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A TARAIE S0l EAlE, 7tead] 9T 9 7ks dehdetl of
o
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1) EAES PM2.5 N

Xinxiao Yu(2018)29] £=+9o] W& v|w A14y} A = 15~18m ZE9 H=Y
e, 2u|AAR] AAo antdolaki stk Xinxiao Yu, 2018). Aro] 9J3t 7]
oAz 9] 24 "2 H7H(Deposition), AFH(Blocking), &2HAccumulation), &5

(Intake)= WA™ APAIRE W82 ths HEoF At

} olN mlo

(F 2-2) MO 7| & DIMHX| ZH gpAl

o
A g HALIE
- TEY DRI £ 2 U UR S 22 27| o]
Deposition(Z) o= " fo ==
37| &Y 22 Sot BN
o MES 2XISH L2} 71K LA E Eof| O|MHX|2
Blocking(AiEh) JE =T DUER HEe =e Cf) 1t fol—_r: S Soll OjM(2XIS|
=& UXet 25 IEHS BISIAIZIC
. HH X0l BH|ISS A X0 Qo) OJMHX
Accumulation(E%) MEH 2 ZF g 7|_.:|:—|_F_L I' 22 M5 X80 Qo OIMHXIE
B CH7| QRp= A= 7 E5f| AI20|| R2l%|0] A2
Intake(24) SoleIATA| b i1 ct _E ;l S= a0l 230 FYUE A=9
CHAF BESO &OE 4 QUCH

WrE7le 2 2719 vA-AE, 714 23 9lo] SAS2 A2 7|9 vAHAE &

S8t Tabdoln] PEHTH: TEo| SAIST WG4 TAHA Fol o ol

(a3 2-3) M9l OMHX| &M gt

Broad leaf Accumulation Capacity Branch

S: 28.2 uglem? Particulate Matter S: 223.5 pglem?
(W: 11.6 pglcm?) l l l

I: 38.1 pg/cm?
I: 8.8 pglecm?
Less NO, and SO,* than leaves

Stem
S: 1980.4 pglem?

Coniferious leaf
S:15.4 pg/em? \ )
(W: 22.6 pglem?)

I: 6.1 pglem?

TREE

S: water-insoluble particles on surfaces
(W: in leaf epicuticular wax)
I: water-soluble ions in particles

1: 355.6 pglemy

K= Xinxiao Yu(2018), Regulation on PM2.5 and Other Atmospheric Particulate Matter by Forests, St - & EA|&D
OIMHA] TS SZXY K=
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(B 2-3) TAl MB Q80| M2 DMBX HYsE
ExY B=g Aasd zeasd sat
PM2.5(ug/ ) 147.58 168.03 184.01 165.40 166.65

= Z0Pf 2m O[ofe] 22
E%4: HHSOILY H|SZ0

| 42
24 WG e 20| Yel= U

AR, Bk SlekRA 58 BAI5ke] PM2.59] A AEA 2 93RS BUIsH At
oot 42 PM2.5E 2T 4 Q= 7P AEe 582 VXA jlon, g s &Y
& A%, BE 2 29 o2 e

(B 2-4) 30| 2 PM2.5 =&Y
Vegetation | Accumulation Deposition Blocking Intake A

type Mass(kg/a-kit) | Mass(kg/a-ki') | Mass(kg/a-kr) | Mass(kg/a-kr) | Mass(kg/a-k)
Conifer 68.01 149.23 132.66 0.04 349.94
19% 43% 38% 0.01% 100%
Broadleaf 90.23 171.48 146.37 0.52 408.6
22% 42% 36% 0.13% 100%
Mix 120.33 254.12 201.12 0.67 576.24
21% 44% 35% 0.12% 100%
Shrub 30.54 59.75 44.75 0.33 135.37
23% 44% 33% 0.24% 100%
Grass 16.91 33.74 24.23 0.12 75
23% 45% 32% 0.16% 100%
Average 65.20 133.66 109.83 0.34 309.03
21.50% 43.57% 34.80% 0.13% 100%

Kt=: Xinxiao Yu(2018), Regulation on PM2.5 and Other Atmospheric Particulate Matter by Forests, $t - & TAlz}
OIMEA] S MEXY Xt2H

=il]
=

Ted I g Al SGE ol Rt AHE, e dels TPAERE
Ho= oF F, 7 FHE &5 WHsH FolA, uAHAE fe AHE 24ske Ao

AL ARbeRT

r

{m
BN
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O 2-4) =24 JZHME X4 o

D
s

I VN A Vs
E

TONTANS AN DN
| L ‘ Strong : | Azl ‘ | Weak : ‘ Medium : | Strong : |
10m T am [ 8m 10m
Roadway  Sidewdlk Green belts
trapping PM
gt & TAlED

Roadway Central
=TE green belts
XFZ: Xinxiao Yu(2018), Regulation on PM2.5 and Other Atmospheric Particulate Matter by Forests,

OIMEX] oS HEXNY Azd

QY 2-5) 3Y 42 x4 0

| weak | weak: | Medium: | Strong: | Medium: |  Weak:
[ am | 8m [ 1om | £8m | 8m [
Footpathin Green belts trapping PM Streets outside
In the park the park
ot & EAlE

\
Activity area
in the park the par|

XFZ: Xinxiao Yu(2018), Regulation on PM2.5 and Other Atmospheric Particulate Matter by Forests,

OMTA S HEXY Azl
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ATt
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I
o
g
il

E

He

EAE 2523 U

A AN 2km

ZH| | OSIRIS(Z= Turnkey Instrument Ti)
o= | OMEX], Z0MSX], S, 35, 7|2

BT T
ox|ox| o

20N ASEH Off 52 KR(RAIZ) — 14|
7H X2 MAKER)

Pl
HU
0%
r

T %Eﬂrf(zom) A ATHS DB S SR BEAE

A 2HAHA s @4 11Al9] 7 @A Ueigon, EA %04 23 Azt
HAEA] FE7F RolAl= A2 TAlE 9 F50] =obA A e 3Ed F2HEF)Ol
HYA7] oz BM=gict.

FAPIZE T EAlwS] Hat BAEA(PM10)2F ZHAIHAI(PM2.5) & ke EA4lT H] s
15%2}F 8% RA UEHT. 53], 24 IAFE Q5 4AI7HA] TAj0] Zu|AHA|2} n]AH
A FE= 17.4ug/m'} 29.3ug/m'E EAETE 15%2F 24% Z47F Wttt T3l 2% 949
ZUAHA] S=(15.00g/m)7F SFF T 7P RA UET

L4 AiZtHellE Al RINEA] ] £8 sedoR dERl oA Bige] f-lo] ofFA|
A, Al YRS S50] Ao 2% ARtHolE S40] oA WWelEe] mA|
Aot g2 P LAEdE FEEFF)sI] AA ST RIS 2835l el
Aot AIZER 712 9 vie] JFer EAlee] nAHA] s et 2 2es
Heldh

O 182 =40l et 9lE W2 Uirt gle o 718kl o gdsite Ae
HoFA Sl
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(38 2-6) TAI=0IMCl 37] 2t

_ Reduced wind speed

/l
r
Iy

h et
@ &8 <
& & |./Radiative Reduced

T ® 3V raoning .
| S v vegetaion,
- . - 22 L evaporation
- Anthropogenid § = ke, R
£ heat <~ 2 I& -
- = U e O‘_
= lemissions e

.& ™ -

e - " o 8 " )

a

N=Z: Elie Bou-Zeid, Land-Atmosphere—Hydrosphere Interactions in Urban Terrain,
https://erams.com/UWIN/a2-a/

ad 2-7) AZE S£8st

E&(m/s)

|

8AlO[H 8A|-16A] 17A0]%F

TE: DL NEE(2018), HY A2 DIMER gl= ZAIZ0M BEXtz

3], ZUAHAPZE UE AL o, 24 Alztdiols =A%

E S
Hot EAIT 03 Aol = ZAgo] ‘HE £ R AT UM TAL U dAE

9¥ & 24 GAIFE A7 2UHRA] Fee EARO] EHEY 23] 37% =7
A AR 25 AIZH12A1~16A)0lle Z=AIES] 2AHA] s27t ol AR
o WA Hebgen, ofd B =2 AYARKI8A] ol :)7HA] A& Qi
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(ag 2-8) ARIE TAlEd o9 OMTHA] = Hju

90

— A

— A
XA W————————————— PN LIgEH 7|1 &
= "
al
= 30
=]
®

0
6 8 10 12 14 16 18 20 22 24
150

— 5]

— |
oy LIgEA 7|8
S e N
7
&l
= 50
o

0
6 8 10 12 14 16 18 20 22 24

AE DEYLEIEI(2018), HY A2 D4R Qe ZARNN BEXE

2) 7t242 PM2.5 NZ &1t

Lixin Chen(2018)9] 212 @70l4 E2o]4 7124 Ao]o] ZHAo] th7]2ge] 12l
ke B9 Fh2d Ao] B7HE ThEA shod Zi7he] Ao SolA B4 Edt 2o
q 99 FE0| BRE 2SI 7HRs Aol7t EEUSE 0PI RS AL T 5

ATk,

(3% 2-9) 7t24 AL0|9] 7t

P @ £

0.4H | 0.8H L.2H
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(a8 2-10) 34 Qg 2-11) 835t

37 IWWI'IHE Fﬁﬁ‘ﬁé?ﬁﬂiﬁm%ﬁ*ﬁmﬁﬁ*ﬁzzﬂ 18] 3-8 DUFRBF ) fi 1 47 it 000 PRI 6 AR 3 A 2

Xt&: Lixin Chen(2018), Effect of Street Trees on PM2.5 Abatement in Street Canyon, 8t - & EA|&1t O|HHX|
e d=XY A2
7I2S S50 e 9T Ao 1 A3 JHS7E SEET A A] 2ol
EUTE HEE 20ug/nf olde] SRS Btk sHARE Zishdo] HefttESs 5 =
IF 23S 2 AHAE 8= 8 S olojA, 50 v FAI7E Sasttt

(a3 2-12) gLt &H PM2.65 S7t

=== Broadleave species Late Spring
== Conifers

< w =
H | J—

Broadleave species PM, , accumulation (ug.cm‘z)
b
<

o«
40 5
Summer-Autumn =4
15 30 8
3
10 0 &
3
Sﬂﬂﬂﬂﬂﬂ .abd il '
Il 5
0 -ﬂ Hﬂﬂﬂ rl 0
FEEERE RS E R PR H
ST eEce 35888 %egRSE s m‘.&%gggb‘ofﬂ
w c 32 ;-,g_ =0 . a
:w@g.om wm‘ﬂ'is.-togg Sm Uu,gﬁ‘*g_m 8 Dpo
Eﬂc_mv:uug-a*uewsa-.sog EER T Y £2353
aﬁcta_css asOPI=Ew ﬂww--—gaocmmgﬁm
5555553555 & Bif BEdsisRRisEt
ExTLa $<g5 © 285 <E8=TS82wLE g
g 8 8o T¥ & wgE g0
s x g & & T & =
k) e
s
Xt=: Lixin Chen(2018), Effect of Street Trees on PM2.5 Abatement in Street Canyon, 8t - & EA|l&DF OJMHX|

S HEXY A=Y
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3) LISl oI5t =OIMTX] KA

