 240/676 | 175/493 | 51/123 | 28/61 | 18/53 | 29/44 | 60/171 | 108/283 | 97/169 |1,225/3,289
* Unit : Frequency (articles/ comments)
S, YAYFO R FAlOIZE WAL TRt £ EHo] Sefibls A FAojEo] MBS FA
ek, 7H 2o S AU wAETE ¢4 Stal Ql= wh 29 A9 WalnkA=(0.164), &
HF =L T uAIHAIE AR 4] 10%0] SFE 5(0.109), A--7(0.091), A-&2H0.091), 2told
L ZAol= 2ol g(0.214), DA(0.214), B(0.16D,  (0.091) £-O% nAI; EF 2 ulEA of
3 ) wom BEES T Yolnol £ ARG YA SR £
RUE g o

Figure 2. Degree centrality analysis of articles (Left) & comments (Right)
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tH(Table 3a, 3b).

2) 201420164
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2 44774, 92 1,0574 L gz EA5 T
(Table 2, Figure 1), 2014 ¥-€] Figure 1¢] 1)
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A5 WA 47.342%/ 34.619%, 21343 42.504%/
33.081%2 =ZE{h. 37 20054158 201347}
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7} gk o] ol & 2017d 9] AL AFHA AR
E] 7192 3067, W2 1,02872 tiAro g BAs)
A tHTable 2, Figure 1), 7123} A5 2% 2016
yof| tfe] S7H- B, 7S oF L7, HE9]
75 oF 2ul) o)) F7IgH(Table 2). FA|ol= 4
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Table 3. Degree centrality analysis of articles & comments by time trend
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58.689%/ 39.875%= 2=t} 7HH=29] E34
AAFAAN EAAT| MEd 44T F =& S 1|
AR S A3 A9 10%0]] SjFEE FAlol= ¢
#(0.261), WHAIEEAZ(0.178), 2H]d(0.151), AHAA
(0.123), H1(0.123). ¥F#H(0.123), Z1]AIHA](0.096)
£OR EEEN, W A WHnkAH(0,.150),
$&(0.150), A 7(0.113), 2to]=(0.100), AHgA
(0.087), 2=4(0.063), *Z&1(0.063), ¥HeH0.063), HA|
(0.063), HR(0.063) &2.2 LFERFTHTable 3g, 3h).

<

L
1. OIMIHX|off CHEE YIEIQ1A] Hst

1) HAHA ] gt A7 WS}

2005EE 2013A7HA] = ] AHA] ol o s
QU487 Mol A U Aol Qe YR E H5TF
3]o] thE BP0 ARE delF= AR &
5 otk AEA 07 uAHA] 7hE|Zo] JHAIE &
o T HEEo] WA 2 AR Ko} o] ul4
HAof gt Tl ot Aol AW Al7| 2 f-53]
B 2= 9)th(Table 2). 2014 %€ 2016744 = 1]
Az ol tslf QlAlskar, cheket AZ T} ufjA|oflAf u]
Az o] gt JH o] o] Fo|R = AR & 5
oUth, 2014 @5 e 12y nAHA] A 29 &
o] FstA| F7IeFlaL, nAIHA] FE=7F ARk 290]
U 3ol 78 W& oFYf Zol A= U k(Figure 1).
E£3] 201400 A4] 2016 9] o &, Fo)H b= Al
FAo)7} SAF A0 R Hol 2014E 290 = nlA|
W2 27t HAE, 20156 190 2| HA] =
7t BAE AAISte] nAHA] FE7F AlSE AR
52 BAHAAE Fote] JRE Adihgol ket
ol AR o] Bt $1R Q1A A EE =ol=d] 710
3t Ao 7 Holth(Table 4, www.airkorea, or.kr).
201732 20163 HjH] WAHA] B 29| F7Hgo]
5 Hfjol] o] EcH(Table 2). 53] Table 3f¢] A7 1
NI ES AHEY AZIEEo| nhE} kB0 ug)
A7 438 T AL & ¢ dEed e ©

A
7Fo] dditAo] B ] =olR]L oF 2~
il U0 = 3T 0= 2 T

2, s

%2,

o] Ao el AlEshE] il HE7e =2]7) o] Fof
A3 PSS F53 4= Qlk, 2018W-L 201743} H]
220 AR 2 nAHA] =27} AztE| o] 2137
AFUE Yol A shte] o]z A Apejmfzigt
Ao HolthTable 2).

