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Evaluation of Particulate Matter’s Traits and Reduction Effects in Urban Forest, Seoul'®

Pyung-Rae Kim’, Chan-Ryul Park’
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SOET FRAFA(EAD I SOET S wARo] 2AE H@BA)olA nANAl SRS 20189 1957E
11Y71A] FAkb 7)1715 A8ske] 24519tk AT 7|7F ¢ T« w849 PM BdsTEs 12.5 wg/nd,
15.7 ug/m’ O 2 YEPF O™, PMy59] Bt e+ 6.6 ug/mt’, 6.9 ug/m’ O =2 YEPHTE HEE TA|IH7] SHY} T
o g ulwE Ak PMo] AZEL EAENA 66.9428.6%, TEANA 58.6+44.1% LEbekil, PM, 5]
4 71.3£23.0%, 64.9+31.3%= 217 LR vA|HA] AE0) Aol EARS qfhel o] Afoet #Eo]
W& Ao, 52 A 8Qlez ek

FR0: EAlE, nSY, 0MHX|, M&E, &

ABSTRACT

This study analyzed the effect of forests on reducing particulate matter by investigating the particulate matter
concentration and influencing factors between urban forest and traffic forest. The concentrations of particulate
matter in Hongreung Experimental Forest (urban forest) and a forest (traffic forest) formed at the intersection
of Cheongryangri Station in Dongdaemun-gu, Seoul were measured with the light scattering method instrument
from January to November 2018. During the study period, the average PM,yconcentrations in the urban forest
and the traffic forest were 12.5ug/m® and 15.7 ug/m’, respectively, and the average PM, s concentrations were
16.6ug/m’and 6.9 ug/m®, respectively. Comparing the concentration by the urban atmospheric measurement
network of the Ministry of Environment and the concentration in urban forests showed that the reduction rate
of PM;ywas 66.9+28.6% in urbanforest and 58.6+44.1% in traffic forest and that of PM, s was 71.3+23.0% and
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64.9+31.3%. The difference in the reduction rate of particulate matter is likely related to the size and structure

of the urban forest, and the wind velocity is considered the reduction factor.

KEY WORDS: URBAN FOREST, TRAFFIC FOREST, PARTICULATE MATTER, REDUCTION RATE, WIND

VELOCITY
M2
97] % OARAE THES AN, T8 SAmo
= A golo] 4ol B oA, Aael el 34
ol F]

J8F-S- u|Zth(Seinfeld and Pandis, 2016). 1A H x| <} &
HE 671— 011‘61:.__ ,zﬂ /\IZ]- &3 Eﬂ Al 7:17;“01] 01—016110— D]X
THSong et al., 2016). o]2|3t PIAHA = L @HNA 2AF]
W& == A EH7] FolA 222 AEE Aer & 5
om, 2AduEA} 219142l wiEdS 3Rt Myles
et al., 2009; Myles et al., 2010; Aldabe et al., 2011,
Panodolfi et al., 2011). £3] AYAQ &4 vi&H
oA el AL A7t etedgkS m|HtKBosko et al.,
2006; Suzuki, 2006) & vAHAlE O] S5 AFAIRE
o] Ao Az o]Fo] kst WS AHolA Azt g
BEAE oF71gtet S Rol A= PMig 24417 B4t 100
ug/nt’, AR 50 ug/m’ 2] 7|5 285kl 2015 RE =
PM,si= 24A17F B4t 25 wg/ny, A8+t 15 wg/m'E 7122
2 Fa)sta Qi

TAleS Gdad A3k di7] sk %@7}’\ o 11
EgRA, & &8, A AR Al AR 7S
% ’éu“’ A FE T =AolA /\]Leoﬂﬂl EPO‘:?Z l =

QlthLee et al., 2008). E3] LAl 7] &4

= 2011 o 24 MATFOEN TA| S AS =
OlE o] $a3F AT-E g =A% nNHA] A7 712
durA o2 ek, A7, S, 32 Wl 7= AR
(Nowak et al., 2013). &ZKadsorption)-2 &, Z7], 7}1]
Sof v Fael o8| vAEAE A
(absorption) = 19] 7158 E5) Lpie} 4] IHTE M
AH 2|7} E2=h) X]—E]'(block) <9 =3 Fof uAH
A7} i, B77F SRl o] SHA Taw s 45
7 20157 Hlof %ol oJa) AEHAITE %7(deposition)&
0] 37 27, 7H0] YelgALt o5 shd nlAEx

flo

7} 4 Wel u7)4k 2] ofsle] AEPoR SHo®
stste AL Wi,

15 SIAITA Aol B A chaket SOl
ANEIgen], £oA BlAEA 24 Fa Az X717
ShL, BEE A5 AR B AR A AT o
Epl o 7139 Avlnet & 2710 uAEAs Ag

ola} Z7]o] B+=tHRasanen et al., 2013). A]A 2] u|A|H
2 B4 080 YY) =, 713 S xohi7 o
Ae) 5L A, Y] B3ke Y 22 ol
Q27 @ 779 Yo TAAT d)e] WlRE
O‘X} ol F-&4o|tLovett et al., 1994; Mori et al.,
2015). PN YA} = vl Qs ghito] 7HEstEER ¢
AR} 7447 ZE cH(Freer-Smith et al., 2005).