20199 A7) hEw o] Fe|H plAAE AFoE FFRL 1] =)
VA AALS ZAT A, AT, FRUL, PAZUT, LEUR, ST 2o0l9)
om, W47t BR%RT} WARA ARG TkAelgict. Tt Sme] mepet ohet 1}
20| Y FHEE Tefete] 2L Agete] vlHAe] e U7t asto

i skt

(33 2-13) EMEEQ| Hw

T T T 17 1711 T T 1T 17T rri

- | =~ Pine tree — ==« Zelkova E
|57 Taxuscuspidata — =& —  Ginkgo -
}\Q Platanus 7

10-3 1 1 [ A N | 1 1 [ B B A |

10 100 1000
d, (nm)
5. =

Xt=2: SMIZI(2018), Characteristics of Submicron and Ultrafine Soot Particle Removal by Tree Leaves, $t - &
Sz OMEA] e HEXY AzH

Lixin Chen(2018)9] @70l vHsQIL uAeA] H7go] EAT, WL Yoloje
o gol} ol Be4E ZUAUAS F FAAULL S
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(O" 2-14) LtR940] PM2.5 HNY

s 100 20
|5 18 1
g) 80 - 16 -
pos 14 1
=
2 60 12
3 10 1
€ 40; 8
g 20 - g ? b 7 4 -
b b b 2 ]
Ny U
[} o] o = O] o [0} 2] Q (2 o
s 5 8 3 & ¢ s 3 8 3 3
= £ = o o 5] = S £ = g
o © u O 8 5 a @ © (s} nﬂ_ﬁ
“© o g < £ &g « 8 e 3
g 3 & = S
o 8
Pinnate : 352 £50 s &2 90| 22 HiFF Hlo| HAHl BY(ARY)

Palmate: £HIS 20| Q1

Ovate: ZZ2QF ¢

Acicular: HF=2o| ¢

Lanceolate: 22| @l

Fanshaped: 2iE 2

Dichotomous: Q0| FZ2=2 Z2pxl B

Parallel: HE&H

Xt=: Lixin Chen(2018), Effect of Street Trees on PM2.5 Abatement in Street Canyon, 8t - & EA|l&DTH OJHHX|
g HEXY A=zH
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FHPIAL AEAT AR, BAL 9 Eeo] 45t BAEW Fake, 54
8. FAREL Poislo] 4B ARol LHATE 0FL HBA] FHEW 71T wet
GRAZ T 52 fusle] BAY 5 L A - ASIH B A Foto] 15
of 4L F2AKPye, 1989). 2E0] A AT FYUAL ] et 8L &
HIE hs 4 Sk SR ARRe) 0F UL Autsty] flste] /13 T s i
$ol3, thE shbe AE to] RUE 020 o) WE SHTU THULES Ak
ad} GUSZPL ol83te] A s WA WHgoltkHeath, 1980)

2. 7120 st M=o Xy

FEo] YIS A= 7RAY Fellees 7HAY FR, HEARE HE Al A4 Ak,
2%, F&, 7%, BS717 5ol v vE2EY til 7tAEEel HE ATt Bl (= A
Haeh, 2012).

=0 AEY A0 gt B A W T ofY e, AEH A TR, kE A ¢
= 7|7t wet uje- o2 A4 YeRdtHColeman et al., 1995; Oksanen et al., 2001).
o2fgt 2|4 Hkg- Alol= AEFH A titt 5=l 45 7+ v27] wlzolth. oAI7HA]
oo LS EgA, ofFAIA, AAARHE QF SO tigh A7| ukA HRS- 0 2 HE] 1:}7]
T4 1ol o|27|7HA] TRt aFES e R AEE Aeo] HiEgoY, &%
e kg Zpolof tigt e @2 YA Fokal Sl

3] 9(2009)9] Aol oJ5tH, E9] 0 WS B kE T Uehd A Hisf
o Jotetd wke-59] EE3} A AFET sigith. BATUE, e, fSUE, &
FHUE, B3RS 150ppbe] 20 =& AR AE 7|2 3t 57 59 oF& U4
< 5 A $3EFAUE> A5 Al U SSEsUE > e s > Wadu) o

4) AAMSIED ESlATE 0|0 2o BHSSt0] M7= ZAE SHOICH 7| £9 OFg7IALL 7|7 BHEot0
M7= OFZHAS MBIA|A S DIST| T120| ZEIEtAD-SHAIAEC| 2I0I0| EiCt

=
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2 FEEI
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— % =
gt =2 AL JFEA7E Blag] Aokl gdee o ottt 1E U Y

2 SoME At 50l eH, Ahre AR ofet Ao gt
SHAEToHA(2012)% He=(2012)9] d7olM 52 d7led=el didt A3
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)
a0
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= g e
AHEUR 52 U QLT - HR
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- L20| LS - A IR - AFHLR - &
L2 SEE -S4 B SIsLe
SAHH
=1 HOXZ.E2I| IO .OH=| 2. X|Thf2 . =
21 | g2 | BUR-SILROD- 2R LoT RETEEnE EEATE
A B
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07|99 Hat 23 | 7IEUS, 7ML, SHEUS, OlEj2|LE2], S3US, LEIUS, BEV |42, 34U S

Az R EMEMSIH2012), 71 +S0/6] / Fet=(2012), H7 |2 ASHEf0] 2ot 7|20, RN
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9152 tIgoR M 74, Bk 52 vl 7tas Peisae Bristac. 24
as2o] g wmsly] Sl 2 U] w9l o WA B olghkAR <t Wsjua
o Bl 5Y wHoR AN WSS A2t

A e, Fubr, HEY G 52 ORI SE 3.0ppmolAE 3] W2 o]
A A 20%rER 1-8°19] W2 7H] HEiE Hof o] A%t #Fos et
I g ot By v 52 o ZA7E 24 a4 o= WSkl vhE nfas
@;4gopuwp\qﬂegpqmﬂﬁﬂ0b1*§°b]Cﬂﬁﬂzéfkgﬂﬂﬂé%°1
o8 Ut I FHSUT FA| 4.57 o] Faidrt S5 WA gol ozt Ao
LrERLT.

T

u

(B 2-7) OFZHAO| 23t =

I
nE
ﬁ
ohi
B8
=O£

2
N

e OfEHTtA S (ppm)
04 0.7 1.5 3.0
iyt - - - 1.0
Y= - - - 1.7
WL - - 1.0 2.0
SEN7 LIS - - 0.7 3.0
2L - - 2.0 3.0
SIRRAL - - 2.3 3.0
HSLE - - 1.3 3.2
AL - - 1.3 3.2
A= - 0.3 1.8 3.2
LS - 0.7 3.3 3.3
3HLF - - 0.7 3.7
IELE - - 2.0 37
HFLIE - 0.7 2.2 3.8
ZOLR - 0.3 1.3 4.0
AFELR - - 0.7 4.3
Lt - - 3.0 4.3
5= - - 3.8 43
SHLF 1.3 0.3 4.0 4.3
LE|L=R - 0.7 4.0 43
OlHL= - 0.7 4.0 4.3
INES(BES - - 3.7 45
HHEZ - - 3.8 45
Zade g 0.1 0.2 3.3 46
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s Olg7tA S&(ppm)
0.4 0.7 1.5 3.0
U - - 2.7 4.7
SHSLF - - 33 4.7
=FYUF - 0.4 3.7 4.7
HELHF - 0.4 3.7 4.7
s 0.2 1.3 4.3 4.8
=H - - 2.0 4.9
HReSLE - - 2.3 5.0
223} - - 4.3 5.0
ZEHUT 0.8 0.8 4.5 5.0
Sa=IHF 2.7 3.8 4.6 5.0
CES 0.7 0.9 4.7 5.0
L - 1.0 5.0 5.0
AARLF 1.3 2.0 5.0 5.0
il B 1.3 2.0 5.0 5.0
0|dL2 2.2 3.0 5.0 5.0

Az HiE2(1990), Mets0t 1990E 095

G| 2747122 B3 943 HP1sE 7H A0 BAHE et steke Aol
Mo d7]e9 Halol 2 A0S tekd 4 gick. webd 2 ue] do) 3o A
A3t BA50] A9 Ao FAES FiZo] 4 ot 4, 198g/T<ﬂa>°ﬂ

e 29 B
VY A AL SHYURE 1,430g/F2A FHEUIRIE SHLRRTE o 309] o

al
A BT 258 AT £AL FHBUR, SHFUR, SH0E, 1FUT, oY
=

HAolM ol BARFE HoaWR7E 7 @ot 9,445g/F AaL AUt 2,917g/F2
7P Ade. o A Huaus, RS, BPES AU U, 58, AU
A= UrEP;l'EP.

o] ARE 7|22 ti7| Yot o] Hold +ES A BH v #9F 2. o
& 7HA] "1471 = TP AEY Hy SPuERoAe AU, U, sEx
8, FEUTF, BEWE, FHEUT 5 633 BEFOIA HEZ W, Uy S 65°1H
A u—roﬂfﬂL Aol Horauot et ok EFY
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(B 2-9) 38 QHEE S+ FHX|
re i () 23
OJAtBIERA OlAtaLEt OJAEIEIA
. 49.43 0.05 0.04 6~10
92.25 0.10 0.08
2032.92 2.22 1.79 16~20
UHSLIZ
e v 703.60 0.77 0.62
s 328.58 0.36 0.29 6~10
461.56 0.50 0.41 21<
LiALE 25.06 0.03 0.02 6~10
LE|LtZ 908.47 0.99 0.80 21<
Dus 368.14 0.40 0.32 16~20
e 17.77 0.02 0.02 6~10
TRAILER 200.63 0.22 0.18 11~15
oLt 197.87 0.22 0.17 16~20
HIZLIR 386.93 0.42 0.34 21<
EfAt= 215.23 0.23 0.19 21<
ALtz 564.68 0.62 0.50 21<
St 15.43 0.02 0.01 <5
* EAES ANKIST 259 HH Det Ao & S
A2 2Yen | BZINS 93t MBS Jiuo] Bt ol
tl= BPAE 1976¥ U 359 Hsls8S Adstgon EAAES TFAske
Aoyl JAE gt $E9] 7| A8 FIsES 5, A9 F5H, 4o Yol, A
w2} th27] gio] EFHOZ oL o] duht W QHAEAS SotErtE dA B
5l7] ofHt.
=] AFLARY 58 FYPE Y| P9Ed YIS th2Het &
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UM H2E el ol e 9B HESY J1x 9T

(B 2-10) +=51 9| W7[F MY 7Is

& +3 -l =T =

AR 261 30.3kg/ha/d, 20.2g/Z/yr
zs 26014 42.5kg/ha/3, 28.3g/%/yr
L2 24414 34 3kg/ha/H, 31.7g/%/yr

27 |Ect 30014 32.6kg/ha/, 26.0g/3/yr

BICtALIE 30014 21.3a/ha/t, 2930/FNT | oyepioing

URMLIF 60 88.8kg/ha/H, 136.5g/F/yr (I1_98 ) =

sTHE 12.4g/3/yr

LHELIE 6.29/%/yr

2HEUR 10~1544 14.0g/Z/yr

NNELR 50.3g/ZF/yr

2L 21.0g/Z=/yr
orm 20| 16+2 01X 21.38x10°ug/mt/hr Hill(1971)

HELRE 8.8x10 *kg/ha/hr

AELUEE we AsEY 8.6x 10 'kg/ha/hr Murphy et

SoURe R 4.6x10 *kg/ha/hr al.(1975)

BICHALIS 7.0x10 *kg/ha/hr

AALRE OFQ';Egg)ﬁol’ 157.2ug/hr Martin et al(1971)
R HE, dgdzd 0.081mg/dm*/hr
=oT Qe gzzoz =3 0.127mg/g/hr Roberts et

njRy7ic) R, M 0.128mg/dm/hr al.(1976)

