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A1 tiE] 521209 Hlg-2 PRI 157.3%= 71} 7] LiEREon, FriET
7 21.8%= 7Fg SIQkEt B BSHto] fIRIstaL Qlof Aljlo] 37| ERSIRIRE 4}

oo 2 APfeh Z12ale] BiAo] thE il el 27| Thgo Hgo] Yo o

[E 2-4] 424 78 52| oY

22 | o | g vk | R
AL Rae] 12.72 1.07 0.05 8.79 157.3
LT 14.65 4.47 0.04 13,86 138.2
Mz 18.86 4,74 0.12 17.20 137.9
Zz2a271 10.40 2.04 0.02 9.63 129.3
cE7 9.00 1.32 0.06 8.72 119.1
e 13.05 1.34 0.01 12.46 115.6
28T 11.64 1.60 0.08 12.77 104.3
MET 7.59 2.55 0.03 13.46 75.6
MeHET 4,94 1.38 0.04 10.22 62.3
A 4.41 2.24 0.00 10.82 61.5
Pt 3.37 7.85 0.35 19.61 59.0
T 6.64 5.36 0.41 21.42 58.0
ACS, 3.03 3.66 0.1 12.62 53.8
ST 3.56 2.18 0.03 10.94 52.8
A 2.78 2.17 0.01 10.30 482
Fa2T+ 3.41 2.22 0.06 12.05 47.2
ian 2.85 0.85 0.01 8.43 4.1
ST 2.02 5.90 0.39 19.16 433
OfL 0.80 4.21 0.13 13.30 38.7
Eeipias 2.28 1.55 0.02 10.48 36.7
Prust 2.03 2.20 0.01 11.95 35.4
N 0.51 2.29 0.12 10.42 28.1
=3 1.16 0.83 0.00 7.53 26.4
SER=tn 0.21 3.57 0.10 15.04 259
St 0.98 1.40 0.02 11.05 21.8
AR, 2A|, R APREIAZAHY| ERE SR EXLEL ER YRS 7IRCR E0 HoEA

Pl MEER 552 3 2002 Lo QlF

22 Pe EXTEES sgfoR WA AP
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7} A LR, STHREPE 1,28k 7 Sl LERICE o2 Higlo g (oI}
3 HAE ARSSE 23}, 2277 714 7R 9o, Adtido s A-E0] TAlo

SIxlstD AP gl SN2t 34w PR i

[ 2-5] A8l 78 39 A

T & T (km) 190 & Ay (m)
Mz 15.87 35.2
e 14.34 434
LU 14.17 2.8
o 14.00 282
Z27 11.57 71.4
Ut 10.98 20.9
= 10.08 288
e 8.39 18.2
e 6.60 11.5
2T 5.21 125

AMChE 5.14 15.8
AT 4.59 1.1
a2 4.44 11.4
S 4.42 6.7
A 4.33 7.2
4t 3.38 7.5
Y 336 9.0
27 3.16 7.0
e 313 33

FYSET 3.10 7.6
Cip 3.09 10.1
K 2.91 6.0
Efia 2.21 8.7
e 1.79 7.3

B 1.28 34

20184 17| 718 A2 24+ 10,089,517

A[2: MSA|2017), A2l B TS sigfoR ARy
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291,0433%01H, =7t 23,7208 2 7R B A7, 11022 71 A7) VERICE

[E 2-6] M2A| 7124 AlzY gt

T2 LA SR

Z27 60 8,809
231 48 8,174
T 38 7,851
MED 35 8,106
R 27 7,211
StHET 43 10,696
T 50 8,155
Me 76 8,192
e 30 7,670
[ 62 9,453
LT 50 14,458
28+ 35 11,167
MEHEE 39 8,629
opLL 89 14,380
opdL 69 13,470
AP el 41 10,994
223 80 11,421
e 30 6,697
4ty 113 18,423
AT 29 7,110
ot 26 9,731
Mz 56 17,275
A 59 23,729
U 97 22,724
AL 65 16,518
AMEA| 1,347 291,043

Z: BUEARRIL, AR|ZTol Relole Ttzas ZYslo] Q3| oS

A& AZA(2017), M4 2RE 7t2eE & B T
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1) %93 el HAZUI IUFAUTA| T

F= TP ZAI W BR]9] F274daF =x|9] YIEER st 2= o]elZ ofsfisal, 25kl
o2} ARlS 2440 2 JjEREEXA]Z] D Qict TR0l xatE ARg| Z[HIAAdT} S| SHAL
Ael Al % Btz QINjslol B2l ‘3 (London Plan)!y'g 55} 23]
Qume} ziekt ARl Algict 191zele] JhAS AW 2 Mgttt AL S 1%
onf, 2MPROM 2iiZalg bigto 8 J2lolzet AYS 43 g F2 22gsioiche 2o

rr=2 =2

A 225 Oist ARlelct, 2iEES2He 20044300 A ZHE|Y O
3 Sh-t2 381 J2]E(Green Grid) 7Hgo] =UEIQICE J71 J2]t= QEAHOA 1|
EQIFE 755k Z2AE 2A ol 2] 7 A] QEATP|AZE WMo

Elolo} SITtaL BAJS}aL glomii4), o] AE o] EARERIe] 1e et 1)
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g AAge,

A2 2008 AT EHM AFE ZA=E3 AR (Pocket Park Initiative)ol] 2JoH 2HTH
TR T 7132 2Adslo] =T 2671 AHPEO] 1007HA0] IS RAJSIGICE 2012
HRE] AJRIS 201500 $hasl ARde 21To]] 250,000nr BAe] M2 E2]18 23
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S1iCh1S) T3 L EUA TE 3700 e JYUoR T2 P, ofth Az &

AR e iRt f80] Sich
QIATHO|AZ RAJIG O

3lo] 2012435 E] 20150712

wall), 24F=5Hgreen roof)

H1721HE (Big green Fund)E +95HHA1 137]2] &2

, 324 2] TFEA(Cross River Partnership)S 2|¥

34150]) M2 (rain garden), F5SHgreen
zIQIEe} 1177048 2ABIICHEAE, 2016).

ke
==
[¢)

b

: (a) Derbyshire Street I

Aot (b) Morry Levy THm3

(c) Vauxhall Bl-22% 7 (d) Victoria red carnation hotel Bi03=5t
(37 3-1] T 2|Qdof| ofgt Agm OFIelmal Rig Al

k& https://www.london.gov. uk/what-we-do/environment/parks-green-spaces-and-biodiversity/
pocket-parks-map(21E ZAHTLIGH); Cross River Partnership, 2016, Capital City.

15) https://www. london.gov. uk/press-releases-5639
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2isie] Jziolmelel Qg AR W S IzRITle) YEYIE ol ZiEm)

s
ollet B21) B 7Y, A0l W s, I TR, MBCIpY 3, Ale ulg

W 5 ClgRE ollg Eh

SHERH 7] R0f] Zh20f AlojM= tH7 | QEt 7|55} 5 TS 2Hg Aol thxish |
Ql5lo] AIA] 2]29] 2714 29U TA|(National Park City)7} El= 33%1=2HLondon
Environmental Strategy)-2- 2017+ 8%l HHAESIITE 2050712] AAPRIM 71 £2
7R 7T 4 QUES DJMIRIR] 38%, XPMIRIR] 52005 £013, EAREAIC] 5000
£ 21 3gk 3o s 25k BRE Mgtk 59 =2 W HopollM 7HY 2
MRS 22 AlRE SRIstaL QIcH[23 3-2]). FaARIS] Bis RS H5 21
XIgpAoln, 7R, niEHo]] TH|SH: BA|= RHE7] fIgtolct. B FAdS S5l T
A 21AzISHY 7RIV, 71585t 27t ofuR], A&7 71 5EESE S A

cEPAR] A 7] 28 FHo = FESI M2k FRISIGIEE H=F 298S ol =
AN AgEl= W GRS ARl 2851 7R, 2RMIE B FJsh 4%

9, IS8, A QRistrd 27, 7HER|G W opisE MM B8 & iERe] 23]

e} 128 AElst 9ict o2 s AfHRIE TA| 7] 2(Greener City Fund) 2F 134

o Yg 2olel 3N 24, 48 A 52 Al] Al BEZL XIFehD. Q.

PM,, emissions (‘000 tonnes)
[ I C
o o =] @ =]
| | | | |
r e
g
S

I I I I I I
2013 LES 2020 LES 2025 LES 2030 LES 2040 LES 2050

[2&] 3-2] szl ofgt olAIFHR|(PMy) 17 A=
2t&: Mayer of London, 2018, London Environmental Strategy, p.127.
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2) F= UHA|AES] D2 ol SR HEF

o] WRIAEI Aljein WiRE] 24 EALR 53] B B2 AW ] 5 97

SRt offe} £A] Fio] HEP} LERRL QIGiEL Al olefet BAISS sizstn
EARPE 7S et ui & it EA] Ujolke] aRIele} 2488 AMesioic, o
RAEE WEYI321E]) x13710] HBLIPY, Al 27 71, AlRle] o] A A2 5

o] o] 98-S ofFlR, 015 EAMAION HEAA 71, Ao, A st B

2} slgiEh, EAHQ HE T ARIEEE A7 Felo] JRklme} 2] 2He

SRRICH FoICt, WRRY, SA9RETR] 59 £ 8L 334D 9l Wa 29

3 o=
2 245t 3 0]EQ] xjo|2 BAJslo] WQ 2]of] J2IQlTalE Hix|SH= 715-2A] A
glS A35Ige) 7129 JEJOJEE} A=l %EOJEE}% HASIo] AlRlS A5,

DRIz} Hakg HER i 2025%3 SE2 WA 3A £A Y FuRdS R
Fo2t T2l 22 Qumepe Hepl BRSNS ARUSICL I31 Of 22 Qe

AP ZAlab O FHR|Ae] Ogijl=at § %*% Ao, WIEFSHE 5ol 25

1]0:]1\-]7(]- 7)15H5t A s _'}E]’ Aro] 2] A1 EH7]_QO§

[eX)

JECIOFo] 231 52 B3It St John's Gardens, Piccadilly Gardens,

Sackville Gardens, Parsonage Gardens, Roman Gardensi} 42 29 =22

Zrlo® sk, 9siel 7 BRolmajelo] YEYIES DRfsie] AlRle] S it
AP 4 QU2 slgion], JRiglEe} 24 7HsAdo] QI 712 BR]1812 Agstel a2l
Qlmel 2448 ARsla Qirt. et B2olmele wel 3 72t ol8% 4 gle
ZAA7HLunch hour) EAT0IR} F|3z]ofloPd =2 F7Ho 2 245ty SA] Thlj
A, 72k, A Sak o] AGRRIAE 7Ide] R 49 &S ¢ijF BXlo=
16) 221 o 22 Qlmal oL Amo|A(ZS, Tam B2 AFBELE offE7h AU TR, T4 IPES ORI, A

£), THDLIERY, 42, 54 AR, A, SARIEE 5), EAISR| HEXIIUR] 492] HYS, SBL
=\

Manchester city council, 2015, Manchester’'s Great Outdoors - A Green and Blue Infrastructure Strategy for
Manchester 2015-2025.