2) n| AR 9] AJF-8.Q10] gt A3}

O AHA] 1] L1 20057 2018 7HA]
=9 FaFoll tigt =97t Hglo] A&EH= AL
2 FAEHTable 4), =284, S v]AHA]
of thet == thE AFAet= AR Aotk
(Park & Han 2014; Seo & Cho 2017). 2} 2005
WRE 20139704 A dE A EH v A 4]
£ AL S T3 FUAl 7] el AL, o
L= dglo] Tt AVAT} e Tetrd 4= 9l
tHTable 3a). =W 3ol taiA= A7 #Sp7t
SulEt 2016714 EUA] 9T gl mA|
HA= 20179 RE =} ] AHA] fEaelel 4
ojuf L2 9| ApEAF FAo] T o] =9 Hgho]
o|F013 31 (Table 3f), 2018 F=t3} o=t o] 5=

Holl el I, A&, T8 T FAlolE0l Eolut
1 e AL FAEHTable 3g, 3h). of={et
2 R A2T Al AlFEs FHot €
T8 59 AATet 12 #Ehg 2o et (Park

2017). E3F o] Al7]9f 3l &2(0.016)2 o] FofA

Ae P45}, AH0,048) Bt o] o =037

fl
2
i)
i
¥2,
£
=
=5
D

w
@/
=)
=
=
B
2,
u)
%
_)\:
rir
i)
A

of B3 2018 ofl= PR LE, F|otolzh= A<
o]0l 4ltE S THTable 4). &, AXA A
FUE Wl Aztshs =Wl mlAlH Ao ol
FAE AA FAA o wskE L Il ol mA|
WA At AU GBS 2|7 Aol H]sf Fof
A AL Qleh= 7€ A5-A3H(Yim 2019; Fine Dust
National Forum 1st 19.02.25; 2st 19.04.09)2+=
WER TEaA o] o) BARc B B o))
o RoiA T gl A0 N FoAn LrEsi
St 2|4 A1ke] ZolA|m gl APAT
(Ha 201904 A2 S0l 4 AgEls e a7

o
[e)
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7} R13jEjojop o A Nigaacl=g

Az o ool SEE
ZhaliA] 2014 ollA] 20164 &, b, TE7| Ak
2 gL, 20179 955 Z3TH Fat A Ee o
T FANA 20181 HAAA] D7 EA] FE
= AR =ofolM A7 eEA] FEEE A
O] =FAZ o Aldeteal S Ao
2t} (Table 4, Fine Dust National Forum 2nd
2019.4.9; Kim et al, 2015),

2. D|MHX|Z It ofe[ES 14 He

1) opREETS AT et

i

oFIEHE Al A A o] g2 7P F TAARE
RolthKim et al, 2012). YN HEE o]

25 o7 24 4 7] wioltt, & AolA
YN E BE A7E 240 2 NFEE 34
QIL, 8 WRE= H|Qh 9] S} SO FH 9

Al3tal QItH(Table 3). sFARF 2014—
2016\ m| AR o ek K1F 1A 9] Fo] F7stH
A g SR B AHA] Sl et ofelehs
B7 Fepr) S Bl oleh dAdkE Ao
82 nA|HA] o} ZjAlo]Holth(Table 4). 2014
oAl 2016\ 7Hl 2ol A A 57483 (Table
3c), 20179 HZo A vlAAR], A, 7]EA] 59
FA ST AAE 0] At AlEAE F(Table
3f), 2018 efli= o, =2, AR, 24 59 5
Aloje} Zo] & 37] E3 72 3 QItH(Table 3g,
3h). ol HAHA] o] EEAlo|HE AHEShE AR
UE AFES] 427} AZbo] A5 F7tstar 9laL
ARG ol ARESH= ol ZE] Aol A
FILHAHA] 2] G- B8k 9l

e P18 B2 Aol G4 @

—_—, =2

8 WO A0 E ATHE ohEelAolHol At
12251} 24 5-2.2(Yoon & Kim 2019) S11j
A 53 BAL op oA AR AR 3
U5 0|3 AolEu YR A HARE 3
oF A1E AgaEI = dgict.

2) OFIBES 91T ols:

ORI EL 913 HAHAS EH 02 Aty
9IFF Yol HO R 714 o] EOlE T = FAl
upazolt), AN o £29)o] v AL He,
W L A7) $13) AA o] §AEo) F2
AFgBHE AL Wek skt A A4 kel ol
20054138 201341714 mlAEA] ohzo|ut 47}
A9 A7|Yol s B}, vhaze] BAR =0

LA e

7t A S B 5ol g A7 ol
Ae] wistet 37395k uhizel WA o
8 SR Ato] TIE oFSIEEE % o AR

H]3f AL Ao FHETHKim et al, 2012;
Song 2015). 3FA9F 2014 FHE] = WRlupA S o o
gt =99t gEo] A 2-gate] tigt =kt ¢
sl AN, dE 5o A7 AEAS §
/gstal QlaL, mIAHA] FHo R FOH o=
FAo &= SATTHTable 3c, 3d). ol= PIAI|A] o
HAE E9) oAz 2he-S dAsa, XJHL} x]x}
A, of2olH AEE AlsEol