SO, B =, gUsdeE 3 0.272mg/g/hr
AELSE S 0.268mg/g/hr
EZYLUHER | Open-top AIAEINA] 0.115mg/g/hr

R, Q0| B4 0.222mg/g/r Roberts(1974)

NEE e 0.071mg/g/hr

2 Tha®H 360kg/yr .

o Thattz] 120kg%r Smith(1991)
=EIN 0fI5d 36~50mg/m*/14h Owers san
e OlRIEH 58-216mg/m’/14h Powell(1974)

MEEH 0fIEH 245-353mg/m*/14h
=g WIES| 19-109mg/m*/14h Shepherd(1974)
0 o = = ~ , Garland et
=8 7182 &, OfRIEY 7~148mg/m'/14h 2.(1974)

S W[ °JE=S| 14mg/m/14h Galbally et
= AFF, =HY, OfEY 43mg/m/14h al(1979)

QIR ME A 100mg/mt/14h &K et al.(1979)

HEURS £116m 0.01tons/yr

Fo=i= £116m s 0.01tons/yr

prt=i = S16m | At 0.02tons/yr

o2 2=115m oz 0.009tons/yr US EPA1976)

AELRE 2115m NS 0.01tons/yr

ALRS £113m 0.002tons/yr
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*3 zH =g =
ALR 264 7.0kg/ha/d, 4.7g/Z/yr
= 264 12.3kg/ha/'d, 8.2g9/ZF/yr
L2 244M 7.1kg/ha/d, 6.6g/3/yr
2|7 [H|Ct 30 9.4kg/ha/d, 7.5g/F/yr
EICtALR 304 7.6kg/ha/H, 10.5g/Z/yr Saso
Y=L 60114 21.1kg/ha/d, 32.00/F/yr | TS (oa T
sTHIE 2.69/%/yr
UHELR 2.2g/%/yr
2HELHE 10~154 8.4g/F/yr
IIEUE 13.29/F/yr
e 41g/Z/yr
ot 0] 16+2 QI%| 4.63x10"ug/m/hr Hill(1971)
2 Tha®H 690kg/yr )
e 1ha x| zmi% Smith(1990)
HEURS £=16m 0.0008tons/yr
HUHESR 2=116m =g 0.0008tons/yr
pat= =t £116m | AEZEe 0.001tons/yr
L 2=115m oz 0.0005tons/yr US EPA1976)
AELIE S £15m g 0.0006tons/yr
ALER £113m 0.00009tons/yr
HURE 1.318mg/g/hr
AELESR 2.347m hr :
;ﬂ%rg'% 22, 0.20ppm 0.863m$8§hr Smith(1990)
SDYURR 0.562mg/g/hr
HEURS £16m 0.02tons/yr
HUEF £116m =g 0.02tons/yr
243 £16m | AHZANR 0.03tons/yr
L £115m oz 0.01tons/yr US EPA1976)
KHELR S 2115m S 0.02tons/yr
ALRS £13m 0.003tons/yr
o} - 2.80mg/hr/mé/ppm
Coliseum maple - 0.502mg/dm/hr
Ohio buckeye - 0.362mg/dm/hr
Redvein maple - 0.285mg/dm/hr Townsend(1974)
Sweetgum - 0.278mg/dm/hr
Red maple - 0.272mg/dm/hr
sy |71 20em ;(SLQVO' PP 0.25~0.39% 107 g/or | Omasa et al(1984)
Az FESANSI(1997), ZAREE =19 Sd/M Jis Hot
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A3 $59 q7|eHEd Wes4

AT cH EE VOCsFHIstdad)e Add oz dEE 3 ez o &4

e AoE FEED Ao R Y= VOCse AEolu s 7192E sk Aol
tFEolch 1 FolA AlEolA WA EE VOCs+= thFdollA 22 B4sHAL doja%
< AAste] AT 7150 FF= Al e T2 2o+

S7goIu AsAA HiEEE A VOCs7F F2 S=olu dAI 7ol fsiid< 71
A= 2ol vlsh AE7]19 VOCs= 1914 719 VOCskEth A= 24 gon 2o v
Ae FFol me A0 & 5 At

AA7199] A f71EELS W&ol 94 7199 I 7712 wiEY] 10t
ol ol Gt ¥4 A E=E Bl o BVOCs?] Fatst vh-g-do] Iutd o= =7] wfizo]
ZaottH=rde4 35k, 2012).

(33 2-15) Fatet RE 2 27t RV|M0=ZEL| dY IS EoF= ZAE

1150 Tg Cfyr
BVOC

Anthropogenic Emissions

E DYSFIE(2012), MoA Uy RVIEEIE0] RF 9 R7|0I0ZE00| OjXl= A7)
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1) BVOCs(AKIHH 3| MQ7|5HEHE)

o
=l

Autdo g AlEL o|AXd(isoprene), HIZH(terpene), &=, °AHZE & tY
=k

o Fot
voc%%%l,ﬁé 5 olg] 7| et gl 450 whet ST T2y wiE

2) BVOCs?| HiE F& 2K}

BVOCs®] 7] 502 &L 4407 331 $40] 845 45A80] olad JPL e
3 ohje} AJeld 9 AJejsebEel PHORE QIR werh il ol 2 uf 714
olx}ol HFohA Eﬂ(Photosynthetlcally Active Radiation; PAR)¥} &% Zof 2J3f
BVOCs7} v &sh= ez, gkl B = 4o 29 7159 ZHl
4 AR 18] FEES) A0 b BYOCT} AL A0S el o 3
oA HEH 52 At 719 AL A5k FH &4, & 2k, 4 Fa%
S3 2L ARG CO, 5, A, 2AFEC 34, AANE, A1) T4, 94 A
5 A& Ay AHskE AYoA BVOCsEdo| df7] $o& sjE&Hch(Peiiuelas, J.,
2003, Nunes,T.V, 2001., Owen, S. M., 2001.).

T3 BVOCGs HiEol= 71384, AlE59] wAlof ofgt 93 E3t et 714
7t BVOCsS)] a4, 3719, o129 st guol 93 2k 22 ¢ 4 Utk &
BVOCs Hi& 4&=9 /%‘E]T'i% A 71384, WAl 5 EAE JYFOE o] FojXtHHF

A, 2013).

A 2rtE AE9 9 AF 7T T AAREE BVOCs7t FEEE =S 2Eok=t

257t Eal Yol Aot SUEE o] WokA|al =7t ‘*—O—Eﬂi_ e gol Atttk
= o EHAA THEOA 7]5S Sl AFEHAHT} HiEEHE

Hj&eFo] 9o] ke A W=tk Harley,P.C. 9, 1999., Cooke, K. M. £, 2001.,
Riba, M. L 9, 1987.). §tHof| o]AZHL G2 st o S FAEEA o
Qbofl A=A & o HHE Sl HIE HjEE X

S} o4 BVOCs HlET9] M 2kt 34 Fago] 2o AlFQl 124904 13
AlojAl BVOCs Bi&%9] = EO]% ol A 9tkKesselmeier, J.2], 1998., Alex,
B., 1993., Tarvainen, V, 2005.).

rlo

I -H Z#H(monoterpene)
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(2) H&9 Q8E(PAR; PhotosyntheticallyActiveRadiation)
TG FESS ZeHEH9] sjE&vhs 37 Aol ity ¥#A gloy ojiamdl
B Aol wet viEsfe] S nE FIIREF] Aol AdHY FFE Ao

OJATAL o] EABE ol I Fol BYElo] TulE o] FoE HEHE 54
S

(o)

| o o4 olandl WiE&Est FU1SHA| e HS Belch

o 1S
i) r_;
_H; ix
o 4
£
> ok
flu)
—
=
A%
- 0
= P
o |H
S &
= o
= O
S}
ot [
2
R 1o
o =
= n]-l)lt
oy 9
Moo
- roll
L
N
TN
W o%
< £
o
€ 1
19,
off AL
H1 rlo
=
o o

=
£
WO} S:0] FEsjo] ASErl wow AR A7) 202
A
il

¥0
o
Y,
o,
K
1>
m?n
jrt
rlo
i
rlo
rfo
H1
|t
A,
il
N,
=)
:?é‘
>,
oo
=
@)
e
7))
|t
=
i
ek
mor

oft
0,
N
9,
fr
O
rII'.
u)
l
j)
M
O,
T
AN
_c|>£
u=)
>
i
rlo
19,
-0,
2,
>,
4
Ol
o
i)
i

o] W3] 43t P=47} 74 2 AoltHHsieh, C. C.,1999). mahy H& 2o}
7Fet 8l So| FLAbElE 4] 141714 Bato] BVOCsS] HlEe mold Aolckisieh,
C. C.,1999).

(4) OF2tEtA(COy)

A5 Fd Alolt A== olAZH ARt 842 CO2t Y BT et o
BEo] =ML ty] 9] CO, Fvt F7Fsh BeAe] Zviei) o] gt e
b A = Cot B4 AF 847 Bk olamd WEEEE CO, E)
50~600ppm7HA = e WA 50ppm °I5k9} 750ppm CMelAE Hadhe A B
olthAlex,B. £], 1993).



A2 131

3) BVOCs7} &t

0X
2

| OlRl=

AoA HiEEs LieE 28 & o-pinenel = RS TEXEE A B
FOFIL AEHAE RHFE o2 o= s H7] SollA 05(2F), OH =Y
4, nitrate 2tHZ 53 S50 ofol2ES Aokl B HE WA A Wl
FE F= 2 4ol

A3 AlZo] YE= VOCs TAFS Azt 9F109 £ =2eith. A& 7|19 VOCse=
A VOCsohe ©E A2olA 94| 7] Hhgofl HolsiAL 45d Os& Tskal
o, g FEHe TS S THETY.

°-§71(2012) EalAol o5t d& =9 &4 dAaw ol A7 A T

= AAA VOCsel disiA TAIE @70 713 932 st #t 75
Foplor We2 ted 2o

AEoAH FEEE VOCse 719 vhgol met vd Atel 4=z vhn. dF+=
< WhARstel A9 7)€ ARttt E3t 5 32

A
sog 8sie] 53 O] 271 5 ¥ wato] e 714 ° 715o] AE Fot Eat
o] AX o At

= R
e 7HAE 927t vk EE AE 719 VOCs] 44 - A Hdle A8 2% B
AE 79 Aol 9FE mAL & AHAE 22AE TRsAE o

O|RAHEE

+ 71

[ smwsususs |

QEHS O|AZ (Y SHE/)
I EH (2 LIHESA
= BEA ag 7|EHE SHE/H)
o | 2as
ojAtaiEte F7t
HEF
AR

K& 0127((2012), AHA VOC(Volatile Organic Compound)Ql AEQ} X&) OjX[= ¥, IFYEZZE
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23tk VOCs 59 318 oJ8) Eoix|
59 412 719

32 | 294 g2y 7t220] Fslel7|Q UER HlEEA 72 AT
7] & ololzE&2 7]1%0] F23itt 52
2 HYTS T 2o AFE ¥4skes BdeR Asdth B
a2 A el i O 22k #H9oH "o E olAndle] gofst vk
gt §-8-0] Atel OH 2t Zo] AH|=7] wiEo CH4(U1]E‘r)
FF ATF2HE
o & Iekel871, 2012)

Jol=E2
== 8780
039] AAJo] WolA= ZA]9
o] 3713 €t 03014 CHe B 2A7IA0|Eg
VOCs7} 71 sh=tk Fastitie 710 Sojet 992
(Id 2-17) 7|=Hsi0f M2 BVOCs2| 57t
Effects of increased BVOCs on atmospheric chemistry and climate

+
+

CH4 lifetime T Release of latent
heat of water
condensation
oo So
*0 00
Aerosols and CCN f +
+

Ao Tt mote
o)X w3 Eet v Ak

Kt&:http://www.newsletter.fondationairliquide.com
A5 7\ sste] ol G vl
= AIA Al

2 o] FojxA] gkl 9lrt.