18) First Street, NOMA, BBC site, Manchester, Science Park, the MMU All Saints Campus 5
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AO® B

Recreation & Leisure Health & Wellbeing  Land & Property Economic Growth & - Land & Property Tourism
Values Investment

IRK ROCHDALE
CANAL
e RIVER )
ks IRWELL e .
‘l

Quality of Place  Recreation & Leisure

Land & Property
Values

&)

Investment

ASHTON
CANAL

Health & Wellbeing ~ Flood Alleviation &
‘agement

RIVER 1
MEDLOCK ‘ "1/
(culverted through € a
city centre)

Land & Biodiversity

x

Z 5| JR9ImR 37k £ THS |y

XIS 913t A|T2I010} K] XY
?_f:’ |01 5_1;_|c|74§x-|:u\ %tAof

4} 2P

() PSRN Slet =X1E 88

o JRIOITR SRS 9It TR 43|

. h—.AHIlS

@ 7l

Barack Park (aka
StGeorge's Park)

BRIDGEWATER
CANAL

Economi Growth &  Land & Biodiversity  Health & Wellbeing
Investment

[22) 3-3] WHAS TAlx|f 23IQITat 2t 2015-2025
2tg: Manchester city council, 2015, Manchester’'s Great Outdoors - A Green and Blue Infrastructure
Strategy for Manchester, pp.30~31.
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(c) 20124 2=l Forstamt Stuttgart2| 2%

[12 3-4] A5EJI2E 17l § Z2HE
A& Stuttgart, 2009, For our environment.; R.S. Deickhoff, The role of urban planning for a
green compacts city-the Stuttgart case.; http://www.stgt.com/parks/homee htm(H-EE7[2E

2 E); https://www.stuttgart.de/($-5E7F2 E ZH[o||)
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[2% 3-5] AE|EZ| x| At
A8 https://greencitysolutions.de/(IZIA|E[EEM Zm[o|z])
https://www.dezeen.com/2018/03/21/moss-covered-citytree-bench-combats-urban-pollution-lond
on-uk/(FE AE[EZ| Z|Af)

20) The Institute of Atmospheric Sciences and Climate (CNR-ISAC), Bologna, Italien(2017.11)
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o] AL FAJOIN 22 PEE|= t2szo] BMER] 2 BTFE Telstazt A
2A] 29 712422 tito R DR B3 BIFE BASEAR} SIGIEE ofo] Rl
Aok B o 4228 st

]

PzAlE ol DR EAFE 2eiget

AR 212 57 BRI (PMig, PMys) 27T A4l B =8 Hols 21
g5t MxAE SYsIGion, /el M2, AxAolMe A ARIC &
9 BT ZARS AREBol e S Jlzot 39 ) 2802 225k
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ME&(EEsr, =2H7I2S)
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S MR8 258,991

(27 4-1] ZACHIR] 247
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L2fof n|M[HR| 27t Gt AT /39

(TH2L: pg/m’)

2 PM10 =& PM2.5 5.
MEA Bt 45 4 24.6

85T 47.4 244

Mz 47.8 24,1

Zt&2: http://cleanair.seoul.go.kr/(A12A| CH7 [&H732] HA|AE)

BAhY 502 N2A| 7has
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7 eSS B o 2 MEA] W ARl

ol 7y Bre 4

OHZLFR (Platanus occidentalis L.), LEJ-F(Zelkova serrata

(Thunb.) Makino), YL (Prunus yedoensis Matsum,) 322} L2 40] o8t

F(Ginkgo biloba L.) 1&, A4=21E91 AL (Pinus densiflora Siebold & Zucc.) 1

£ Apsige,

[E 4-2] M| 7124 Al 43} SAHY 45

7t2sg ARlir R 7t2sg ARl RHE)
2L 111,791 A 1,007
PHELT 66,183 TrEE'Lf“ 944
LELIE 35,410 ok o 654
- E i 32,134 LELR 515
Ot 15,974 22 377
kdicd S 7,876 AR 235
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(£ 4-3] 2MHY +F £ +%

oy o THIZLEE LE[LIF LT AL
= (Gin /'(_ oo biloba L) (Platanus (Zelkova serrata | (Prunus yedoensis | (Pinus densiflora
4 occidentalis L) | (Thunb,) Makino) Matsum,) Siebold & Zucc.)
wEf | Uelne | Uumein® | goEYdne | d9Eas | AEae
15 Aol an) Hl2kz{5240 LHRAIC 75
[=PN| —T'—Z—FHO‘” 7}_6|__I—l _c‘)_GHO“_ oth LS H:. 10 = | H—I—-O—I__ olTJ_l'Ll- JL&HQ-I' QZ|O”
o © © 27|Ag=20| Z¢sh0 G250 | ° e
M | oAzl 22 - N © o OFglo] H2GE
SO MAA T T HEE OG5} It a ToHd
o [m=] S =
Yt=, Zo| fo| B | AR}
L=, FHRRRPI=, Yt=, Sleqoio] of22(1 A5
SA | ohpiEle | ASAEAVIZ, | Rl | 2342 | oRlo| ol
e 23 CHERR] 27HTH=] e 5 A& (RFERFEA ES |
o 4% P2 A 43) | ARkoz Mg

g 27 PHEER A A AB http://www. nature.go.kr/); AT8A] 270 2014, 71249 24 U 2|

— O

() BATWS 25 A 4 712 2Ab

N 4382 ARF 530l AL =21 3%, 39U W 325 BAMPIR St M2+,
G ARIQ] & ZI7F 303, & 6032 BAICho 2 Asigict, BAIchy £80] 40}
F2AE, OMIRIR] 3% 5 7123 2ARS Z3Telo] of AN SARF BA2 2018
A 6YRE] 9Y7A] 2R IER Y 181 § 38] WOl M4 2ARE 13H6Y
289, 221 74 259, 32 84 319401 ARg5igion, i ARIQ| &2 13 6% 25%, 23t
74 249, 33 99 50l £FIGIEL o BERZ 452 3 3v6m Aol 7RIS

wgsiget

[©)
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B AL 77t FolBEol| ©ikom, ofA 3 SHIkF

3t pH B4 9t 9 AlRE 34 IRolE 5UR TSl HRLLe] BusigEL
o |

B 4-4] M4 #Ak 23 Qe

E ¥ P BS | awer
/P/'nusi cl;er/_?;/ﬂora/ Ee 11.0 + 4.7 252 + 46 U
/Ze/;lj__iirata/ De 89 £ 26 219+ 55 Vv
/P/afa/j?/f-lfcl_cr/j_em‘a//sj De 146 + 4.1 30.1 + 109 S
/Prun%?;eiensfs} De 83 + 25 235 + 85 G
/G/}i;il_{t_/?/_oba} De 12.0 + 33 21.0 £ 90 P

* Ec: evergreen coniferous(*d22%4), De: deciduous(=G4)

=]
* Ut umbrellar($41%), V: vase(8lf), G: globular(7%), S: spread(EP1%), P: pyramidal(25-%)
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A% 4-3] ME¢ 2HS 45 fi2l= F AR

[ 4-5] A Ao & FANCHY +FE YR

AT 5 72|74
AR oJ* = B0 AD}EIE
T o (m) (Cm) T899 H**
AR
+ +
(Pinus densifiors) Ec 79 + 41 19.9 + 7.1 u
=EI D 140 + 53 2776 + 6.7 v
(Zelkova serrata) ¢ T T
e . .
(Platanus occidentalis) De 16.4 % 7.2 H5+89 >
ETSIEY . .
(Prunus yedoensis) Dc 1.4 +62 344 + 147 G
oyl o
- o I'T + +
(Ginkgo biloba) Dc 95+ 34 18.7 + 2.8 P

* Ec: evergreen coniferous(®d22/%4), Dc: deciduous(={34)

HT)
* U: umbrellar($4), V: vase(BiE), G: globular(£%), S: spread(E4HS), P: pyramidal(23%)
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A8 Margitai et al.(2017)2}F Liu et al.(2018)2] B1S 2ru5igict 912 AE=ISH 7}

Aol Baigle AHHBIC,

BT Yo 244 AP (water cleaning)2t 221} Al (ultrasonic clanning)S S
o} 21eg5lo] AIAElCt 244 AL 98 270meQ] 244 (deionized water) 2 Y3
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2391 90n g2lolo] T HiPl ofilg He 5 212712 olgsiof 70C D20l
3907t 71ZBIGEL, 480] LT BE =L Ao AR 3 HAHEE olgsiof
Thl Bollg 23519018, Z1e] APSEAE M ofaigl DjdRIzle] Wk B3

m|m ot

220fM g2|oKo] I 100m¢ HIH FAIRE B2 % 100me B FA12] XHWs- W)

3

0}8510] TR BINRIA] FAHng/a) S AHESIGEH(IY 4-5)).

v

e ((( ))) —

5

@ == M @ =30 MIE ®FASY

(37 4-5] 2 ol8% oMIHR| 2R 24

223 DRIR] FARF SH9S Qi TRIRAT nIMIRR] S21RHng/ar) & 32512
it 2Bo] 7RI 37 S|

3170l B2)7} ojct, THmAL) nNRR] Exljo] Erojtt gnizio] 2o} AEe) njx|

Aot ONEHR] Sakejo) Liojety. o] 7 &8

o 74 So] N2 th2D e Thes] glo] SRS |1 A

H 10uL=2

mz]]:]_l ]XE_FJJ\—D:] 1_'I']
o oA Fakgo] Hrio 2 &8 4 o] mhRolc), olol] PHARlset FAAHS

o1gslol B4 Ty 4B0] FTYS FrIo R Aelgict,

HHAR] 4 (Leafl Area Index, LA = AlEH210] FHAS T F2o] X[ [ok= 2| HHZ]
o2 Lpe Zrog AmAz]s 2217] LAI-2000 Plant Canopy Analyzer(Li-Cor) & ©]
&slo] Z45ISict. eirle = TR EEAY A ool HlE (n/m) 2 BRI,

Ao crat et

leafarea(m2)

LAT= 5
Ground surface area (m?)
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G| 27 Fol|, 9ol TR nWRA] E21Hng/on) S Sole] PR m

10 = 1 0 T

H

(1) e IR nIRIA] i

NEATH A ARIO) 4 B4, E2 7k 57 25 DRIA] ZalaF B

32
the (23] 4-6lnt ot BA o &5 3 TITAE oMIRRI(ER): ng/an) & 71
agxoR ZAtl 432 LELFR(>0.06mg/en)2F YHELFE(>0.07mg/en) RO,
T 452 et H2 5ol Qlo] EAJolct, i) ThJHAe) DIMIRIR] FRIRIO] AJThA
o2 G| LERE $2 minRiR- qlo] BRS 7RI 28-HR(>0.0Tmg/end) HTF. M2
3% LELIRCE AR nMIHR] AR AT o2 #A] LERTR, oAl AR

o] 0] A9 ALHR, LELRO| oR] Fxio] £l LiERych

e

|-

M=

i m ST ARl =

* 0.1 ns

AL LE|LE LT gue euLe

(A7 4-6] ol THATEHY olMIHz] F2 = mg/om)

DIMIRIR] FAfoll= & 710l AR Bolt Qi R 4320 nMRIR] ks TRE
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F

AJRt EiTH Bt

-1 =1

0.06~0.07mg/cr, ALFE  0.03~0.07mg/ert,
0.01~0,02mg/cnre] &0 2 LIERIT}

() PRS- DR OWRIK] S

-1 O

SEILER 0,04~0,06mg/cr?,

oyte

9le] @lo] BIRIA] 2] Bxl ke o] 371, el Y o) el & ot B4

ur} oo xR Ho R U,

[e=]
H

WAR|A7L 23 o e S TR 4%
o

o] MRiA] Aol Ao 2 FakHolek, TR [E 4612 B 254 G 7]

25 LR Zols), TR )R]

DAIRHR]

=]

1= el

2 4-6] S 450 JoH|s

2l

HBMz| A2 o]gslo] AR FRH

A g/m)e A% Bk (2F 4712 2o

T2 AL LELFE | YHHBELE | LR 2L
AR |~ (LAY 1.36 2.20 1.20 1.18 1.78
. MEs
m UXH A[2I2] &
25
* 14 ns
ns
09 *%
0.8 0.8 07
0.4 05 04
AR LE|LIR AHE YL 28LIF

=o

4-7] GHHRI-E 83t olMIRH| B fRHd/m)
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YA E 8T DWRIA AL ELIR} 14250/ m2 §F AY BE AP

7] LERiom], 1 cheo et QZLIR 08g/w, ALHR 04+09g/n, IR

0.5~0.7g/mt, S3HLFR 0.2~0.4g/m2] 402 LERICE

(3) B nMz] ExieF

48 3/} OWRIRI) DRjRF BUS BAHE4-BASH AB0] S 27), 7,
M) 9%, GRS B2 ofe] ol wlet Wekd 4 9k B9 Y, & 5 Qe

OM 2R SgEfof] 22 2]&5k= e & Sold2 LIERATHChen et al., 2017; Shi

et al.,, 2017; Song et al., 2015).

o] A7olM= SE nMIRIR] S2IRre AFESP] SRl (& 4-7]1F Zo] Aol &
R0 oJgt FHA 2 A (prediction equation)23)-2 01851 (Jonckheere et al.,
2005; Peper et al., 2001; Semenzato et al., 2011) £ FHAS AKRBIFOH([&
4-8]), Gl TRIEA nIMHR] S21RRS S3l BATHY »E5 nMRR] SRIRF

(g/tree)= AFESIIEH[ 2™ 4-8)).