A7t B wokdl AL £52 Ak Z7W S
2 201792 7HH| 2ol vla oA WRupAT =
o7h o EA43kE Har, Asolete A0 7F 576t
Fom 2018 ﬂuﬂ =, Wa 25 uAwHa) 33
o7 Wy FAo7) 578 AThTable 4), A
Al FA 5L AT AAA AFUE f vlA]
WA A4 Y] o] S Ao A U
HIAHA] A upA A Aol Hiet =

A oL, QgL A7ke] A AEE F= FEY
HFe 2 e S 58

2019), 18y 58 F2 =
A QAR o8] ALA A E i U5
& AHA =Y 271 obd =
7Fs st 7 A ol wlet ofejehE, & A AL
57t AR E7| % grh= Aok, whebA] nAHA] &
T7F U S 2] g1 shA] ZRlvete &}
A o §A L wizolol A 2] Aol A 2 4
UEF HAHA FEE Uehd uf =2 AA P Eet
£ olu|x] AN G o2 FHFALKY] et al, 2019)
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Table 4. Change of keywords related to particulate matters

Division

Newly appeared keywords (degree centrality)

Atticles

Comments

2005-2013

worry, health, air, temperature, weather, atmosphere, concentration,
answer, road, riding, dust, fine dust, wind, mask, rain, mountain,
thinking, Seoul, time, morning, mist, forecast, car, environment,
bicycle, cold, commute, breathing, respiratory, yellow dust

health, concentration, fine dust, mask, buff, seoul,
fog, car, bicycle

cause dust, mist, china, seoul

symptom respiratory

countermeasures | mask, car (alternative means)

mask, buff, fit

outdoor activities

bicycle, riding, commute, mountain, road

bicycle

2014-2016

winter, distress, mood, meteorology, meeting, neck, fine dust
application, dust mask, buff, normal, spring, how to use,
metropolitan, indoor space, eyes, night riding, outdoor exercise,
exercise, medicine, warning, fit, ultra-fine dust, peak, explosion,
filter, respiratory discase

appreciation, worry, winter, path, distress, air,
writing, meteorology, weather, tobacco, waiting,
answer, riding, dust, neck, body, problem, wind,
dust mask, spring, rain, how to use, mountain,
thinking, metropolitan, time, indoor space, indoor
exercise, morning, eyes, forecast, exercise,
medicines, bicycle, evening, information, china,
home, ultra-fine dust, cold, commute, lung,
ab&on, filter, korea, breath, respiratory, respiratory
disease, yellow dust

cause ultra-fine dust, metropolitan ultra-fine dust, china
. . neck, body, eyes, lung, breath, respiratory, respirato
symptom neck, eyeball, respiratory disease ) %Y & Piralony; respiratory
diseases
dust mask, medicines, fine dust application., ..
countermeasures L ? PP > | dust mask, how to use, medicines, filter, forecast
warning
L explosion, indoor space, outdoor exercise, | indoor space, indoor exercise, ab&onment,
outdoor activities . s R .
night riding, home, normal mountain, riding, exercise, home

result, st&ard value, atmosphere, road, body, level, indoor exercise,
cancer induction, press, danger, harmful substance, government,
measurement, lung, Korea, hope

individual, air purifier, factory, purchase, article,
st&ard alue, air pollution, road, word, water, fine
dust application, carcinogen, normal, internet site,
performance, level, numbers, nerves, cancer
induction, night riding, outdoor exercise, Japan
Meteorological Agency, government, product,
disease, recommendation, judgment, resolution

2017 cause harmful substance factory, road, carcinogen, car
symptom body, cancer induction, lung cancer induction
individual, judgment, st&ard value, air purifier, fine
dust application, internet site, recommendation,
countermeasures | government .
performance, Japan Meteorological Agency,
government, resolution
outdoor activities | indoor exercise normal
temperature, smell, naver, brain disease, air pollution, answer, rating, | result, country, people, smell, naver, public
very bad, gas mask, thinking, level, nerve, cause, information, worst, | transportation, gas mask, choice, summer,
size medicine, environment, worst, excuse
cause - -
2018 T
symptom brain disease -
countt eople, aver, public transportation, gas
countermeasures | naver, gas mask 13> beop'e, P P =
mask, medicine
outdoor activities | rating, very bad, worst worst, excuse, choice, recommendation

* Note : Delete words that are not meaningful as keywords such as “thank” or “keep the good work™
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