19 VOCse] ko]
9 o& SR E S R} EE
olm 7349l 274

ol
s}
¥ U
I ol AAHY AFE B2
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2. 0|AZ3l(Isoprene)dt EI2ZHIZ(Terpenes)?| HIEEM

BE e Ak 717 8% VOCs2 HiEshet HiR4dl =242 J9se HadsF,
e olandor dHA Utk

THEF IO AA] AT frlektEe] o B f7loo2Ed vAle dFAT
(2014)°fl = 7] %= g5 fAR HaMtolA BVOCs sk 295(56~6%) > o
8Y) > 7@Delz EA U

(3 2-18) ZA 9Ixl

g, TR .faf.z:{ T

'3

IO
o :

BVOCs & olaZd AA &4 7]7F 59t =2 290 1 5L & Bt olAXZA
F2 GAFA HiEE= Aoz dHA =], Eh4= idlo] A7|HA viE FIHA 2+

I

#2 31 BVOCsE #lst S40] itk
BeHENe Feols F2 EEd, I99E Baesks 9 FS o v
BlESA g1 Yol WET Ut ke 0FRE wEsel w SUAoE wEss Sl

QltKLaffineur et al., 2011).

[¢]
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(O3 2-19) O|AZHI(Y)1t RL-HZH(OH)S| EY7|7HE SEHS}

2013 2014
A —m— h=sn
oa e o D et
June ;. Aug Sep
E
=4 -
=
&
&
£
=3
2
u
943 o914 S5 9% 91T o S8 93
—& Mexn
—s— Hhpercentic
=4
oo
o i
o
o
B
z
k=]
=
g
E
B/1 872 &3 8 B B 8 873 BAE 812 514 545 g =12 18 aag 520
Date(mm/dd} . Date(mmdidd)

AR DYSEIER(2014), MeA SEY RUIBRIE0] 2F 9 |7|0N0ZE0 OjXE HENV)

VTt et 690 Q& o]Amd o] AuyAE AuE A 192-18) R*E 0.81
2 o|ATA] F719} 0557} Atolof] 73t ko] AlwbAo] UeRdth
H 2L Dol OHe} Bl NO;9F 5Hg8H B ojUg} 057t WSt O35 5 S 7a

% oo A 98 g A Ge T B Holc)
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(O8 2-20) 157t #5E 20138 629 (ag 2-21) 201349 &#=7|2t S &
QEN O|AIHIO AZEA BLHEHS A

A 03 50 =

a0 45 13‘1.&5 e hour

e = ® 1087

g0 - 03 5 % @ 21

bv)
(ppbyl__ . o8 s % 813(1' L

B0+ ®

y = 16.885x + 38.389
Rz = 0.8101 .
20 -
40 4 * 08 g = 06
- s .07

204

T T T T
i} 0.05 0.1 0.15 0.2 0.25 0.3
0 0.5 1 1.5 2 2.5

£ isoprene Monoterpenes (ppbv)

=1}
=

ol

g SYSFIER(2014), M

0x

w71t

20| 2F & RIINHZE0| OIXl= FAF(V)

Hon
i

Mg AW 5 B3] B2 Aol B2 ¥ NOx7} HiEE 2= =1l oF
5lalA #Wglo] Youhx] S NOx7t TAlQ] FHA o] FaFS n|A Aog 5323 2= 9
o} NOx Bhg FAME 52 ZAIXGETH= HisHit T5401 o] TAFH A9 ¥ =
w323 ZloH o]o gt /e = thy 183 Aok

NO, = Increase in NO, —  Uniguss Chemical
*  (e.g., PAN, HNO,) Reactions at TRF

Drverenivmadae of WD, swps 0 m
by MO L !

E DYSFIER(2014), XA Uy RVIBEIE0] RF 9 R7|0I0ZE0| OjXl= AT(V)

o|xdllz} B2 HRe ofxjololzE A E4S AwRE olAud st Fob o
S
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SUA mi TiEee] Yol o9y HEsY 1% 97

(a3 2-23) =0{E2 POC, SOC, O|AZH ZL-EHZH UM}

20

POC, SOC (ugC/m3)

UIIIIIIIII

i F15

- 1.0

- 0.5

0.0

01234567 8 91011121314151617181920212223

X2 FYESH(2014), KA 2

*POC: Primary Organic Carbon

Hour

RIRE0] 2E & R|HAHZE0 DIxl=

R

AT(V)

Isoprene, Monoterpenes (ppbv)
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A2 137

0= S AR oot o]Axdl HiEHS S, olHiE|XER, VREHIUT 5
o Wi AUE, Ygd, MIUE 52 AL oz vkt
v e e Edolol At SRR, VREGR, ddnEREsl VocuETe] &
S Aoz H YtHNowakd} Crane, 1998).
(B 2-11) #3498 0|AnH LMz (0|=etdy UH)
A = Isoprene Flux A = Isoprene Flux
T° (ug/nt/br) T ° (ug/m/hr)

7ZH|LE 23,800 OlEi2| 222 29,750
e 170 AAILES 29,750
YRR 170 HUER 29,750
SR 170 REEEA 29,750
&5 79 HELRR 14,875
O|Z2HOFAICH 79 SofEfHA 14,875
AL 79 OFXILIS 14,875
OF7IAIOF 78 SELZ 43
Hes 43 SIS 43
= 43 =23 43
45 43 T I 43
CHEL o 43 dLELUR 43
el 43 AMELR 43
IBUR 43 MU 43
RS 43 e 43
Qx| 43 HEgE 43
Q2|2 43 SRYL2 43
AE= 43 SHIAILF 43
MOLIZ 43 MNEFLR 43
YL 43 Op7t= 43
gs 43 O7LEL5 43
N2 43 H3UL 43
LR 43 SSUR 43
B 7| 43 AAHLR 43
oIy 19 AR 43

M. Karl(2009)99] tf7| =g &S A3t 9] =54
¥ VOCHIEHS ot Hof| Yeplct

VOCHIEH 555

AR AN 5

5 M. Karl 2/(2009), A new European plant-specific emission inventory of biogenic volatile organic

compounds for use in atmospheric transport models,Biogeosciences, 6, 1059-1087
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(B 2-12) 394 AO| HO|QA T Zfat BE HIES
Stand. emission potential
AR d 71 71 I‘l A.F- -
9 ISOP [ MTgm | MTaw | OVOC | SQT
712H|UE 1260 1 0.5 1 2 0.1] eve 1.505| AAK95
=7120F MLER | 1260 18.4 2.5 0.2 2 0.1] eve 0.149 | Abies alba
ML ELR | 1260 o| 03| o6 2| 01| eve | 0223 A:l’k')zs
JaE MU | 1260 o| 03] o6 2| 01| eve | 0003 A;l’k')‘zs
ZHAEY HE 320 0 1.5 0 2 0.1| dec 0.046| C099,1
SH2|o ©F 320 0 1.5 0 2 0.1] dec 0.02] C099,1
OlEf2| &S 320 0.1 1.5 0 2 0.1] dec 0.044| C099,1
LEY0] H2 320 0.1 1.5 0 2 0.1 dec 0.337| C099,1
Acer sp. 320 0.1 1.5 0 2 0.1] dec 0.122| C099,1
O[Ef2[o Q2T 320 0 1.5 0 2 0.1] dec 0.072| C099,2
HH(QE|LER) 320 0 1.5 0 2 0.1| dec 0.346| C099,2
grey alder 320 0 1.5 0 2 0.1] dec 0.188| C099,2
HE L7 320 0 1.5 0 2 0.1] dec 0.004| C099,2
Greek 300 0 0 0 2| 01| dec | 0009| VES9,1
strawberry tree
GI|LIF 300 0.1 0 0.1 2 0.1] dec 0.042| VES89,1
M. Karl
Betula pendula 240 0 0 3 2 2| dec 2.321 21(2000)
Betula M. Karl
oubescens 240 0 0 3 2 2| dec 4.661 21(2009)
3= 980 10 0 0.2 2 0.1 eve 0.025| OWO01
FE MOLIE 320 0 0 0.1 2 0.1] dec 0.97| C099,3
s MOILIR 320 0 0 0 2 0.1] dec 0.012| C099,3
RY 2UT 380 0 10 0 2 0.1 dec 1.077| VE89
OfE2tA AIERE 700 0 0 1 2 0.1] eve 0.024| C099,4
HUZLZ 700 0 0 1 2 0.1 eve 0.003| C099,4
R HEY| 300 0 0 0 2 0.1| dec 0.011| VES89,1
IHELIR 300 0 0 0 2 0.1 eve 0.003| VES89,1
NALIF 300 0 0 0 2 0.1] dec 0.01| VE89,1
AO| A 700 0 0 0.7 2 0.1 eve 0.03| C099
Erica arborea 96 13 0 0 2 0.1 eve 0.011| OWO1
Erica multiflora 150 0 0 0 2 0.1] eve <0.001| OWO1
Erica 150 0 0 0 2| 01| eve | <0.001| OwO1
scoparia
Eucalyptus sp. 400 50 0 5.4 2 0.1] eve 0.847| C0O99
Fagus moesiaca
(L) 320 0 0 0 2 0.1| dec 0.148| CO99
Y HEEILIR 320 0 0 0 2 0.1] dec 0.015| C099,5
M. Karl
oz |{-HH =
Y YRR 350 0 211 0 2 0.1] dec 7.107 01(2009)