A
g

(B 4-7] 78 £38 §22P%cl 2zt AH

X
e

*3 2247 (m?/tree)* R’ 23

AL Jonckheere et al
=] ~ B .
(Pinus densiflora) y=(0.2988x%(DBH2)) —(7.5336%(DBH))+74.075 0.94 (2005)

LEIE

y=EXP(4.033)XEXP((0.045xDBH) — 1)xEXP(0.12706/2) |0.91 | Peper et al.(2001)
(Zelkova serrata)

ORHZ1 |0

o5 f—.— | y=EXP(5.198)xEXP((0,021xDBH) — 1)xEXP(0,23508/2) | 0.74 | Peper et al.(2001)
(Platanus occidentalis)

YL Semenzato et al.

(Prunus yedoensis y=3.036x(EXP(0.09xDBH) —1) 0.80 (2011)
oqte

(Ginkgo biloba)

y=EXP(3.410)xEXP((0.053xDBH) —1)xEXP(0.30207/2) |0.86 | Peper et al.(2001)

*y = @54 DBH(diameter at breast height) = 1217

wef A, S 52| FuAEe

23) PR 2AgA2 B ool AElng FACHY 452 F2%
% 7|z Al A SIS

A 14| DIMR| 2k ik 2 ool FMES a= A1
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[E 4-8] AR £20| odoizd AKS Za}
Az °:“:'47S.|(m2)
MEw P ARl 4
(Hhusi;etilﬂora) 80.6 + 39.6 56.8 + 42.4
(Ze//i;l‘l_srj-ﬁata) 57.7 £ 15.2 759 + 256
(P/ara:i:1o%cj§;nra/z's) 1445 + 330 160.6 + 32.0
( Prungjf;il:elj;enﬂg) 31.0 = 30.0 136.4 + 158.9
i 476 + 259 352 + 54

(Ginkgo biloba)

Z}\}{H}\P _rﬂo] S 1R1A

]01]}\1 LE]L]—D v .T.[:L_l_,, 66,699] i\oPtHz_-ll oz lg% ] *ﬂtﬂzl

ESE
52H37~9%6g/tree) B17} Ql= Zlo 2 LiERIT) IR A 45 3g(12~78g/tree)

o2 LE|}Re} ulast

A

B4 24.2g(17~32g/tree),

LFRo] 79 A el niR]

U, At 22 ol

2302 nNRz] B2

Fargel e 24

S2EEO
H 1 0u

RIS B 3 thgog ALRRZE
SIS} B 10.7g(51Tgftree) 2 LIy, QA
94.8~104g/tree0 2 713} =7] LIERO
chy $2mct 30 o {PEJ%C}.

| - l_ =
E3], NSAl 22 7124 42 Zol giELiRel o iRl Jufpll YeRR|2 &
Sh= £2E(344 2015) 02 HIE]D QITH[E 4-9)).
- u P AlEIS] & <9
96.4 948
78.4 66.6
453

317 %8 24.2
16.7 12.2 16.9 10.7

I . B '
AL LELIR YHE  FYHLR 2¥8LR ALR  LELR UHE QLR Ssitg
(a) CHAIR|E 42 JHXIGt OMHZ| B2faf

10

(b) 425 oz B2f2

H 1 O

8] 42 AR opA| EA

FHo/tree)
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uELERe} BZLER Alole] 213Q) THEMZLIR(P, acerifolia)o] 272 eil27)
(Pla a 1, Putative Invertase Inhibitor; Pla a 2, Polygalacturonase; Pla a 3, nsLTP)
o] HyE|)om(Asam et al., 2015; Lu et al., 2014; Scala, 2013), &==27 Pla a
18 HZLFRIIME 20| B IE|QItHAlcazar et al., 2015; Fernandez-Gonzalez
et al,, 2010). E3H W7g Bl 21} sigol] ot #ig/d o= Qs AMEAloliM 7Hg
=2 AREIES 2Rk 2R 220l Fof 3 F & LRl2A(inhalant
allergen) ¥l QIgt =R E7F2(Park et al., 2014) 2 Bl 724 £F417500
ot A7 @ 7ElD QI SsftRo) 2agt oA YA nxle] nRjxPE QL
moll Ak & QIe WEMS ZHAAR, olMRiRle]) Mzkamel Belsbll AHaaich

(Wang et al., 2015). Teb] FHELERLl 23LER = B4 od=9)|=7] §4F 71678
]

o »2

ofe] BARC 2 ol c}2 7l24%0R 3A] 3AP|n2 oAl SAkS 9t 2%
2 ]I 92 4 Sl
[ 4-9] ¥&27] Aol I F8 £52| T7IF ZW2E(%)
= A
=3 - ol Z71R0l| chgh ZAFE(Skin reactivity)
it Oak 14.36
AR Birch 35
L R Alder 13.39
e Mulberry 10,04
HeHed Beech 10.04
I Elm 8.81
i ol ey Acacia 764
SELRS Walnut 6.96
LR Maple o6
HELIT4 Platanus 5.99
LR s Elder 5.90
i minn White ash e
HELE2 4 Willow 424
AL Poplar 335

2t&: B, 2015, TheolM Z7RR LRl27 |5 Yodl= AlE, Allergy, Asthma & Respiratory Disease,
3(4), pp.239-254. LHE 2tz

olo] ZAT}2 TIIHAL) nNHz] S2lejo] = OniA] SlniAia]A L AR Jfxo] & o
mado] =0 AZo| naix] Bxjepo] &2 A 9loj LEILIEI} 7k24 %024 Be}

x1g}*olaty &+ & Qch
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(@) ZAICHR] DIMIgR] 27 At

ZAKHAR] BIMIER] BXIF BAS Asieh £ 2L A7) ME4TH A4ETo] B¢

Lo}t & 20| nMHR] 525 AR ZAul, RAF APIQ] FH iRl T2 BT
OJNHR] Th718Hg 712(24417F PMig 100ug/m’, PNhs 35ug/m’) BCt GHA] LEERICE &
3] NS4t A ARI] 4 RE ZAURO] ONHR] 57t &2 oA HEF Uk
L2 IR2g|oich PMo PMy s 21210l Thet A 24t ol AlRle] & 39 Lo} &2
Ho| nNIRIR] 525 2GS o], T 20| || Fk Het Fo] nHR] 27t
A2 PMip 450, PNhs= 3200, GAH ATRIC] & PMig 299%, PMyss 4200 EAA
o2 RO F2 Zlo 2 LIERIC] of2{sh Zake nNHz] size] £, vl a2t
9] 72| & tiet QRlo] B3O 2 LIERT Flolefa &F 4 Qlov) TAlaf TAj4o]
A ASPATES Hoehr AEo] mMgHz]

3 4 Ik, gkl ofefgt Xjoloi] of

o2 235t 2RRRINII017) 5

Erﬂ

7S QI3t Hlo] QWE 24 7]5-2 43Pt

5h sl HEs) 5b7) 9Ish 270 2 Hhae] ot FEE S| o] 2ojkoF I S0
2 Bk}
100ug/m 93.6
35u9/m*
75.2 e —

16.9

1156 121
I 70

zay | E=w | =ay zay | z=v | zuy | caw
ERS %rxuu io] JRER oy AlBlS] &
(a) OMIAZ|(PMy) S& (b) ZOMIHR|(PMys) &

(3% 4-9] Mg, P AlTle] £ 3% Uit Z=2tHO| 0lMHZ| 5k (mg/m)
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2 38 tv|eF W =2t 24

L

) &

d4

OINEHR] o]#2] Ag7at gk tivl BRiRE 2ol thigt AlZ0] Liidolut RIZtzof] Te
QJtH(Rai, 2011). th7] W E2]4(APTI, Air Pollution Tolerance Index)~= th7] <A
of] chet g &21E Aok= O] AFE|H(Rai and Panda, 2014; Thambavani and
Sabitha, 2011), o] &¢lollM melet th7] @ Fof] RIZIRE A2 AJESA] 2| & Ei= B

B AlZ2 ALY 4 ik

o] Aol ZF AN 282l ti7] ol TRt Wag7 1S st th | B2 14
(APTI, Air Pollution Tolerance Index)& 2513t th7 | FLiAdz| 42t AlB0] Tf7]
Q0 thet A8 #2-2 LIERE 2182 th7] 2F0] oL Fr RIZRER], L2 o
TSRS LIERHCE Q) pH, ATl &8 S1RHRelative water content, RWC), & =4
SkeK(Total chlorophyll content), otA 3 2HIAF SFEHAscorbic acid content)©] oH7H

[e}
L2 ol gEIct

712k ZAK $50) T Lol gt 7444 HES 2351 SIohA chadx] ) ZAl

A 230 9 B9 Mesin, QRHS] 4T UL 3 HHEsiol I o
BES Zelollal ¥X1o] ot ofo|AspAd] B3 1) ML) S} BT T 2%
BARe 24515 P IQE kR4S Ehe 3412 0183lo] 2451 Thambavari

[A(T+ P)+ R]

APTI: 10

A=0o}A 3 2H1At &=KAscorbic acid content)(mg-g 'FW)

T=% ¥E4 %FKTotal chlorophyll content)(mg-g'FW)

R=AJTH4ESEHRelative water content) (%)
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OFA 3 2HIALL. Keller & Schwager(1977)2] 2,6-dichlorophenol indophenol (DCPIP)

7F i ARgso] 24EicE 919] 0.1g AFAIS(FW; fresh weight)2 1.5mIe] X7t
& AJERO] 0.5% 24P Hoxalic acid)S 0183t dRSHhomogenization)StETt, 015
LAIEE](10,000xg, 4C, 158)51] 0.2ml2] AFZ0HS 25lgict, o] AkZoHe 1 OmlQ]
DCPIP(20ug-mi )2t 23 & B4 (vortexing) S13iCt. E-gAK0] F31oH 200015 3510]
UV/MIS spectrophotometerE- 018519 520nm IRJollN L E 2A5Igc 2%

%, o] 3401 SN 190 of2 22008 14B104) BPIA 24 ek
[e)

St apoj]A] ST 2 |2AISIGICE & 2| Alo]e] x|o]gke ofA 3 2HIAN] QF

S st ol olgEIgich. 23gioll ohigh ofAT NI AR cheat et
pscorbic acidmgg FWI=IE, - (E, ~ E)] < ~ox ¥,

Vi=iggoHo] o

V=% Egele] o

W=gl Aizo] £

EO, Es, Et= 712} Blank, Q) ABZ, Q] ABZ 3} o}A 3 2HIAlo] Sof Q)= G3loHo] St

3 UV/VIS spectrophotometerg 018519 Tk} 663, 645nmollM S4 e

©)

A2 4 SIFS BAE] 9150 9 0,192 10ml OPAIE(809G)0T] Y 4°C FrA0lM 7
L E N

£ 23010, & @24 YL mg-g'FWE 71202 slof ofef] Al o]gsle] Aptst
ez}

20.20 % Aggs +8:02% Agay
DX 1000 < W

Total chlorophyll (mg-g'FW)=
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D=HJo| E3}5k= cuvette?] Z0](cm)
W=gl 3] 2]

V=2% 8ufo] oF

AGA5=645nmollN BT
A663=663nmelN YT

® Y pH 2%
Qo] pH 27482 2I8H, 2F 0.25g2] A4 9= 10mIe] 24-4(deionized water)olN 424
7] & AlE2](7,000xg, 4C, 102)31FIc] J5HS U= 2l pH meterg: o4&

sfo] 9 2220) pHE Zslsic,

9

ATH4BSRRHRWC) L Sadeghian & Mortazaienezhad(2012)2] HFS 44510] 2

d
o

OB RWO) =" — - X100

FEN S B Yol B 25lof 252 AU A MBS 16ARE 2440
U2 ¥ AS 2lol turgid weight(TW) 2h8 24 % 9
712712 01§3lof 70°C 1L 48ARF ZIZAR] Bl 2FFOWS Zogich
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_,_

3l

CELL)

(aus ) (gHEL
e ) LEdR )|

[ [=ETTH
—_ o

APTI = [A(T+P)+R] =10

A: Ascorbic acid 95F
T: & 4843

l P: 9l $%% pH
R: &) A o] 4K §laf

2= ATP| X2 AP
[22 4-10] +FE 7| 2FLPIRISAPT) 22 EAlS)H

ZAEE Esf] A2 n.E flolg]o] EAIRAL |BM SPSS Statistics 255 ARESo] 4:88g]

glom| Elojel W + ERWAKSD)Z LERQI). 20 7124 43 71| Tiegialy
umlndzl 33 Y A2 AP BMRR] g3e] B8 SOkt xlol2 BAlsh] Sl

p<0.05 $Z00M 2 % x| BAFEA (one-way analysis of variance, ANOVA)S AMH2SH
of 712515ict, 121 TS ANOVAZ A%5iof 5702 Xict 710]] 33 2jol2 el
513l Duncan?] tFEH] 12742 (Duncan's Multiple Range Test) 2 AMgSto] Zf 2tk 7F
zjole] -ReldS TABIEL. A&t YAl ARIC] & Alole] nNIR] S2sF A & 26
2} 291 W] PM10, PM2.520] EAIA §olAd 7L paired-samples T-testE AR5
Aaeigict,