McPherson et al.(1994)9] dGtofA= UFe EA &3
¥ S48 ofye} A3t 2502 Qs nlAHA] A7
a7 Uebth 54 WREE U8 vAHR7E <o 9
o} 37] E50] BA|EH Wit R Ee nAHA] FE=7t
=7 T=E UK Chen et al., 2015).

o B9l 37| =RHA 7t25X]7F 2358 Hig
O3t Bk Ak AbF o] ol e HAMAIE =4
Wiol 7Hro] mAA] FE2E wole Ao ZRlE T
(Hong et al., 2018). LHg) A¥} Ajgzo] nlA|EAlE Ack
aff mjAIHA] A 7ol FHojuths A7-7F X3 & St Nowak
and Crane, 2000; Hagler et al., 2011; Pataki ef al., 2011,
Nowak et al., 2013; Gronke et al., 2016). ©o|2}= Hithj =
Vos et al.(2013) Ao A+= CFD(computational fluid
dynamics) & ARE-So] Aol whet w|A|HA] SHAkE
= elsieict el A 7|5 FAAA vAHA] g
Ao FAHQl EIHE BTk At mdY T 23E
Holoh mdoA e daks AAIsH7] ol %
Z4E 38 HSol Basith wehA 2 As =4 9L
© EAIET agAoA mIARA] —L“EE S4sto], mlAd
A Az BT S Tolsli, 47 AAE Blstug
steick

P bl
1, ST CHALK]

AT A B XS HLEMA FYET 2
A aker Yol TE2AFYNIT3S, E127°02) )l =
oI, BEA A0S ALEMA FolET YFaled @
Aol ZAE H(N37°58', E127°04 )ol A =43tdct



571 g -

(Fig. 1). 5542 A 55 ] A 2] 2]
2 Aw glom, 19224e] YA Bt 92l
et M2 4Belo] 24E RO ofd 7H) 4y AY
W AFIAE $ Folol, T s AR HHAY

2 2,035%(2HE 1224% 25 811%)S JYAHoE B

S31 SIHCheon ef al. 2012). WEAJo]et 4522 Qb
33 Qe WA Y Rz zgte) ebde shust

7| Sfetel WAR Ei A=o] B4 So AL A mY
of AE BRI RO Tx A S0 B FE, 7
EWERY A 7065), HZoE of WEH] 31 15 m
ole] 2UFE AAACH, S50 BE 5 B 4y

o] 2/d=e] At

Figure 1. Location of study site(UF- Urban Forest, TF-
Traffic Forest).
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Table 1. Summery statistics and mass concentration(ug/m’) of PM o, PM3 s and PM g5

Traffic Forest

Urban Forest

PMio PM, 5 PMio-25 PMio PM, 5 PMio-.s

Average 15.7 6.9 8.8 12.5 6.6 5.8
Std 19.4 10.5 11.1 14.0 11.2 6.3
Max 383.0 283.0 150.3 147.6 127.2 114.5
Min 0.4 0.2 0.2 0.4 0.0 0
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Figure 2. The daily concentration of PMio in each site
(Blue : TF, Green : UF, Red : Utban air quality site).
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Figure 3. Daily concentrations of PMas in each site
(Blue : TF, Green: UF, Red: Urban air quality site).
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Figure 4. Seasonal average concentrations of PMio and
PM;s5 at UF and TF.
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Table 2. Summery statistics and reduction rate(%) of PM;o and PM s.

Traffic Forest

Urban Forest

PMio PM, 5 PMig PM, 5
Average 72.6 73.0 61.3 67.1
Std 19.4 21.6 33.4 28.0
Max 99.2 99.3 91.2 93.8
Min -116.5 -219.3 -247.1 -303.6

E=7F S o F A FElE dHs) fjelo] HolA] gtttk

2. TAIEZ0IMC| OJMHX| MZEE (%)t SHERIXII0| EA|

2 AFolA AA7ZE 59 SAT nAAA] AfFE
T A& A PM (0] 66.9£28.6%, PM,s7} 71.3£23.0% =
Ve, nEAHojAE PM©] 58.6+41.4%, PM,s=
64.9431.3%%2 YEFGTHTable 2). A& EA|<0] u%
MR A et EYEE T 2% pvalue > 0.01)
PMjoth PMys A7H&0] B A Yebd 22 JA=7]7}
22 Qlate] A% 20| 41 ZA(Hinds, 199)7} To] o)
& Ao et SO 28 o 5H URHE 459
%, £71, 7HA] 59 mlAIRE ol FAbE o A4l ¢
= et A2 HRItKBI ef al, 2018, Matsuda e al.,
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Figure 5. Seasonal PMio reduction rate in UF and TF.
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Figure 6. Seasonal PM2s reduction rate in UF and TF.
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