A2 139

Stand. emission potential

25 (gr:—z) (ug g "ow hr ) A ’(*;A)F)' 7
ISOP | MTeym | MTyeo | OVOC | SQT
UHAE|Z2|0f
i 320 0 0 0 2| 01| dec | 0.049| C099,6
2oy 320 0 0 0 2| 01| dec | 0596| C099,6
NgETy 320 0 0 0 2| 01| dec | 0091] C099.6
§ag;ﬁq$ 376 0 0 0 2| 01| eve | 0006 GE94
EEEE 320 0 0 1 2| 01| dec | 0001 CO99
HEAQ 35 | 300 0 0 1 2| 01| dec | 0003 VES9
Juniperus 700 o| 03] 06 2| 01| eve | 0025 C099.7
communis(&LS)
Juniperus 700 0 o| 15 2| 01| eve | 0038 C0997
oxycedrus
Juniperus
phoenicea(H|L] 700 0 0 1.5 2 0.1 eve 0.015| C099,7
7|0t =7t5)
Juniperus 700 0 0 0 2| 01| eve | 0147| C099,7
thurifera
o8 Yz2 | 300 0 0 5 2| 01| dec | 0808| VES9.2
ou= oZItE | 300 0 0 5 2| 01| dec | 0065| VE89.2
2 500 0 0 0 2| 01| eve | <0.001| VES93
e 375 0 0 0 2|7 01| dec | 0002 GE94
ER=[=] 200 0 o 01 2] 01| eve | 0041] CO99
Mol ML | 320 0 0 0 2| 01| dec | 0283] C099.3
J2i 228 42| 300 0 0| 05 2| 01| eve | 0028] VES91
S JI2H| L2 | 1340 11 21 o4 2 01| eve | 21.36 Qf(zggé')
NEJ} 7128] | 1400] 48 0| 65 2] 01| eve | 0776| VES9
HEEOF A2 | 700 0 0 2 2 01| eve 0.04] VES94
JI2s A2 | 700 0 0 6 2] 01| eve | 0062] VES94
A9A FLE | 700 0 0| 25 2 01| eve 0.02| VE894
2XE ALZ | 700 0 0 6 2] 01| eve | 0198] VES9.4
o AL | 700 0 o 27 2] 01| eve | 1.296] VES94
HALRE AR | 700 0 0 6 2] 01| eve | 0008| VES9.4
o7 ALE 700 0 0 6 2|7 01| eve | 0002] VES94
o 22 700 0 3 3 2| 01| eve | 1.735| VEB94
e AL 700 0 0 2 2| 01| eve | 2532| VES94
oHjof A2 | 700 0 3 3] 18] 01| eve | 0233] VES94
SHCIOfEf ALF2 | 700 0 3 3 2] 01| eve | 0.136] VE894
AE2H A2 | 700 0| 25| 25 2] 01| eve | 0031] VES9.4
A ALpm 690 01| 25| 25 2 01| eve | 31.15 Qf@ggé')
SAUE A2 | 700] 01| 25| 25 2] 01| eve | 0056| VES9.4
QBT 1014 0 o 06 2| 01] eve | 0001] Owo1
El2el g 230 0 o o1 2] 01| eve | 0014] OWOIT
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Stand. emission potential

=5 d—z (ug g 'ow hr ") AHE ek il
@M "ISOP | MTam | My | OVOC | SOT (%)
HELLE 320] 185 o o1 2| 01| dec | 0068 CO99
SAALE 320 60 0 0 2] 01| dec | 0031] C099.8
-

- *féa) 320 70 0 0| 35| 01| dec 0.06| €099,8
Populus 320 70 0 0 2| 01| dec | 0179] C099,8
hybrides

N AALFE | 320 70 0 0 2] 01| dec | 0044 C099.8
Populus 320 60 0 0 2| 01| dec | 0598| C099.8
tremula
oL 300 0 o o1 2] 01| dec | 0.151] C099.9
FEE 300 0 o o1 2] 0.1] dec | 0001]| C099.9

MZEL 242 | 300 0 o o1 2] 01| dec | 0005] C099.9
G2~ ALZ | 1000 1 0 2 2 01| eve 0.42| CO99
M 300 0 0 0 2| 01| dec | 0005 VES91

Az &G 320] 0.1 o 06 2| 01| dec | 1.037| VE895

AmA R 520 0.1 25 0 2 0.1 eve 0.225 | This work

srEAOf AUZ | 320] 111 0 0 2] 01| dec | 0228] VES95

s ®HUE | 320 85 0 0 2] 01| dec | 0517| VE895
Quercus 320 0.1 20 0 2| 01| eve | 0048 VES95
fructosa

A IR 510 0.1 43 0 2| 0] eve | 2177 M K

2|(2009)
Quercus 320/ 02 0| 07 2| 01| dec | 0019| VE895
macrolepsis

HER MUR | 200 45 0 03 2| 01| dec | 2300 M- Kar

2/(2000)

Quercus 320 70 0| 03 2| 01| dec | 1.488| VES95
pubescens

Quercus 320 59 o] 03 2| 01| dec | 0618 VE895
pyrenaica

emzmz | 200 70 0 ] 2l 01| dec | 293 glﬂ('zggg)
Quercus 500| 02| 146 0 2| 01| eve | 0201 VES93

rotundifolia

2Hat A4S | 320 35 0 01 2] 01| dec | 0132| VE895

EEERIIE] 500| 0.2 20 0 2] 01| eve | 0835 VES93
Quercus 320 02 o] 02 2| 01| eve | 0041 VEB95
trojana
OPRAILIZ 320 12 0 0.1 2] 01| dec | 0464 CO99

UHS 150| 372 o 11 2] 01| dec | 0003 C099,10
SUHS 150 189 o 01 2] 01| dec | 0037] C099,10
Salix cinerea 150 28 0 0.8 2 0.1| dec 0.001| C099,10
Salix eleagnos 150 28 0 0.8 2 0.1] dec 0.001| C099,10
Salix_sp. 150 28 o] 08 2] 01| dec | 0024] C099,10
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d Stand. emission potential AF.
*3 (@m? (ug g 'ow hr ") AHE (é,) il
9 ISOP | MTgnt | MTpea | OVOC | SQT 0
opt=s% 300 0 0 0 2 0.1] dec 0.036| VES89,1
o0Pt= 300 0 0 0 2 0.1| dec 0.046| VES89,1
Sorbus 300 0 0 0 2| 01/ dec 0.01| VES9,1
domestica
Sorbus 300 0 0 0 2| 01| dec | 0.016| VES9,1
torminalis
Thuya sp. 1500 0 0 0.6 2 0.1 eve 0.003| GE%4
Tilia cordata 320 0 0 0 2 0.1 dec 0.211] C099,11
Tilia 320 0 0 0 2| 01| dec | 0.044| CO99,11
platyphyllos
Tsuga sp. 700 0.1 0 0.2 2 0.1] eve 0.02| GE%
Ulmus glabra
Lelo 320 0.1 0 0.1 2 0.1] dec 0.03] C099,12
Ulmus laevis
Lelog 320 0.1 0 0.1 2 0.1| dec 0.006| C099,12
Ulmus minor
Lelog 320 0.1 0 0.1 2 0.1] dec 0.012| C099,12
d: LIRQ HIO|Q0HA gt MTsynt: 22 20f s HEs= BH=H
MTpool: 2=0f s ¥&EE= RHZH  SQT: sesquiterpene AAFEHZH
OVOC: oxygenated VOC Af: & MM Of$t 2t 59| HIg

1. AAK9S Andreani-Aksoyoglu and Keller (1995); VE89 Veldt (1989), value for: 1 default deciduous
broadleaved, 2 Larix default, 3 default evergreen broadleaved, 4 other Pinus spp., 5 deciduous oaks;
C0O99 EMEP/CORINAIR (1999), value for 1 Acer sp., 2 Alnus sp.,3 Carpinus, 4 Cedrus, 5 Fagus sp.,
6 Fraxinus, 7 Juniperus, 8 Populus, 9 Prunus, 10 Salix, 11 Tilia, 12UImus ; OWO01 Owen et al. (2001);
GE94 Geron et al. (1994).

XtE: M. Karl 21(2009), A new European plant-specific emission inventory of biogenic volatile organic
compounds for use in atmospheric transport models,Biogeosciences, 6, 1059-1087

1) 247

AdE AURREE diEEE 2 VOC HIEEA d3(RA 9], 2003)0] BEH 23

o] & Aol Bl3] VOCHIETol &2 A& e
ol &do] & A viE] Ao ARSI Ao v w2r] mE]l Ao
2 AR gdeiglon 24 A MiEd2 F>05>7ke AR wieFel Ects

Sje] F AGFHA Tel3 YoM A HolA A7) ABSE@E, @1 deln
24T A3 $FERE AR Bl ESEs} 27
o 2% A ehom, Yol ulefAt of 2~38 wiE4Es B ekt



42 | $9A g2 7t2se] Bt7| QAR WEEY V12 AT

AUFo|AE e-pinene, myrcene, f-phellandrene, 2]7]tH= myrcene, e-pinene,
B-phellandrene®] A= HZ2Ho] HiEE o, o] Al 7}A] AJ&o] M4 H=Ho] oF
80% AEE AAlottt. THH, YAES e-pinene, e-terpinene, myrcene®| 83t Hj

S0t Aol WE HiESAES AURY B8 4, 54, 7eE, ASE el8
ST 0] Zfol5 Hrh ESF 27|the] ARk AUFe} HIs6l oW, 7S Ee] AR
e o #A Yo H, 9d9] 38 tE F 550l HIsiA Adol uE Wbt He
5] UEhbA] gttt AURo] A9 s S EALS 0] w2 438(308~41d)0] 37
20¥~309)] HIsiAl HiEEETE =4 YEues A2 & 5 A

il

(a8 2-24) 23 384 ALREY)Y (O3 2-25) GIEE SHL AR GBH)Y
SCHsi) 112 H2H HEY %0 Scuislo) M2 H2ZH HEY X0|
0o 100
A) == 1,822 + 0.114(T)
e e Dok [ In(ER) = - 3.619 + 0.138(T)
F g i = 0,637
E 1o . 5 10
§E % ¢ § g
I
£ER t* :E_x i . ".’p‘k”
w o w3
eR o i »
T 8-
§ 0.1 g o1
- -
3 E
[+] [+
T om Ll
10 15 20 25 30 s 40 45 50 10 15 20 2 30 EL 40 45 50
Environmenial Temperature( T} Emvironmenial Temperatweal G)

AE d2H 2(2003). HE+EREH YdEs Way HEUO| HE4E Hw

(O™ 2-26) 712X S84 ALIRERH)Y (a3 2-27) AZ0 M2 ZMA ALERO|

2LH50| M2 HEH HIEE F0| HiEE F0|

100 5

InlER) = - 1,584+ 0.058(T)
1* = 0.386 ]

g w
A £ <
§E fE
] e 51 |
s ] . 55 \
i ., b \ =
§ = %
- : \\ / o

Environmental Temperaturel T ) L] ol Jieu

Nz P2 2(2003). HE+2RH s Wby H2HO| HiESsE Hlw
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2) HUE

AR QoA HAbElE AFAR AR 718=(NVOC; Natural Volatile Orgamc
Carbon)?] €4 FLH3}= YA E 397} 4€0 217} 95.6 wg/nr, 131.2 ug/m'E
S etk 59, 6¢, 8¥ol= 67.2 wg/nt, 64.4 ug/nf, 69.6 yg/m'CE H|39t FHE
Erler 94, 104, 114 o= 21.4 wg/w’, 33.2 ug/ut, 20.5 yg/mw'?] s WO 4
fAdog 2 gk eyt

oo} ZZ A¥= NVOCY| &= Woh= A7 88789 453 #elo] Ao sy
= Fdol AF BZE £719] ¥71(primordia)o7F Ak FAE ALw
Zof wjg] FAEO] At Eoll Aol MA(He] HA= A)ste Y 5ol o
a}

o O
A ARAFS dfe 52 Adke] vE] g4 7] '&“3%7]% g ol AFAI7I71%E

oox=a

O

°P7T o 98 £7] A= EUAA =il BREo] 4 tol2fRt #F2 Fol e
T2 E7|7F A=t gHAo] HiR|o] 2otr] whizof Fe g icﬂ%oﬂ Z|jz|of =5t
A Sk, T 22 A0S 8 NVOC HARES ehic), E4 Helenes] 4
UL 5317} oF 8~10m A= B ofdl SEoleld B 4% Sw7h o wied) Rgss
Ao= e,
QoA A== NVOC & HalE 45N FH o] 2%, &, 25, Ak, CO,
S WIS @ 45t I AEEAE AT 23 2o NVOCY A7 thE
QA= vlwste] YA E =2 WS Vel

Hd

(O3 2-28) & =2 ST 22| 2 VOC sk HaHZhet LT oM Litzh= 28 NVOC sk Hal?)