-

r

2) HA 7ap

e =2

NEa, Ol AlRIo] 0] Y U AT} meuio] 7l24 520| o RIA
(NPTIVZ B71515ICE, ofAR 2uiAt gy, Aeial 31, of 228 pH Y 3 P340
4713] et wisg BAdslo] C7| QRUERIAE EASIRIOn)(H 4-10]), 29,
2% JT2 ERAEH( 23] 4-11]). AS4TF Gl ARl 4 428 ] o
KAAE EARO R GOt Ao} Qloml, YHELIR, AR, QLR | oo
Ao} o okt w7l LieltoLt 57 4% BE ulAgh 23jolch24
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[£ 4-10] ZAL oYy £52| ch7 [ HLVERSAPT)) ¥ U AElsiy £4d
o|-A=| EI:ll_IAI- 104%_4\_69_# AI-EH_J'\_E_
_j'\_% P = o Hd p o o pH o 0 APTI
(mg-g'FW) | (mg-g'FW) (%)
iLf—?— a c e a ab
+ + + + +
(P dersiford) 0.70 + 0.05°| 4.2 + 1.0° | 3.8 + 0.1 82 +5 88 + 0.5
LE|LEE
SEIE 0.56 + 0.09°| 13.7 +26% | 60 + 0.12 67 + 8¢ 7.8 + 099
(Zelkova serrata)
(o] SN SN =
S rT L1057 £0.10°| 7.8 +21°% | 49 + 03¢ 82 + 6° 9.0 + 0.6°
(Platanus occidentalis)
QHHL O
e . 1047 +0.05% 14.0 £ 33% | 57 + 0.2° 77 + 5° 8.6 + 05°
(Prunus yedoensis)
S 0.64 + 007°| 74 +14° | 39 +0.1¢ 74 + 4° 82 + 04°
(Ginkgo biloba) A e - - ce
Bt H|WE p < 0.05 220l Duncan?] CREHAAYEHE ol8siSiS
12 wAN8% 10
m QT AjEIO| & 8.81 900 g4
b ah - 5 7.84 823
9 8 b B
6
6
4
3 2
0 ., .UR. °m. °R. . 0
A LELD  oME  gwuD  esus ALR LELR gHE Wus oy
(a) CHR|E 7 |G| HoF 2t (b) cH7 | Avgz e 7t T

(O3 4-11] ch7|2Auvdz|eAPTI) &7+ Zat

24) OF0| - CH7 | QAR 17 oY 4% Urdol L, 10 0|t e et Fo 2 oiMotn QloLt, Sthoid=
APTIo|| tifgh 517t Blo| o] Rofz[%| flot Fil 4-Foi| CHF B=IH 2|4 sifiol| of2igo| s
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-1 =1

O

3.3Y T AM

1) 348 oMz 27 gat

TA] B Mgale] Agkel 2] AL 710t

59 TAlsloll B8 Wart gick ol Gl o

2
A AN oIt BAl B4 e vigfo @ TiopmiA o] Sake] Lom

ol o, mIIEiR] 27k st miA]

5 _ll- Laﬂo] A]‘EHZ—] 2 E—

A, GRS T 2B ] & GUAE 2 LEIRIL 7f24%0 24 Hrt 3
shajole MBI, 48 AR 0lHITA] B3lake JZLERTt Bot EoroLt, ofs
BAY 48] FaA70] Ao 2 7] ThRolm, A SX521e 9lo] Tl

o 0HR] S2Igfo] 20 LELERY} njMHR] §2F g8 o] 3chy & 4 Qlct
(0% 4-12).
20 B
99.4
100 , 1.04
® 66.6 15
60
453 1 o
ERPYP 0.64 : 0.58
20 10.7 L 0.27
0 0
AL LEIUR YHE ZUHLIF 28LF AUE  LEIURE YHE  YHUT 2"8UTR
(a) 42 FHAI OMHZ| B2f2f(g/tree) (b) HHMR|eE M8t OlMHZ| E2EfH(o/m)

(A7 4-12] 238 oMIHR] 2z a2t

HACHA} _’,z% 71eH] LENFRL 9lof] E(trichome)o] 21, S(groove)o] 2 Hitiz]o]
Qo] Th2 420 vlsh BMHR] E2F 530 QA5 }E} ) E5F Y 217 SlollA]

E}AZ%E‘O"O] £0HJo and Ahn, 2012) DINRIRIE £ 4 QoML 7|53} of-Sat

SAPLA 2422 PRY 38 R AR0IN YR SFoklD ¥ 4 gt
25) ALz o| F(groove)} H(trichome)2 Y2 PM2.5 24 Fats LiEfH= 2|HY(Chen et al., 2017)
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DRIAIS ARREE 2 2lolg HolLr Lhy 5 dRANgo] Z7lsHe #go] Bl o

N2 27} 5P 4 913, Bl o} Aokt 712gh 2| ERie] 3o 2 ghat
O v

2 #20l] o] glof Ao 2 x| X &I 7HAT 4 Ol o] Hisle] A2

22 244t ol2 B §9F DWRIAIS 2olk Hl HoioR &TEY 4 gk

£ Sult 355 BRRP Y 7Rl IEHERAR, 2016). Jeit HRiEeiaE

oloj] A{EA] 7124 571]2 H]-El-i 17:151401] }\H:HZ-]i EJ_]J]- 010 HE Hol=
HELEZ HESIGICL 6239] 7t24% § HAEHSE ARRE EaE § AR
(Pinus densiflora Siebold & Zucc), AE=ZY AR }E(Pnusstrobus L), B
(/%husdenszﬁora f.)& 2= 4 Qlot vhs 2Y0] 9lo] A8xdut Eoj] njNHRE

315}F 4 Olo] LIogstod A ThiH] Aol Sxbg ) rf AEZH ZRFRLE AHRA

58 SH=dgT T To+=2

H:l

o] AAFEL YRIZ 7RIR] Jot BULL} FHRA2 MY & QI ALPROH HREo]
79 3ol cha oRIRR A3 o7l qefslel AHs] ARfslolof BTk, Tgk 2t
2Aa1121(2018)2%0 . BMR] A7 4% WPIZ o) 94 2502 shBu] Lpne}
24 95 4302 =LpRo} olfFRE QIR oleigh T A7E E3H A4
o] MQ3F A ol A}2pE S X3Pdog s B 2 9t}

3

A
o2 T XRUT O

(a) B (b) AL
(Zelkova serrata (Thunb,) Makino) (Pinus densiflora Siebold & Zucc.)

(23] 413] OWIA] A2t EAKSKIRY 45 ARE
k& http://www.nature.qgo. kr/ (27 PYEZ R [AZ HA| AE)

a
ol
12
1o
[m}
2
El
re
B
o
1

Jgijlmet £25|(2019.12.20.) HHAIE 2&

ul
!
I

2 W AR ZULE 765, 20180 2UY DA 2W4S 263, 2R ABY T 4% 7052 oz Wt
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o] AL EA| 29 7124F THE tho 2 20184 6UNE] 897k Y 18] Bl
TR ZARFS 2AIIO] Q) MIRA] S3F BIFE BAPIICE, SXIEE ZAkhY
22| 9jxlo} 20| wfet Saffo] Yokl 4 9l 5 WOl AofElolor T 27

40 Bl FAPT Qi0m, niNIgR] FaiRE BAo) Slart ] ofn IR APEel] 3
SElo] Qlo] BE APde] B8 tHEs 1ol of=2fgo] Qlot. TRt 1A LhRo) ofsh &
251 npRIz]o] 2ol WA ZaRic), P of Rt A7 gl BE AR

o= v v

9] H]-El_ _1-11]- 1\1640] ﬂ]&c]-c]» Ezs]- EHA]—;(]O] Hl 2 0_]0] —|6] D];\ﬂ ]H za]: H%_?,_]

o] ofA7le] 5 Tefat 4 gl TiJet WaSel Byl HEs} Q7%
NEAL Dziglzet 24 B7lo] AlgbHoln e ox] 3t GIPH Ao 2 94

3k 22 AEpeks Zol B—J%M =i £AJ] Aol | e e BRIt 918t 4
Tho2 AMGEIK ARl ofgt BlIA] B3 Y 4T Heheky & gl AR 71
5 ofe] 71| HQkS g Zpslolor s, o}S 7 By Zgo] Waskch, 2710
2 nWRRIO] A f80] 342 ABo] Aol A4S YUY 4 9lone P U
A77} 37l ol2opd Wast Qe

3) i-Tree & 7}s/d ZHE

SE2 PMys A 2ol 22, oitels), olteial Aot 22 of2] tir| e FE42 A
Sk (Nowak et al., 2006), 22 Aol 7]ofst 4 Ql= MY G7[8keHE(volatile
organic compounds, VOCs)Z B Z3H} th7]2AS 2017 Qe B o 2 TAJ9] A
e Bt mabd oz P25 Rl £50] th7 ] @@l oL HT FF=
n]x]=2] ofsiat WA~} QIct i-Tree(www.itreetools.org)= TAI&C] ARl W 2147}
53 HRIE fIo ZAloM 25 1 7]EF SEFAR] A0 ojt @ F AHE ARSI

£.go] EJLE m]2 5RH0} AP ofsh ARt

i-Tree B2 TA|o] AR 720} 7152 ARFoIet 4 Qe & 57 Sol 7 ZHFH

A2 n]=9] o] TA](Nowak and Crane, 200005 E3I5H 7Lt 2= A
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]l, B2FY 5O ARGEIAL QlEf. i-Tree BRI FA9] 23 0 2RE0] BISH A7)
Hlo[Efet 2|50] ARRE TH7]H Bl 71V HIe[EIE ARESId 1 AA] BA9] ARRlE2eb
ARl g IS AeRlshe O] ARRE| D Qict 837 i-Tree Eco, i-Tree Landscape, i-Tree
Hydro, i-Tree Design, i-Tree Canopy, i-Tree Species, i-Tree MyTree, i-Tree
Streets, i-Tree Vue 5 B40]] w2} t}Q)st REEC| 7jlE]o] Qict o5 »Hl 7120
i-Tree Ecox= UFORE(Urban Forest Effects) BE2 Aldddt 710 2 of2] LAl 2
A A7 antol] oish Al=iY Rkt AnbE =23 vE glon, of=] REE FoME

Afets] oho] o]8%] 1 QItHMcPherson, 2010; Nowak et al., 2002).

2%, $0A7, ClRt 7P AR(RINS, D8 9P AR, 02 55 5) 52 Ut
B T2 08y CARERIOIN i|o%, SAEA, X1 7-Liteh 242 oflix] ARGl of
g 20| ule} PREl clyt AP ISa} RIS BACIAY & Qe[ 4-14],

(3= 4-15]).