70

]
&

%

Concentration (ug/m’)
¥ 5 8 3
NVOC Concentration {ug/m™)

i

&

=1
-
-
N

i

(5]
=]
i

¢

=
=

: w ® F :
- r . . =. : :
3 4 5 B T 8 9 10 1 o 10 1"

Manth Maonith

R2: 0197 22014). HLUS 9ol HAVOC Wit 5

0x

6) M=9| 2t 7|HeS YN 2 AXTAQ MEEE
7) £=0|Lt CHAM ZTS 0| GIERH 7I20Il Z2X A2S XU7| sh Bes =22, S0 MA0| s 5 JU=E ASH
L 2=t
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3) MFEL +3E BVOCHIE E4

AE4(2013) AollA= CMAQ B3fetEdS of-gsto] AlFko] +FE BVOCs Hi&

BLrEEHi o AndNELEL o8 Ho0] 1 kor, theow ¥, 712, A% £0l9]
o} 93 o)59 9% WS Bul 9 LEr} I Aol TS A7 134~144
o 7H Ee MESES LhehilT, 53] olAmde Wo| gl ozl ujEEA) gkt

R, AR FAREEUE, Aol S

=y
o
T A YR, BEUR) $5EE 4 g a2 siEsEs o J"3 2ok WA
o

=08 AU0.72ug g/dw/hr), 5&(0.69ug g/dw/hr), AHF0.611g g/dw/hr), HélL
F0.29ug g/dw/hr)s=22 =4 Uetgth €94= 0.1~0.21g g/dw/hr24] HGS0] H]
3 1/3~1/1059] R HiESHEE Hlon Ao vls) 58 ¥e3Rr A4 et
o UL B Eel Bl B HER WiESETF 34 2 A2 UL EF G
U ZAFERT FHI Hf AES 96k Q7] HjEo R doEr, 4o vig] F
$9] B EH W&t 34 B2 A2 Y4 o UiRol 3-f-4 BVOCse] gol A
529 Qo] Hlsl JH o= ol 7] fEoE AYZEHHZRA 2], 2004).

L.

A%

(23 2-29) G2t EF+b) ZHEH HES

o
o

dot line : mean valus 0.5

i (a) conifers solld Ens In box - madium vals (b) broad-leaved trees

1 g g

upper of box © 75 percentils
Styrax Carpinus Quercus Quercus GQuercus
i i i serrata issil i Iz

"
o

2

b

line under box : minimum
line over box - maximum

B0

Cryptomeria Abies  Pinus Chamaecyparis Pinus
Jjaponica koreana thunbergii obtusa  densiflora

[
w

B

o
=
w

e =4 h
m o
2

Emission rate{ug g-dw 'hr")
H
Emission rate(ug g-cw 'hr")
[=]
[&]

]
o

Atz J@HE. 2013, MK AlZ7|2 VOCstiE S48t @& M40l 0jXl= g a7

)
ine)
&
iie]
ine)
&

of oA HicH=H sjELE SlojA HEE Heee

JL:: ==
FSER et dAdez BH Yot Yol oA e-pineneldE2 BE F

ofx

oA 8% EQI AS AT 4= At AHFolA = a-pinened} sabinene’d&0]
Q] A
2

o &dke &% AUSE= e-pinene, pB-pinene,
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myrcene, f-phellandrene5°] S Q31HA L A& H|&SH H9-8-S Yebth. EiuE=
d3-carene?| F8E7}F g $FHT £3L0H, :IL’E]'L}*]?—OHH—E limonene “g£-°] 50%2]
HevlEe Mol S8 F7 4ud Ao ek

(3d 2-30) Y715 FE+@2 2Er(b) ZcH=H HiEH W

(a)
100% — E
& 80% [
= ]
= ] et
£ a0% |
S 40%
;,';
E 20%
(5]
0%
Cryptomearia Abiaz korsana Pinus thunbergii Chamaecyparis Pinus densiflora
japonica obiusa
';D.“IUD% r F W/
s ]
= 80%
c
8
5 60%
o
[=
2 40%
@
(=]
g ooo%
(=]
Q
0%
Siyrax Carpinus Quercus Quercus Quercus
japenicus laxiflora sarraia aculissima crispula
Bpg-pinens Ef-pinans Bcampheans Op-cymans
B d-limonens BEg-phellandrene O B-phellandrans Omyrcene
B di-carens Bsabinans Og-terpinens By -terpinana

>

t=2: JE 2013, MFAI92 AlZ7H VOCsHiE St @F 480 DXz JgF ¢7

HASGIR, TR, 3&, BUR, 20R)eh BESEFUER, MU, ZE
=, e, SRR oland WEsrt theads g 2AE 539 89
& Bl SHUROIAQ oland MBS} B $EERTG 955 £ B ohe 1
‘sﬂ% B 28 ¥ 2 A D 5 A2 SRS PEAIRSAE S
Aolg Byc. wiHle] B4 olAmdl HMELEE SFEE BiFE 0.l

_>|:
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g/dw/hr oJslZ2A] &0 Hl5f| 1/10~1/1005FL2 o A2 AL

2ol Y4t AP olaZA HiE&Lr & AJolg Hol= AL ZYaet Id4Y
A Y Ao|R £ 4 =, FIol St oA I ET o] AZH HiES
b & o= FHH.

(33 2-31) g% 2E(b)2 0|AnH HiZE

025 35
B dot line : mean value -

(a) conifers solid line in box : medium value| ] (b) broad-leaved trees

0204 bottom of box : 25 percentile

upper of box : 75 percentile

line under box : minimum

line over box : maximum

LR

Cryptomena Abies Pinus Chamaecyparis Pinus

Jjap th gii obtusa  densiflora

) w
) =]

&)
=}

=

Emission rate(ug g-dw'hr™")
w

Emission rate(ug g-dw"'hr”)
=

== —_ =

o

Styrax Carpinus Quercus Quercus Quercus
Jjaponicus laxiflora serrata acutissima crispula

— OO

R U, 2013, HEXIGO) A27|81 VOCsHS SATH OF M40 DXls F8 o7

‘:}% HE 29 QoA Hiud g 5ol ot ojaZd HiEgS=E g0

EF2ER iteto] AAJstRltt. 2=, A% & 3 Fdet Foltal s Edolyt

715 5 w5 Mol wet olAnd wiESrt EEbd o Qe Tl oY
A, 2005).

H 2-13) 29l 0|AZH HIEE Hlw

Scientific name Isoprene emissicin rate Reference
(ERs, ugC gdw ' /hr)
Carpinus laxiflora({{O{LIZ) 0.81
Styrax japonicus(I{ELIZ) 4.68
Quercus serrata(RLIR) 54.57 2@H(2013)
Quercus acutissima(&%=2| LIS) 1.16
Quercus crispula(EXLIZ) 12.00
Carpinus hornbeam(AALER) < 0.1 Guenther,A2/(1994)
Quercus Sierr.ata("*L—‘?—) 91.4~101.4 =of 9(2002)
Quercus acutissima(M2|LIR) 0.059~0.062
Quercus agrifolio 24.0~38.7 —
Quercus pubescen 37.0~51.5 H82(2009)
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A8d(2013) AollA AlF=o] F49] BVOCsHiETS AHdst7] flsh ARE FS
o] 422 HH%ﬁH‘—L o 2o £k B Ri-glad gEo] olAnd HEHY 453

N

w2 eSS Belon, ol AYAT AAetE WSt AT derhgleh. A F
LM AR BB SN0 2 2 9888kg/lui/hr

}\(-)1 A=
BoH theow Sycharh, S, AL, AU, AUE, B4, B £0® L

r°l'

O|AZHL BIAFME, FJUR, s, HeUR AUE T g7Y, AR o8
el R 2= 58 viEAS digo] g2A UERdT
(B 2-14) HE+9 Y28 HiEAs
= Emission factor(kg/kn/hr)

° Isoprene Monoterpene OVOCs
== 0.1820 1.1340 1.2950
=R 0.3863 2.0775 1.2950
Al 0.1890 1.2425 1.2950
AR 0.5100 2.9888 2.7750
2j7|ct ALpe? 0.0793 2.3800 1.2950
! 0.2065 0.3623 2.7750
HIXpL=? 0.7454 1.3666 0.9939
A 0.0793 2.3800 1.2950
Other conifer trees? 0.7454 1.3666 0.9939

1NAEH(2013) HFAMAl AL factor
2)Emission factors in CAPSS

A5 258 HEASE Hlwsl B, LRSS U975 ke/k/hr)% 2
IR, 75ke/li/ b7t BT, FFRSIAE 4 @‘%—r(29.75kg/knf/hr)9‘r SR
(29 75kg/km2/hr) S3H(24.0437kg/kr/hr)7F OFE &40l Bls] E53] =2 HiEA

55100 o} 9] Gl 2 Aoz el
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(B 2-15) g0 422 iEA>

= Emission factor(kg/kit/hr)

° Isoprene Monoterpene OVOCs
MojLps” 0.3133 0.1211 0.6937
TN 24.0437 0.071 0.6937
Sxe” 5.1558 0.1053 0.6937
LR 2.0695 0.0737 0.8718

At 0.5463 0.0859 0.6937
yN[IE=g 29.75 0.085 0.6937
TAIRH 22 0.0425 0.0425 0.6937
ArLp? 0.0425 0.0425 0.6937
oEL2? 0.0425 0.68 0.6937
1 22 0.0425 0.085 0.6937
ARHLER? 0.0425 0.68 0.6937
KpLpe? 5.4594 0.2783 0.7425
n2ALe? 0.0425 0.68 0.6937
Leie? 0.0425 0.0425 0.6937
Hj= LR 5.4594 0.2783 0.7425
272|ue? 2.1124 0.3688 0.8718
EEEE=g 5.4594 0.2783 0.7425
Nix|efeLpR? 0.0425 0.085 0.6937
2H|LE? 5.4594 0.2783 0.7425
ZujLe? 0.0793 0.476 1.295
L 9.999 1.3666 0.9939
Eh= 0.0425 0.085 0.6937
V=li=g 2.1124 0.3688 0.8718
Ez1497 0.0425 0.68 0.6937
TR 5.4594 0.2783 0.7425
A p? 0.0425 0.68 0.6937
Efzia? 0.0425 0.0425 0.6937
Zens? 0.0425 0.085 0.6937
e 0.0425 0.0425 0.6937
Zzufl (07 2.1124 0.3688 0.8718
CHIE 2.1124 0.3688 0.8718
ME{0|Lp2? 5.4594 0.2783 0.7425
SojL? 0.0425 0.0425 0.6937
HMofLp? 0.0425 0.68 0.6937
ofefL=? 0.0425 0.0425 0.6937
oj=? 0.0425 0.0425 0.6937
S UE? 29.75 0.085 0.6937
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Emission factor(kg/kit/hr)