§2 2% (DBH)2t 1 U
o S L2 YR Y M2|Y4(frost days) HHY

2AH(Dieback) 5 4ol WAHE 52
/> DBH 4% 223 g%:eu‘;;)v%vﬂ HHAE £
4
’//J//

* 7$4!%! DBHoj| 7|4t

4>
Jfo
=
ox
o2
2

T
o&

FUAE - 434 8 4
o 24l

27 %Y aatE Hky
grzt [ - 3
PIET Aoizol| w2 9 %7t T2} koS

© 28 40 A8} A G
AL Al 45 37}
© UE Y AR A AHE

(27 4-14] i-Tree o}z 2R 125} UDa|
2t&: i-Tree Software Suite v2.0

oy
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H
—-l| = [o

Ve \

[ EAZ3E | &X4 54 UE, 224

[ =M | z0Mox M HE S

[ ZEEU A | o o3t o)a™ 0ol 5

[ 8& | cAROIOBHEEARRES
OLIX EH ] OjMSIEL: HiE BE S

220 23t RE AT S

[ FBUE | AN GE B YH S

aegas } 44219131 5 44

oin

Location DB
(City info

i-Iree

Eco

\
EAEBY DES ST
HoE BN REE
\-----;;-;-I:-’ Mz 2ngyst ey S b I
ey g s 71 2H0| thet 22| St g [ EE oy ) HE/AYAUNES

MR B R U

Hourly
Weather

Hourly
Pollution

[2& 4-15] i-Tree Eco BH2} 20 ZHa}
28 http://www.itreetools.org/ (B2 I-tree ZH|0|Z[)

E5h 38 COIE}S 2R5io] FRA) T A, 23, AT 47 58 sty
UFRZ] &, ol2fRt HoElE H-gstod AJElAIR] FRFERT o2} F3LlR7IHE
(public health impacts), ©lZ] Oo]&%(energy Effects), 4 7ZrZ=Havoided
runoff), AJERA] oflZ(forecasting), VOC B2 bioemissions), 71| &7 Hvalues), 2}
A 3% I (potential pest impacts) 52 AFEE 4 1o, 5 TAARID} TA]
£2 29t o HAY & ek Elol BRI HPlegle ARt Al 1)
FAHE op ok, ZARIEH W 52 ti7| 2 2E oA J2FE AlPste] ti712e] 7R

7] ES oh:]-

gk o2, Ol=2] 1071 EAIS thf 22 i-Tree Eco RS ARESIO] ONIHA] PM, 5 5
Lok QI 73l miRl= £R0] GakE FART FEtE AHER, 4500 ofsh i
AAElE PMyse] 232 Syracuse] 4.7E00A Atlanta®] 6455712 Tloigion] izt
OJMHR] 2)7F 52010] 712]= SyracuseQ] 1108+ &0l New Yorke] 6,0105+ &7t
2] TIFSIA| LIERICE, OJRE, i-Tree2 0|83} TAle] 22| tf7 |0 njx|& F3F
£ ofslisha EAle] QIZF S RAIS] I3t Y EAl: ] ko 2 ojofy 4
9ltKNowak et al., 2013).

i-Tree 23 0]8310] PMys skt QIRER] 2i5J0f] mlxl= 4-=0i] ofgh 2 Aol
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FHLRE aats BERISE TAREEH ol SEo] ARt oA 7 B QI 3%
o] gt F2 TRIE Y 4 S ¢ & Stk 2B nl=oiiM #5335kl 9

2 5%, 54 5 239 dlelEMol At il Ak FERE 2107 jler, Sl
UHS 270k Ho[EHo|AS 35t ZRE FHdlME TR of=igoel Itk A
R 2dAR] 219 R GRS 7IdeE7 ] QIiAlE i-Tree] =1l A8l Tigh o B2 A+
o} HojEfHlo]A o] Wslkch SRIEE 2]440] A9} HlofEo]A 128 Es)
I-Tree BES A-8% 4 QItH, njMRiz|et oh2 t7] e FE4ate] IAIS 2Rt BA
& ‘APt 7tsE o= Hleh

o
A=
P
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05, ojM[FHz| chg agiQlmat Sy giot

1_2gIQluafe] A4y &th

1) MEA| oMzl =2| £ &4

ek

AMEA] BIMRIR], 20MRIR] S Tiofsty JRIQ1x|e] TAIS AHE] 2I5h A

1

SA] EAICH7] %%15\_28) 2571 Z]FEL T 29 7| ?;8]5‘—29 1478 Z]ZE-}O] ?;%5]171;\}8 7—155—]—

et E3F oMHz|e] 2| BRE AhHE 2} AJRA] 2iHof| Q33 H7 T AzHO] TA]
7] 234 197] 2d, T 2Hoi7] 24 27 2]30] 2188 2P0 2 HESIgIC)

A ENOH| £
0 125 25 5 ] Eiﬁmyl égi

m

[23) 51] £Afoll 28T opTix| 244

8 21 XHel F [ =5 2ot MSA TE 7B F 2571 230l QL& (2018 8 7IF)

29) 2pFat SRR FEUTT 2 2| P [ERS ot MEA & 1470 2130l 2152018 8Y 7I1F)
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05 M| chg 2 2

—LC L

[ 5-1] 2ol Zg3H oMz 354

= = 24
e Ae | A 2440y R
—
- DARHZ | MEA] 257 FoF &Y
- S 2HC | Y2, HHE R 5
Mg | LAICH7 ]| 25704 i, LTz, TAlE, A
= | R 4is | o, ARE, gsEe 22 o
CH2, HARZ, SEitz, 552
IR e e
(PM10) - BALCW | 12T, IR WEs, W 2013~
&5 Tths, thiots, 575, HYs, | 20174
. E)\||:|-|7| 197H/\ %7\04%’ }\OH:H'C‘)EI%y —)'K—Al'%%y _).\_6|-%, (5ITj)
471 . " AAkE, A1HE RS 248 32
- ERHEP] A £ OMARE SHAIE
Or 2L O O L O
- G 2EACHY | Hi0f2 (0FF), AF'Erh
2(2gk)
- SACH7] 25704 _
A2 M olMEHz| 2 AQF £O|
18 | | Cautyp|jops | (T8 OHIRII S22t 59
20|  EARPE D2 2ES U, T
PV CAlC A 5, Ok, 575, BYs, 845, | 2014~
(PM25) | L | - EAIRKP] 1674 Hols . A Alols oo g
© | - CEHti| 17HA e} HT_o, = |'o. Lo —oa 20173
- T 235 305, A s (44)
- S RO | AJEHTE (25
|- u}

F0) I 20| 2GR S7H W HARR)7 fE=R] S 0PER] S22 Qlstoy

U8 AR} YU 4 AUSPIE i B As|A)

2) MEA 2R tEE SA7IRIQN MEA BRI c 2 RE Mgt 2B S T8

3) I 20| ABE TREHIL ofplRzlololk] HFots IUTHLSIRC| 21EEY
=

2tES goiion] At 21| 2013 2f& Rz 20149~20175371%| {25 HEe
Z}2: http://www.airkorea.or.kr/(eflo{Z2[op

MEA] AR EAIRR7] 279 40] 21T 557H2013~2017) Ak DMIRR], 2RMRIZ] 5
T TR B 2T nMRIz|e] 22 57 AT s A7t 42.6ug/m2 TR
o, FSEF7T 49.0ug/m'2 7HY A HERITE 2nMIRIR] = AMTHE7 T 22.9
ug/m'E 7P SIkom 2377t 26, 7ug/m'E 7FY w7 HIER-F nMIHRIRE 2RIARHR]
DT 8 LT xjolt 3| Okt thr|akg7]230 2 viEfo 2 B of njqHz]e] He
RE 7} 18712 ngle] ZhS KOst 2nlMRiAlE BE 27} i jgdrIE s
ot $e Ho® vl

300 OIMHZ|(PM10) 47 2| S0ug/m* ofat, Z0MUZ|(PM2.5) A7+ 87| 15ug/m® o5t
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(£ 52] MEA| ZAC| 37404 Aga o], 20MH2] 52(2013~2017)

(T2 ug/m’)
2200 OlMIHZ| ZOMIHZ| 22400 OMIHZ| 2Oz
(PM10) (PMy.5) (PMs0) (PMy.5)
AT B 46.8 257 AEHES 453 229
I 4656 24.1 Mz 474 241
e 430 239 N 469 2.3
FINE 475 23.9 e 44.7 23.0
ekt 477 26.5 Aot 44.0 235
LR 46.3 246 Ly A 46.2 25.8
24 475 24.8 Fexp 49.0 25.2
2241 441 26.7 AL 426 25.0
w7 436 23.3 o1 449 23.6
£23 438 23.6 23 452 25.2
SthE 458 24.2 =3 44.2 235
AL 428 257 2L 46.6 25.0
ofzLL 455 26.3 i 481 25.5
A& MEA| BHERHATRY Ho[HE o83l 4FY

(£ 53] MEA| =2 SY4E AN 0T, 20MHZ| 52(2013~2017)

(TH: ug/m)

5 oMz ZO|MHz| 5 oIz 20X

234 2345
(PM) (PMy5) (PMy) (PMz5)

A =) 573 30.1 suz 56.6 29.1
Zig e 54.0 30,1 z2 482 276
daltlz 64.0 294 ke =4 479 25.1
LHE 25t 51.7 24.8 AR 46.2 241
EACH2 50.5 25.2 A 54.9 259
e 56.4 29.8 z22 496 32.1

Az 57.4 27.9 Sz 52.7 27.7

2tE: MEA| BUEFYATY HO[EE ol8oled A

SENEERER

g lE 27

|-

e

ZR—U\O]
=

O_I_——

opgx], 20

’

A

AIEHZ](2014~2017) &S 0|85l nNHz] &

A MHATIFH, 2014

MIHR] 52(2013~2017) 2t A-2A] FHHof] %]
2|2 597t A nIMIR](2013~2017) Bk, 22 487F 20

Agoigict, mRA] BEE T

S5 3 9], 2015) HHIES 235l Arc GIS 10.32] 37t



05 OJMHX| Chg: DgiQlmal =it giot/ 67

71 % SRRI IDW(Inverse Distance Weighted)31) & o]-85}o] 100m F71Q] ZAz}f

OMRHR] 37F BEE AHE MSAIRE A9 Q2R|H(F71)2] 22 57t Ag+ BiM

2 =2
2] =T 42 6ug/m~64.8ug/m'e] HY2 LIER 1 Alo] ojakr]do] AMEALHHECT} AF
o2 dga BNRHR] 527t w2 o8 BAMLIQIct A A RO = 71 TiE]

501 9 056 4ug/mi] Alo]2 Yo St ure Zo2 vk,

HH A O|HHA](2013~2017)
[ J426-47
[]471-515

[ 51.6-55.9

I s6- 503

I 60.4-64.8

o A2t

(0% 52] M2 oMz 5= 3 2

HI

20MEHR] F7F B BA Zap AZAIR} Ale] QPRI (FF7])2] FEd 2RIMHRA] 5
L= 21.6ug/m~35.1ug/m] H= LIEERFY, ONHA] B0} 0P IR 2 A-ZALE
T} A] ele] Z7R|%o] Ao 2 Agg 2AMRHR] 57t g2 H o2 BAEIQIch
TR oNIHR] 55 BRXHCR= 2|98 Xjol7F 32] okom| nlMpiR|e} oz IR]2 Mg
Al LHEROM S 7 ohe] ZHEHo] oF 0.2~3 8ug/mQ] 21l 2 AtiHog Lke ke

H3CL

31 OMHZR| 27tE77 B0 2 A aHtHo|| w2t Q2| 74%fo| C2X (Tt IDWO]| 2[5t Ha |7 +5GH4S N245t0] 0|2 Z|H 9|

oL+

LT 2 mIske Z{o| OM[HR|of| Chelf S5t Anbe LiEfCED B nSHRZal 2| 2009)



68 / D3IQlmate| DM | Aghmat FAdut =il §or

=f

23

WER 20T
[ l216-243
[ J244-27
I 27.1-29.7
B 2s8-324
I 325-35.1

M@A] SARES Un{HE SIS TePio] MgAIZ Tzt SiERIE S o)
2Tk MGAl R B2 32 BAI3Y0R 2Rl 9, oY AR Al

2ARIEH[ 2 5-4]).

I R
[
&x

— y— ' [Ex|

[33) 54] 52| 22 cholel 53| 22



05 DMFAZ | chE 3219

AgA] 53] BE0] B, 20WRE] 222 F3slol J2K01Eetel ol T
£ 7iEsiol BB, 244 9K, L5 EAPIg S B 29l GRS WA thi
B ARG Ao 2 ef 2lofol vl =7t Pl Leb b 28 2 4 eH( 23]

5-5]).32)

-5s sos

USOA 64.8

(a) =2[+oMEiz]| (b) =A[+2OKMIH]

(3% 55] MEA| SRjet oMHR| ZRE u

2) Jgijlmar Azd A W 7e HE
DzRIZelo] nIER] A7t HIHE SIsiA FYER], 3B, &1 52 R o= ikt
2 olE 7k, SR QEsld VIE/ISS 27gstelof gitt JgIqlet Tho] A

L 3Q3lcL olof] GIS bufferg 01851 3 37 300m, 7124 10m33IE 71do=
azR1=ee] A2/dS HESISEL

< DNIRIR] 217t aabEnt of-jet 3Rt $HF A2, Aol A W, AETild %ﬁoﬂfﬂ

(23 5-6]2 7] npRx], 2RWRA] 527t Ao 2 FomA AkeIx|o chl

52] miAo] W LleRt STHRT9F B5ERE o2 J3klTe} BE, EA|gH

Yol 712 PP SHHOB ESHI, FULMS FRE FYRAF A AL IIs1o]

) She5| £EFS ulngt ZmtaM, 12IImale} OIRIA| 2 ZES S AMEALH DIRIR| £447} o So| Taekf
of 5io, elE%o| ciet 370l A7t 27
A= £A(018)2] 52 2|HQ H0mE 7|FO 2S00, 7jR4E D2 AR 70| of 10mUS Tfolof

et



70 / JgIQImatol OlMIHR| A7k gat FAYak Sk /iQ

SciERet §5E70] Im T9] BB EC] §a=x] Bus uigfoe YEYI
o] LFomA] 227} Afthr o 2 H.251 A7t mjoksiaict

(A% 56] M| SRt AT 20MHZ| 552(2014~2017)0f] 2FF 2A] ARRI A1
AR EAARETHEMEIAUPS), MAl S $%(2016)

Seligrol g5 E70l JUSA L 7hes WY, BA0I8 Tl 71x W wnud
EEH A - =1 a H%}ﬂ' EHJ-}]\:}E] _TL,__] 5 967H2] E;\]_:L,__]o] o]on:] 29 T2 o}
ot 7h247} ARiElo] QI Ridlg gAl0® 4R F9s0] YR 2/4dElof gloLt

Zo80] WilRAY, £539L Ak W-Jomar Pdolekn o 4 Qe FrhRel 39
w2t gl Zo® vee (23 5-7)).



05 OM[HZ| CHS TJ2lelzat Sy efot / 71

[y =

(@) SCHET BUs2|, 7l2s B

Fax|
PR

0 A % gEex
[ 3K
338=%

(b) SCHET ER[O1824%

[33 57] SeHE7 JRlnet 25 Y Exjolg%e

Foi s e, A 8d 5 3

12870 EAIS0] 9loH, £8 k25 TRt

7k2471 ApiElol 9iet. Qloie met tHR 28AIde 2 BREl) glon], ofelx
H

L ojE el Y 23U 0 ARE] Qi1 5-8).

002505

(@) Y5ET 37|, 7124 BE

T T

WYY o YRR
A Y dYEEn
3

338X
I RE AR
[0 SAIRYAINX|

00375075 15
Km

[0 5% o 2ZAmo[A
| KRR

(A7 58] g52F J7l¢lmat FR

g
i
o
ol
ra
olck



72 / DJ2lolzate| ojMHA| 27faat BA

SehEro] Jziolmel e B Zul, HRle 2 ARgRIETAT, ersel
2RI, LRIR] 5ol 3ol gt ol L geiEo R WAl BE E
3 uhe 202 Liellel SHARolM J3KR1Te} el she ige dz T
1

28 T
ze) WARlelo @A) FYuR|EAt o} 7k 4, §EARA] So| REgh 2jedolck,

0|I23~87IS
- Bt FH FYUYRH( QAR
- O|2SEIHHISTIRIZ

EELS
- Y T FYTTX|Y, YUYYRI EX

- BUSKBE

>|'0m‘

4n

=
F

=
S

= ;
SHRIEIR| oYL HRI) =
x| $E /o

\ :: :: oy i

> o A

0 025 05 ‘Km OJ"E_I?_IEE"

2|2 X[
(27 59] o a2l
L= O B MG 2R 3] C 3 2 31
5E70] D2IITR} FANS BAT 2 S 2B, W5 2 239
[e] R EHO L= L}FO

2|0t Yt chizls eI So) Ajthio g Jziolmat g7Ao] Lo

Q

i)

Mo
NN

jg; r

WaRIoo] BEslel, 3% 501 Gl 2L Zoet JIel BPH o= 1}

Ehlel E27} Qe Hol}, 7tsot 3PP Hasie



05 ORIz | Citg: J2iQlTat e /o / 73

4 e

o 4,57} Mo T4 X9

oo 4y g - UPESL - gus N
- 2%, FEI} ENX|Y sz [q =
oSl M Suse AHZS(02MZ EE)
DK 2E

24857 | - 417 HEE By FUAT|
BsTIBIE Ot o - HURH 71248 TGO B T

SUSIt
55!577P\
%szzlﬂm 7}3‘*&27& @586

¢ sasen 35155:1%%52"
15

37 A,

2YS-FSES VA e Ui

- gSEY SR02 FTYX|Y, K|S %

- ZE=x e . s

- Y~ F2COXLTX| A SIS el
FAXIH 39, 7125 20
- HEFAHSEHAXR

0 0306 12

— KM -
O JzioizZat \
AEYoIR2 XY S

B

o] ARolNE A T3IILa} 2 Wokg Aot uat SRR, PSET IRIIT
2 o 1A 7 oo 2 Qo] She Ao Tl 2710 2 FRARE AA|
sigick SOHRTE HoHE W Al W 2748 128 T2 siglon] QEET 2
NI BUAI MGES B2 BS54, 1ot TS e w8 ey

[OR s

AQHS h 2RI 912 ofzlol 39, Blufe] ofzlo}3fle] AR ofzlol 3 &
_Z\_

3
e} @401 HETAI02 Y Al 2 CI2 3402 HIee] S4sle slo

o QR 2R} B

BSET YBE 4, 5710] ZAIRRIE BRI BREI] o] thR 3y, YA

o] Qlon], A2 2R EAEl, A7} HLolls kA Hag Zo® W
ek, QEAN 20 2 ofelRabgo] 24l 913 kFEso] Bot, & 28 el o
ARiRle] 2747] 9Qo] £ Ho2 ot



74 | 221013 10] OpRIR| A{7hant SAfat gl wot

[

=

JUYEUI
=24
b
. PO
s 49

; Y L ALY
S i 9 sesen
: 3%

EEL]

2B

SARANR

uxl

]

i =X % QEAHOIA,
T - L-EE2Y

0 004008 0.16 ~

—Kn

304 oo |

[BF 5-11] SHET AW (LS )

JRHEYT
2
N 3ugE
. vane
29
i &x
2 LusH E]
1 : g2
; Fax|
Ao % AeAX|
% AUEHR
3%l
338X
REAIK
SAIRSAX|

02
Km

Busst -

[13 512] BEEF ZMCKRIQIEE 4, 57

\ 4

Y L UL
A% g
3K

338%x
REAIX
SARYAAX
uxl
K229
=X % QBAHOIA,
LEEE2Y e

0002005 01
Km

[OF 513] FEET AW (CHEE HH)



05 OJMHX| Chg: 2giQlmal =it ot/ 75

. = LL— I— 40 O "

1) OMRR] 272 gk Jglelmat 244

JzIQIEe} 22 FI0] MFHEQ) AGAl BA] S/dol] ulet wipinsl, Sabkst 5 713
2 Pkt ié;a o]2ofxjo} 3k, ool 12Iglme} Gz *o*tﬂ oz e
SOHRT YOS Wk el U 27, B5ET IR HREY B3 S 4, 571,
oS e m2ld 2zl dhfo e 271, Al 3%, tiae Esiel
OlHIRiA] 7R Qlgh J3lolEet 2 WAl ;'Mc}a'cr

ZARISL OIS FHUARAS ARIRIGO 2 Sgict 220] e, £ 27} gl X0
ol XG0 2 o] 55 mRIA] FXhS 96 ARz 7] Folo] 2] WHksE &
28 OWRIAE gABLR, S 2o 2] At £x10 2 LELER GAlg S8 o)
BiRlo} ME, T 20| A28 XTI LS I 4 9lLE TysIgEL

CEILHE F4le
wlhnadal Y L5 Avek

Al o' i
3} 07 nihnadal 2XE

-

el e
[23 5-14] F72|Y OgiQlmat 24
HURIGO] DRITRL 2L oS ARISS ARG BIEt, o] AL Qe

o} T 271 Bagjo] 9Jz] oFn 7t2 47} glom x}2ko] Esfo] ZFOHA L Q1L 0]&0]
0lo} o]oj] Zg}st J2101xa} RAJo] WQS} 2 AHEO| LELER ARRRE E5H DM

— 1

A1E G2, ullo] ol5-2 ULSHA| slo] DRI 012 9Ix] 9k £2 2 et

i
mt:‘v



76/ 22elmato] opMRix| Af7baat SAdat 2

QH 2 HjEsh 4 MEE DSARIE ST Eot 2|8k Egfo] 2ton g IR 2 H
2 LELFR o] chaARlsto] npRi] XS SESHEE Sigic ot AlIR]
=5tz TA] ok %hlb T} O)NHZ] B2 572 LERE A Qlm2 Akt

AF ORI W QR T,
elhnagal 23k

CEIEE 2% Al
elfnagal 2Xb

AL A orkAlm
%} 07 nlhnngal 2Rk

[2% 5-15] *‘ﬂ"l°ﬂ mat 274
2R|do] TEIglet 242 BYR|TL 2R} BRiStE PBES AlRRIAo 2 5
gict, o] x|efe 2xo] 37 Yxlslo] 9l oftE £ AP P ERE T2 oo

FrIsto] St k2 2 RE] MAEel= DMRIRI) e o2 k2kef Qlof ojof] Afgler
J2IQ1Ee} 2o Wasict ol 3G wleh LERFR WA ARiE S Bako 2 HE]
oNRRIeE 222 2lietR, 3R] 20| nINRIR] #RJo] B EEE 2RI E2rf
oz 7] 2 LELIR, 7] AL APR(AERY &M%) P8, 28 242 ARM o}
] Athg Aoigich, B3 WS B2 Fooll 223 P2 PRt FYRal
/gi]is}o:] T 29| DNz 2 Z2IsF 4 9] E% TArsiect

=372 PN

w ofw



05 ORI | chg: J=Il=at ek ]t/ 77

Enai et a1 1 cehtiy
A0 AEE LorBanb Tl
|
PivEAl oHE AL Al (53E)

LEIHE 4'*’5_

wlAnadal % LE Avck

A'L4nHE TobYiion <35
3307 widnadal 2AE

(A7 5-16] BRI, 72| ZARIA JglQl=al 24

2w, 712 JRklZet 24 JFSS ARIRIGOR sleiet. 23YRIel Wl B
o1 gle, e chzst A2t 1*45101 glovt o 2 7t24 240] nIE3t 2|
olek, e Tz goll AT WPl BEY F9 WL ARF SUYS 1=folol B,
20| o}3 A A2 5o T2 2 Refo) oA S ESte, 712 ) LEL}

2 25 NS 5ol DTS SA 4 GlES Pysige

H =

CEIHE 2% 4l
nlhnngal b

aE AL criAla
33 i nihnngal 2XE



78 / 22101mal0] opRix| A{7hant SAfnt e

2102 oI SE7L Ao R F ORI JRiolTe} Aol Yoo R vhe

A|odol] BY=x|e} 7tes 242 Teflolol o oz BOH(2 518)).

¥ vus

wsqgﬁ \

Y48 S
% Xq
BU§67
BYESH |
stmﬂwgsﬁg& 5
US|
asnsm
%'!ivmsmaﬂizg: 7r3§§ 56,‘\

P )85%527!

. 3 7 “easst jl 7'% o : -
7 b - 2 Y ) S

4 ‘ <7 ; § SAEDteas:
| 3 il T ’ UEuE -L
5 W PSS JEMERT L4 ﬂ“.,'iL‘ JRMEST
g V| oes Ko g &

=
)
/ N

D o 124

[ ERC ) : . 3pEE
[ RG] ¥ ; [ R
ot - ugs /| e
0 025 05 25 0 030 12 : >
& PRI &7l
e / =%|
£2 / =
[= ojE
(a) BHHET (b) BeET

[33) 5-18] 2% U 724 Hix Lol

I

274 A DRI 2f7E B3P} IO R 0 DB(LENIR)S Bgslo] hERR A
A, B R WA A o] o e 2 fgsm 9Lom], EAIR] 4ol whe} 24
w5} wiEest 5 71 siol g7 29 7ol @A Qs k24 24 o) AEY

shuslofof gict,

O

o

3) AU S8 2zi}lmal =2/ A 1=

584 J2101e} SIS Qs BOiRCE AIRIRIN] Ak Zastet AlRIEo] o]
ARIR] 27k glgh azIolmRle] 2@23e QMR o]F 24517 Qg X 5ol
7 o107 £840) JWRIESE Pl o}R01 4 510 718 1 BRI
121 AlQjol] 2o 2 Hofet 4 91k & sof

_Tl
Sick oloh A MgAPt 339 S Auslol Jxiolzet 2l FEPIE 2490



05 M| Chg: 2giQlmal =il &iot/ 79

of glct. ool met AgAlE mpA] Zﬁ.