O

Isoprene Monoterpene OVOCs
EALE? 0.0425 0.0425 0.6937
ceus? 0.0425 0.0425 0.6937
LE|LfE? 0.0425 0.0425 0.6937
NEzLpe? 0.0425 0.0425 0.6937
L= 0.0425 0.0425 0.6937
sheLe? 0.0425 0.0425 0.6937
IjLj? 0.0425 0.0425 0.6937
=EY 0.0425 1.275 0.6937
Lz pe? 2.1124 0.3688 0.8718
ZojLe? 0.0425 0.0425 0.6937
HALR? 0.0425 0.0425 0.6937
A po? 0.0425 0.085 0.6937
soye? 0.0425 0.0425 0.6937
Mg pe? 0.0425 0.0425 0.6937
2aLpe? 0.0425 0.0425 0.6937
sue? 0.0425 0.0425 0.6937
Sufpe? 2.1124 0.3688 0.8718
gL 0.0425 0.0425 0.6937
opf=? 0.0425 0.0425 0.6937
=L te? 0.0425 0.0425 0.6937
7o 0.0425 0.0425 0.6937
mALR? 0.0425 0.0425 0.6937
2x17|Lpe? 0.0425 0.0425 0.6937
CHoH L 0.0425 0.085 0.6937
|ufLR? 0.0425 0.0425 0.6937
AziLpe? 29.75 0.085 0.6937
Qe|Lpe? 0.0425 0.0425 0.6937
= Lpe? 0.0425 0.085 0.6937
w2t pe? 0.0425 0.0425 0.6937
2ae? 29.75 0.085 0.6937
gL e? 0.0425 0.0425 0.6937
OMRAILIS? 5.95 0.085 0.6937

1)ZEEE(2013) AUl ALHE factor
2)Emission factors in CAPSS
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MBS Al £29| m7|99E Fakt Xsky Wyt

Ad =AW AAE 59 f7]|ed: 93

1. 7}240| Sajxol of7|atHgst

<

712 Ho] Ak =AY 52 E5] ti7]4d A SHAA I 52
Ao, o] AAE 7|4 AuptEe] JFE mIA=Aof et A= oFA HESHA
A=A 2 Aolzt & 4 Utk

T4 220059 ATFolA= 5 AA 9 7152 B 9= &5 58 HEO] Ht
g3 T2 u|7|A; A4 o SHE 34- o] F3t¥ o= 1#¥ CFD(Computational Fluid

Dynamics) 223 FHg &5t A @FolA 7tza7E ti71d0] niAe I3 245

=

ol sl /10 BEES G i 04 4TI BEAE LSS 47
of L2 G2 A 4 9lons T4 FF WY oY BFEAL e FaskhEdas

nEdy AL 7|2 GEA L AEoARE HhYEH AT £ 0.2m/sE A&5FH0R
&= g =20 ZO0F 1m/s9 402 Eoka 7HYsi9itt 7124 EolE 27t
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(Ad 3-1) 7t27t ATE EAES 2E

~,  Forcing Blocks
wi Blowing and Suction

f a ." Randomly Distributed

Vehicle Lanes
(Emission Sources)

Rhz: Zke Q(2005), SXI0) U7 |SASE0) He (zASRIOl 2X/H U7IEES FNOR), sREEMT e

71257t Gl 399 e A9-E vluwstglon, 7124E Qs &7t 09wt A9

Hol AL B B 2 /last R % AN s 71RS 8T yue
s

ZojZoli 28-S s YRR FUTE RE/F0] HEFE R 0FEE B
oRA7] e} meb Zl2dl g A9 EE U 0UBE 24 457} Al mad ojy
2727004 BABE ARTHEN 20 Zol2 ot 2 7tz Aol 10m,
A2 1mpl A AS(ES % B8 ol WA £A §3 f |2 FEE waL
237t mES,

(3 3-2) EA BT U 27 55 2

X2 Z34 9(2005), SA19) 7 IEEE0 Bot AXTASKI] FXN O7|FHS FAOR), HBHAILI |G
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(1% 3-3) BR YsE ¥l

X=0.25E401 ¥=0.60E+01
=f Al TEE+01 Yo VEEIIE - Km0 2EE+01 ¥ o0 B0E+01

™ X=0.25E+01 V=0 16E+02
- E=DIFE+0T Y=O.2RE+0T ——nme XK= 2EE+0 Y =0 26E+02

e
E =
=
§-t £
2 T =
Y
\‘. —rey ___\_‘_—_.
i T
sb -~
!
_f
LY
bt T3 1
Cone
Iz gle 4%
X2 o4 21(2005), =X 7 [2HAYE0| Hoh HTM=X XY U7|Yes SHOR), S 8ME7Ioie
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Xt=: Jun Yang 21(2014), Ranking the suitability of common urban tree species for controlling PM2.5 pollution,
Atmospheric Pollution Research 6
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o ;OO“ f Strong Medium Low tolerance, need good soil
ISR
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At E;OOH f Strong Medium P . Pep
NI diseases
OAtatetol gty Strong Medium Low to sensitive
QRE gty Strong Medium Low to sensitive
OlttetEAL] XMty Strong Medium Low to sensitive

Xt=: Jun Yang 21(2014), Ranking the suitability of common urban tree species for controlling PM2.5 pollution,
Atmospheric Pollution Research 6
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OlAma 3 Hi
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Xt&E: Jun Yang 2/(2014), Ranking the suitability of common urban tree species for controlling PM2.5 pollution,
Atmospheric Pollution Research 6
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35 Juniperus virginiana L. 3 3 2 2 3 3 3 19 1 3 3 3 2 3 3 3
33 Cupressus sempervirens L 3 2 2 3 3 3 3 19 1 1 3 3 1 3 3 2
a5 Juniperus chinensis L. 3 z 2 -} 3 3 3 18 1 3 3 3 2 3 3 3
69 Thuja occidentalis L 3 1 2 3 3 1 3 16 2 3 2 X 3 3 2
a3 Pinus strobus L. 3 3 3 2 1 2 2 16 2 1 2 2 1 1 2 1
38 Taxodiumn distichum (L) Rich. 1 3 3 3 1 3 2 16 2 1 2 3 2 2 3
£ Tsugo conadensis (L) Carr. 3 1 3 2 1 3 3 15 1 1 2 2 1 2 3
29 Grewillea robuste A Cunn. ex RBr, 3 3 3 2 2 1 2 16 1 2 2 3 2 2 2
n Froxinug exceisior L. 1 3 3 2 2 2 2 15 1 3 3 3 1 2 3
66 Acer rubrum L. 1 3 3 2 z 2 2 15 1 1 2 z 2 2 3
66 Papulus alba L. 1 3 3 1 2 2 3 15 2 2 3 3 1 3 1 3
53 Picen abies (L) HKarst. 3 1 3 2 1 3 2 15 2 1 2 2 1 2 3 2
51 Ulrnes prarnilr L 1 3 3 2 1 3 2 15 1 2 3 3 1 2 3
50 Picea pungens Engelm. 3 1 2 3 1 3 2 15 2 1 3 2 1 3 3 2
a5 Tilia tomentosa Moench. 1 3 3 2 1 2 3 15 1 3 2 2 2 3 1
a3 Uimus americana L. A 3 ] 2 1 2 3 15 2 2 3 1 2 3 2
38 Salix afba L 1 3 3 3 1 2 2 15 2 3 3 3 2 1 2
a5 Jocarenda mimesifalia D. Don 1 3 2 2 3 3 1 15 1 2 2 3 2 1 3
a3 mwm’;mm’d” 1 3 3 2 1 3 2 15 1 z 2 2 2 2 3 1
32 Tilia xeuropaca L. 1 2 3 3 1 2 3 15 2 3 2 2 3 1
1 Uimus glabra Huds. 1 3 3 2 1 2 3 15 2 3 2 2 2 2 3
9% Platanes ocerifolia (Aiton) Willd. 1 3 3 2 2 1 2 14 2 3 3 1 3 2 2
95 Gleditsia triaconthos L. 1 3 3 2 3 1 1 14 1 1 3 3 1 2 1

XtZ: Jun Yang 2(2014), Ranking the suitability of common urban tree species for controlling PM2.5 pollution,
Atmospheric Pollution Research 6

2. EAI2=2| XMetd: |1-Tree Species Selector

[-Treet 1] 555 A249] AR} 45 ATESololch, £A] 9 Ao ALs] Abg 24
3} Wo] W7} £78 ARIE I-Treee Toolss W57k AZaHE 874 AHIAS 35817

TA 9] FRE WO RN BE FFH AY A7 BA & THE A 5 AeE
A Y3ttt USDA Forest Service®t %2 FHA7F et [-Trees 370 ZHlo]H
[-Tree Y Alo]E(www.itreetools.org)s S 84 4 Ut} [-Tree =7 % [-Tree
Species Selectore= =A12] AH HoA50] 27 75dt A Ao FAS] 71
A U S A9 ¢ QeE AA" Z2 Jo]ck https://www.itreetools.org).



(J& 3-13) |-Tree Tools

ErTL] T g s N Mo | ASct | Saanch | Downicad T Dwaiciop Seite | Comstm ACtount | Lopn

= BUilt 0N D reiEwed, PUBC SomEin SCenns
W e AT i THl D 1 T LRI

Which tool should | use?
For forssts and mary tress:
s Beo
| Fdeaiion aned
| Flasgsip tol hal quantifes T steiung of, iisats 1o, and
ol - benelis and valees proveded by forest populafons. Qiobally

- Chpckly assess human and fores! populabon niomaton & Soeats
. | b oy OO Bt 80 Dl PRANTLNG & [ O TN

o aneEy

Tk 55/
Cumc iy grelamadn dspn Canofry and bonefits usng senal
S photoraptd

lntre b2 i-Tres

For individusl and sealll smounts of tresa:
Deasign
jons:

=
Pl o st oot G g Wl = e

EX: (https://www.itreetools.org/species/index.php)

(O 3-14) |-Tree Species Selector

5 & Saarch

What is i-Tree?

= Fine and sasy fo use Eools

» Guantifies tree sinacture, threats. and benefits globally Teachirg with i-Tres

E i-Tree Species Home  Project  Menu~  iTree
i-lree

Location Constraints Functions Report
Location
Nation
Korea, Republic of v

State/Province

Select a State v

Average Minimum Temperature (Celsius) Range

greater than 4° v

Growing Season Length (No. of Days, Typically Between 115 and 140)

Clear Section | Next

Each of the four location selections needs to be completed in order:

= Nation

« State

= County

« City
Users outside the United States will not be asked for state, city, and county information.
However, they must select an average minimum temperature range from the drop-down
box and enter the number of days their growing season typically lasts

£ (https://species.itreetools.org/selector)
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(O™ 3-16) I-TreeOlN FHE 2F

Trees Recommended by i-Tree Species

This is a list of the top 10% of tree species based on the following functions
Generated: 9/19/20138 i-Trec
Location: Korea, Republic of
Hardiness: 9
Constraints:
e Minimum Height: 2 feet e Maximum Height: None

Air Pollutant Removal {(0-10 Importance)
« Carbon Monoxide: 8 « Ozone: 10
e Nitrogen Dioxide: 9 e Particulate Matter: 10
e Sulfur Dioxide: 8

Other Functions (0-10 Importance)

e Low WOC: 10 « UV Radiation Reduction: 7
= Carbon Storage: 6 « Building Energy Reduction: 5
= Wind Reduction: 0 o Streamflow Reduction: 5
= Air Temperature Reduction: & = Low Allergenicity: 6
S = Sensitive | = Intermediate S/l = Indeterminate
Species Sensitivity Pest Risk

Nitrogen Sulfur

Scientific Name Common Name Heggll’éess Invasive O(éoan)e Dioxide Dioxide | Possible Pests
(NO2)  (S02)
SEQUOIA
CEIPERVIRENS COAST REDWOOD 7~10
LIRIODENDRON
TULIPIEERA TULIP TREE 5-9 s
ULMUS AMERICANA  AMERICAN ELM 3~9 s
AMERICAN
TILIA AMERICANA BASSOOD 4-9 I 1