212 A TS AU, 718

m|o
I‘?‘,.'.
1]
9
ru
n
)
:FE

AXIBEAL,

51, 3

o
i
L)
o)
i)
|ru
19
r
o
N
o
= nJ|o
rﬁ

2] 7|1 B2 o2 nqRz] =
022 A28 £ QJct AL2Ale} 7]%jo] ARl W AJRITky|Rlo) géeﬁﬂ
sff B2 LEEAP), 28 ARIYG Al 55 3415

Tho] Al 202 FHEsF 2 olz2 J2jolma

Ns—|—1_

- OMEK R ToImz}
$tol et ofat
MEAl . sxaz

@i s Y

Aol
- M 'E'_l =r
= J2de} St 213 ok = LA LR
= SR, 7GR = ERAUAAHE
OJMIEX] Xz J2iQITe) St * AUTH B HEYI 7

= HCO0]0jx] H2

(2% 5-19] Aoy Jgiqlxat ek FHAPIRN



9

WO TR/ 2], 2014, “EAIBSE AW S TRIITR} AR Telllel 3 A AR G
Bk @A T TS o R, TR, 130), ppA3T3,

Z7PITY, 2009, TEA] S8 ojilslska §4% AV U FAET 37 ek,
Il 2014, lesh HST Shags 3 2203 45 84,

IR, 2016, ARG =Alg 2744 B =R 1,

SRR, 2018, TEAlE A B o] 22 S AWK, SARRIEDS, 59,
SR, 2016, TORQIZRLE o} gRF mARNEH ThH R oA A 1): Al B2 7158 4=,
71 R 9], 2009, "URE] &S 218t 52 New Deal Al 2219, ZFs]o] Huztg,

2153, 2012, “SAP WA SRt BA] 7903 ARFYCH BT - 18Il SRR Rlg Floe”,
rZ2EAR, 47(4), pp.283~292.

1532737, 2015, “EAl B4 S18E 9IR TIRIZe} AR Y Aol Wt AT - 2 Y )
shelalel BAS FHO 2", TIREARARISH, 16(3), pp37as1.

783288, 2012, “EAPIZAPIR QAR 131 QIZet Mg ARl - 3 13 QIZet Al Y e
Fyjo =", TREA), 47(5), pp.69~6.

Weth-2734, 19%, “71A%Y T |G &4l ohigh E940] Heks™ B7RIRY, T$h=gkgsslei], 15(4),
pp.472~478.

7, 2003, “EAIFARIS ghaixlo] Tipleq AR} AP, FHHElE ARIIQHER,

HR2RZI0], 2010, “F7 1 EAPTRA0] ERAAPREE T oIeiRtA F4RF AR, IRhagbargERsleRR],

24(5), pp.591~600.

HRA- SRR, 2012, “=A8 QlEet 2 Qfgk AR ek ARIsR] ), 40(5), pp.43~50.
2121, 2018, “TAlE A7 E ] 23 Eat AR, TARRIRET], 59, S3iiRlatete.
AMEA] 273F, 2009, "TMEA] 7hRS 28R Z71EAR],

AMZA] 27%3E 2015, TA2A] 7t24 27g-R] 7D,

- Rote], 2003, “EAPs ] ol PsHaTlol SRt 24 B9 - EA) 71248 FAlo R, reiagieel
7148¥51%],. 6(3), pp.17~28.



82 / 12lelmato] x| A{7haat At Sich wiot

H
- =1 oL

FaF-ordRrOlEA, 2004, "t 1 TIShS RE2> MEA 7h240] GEARERAY P B, RM=E1

7Vdelelr],, 6(1), pp.24~29.

AQ. :ru_}o] QABFERIG 2017, “EAlA U] oNIER] 55 Bis} EAP, Feh2sAn1sks] 20174 A7 [3Haths]
t‘g& . 26, p.191.
3F, 2016, “I]1 QlZafA B AJXo] Sltiel A - SiTEHn} 1H JIRIDR[ES FAo =" Rh2T
SI3)2],, 44(2), pp.83~95.
SEFTRIRN 24T, 2015, “GIS 7IRF PMI0 MRS AARE AEIAT TRtaoh7[8H5515)7] ,

ol er 1 29I E, 2014, “IRRLeLAER{0] o}z - 7|2E| HolR BAS FHo, FhaE

i

SkSIR], 42(2), pp.65~76.

HE4, 2014, “NEA] PMI0 BILE 2wt AP it rehaxlePgRSleR],, 17(1), pp.61~69.
24Z7R), 2009, “P3 AN 199 2R s BRI 13k - ABEIE 93 RIS ThgoR, Tk

S52],, 15 (3), Pp.145~154,

J

ARG, 2013, “EA] HE 2740) Shapy 1) 4 - AvbRel SRS chfoR”, Tiae

2R, 2001, “EARYEIA] 250 TP et I - GRS ARIRT, RI=27RISR], 29(3), pp.38~45.

232R423, 2000, “BIHEZI7 ol Ofgt A2 BIMIRIPMIO)S] BT BAT, et Istala], 18(1),

[e] =2

pp.31~39.

F4- A, 2009, “E=ARIY SR]o] =2 o7 [gFgERel Ut A, Teh=sielgeteli], 47(3), pp.386~

385, 2018, “IgRITaje} SARAZ D2y AR, TPHHE, 684, FUATL,

@%}ﬁ%‘ﬂ%ﬂ?}‘ﬁ% 2005, s210] Ci gl T A - EARISRINC] Sxlet Fap o 5

, 2009, "AlEAlS] 248t 2SS QIRF D3IQlZal 24 71Ro] Thijt A,

ol
i
ol
o?f.
w
rﬂ

79, 2011, 77|50t 1499 TA) 2kl e A%k RleImele) aait U g

PIUFPRBIAIY, 2012, 715800k HSY BAPHS It T3KIT2} HeF 22,

3kE3 2008, “EU Ev}2 Eo] AEEAARITL =], rekEnt AjE, 58, pp.195~205.
SHII7IAIL, 2017, “TWIRIK] A2 Sk AR R B EA] AP S, ISR, 45(5), ppdndo,

lol}

PSR, 2000, V1SRt X3S Rt 9= DRIRIEAF T2 Ay

B3R, 2016, kROl BQI} DRI, EoiH Wk,

¢



(o

13, 2016, “E29 E5A10] A 720) THE ZORRIPM2E)SE Mz G - A ST
312 thgo =, MSARINEE AT,

ol

oI, 2012, LI Aol THE i A 4P, Sl AArigheR,

=0,y O

Alcazar, P., Galan, C., Torres, C., & Dominguez-Vilches, E. (2015). Detection of airborne allergen
(Pla a 1) in relation to Platanus pollen in Cordoba, South Spain. Annals of Agricultural and

Environmental Medicine, 22(1).

Arnon, D. 1. (1949). Copper enzyme in isolated chloroplast: Polyphenol oxidase in Beta vulgaris.
Plant Physiology. 24: 1-15,

Asam, C., Hofer, H., Wolf, M., Aglas, L., & Wallner, M. (2015). Tree pollen allergens?an update
from a molecular perspective. Allergy, 70(10), 1201-1211.

Benedict, M. A. and McMahon E. T., 2006, Green Infrastructure: linking Landscapes and

Communities, Island press.

Bottalico, F., Chirici, G., Giannetti, F., De Marco, A., Nocentini, S., Paoletti, E., Salbitano, F., Sanesi,
G., Serenelli, C. & Travaglini, D. (2016). Air pollution removal by green infrastructures and urban

forests in the city of Florence. Agriculture and agricultural science procedia, 8, 243-251.

Cai, M., Xin, Z., & Yu, X. (2017). Patio-temporal variations in PM leaf deposition: A meta-analysis.
Environmental Pollution, 231, 207-218,

Chen, L., Liu, C., Zhang, L., Zou, R., & Zhang, Z. (2017). Variation in tree species ability to capture
and retain airborne fine particulate matter (PM,s). Scientific reports, 7(1), 3206.

&
Smith, K. (2005). The global burden of disease due to outdoor air pollution, Journal of Toxicology
and Environmental Health, Part A, 68(13-14), 1301-1307.

Cohen, A. J., Ross Anderson, H., Ostro, B., Pandey, K. D., Krzyzanowski, M., Kinzli, N

oy eee

Fernmandez-Gonzalez, D., Gonzalez-Parrado, Z., Vega-Maray, A. M., Valencia-Barrera, R. M.,
Camazon-lzquierdo, B., De Nuntiis, P., & Mandrioli, P., 2010, Platanus pollen allergen, Pla a 1:
quantification in the atmosphere and influence on a sensitizing population, Clinical & Experimental
Allergy, 40(11), 1701-1708,

Hong, C. S., 2015, Pollen allergy plants in Korea. Allergy, Asthma & Respiratory Disease, 3(4),
Pp.239-254.,

Jang, A. S., 2014, Impact of particulate matter on health, Journal of the Korean Medical Association,
57(9), pp.763-768.



84 / JgIQImatol OjMIR| Azt gt FAfat Sk fioF

Jo, H. X, & Ahn, T. W., 2012, Carbon storage and uptake by deciduous tree species for urban
landscape, Journal of the Korean Institute of Landscape Architecture, 40(5), pp.160-168.

Jonckheere, 1., Muys, B., & Coppin, P., 2005, Allometry and evaluation of in situ optical LAl
determination in Scots pine: a case study in Belgium, Tree physiology, 25(6), pp.723-732.

Keller, T., & Schwager, H., 1977, Air pollution and ascorbic acid, European Joumal of Forest
Pathology, 7(6), pp.338-350.

Kume, A., Tsuboi, N., Satomura, T., Suzuki, M., Chiwa, M., Nakane, K. ... & Sakugawa, H., 2000,
Physiological characteristics of Japanese red pine, Pinus densiflora Sieb. et Zucc., in declined
forests at Mt. Gokurakuji in Hiroshima Prefecture, Japan, Trees, 14(6), pp.305-311.

Liy, J. Cao, Z. Zou, S. Liu, H. Hai, X. Wang, S. Duan, J. Xi, B. Yan, G. Zhang, S. Jia, Z., 2018,
An investigation of the leaf retention capacity, efficiency and mechanism for atmospheric
particulate matter of five greening tree species in Beijing, China. Science of the Total Environment,
616, pp.417-426.

Ly, S., Ren, J., Hao, X., Liu, D., Zhang, R., Wu, M. ... & Wang, Q., 2014, Characterization of
protein expression of Platanus pollen following exposure to gaseous pollutants and vehicle exhaust
particles. Aerobiologia, 30(3), pp.281-291.

Manchester city council, 2015, Manchester’s Great Outdoors - A Green and Blue Infrastructure
Strategy for Manchester.

Margitai, Z., Simon, E., Fabian, 1., & Braun, M., 2017, Inorganic chemical composition of dust
deposited on oleander (Nerium oleander L.) leaves, Air Quality, Atmosphere & Health, 10(3),
pp.339-347.

Mayer of London, 2018, London Environmental Strategy.

McPherson, E. G., van Doomn, N. S., & Peper, P. J., 2016, Urban tree database and allometric
equations. Gen. Tech. Rep. PSW-GTR-253. Albany, CA: US Department of Agriculture, Forest Service,

Pacific Southwest Research Station, p. 86.

Mukherjee, A., & Agrawal, M., 2018, Use of GLM approach to assess the responses of tropical
trees to urban air pollution in relation to leaf functional traits and tree characteristics,
Ecotoxicology and environmental safety, 152, pp.42-54.

Ministry of Environment, 2018, Environmental Statistics Yearbook 2017, Ministry of Environment,

Korea.

National Institute of Environmental Research, 2017, Annual report of air quality in Korea 2016,

National Institute of Environmental Research, Korea.



Nakaji, T., & lzuta, T., 2001, Effects of ozone and/or excess soil nitrogen on growth, needle gas
exchange rates and Rubisco contents of Pinus densiflora seedlings, Water, Air, and Soil Pollution,
130(1-4), pp.971-976.

Nowak, D. J., & Crane, D. E., 2000, The Urban Forest Effects (UFORE) Model: quantifying urban
forest structure and functions. In: Hansen, Mark; Burk, Tom, eds. Integrated tools for natural
resources inventories in the 21st century, Gen. Tech. Rep. NC-212. St. Paul, MN: US Dept. of
Agriculture, Forest Service, North Central Forest Experiment Station, 714-720, 212.

Nowak, D. J., & Crane, D. E., 2002, Carbon storage and sequestration by urban trees in the USA.,
Environmental pollution, 116(3), pp.381-389.

Nowak, D. J., Crane, D. E., & Stevens, J. C., 2006, Air pollution removal by urban trees and shrubs
in the United States, Urban forestry & urban greening, 4(3-4), pp.115-123.

Nowak, D. J., Hirabayashi, S., Bodine, A., & Hoehn, R., 2013, Modeled PM,5 removal by trees
in ten US cities and associated health effects, Environmental Pollution, 178, pp.395-402.

Park, H. J., Lim, H. S, Park, K. H,, Lee, J. H., Park, J. W, & Hong, C. S., 2014, Changes in allergen
sensitization over the last 30 years in Korea respiratory allergic patients: a single-center, Allergy,

asthma & immunology research, 6(5), pp.434-443.

Peper, P. J., McPherson, E. G., & Mori, S. M., 2001, Equations for predicting diameter, height,
crown width, and leaf area of San Joaquin Valley street trees, journal of Arboriculture, 27(6),
Pp.306-317.

Rai P. K., 2011, Dust deposition capacity of certain roadside plants in Aizawl, Mizoram: Implications
for environmental geomagnetic studies, In: Recent Advances in Civil Engineering S.B. Dwivedi et
al.(Eds), pp.66-73.

Rai, P, K., & Panda, L. L., 2014, Dust capturing potential and air pollution tolerance index (APTI)
of some road side tree vegetation in Aizawl, Mizoram, India: an Indo-Burma hot spot region, Air
Quality, Atmosphere & Health, 7(1), pp.93-101.

Sadeghian, M. M., & Mortazaienezhad, F., 2012, Selection and identification of air pollution-tolerant
plants by air pollution tolerance index (APT)) in urban parks of Isfahan, Iran, African Journal of
Biotechnology, 11(55), pp.11826-11829.

Scala, E., 2013, Molecule-based diagnosis and allergen immunotherapy, Eur Ann Allergy Clin
Immunol, 45(Suppl 2), pp.25-32.

Schaubroeck, T., Deckmyn, G., Neirynck, J., Staelens, J., Adriaenssens, S., Dewulf, J., ... & Verheyen,
K., 2014, Multilayered modeling of particulate matter removal by a growing forest over time, from
plant surface deposition to washoff via rainfall, Environmental science & technology, 48(18),



86 / J7IQILato| O|MIHR| Azt gat FAfat Sk fiQF

pp.10785-1079%4.

Schleicher, N. J., Norra, S., Chai, F., Chen, Y., Wang, S., Cen, K., Yu, Y. & Stiiben, D., 2011,
Temporal variability of trace metal mobility of urban particulate matter from Beijing-A contribution
to health impact assessments of aerosols, Atmospheric Environment, 45(39), pp.7248-7265.

Semenzato, P., Cattaneo, D., & Dainese, M., 2011, Growth prediction for five tree species in an
Italian urban forest, Urban forestry & urban greening, 10(3), pp.169-176.

Shaw, P. J. A, HOLLAND, M. R., Darrall, N. M., & Mcleod, A. R., 1993, The occurrence of SO;-related
foliar symptoms on Scots pine (Pinus sylvestris L.) in an open-air forest fumigation experiment,
New phytologist, 123(1), pp.143-152.

Shi, J., Zhang, G., An, H., Yin, W., & Xia, X., 2017, Quantifying the particulate matter accumulation
on leaf surfaces of urban plants in Beijing, China, Atmospheric Pollution Research, 8(5), pp.836-842.

Song, Y., Maher, B. A, Li, F., Wang, X,, Sun, X., & Zhang, H., 2015, Particulate matter deposited
on leaf of five evergreen species in Beijing, China: source identification and size distribution,

Atmospheric Environment, 105, pp.53-60.

Tallis, M., Taylor, G., Sinnett, D., & Freer-Smith, P., 2011, Estimating the removal of atmospheric
particulate pollution by the urban tree canopy of London, under current and future environments,
Landscape and Urban Planning, 103(2), pp.129-138,

Thambavani, S. D., & Sabitha, M. A., 2011, Variation in air pollution tolerance index and anticipated
performance index of plants near a sugar factory: implications for landscape-plant species selection
for industrial areas, Journal of research in Biology, 7, pp.494-502.

The president’s Council on Sustainable Development, 1999, Towards a Sustainable America.

Uni, D., & Katra, 1., 2017, Airborme dust absorption by semi-arid forests reduces PM pollution
in nearby urban environments, Science of the Total Environment, 598, pp.984-992.

Wang, L., Gong, H., Liao, W., & Wang, Z., 2015, Accumulation of particles on the surface of
leaves during leaf expansion, Science of the Total Environment, 532, pp.420-434.

XinXiao Yu, 2018, Regulation on PM2.5 and Other Atmospheric Particulate Matter by Forests, 3F&A]
H2]|A(2018.03) HEALR,

http://cleanair.seoul.go.kr/main htm(A12A] Th7 834 BA|AH)
http://data.seoul.go.kr/ (A2 ZF=IHo|EFR))
https://egis.me.go.kr/(EFFa7 P BAR]A)

https://www.epa.gov/(US EPA)



http://www.forest.go.kr/(A21%] Sm|o]r])
https://greencitysolutions.de/(22IAE}I&2A ZH[o]r])

https://www.london.gov.uk/what-we-do/environment/parks-green-spaces-and-biodiversity/ pocke

t-parks-map(3 ZAmk3mH)

http://www.nature.go.kr/(Z7 PEE-Z XA A HA| AH])
http://opengov.seoul.go.kr/data/14732526(A&A] 7124 315t E7))
https://seoulsolution.kr/ko/living-Infrastructure(A27xHol7 10| B)
https://www.stuttgart.de/(4#5E7F2E Zmo]z))
http://upis.go.kr/upispweb/(EAARIEZII BAH] A)
http://www.me.go.kr/issue/finedust4/ (735 SHo]z))
http://www.mapo.go.kr/ (B2 Em[o]r])

https://www.itreetools.org/(i-Tree ZH[0]z])

*
ri
ril
r
I
N,
fu
rlr
o
)
Mo

Foll 7]RHeHR] 9L



88 / JgIQImato| ojMIHR| Azt ot FAfat Sk fiQF

Abstract

Evaluation on the Reduction Effect of Particulate Matter through
Green Infrastructure and Its Expansion Plans

Won-Ju Kim - Su-Young Woo - Cho-Rong Yoon - Myeong-Ja Kwak

Outdoor activities have been recently restricted because of the
occurrence of particulate matter. Moreover, people have increased
concerns on health effects due to the growth of particulate matter.
After identifying particulate matter as a disaster, the city of Seoul is
taking measures to limit the operation of vehicles and their pollution
during the issuance of emergency reduction actions. This done with
the aim of ensuring that emissions and exposure are reduced.
However, besides preventive measures, various measures should be
put in place to reduce particulate matter that has been already
generated. In this respect, the importance of green infrastructures,
such as parks, green spaces and trees in urban areas is increasing as
one of the ways to reduce particulate matter. In order to understand
the reduction effects of particulate matter on trees in the city, the
particulate matter adsorption of the trees was analyzed through field
measurements that targeted the street trees in the major roadsides of
Seoul. Expansion plans for green infrastructure, such as theselection
of appropriate species to reduce particulate matter and methods of
arranging the trees were proposed. The main contents were
categorized into analysis of trends related to green infrastructure,
review of domestic and foreign green infrastructures related to air
pollution, analysis on particulate matter reduction effect on green
infrastructure, and proposition on green infrastructure expansion

plans for coping with particulate matter.
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In the analysis of trends related to green infrastructures, the green
and street trees were selected as green infrastructure for reducing the
particulate matter. The green infrastructure of Seoul was analyzed. In
addition, previous studies on green infrastructure for particulate
matter reduction were reviewed.

Second, the domestic and foreign green infrastructure cases related
to air pollution were reviewed. The cases for green infrastructure
policy related to overseas air pollution were also reviewed. As a result
of examining the instances of green infrastructures for particulate
matter reduction, a review was done on the city forest(taking into
consideration the wind path of Stuttgart in Germany), green wall of
Europe and domestic cases, such as the composition of urban forests
for reduction of particulate matter, greening business, and the
particulate matter reduction bench.

Third, the effect of particulate matter reduction on green
infrastructure was analyzed. Through the analysis of the current
status of tree species in Seoul, the Ginkgo biloba L., Platanus
occidentalis L., Zelkova serrata (Thunb.)Makino, Prunus yedoensis
Matsum, and Pinus densiflora Siebold & Zucc. in Seoul Forest and
Yangjae Citizen’s Forest were selected. From the analysis of
particulate matter adsorption in major species, the species that most
effectively adsorbs particulate matter per unit area was the Ze/kova
serrata (Thunb.)Makino and Platanus occidentalis L. The amount of
particulate matter adsorption by leaf area index(LAl) was 1.4~2.5g/m
for the Zelkova serrata (Thunb,)Makino, 0.8g/m for Platanus
occidentalis L., 0.4~09g/nt for Pinus densiflora Siebold & Zucc,,
0.5~0.7g/m for Prunus yedoensis Matsum, and 0.2~0.4g/m* for Ginkgo
biloba L. The amount of particulate matter adsorption per tree within
the range of DBH for the target trees was 66.6g average for Zelkova
serrata (Thunb.)Makino, showing that it had a relatively more
particulate matter adsorption effect(37~96g/tree). The air pollution
tolerance index per tree within the Seoul Forest and Yangjae Citizen’s
Forest did not show any statistically significant difference. However,
the air pollution resistance index for the Platanus occidentalis L.,

Pinus densiflora Siebold & Zucc., and Prunus yedoensis Matsum. were
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relatively higher. However, all the five species did show similar figures.
Depending on the location and pruning of the target trees, the amount
of adsorption varied. The number of analysis on particulate matter
adsorption was insignificant and focused only towards a certain
season. As a result, the estimated amount of particulate matter per
tree may have some deviation. In the future, all seasonal repeat
measurements are required for more accurate results, Moreover, a
complex review of various variables is required. In addition, a planting
method should also be developed.

From the study of analyzing the distribution of particulate matter and
green infrastructure in Seoul, the results showed that the large green
areas had a relatively low concentration compared to other areas. To
propose a green infrastructure expansion deployment plan, a green
infrastructure connectivity was analyzed, targeting built-up areas
having relatively high particulate matter and Yeongdeungpo-gu and
Dongdaemun-gu with low green areas. Based on previous researches,
a proposal was made by applying green infrastructure elements for
reducing particulate matter.

Finally, a green infrastructure expansion plan for coping with
particulate matter was proposed. Based on urban characteristics and
given the limited green space area of Seoul, in order to reduce
particulate matter during urban greening, it is necessary to utilize
plant species that have relatively high adsorption ability against the
particulate matter. Since the trees that had a high total leaf area or
area index while having a high per unit adsorption area had higher
adsorption amount of particulate matter, the Zelkova serrata
(Thunb,)Makino is relatively the most efficient. However, since
deciduous forest trees do not have leaves in autumn and winter, the
adsorption effects of the particulate matter can be reduced, whereas
the pine and evergreen needle-leaf trees can be said to be relatively
effective for particulate matter reduction during winter and early
spring. Therefore, by planting the evergreen trees together, the
seasonal characteristics of particulate matter reduction should be
complemented. The key to green infrastructure deployment for the

reduction of particulate matter is the fact that trees and greenery play
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a role of blocking and filtering particulate matter, and multi-layered
planting is important. During multi-layer planting the method of arbor
+ arborescent + shrub + herb is the same. However, in the case of a
residential area requiring protection from particulate matter vertically
from the source, a dense and stepped arrangement is effective.
Meanwhile, for the areas where smooth dust emission is required, a
composite arrangement is effective such that polluted air is
discharged to the outside of the city through a constant gap between
the trees. However, since in Seoul there is no room for green space
due to the city’s characteristics, it is desirable to consider stereoscopic
greening, such as wall greening and rooftop greening. Moreover, in
order to efficiently expand the green infrastructure, we proposed
ways to build a green infrastructure system through citizen

participation.
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