LIRIODENDRON

CHINENSE

CEDRUS DEODARA DEODAR CEDAR 7~9
MAGNOLIA SOUTHERN ~ 10
GRANDIFLORA MAGNOLIA

FPLATANUS CALIFORNIA 79
RACEMOSA SYCAMORE

f::glé:GL:_ﬁ:“A BLUE CHINESE FIR =
PINUS ELLIOTTII SLASH PINE 8~
PERSEA PALUSTRIS SWAMP BAY 8~11
FRAXINUS UHDEI EVERGREEN ASH 7~10
PERSEA HUMILIS SILK BAY &~ 11
PERSEA KRUGI CANELA &~ 11"
PERSEA LINGUE LINGUE 8~ 11
PERSEA URBANIANA AQUACATILLO 8~ 11

PLATANUS WRIGHTII

CHINESE TULIP TREE 5 ~9*

ARIZONA SYCAMORE 7~9

ACER RUBRUM RED MAPLE 4~10 1 I
PERSEA BORBONIA REDBAY 8~11

PLATANUS ORIENTAL 7.9

ORIENTALIS PLANETREE

UMBELLULARIA

CALIFORNICA

FRAXINUS
AMERICANA

QUERCUS SUBER

CALIFORNIA LAUREL 9~ 11

WHITE ASH 4~9 S

CORK OAK 7~11

EUCALYPTUS RIBBON GUM g - 11

WIMINALIS EUCALYPTUS

PINUS PALUSTRIS LONGLEAF PINE 7~10

PLATANUS AMERICAN 5.9 <
OCCIDENTALIS SYCAMORE
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3. EAIES29| XEtM MIKI-Tree Species Selector ) At
AJ. Curtis(2014)9] dFollAE 9F9 YRE 2t F gy 72-Ed fjFoz 4

S =4 ¥¥st= BVOC HH%EQF W3S 2ARSHI

WAL T-tree Species Selectorg ©]-85t0] 95-& ALt S A% 2 ToA 10
9] ZH0< 7} 9 F83511 102 7MY 8% UEh) dAlsieta, F oAk A,
ofHi7tA Bl mlAA| 9] 57| @ A|A HEo] AdYsith. B W2 VOCHIE 9 A=
oAl 4 Wl 109 #= dYsith A7 W $F2 Sugar Maple(4cer
saccharum Marshall), Ohio Buckeye(desculus glabra Willd), Northern
Hackberry(Celtis occidentalis L.), Turkish Hazelnut(Corylus colurna 1.), London
Plane Tree(Platanus acerifolia Aiton Willd.), American Basswood(77/ia americana
L.), Littleleaf Linden(77/ia cordata Mill.), Valley Forge elm(U/mus americana L.
‘ValleyForge’), 18]3 Japanese Zelkova(Zelkova serrata Thunb. Makino)°]|tt.

AARE $59 BVOC HiEHAZANA 229 YR VOCEA)12s RALSH] R (R
ﬁgﬁl?—‘ﬂg 714 9 ooj2F vjE XY, MEGAN) AR&sto] S22t dlH <] BVOCH]
TS 25ttt Ed 2R 7| 9 34F A A SHoA I-tree Species
Selector Z}EE kel H|2E 95 ¥ BVOCE Hi&shk= Aoz 424 Kermes
Oak®} English Oak iAo g wdaS AASHAY. Kermes Oaks T2 23 o 1|
olAnHE WA viESHARl =2 HiHEH 9 SQTNAFEIZM)E vi&E3itt.

m{w

(B 3-4) TAUF 939 RL-HEH HiES

S R W | @E | 0= | 98 | 0% | LH

2 Ea | By
TE | um TP e wsus  oue | mys |eye | ue
I 0.07 6.61 0.33 1.30 0.15 1.50 0.71 0.96 0.42
e 0.02, (1.76, (0.09, (0.32, (0.02, (0.40, (0.33, (0.01, (0.26,
0.11 11.47 0.57 2.23 0.27 2.70 1.09 1.92 0.58
o | 0 ) | 057) ) ) ) ) ) )

XtE: A.J. Curtis(2014), Biogenic volatile organic compound emissions from nine tree species used in an urban
tree-planting program, Atmospheric Environment 95 (2014) 634~643

2 7o 29, BVOCE R HiEslks U 100 B 7 A& o 28k of7]
HEF2 A7 ¥ 19,000 kgol VOC HiEF2 A AL YEdt o= &2 BVOC

12) BVOC HiZZF A& 2010 4 68 2252H 109 80'77PI| 0]= Colorado Z Boulder®| Q= Creekside Tree
NurseryOllA HAEIUC, LR 20| Eeis 0l Y MMz 25U
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&9l Kermes Oak®t English Oak & A= #AETH ZkF 300,000 kgt
1,100,000 kg& @A vi&EsH= Zlojt}, St A] =204 9F 49 1t gj9] AFAE A ASH=
A3} 7t} o] A4Lo] Axfo] w2 i-Tree Ho|EH|o]AS ARESHH AIHA|] Tf7] L HS

A7) 9ig A e U o) AE W BRE AgHos 21 ¥ 4 Ao AN

(a8 3-17) 989 &2 L2 BVOCs HiE (J¥ 3-18) A2HA 239 BVOCs HiE

. Kermes oak
A. Low emitter B.
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EE
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g 8 &

g
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(13 3-19) Y224/ 23 BVOCs HiE

English oak

XtZ: AJ. Curtis(2014), Biogenic volatile organic
compound emissions from nine tree species used
in an urban tree—planting program
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23U SHEE UA EUDF) £ T ITE SV gL 0w vetgon
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A7) Bebs 7teSg 3R] #0], F4 52 AAsH ¥ 313}04 a4 Ul - 979 7R
e SAATIE Aol B G&2Rl AoE YET

Jun Yang(2014)9] @AtollA= PM2.5 AlA &&, 7] 2ol tigt 2AAQ 9F 4 A
W0 7 YsHE A 50 A S0l tigt AdS Brish] St &% AdHe
sttt PM2.5 AlA 58, 350 ZA| 840 F8t= sHEY, = 7He, s 2
A, 47 9 59 9%), UF9] PM2.59] ATiE a2 =
ARg-5to] —'—HE 7Tk o2t 7|zl wet A AlA 8 & R
7Fet Wp0] S 1St 7S ARgSto] AAsIlT B7IeE Axt dF de] £
TA] YR Z(HE HEUS Platanus aceritolia, S35 Acer saccharinum L., U
Gleditsia triacanthos L. OVWA\US- Robinia pseudoacacia L)< PM2.55 AAsk= 4]
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® | © | @ @ | @ @29 @ ® ®
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25~29
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®Jun Yang 2/(2014), Ranking the suitability of common urban tree species for controlling PM2.5 pollution,
Atmospheric Pollution Research 6
@SMIZI(2018), Characteristics of Submicron and Ultrafine Soot Particle Removal by Tree Leaves, 3t - &
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2) NOL2t 724 %8 & VOCsete| 27

@504 BlEEE VOCst 2] H2uRet olaudo R ekl 4 Sk, ojanae
NOuS} ¥g3to] 022 A= So] HTole 27 714 Al 7leieka wl
ACKFYBAYINL, 2014). F2HMFE NO,, 02| Fopshige] oJ3) 028 A

T 5t 223719 AKHSecondary Organic Aerosol)= A4 % Sttt E5] g =25
% a-pinene¥} b-pinene OIAF7|UARE sk EAQI AAH ATAdR7IeRE
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S171% SRR o] WA HAH NO, 57t % Uﬂoﬂ 7] HZol Z2RAE NO;
Bt 22 XoAe 9]y 2AR7I9AE Adste it © 2 ZoR wekEn
(Crutzen et al., 1985; Jacob and Wofsy, 1988).
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g a37}40]H(VOCs-limited regime), VOCs 5E=7F & W+ NOx 5E5 &0+ A 0]
& L8 Y= ¢ a7¥(NOx-limited regime)°]tt.

T 2RO VOCs 8 Z27E FA3ITH(F VOCsZ 1L 5% 240ppb, Ho et al.,
2013) 5F =22 VOCs limited regime©] g™, =W TAH7] 5 E=2HI}F I
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57%= VOCs limited regimed} transit regime®l| YA|(oFe 1A Yoz HASH F
Bsto] AT TEHA VOCsE <0l Aol did A & B4E 5t o 7|otit+=
MS & o Stk

A =219 VOCst E4AR7}E glol VOCs 243 & & AT AA £
A} FAFSHEIL 7HY5HH 9A19] 9ol = VOCs-limited regime©] sig3ttial §5
g 4 AUtk o= VOCs 525 SU02EH T4 A4 & 58 €9 5 7] did
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Abstract

Preliminary Study on the Emission of Photochemical Air Pollutants

from the Street Trees in Suwon City

This is a preliminary study to understand the effect of street trees on the roadside
air pollution in Suwon City. We examined the species of trees along the street
in major roads and physical planting condition and reviewed the characteristics
of air pollutants adsorption and the emission of photochemical air pollutants such
as Biogenic Volatile Organic Compounds (BVOCs) from street trees. Especially 8
sections of the roads were selected for case studies and qualitatively analyzed the
effect of street trees on the roadside local air pollution.

In Suwon city, Sawleaf Zelkova (Zelkova serrata Makino), Ginkgo Tree (Ginkgo
biloba L.), Yoshino Cherry (Prunus yedoensis Matsum.), and Dawn Redwood
(Metasequoia glyptostroboides) were dominantly planted along the streets (up to
59.6% of total street trees). The examined 8 sections had ginkgo Ginkgo Tree
(Ginkgo biloba 1.)(48%), Sawleaf Zelkova (Zelkova serrata Makino)(15%), Japanese
Horse Chestnut (Aesculus turbinata Blume)(11%), Trident Maple (Acer
buergerianum Miq.)(7%), and minorly American Plane Tree (Platanus occidentalis
L.), Yoshino Cherry (Prunus yedoensis Matsum.), Japanese Red Pine (Pinus
densiflora), Chinese Scholar Tree (Sophora japonica), Dawn Redwood
(Metasequoia glyptostroboides), and pin oak (Quercus palustris). Among the street
trees in Suwon city, Pin Oak (Quercus palustris) and American Plane Tree (Platanus
occidentalis L.) emits isoprene the most and Japanese Red Pine emits
monoterpenes the most. Dawn Redwood absorbs CO; the most, but Japanese Maple
(Acer palmatum Thunb.) absorbs NO; and SO, the most. In addition, Dawn
Redwood and Japanese Red Pine adsorbs PM2.5 the most. But, note that the

quantitative comparison of the air pollutants emission and removal among the
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trees were inappropriate due to the limitation of that the reviewed data were
collected from dispersed references, not from the direct measurements or from
a single reference with the same measurement technique. Review about the
physical condition of the street trees on the examined sections informed that the
air circulation would be more efficient when trees were taller than the nearby
buildings (e.g. Jeongjo-ro Road, Maesan-ro Road). For removal of both gaseous
and particulate air pollutants, various species of trees would be recommended
(e.g. Kyeongsu-daero Road, Suin-ro Road). When the sidewalks were narrow, the
physical air circulation from street trees were beneficial to reduce the air pollution
exposure for pedestrians (Jungbu-daero Road, Changyong-daero Road). In
addition, on the street canyons with vehicular congestions, the trees less emitting
BVOCs were recommended to inhibit photochemical reaction to form secondary
organic aerosols and ozone (e.g. Kyeongsu-daero Road, Jeongjo-ro Road).
Conclusively, we suggest the following suggestions should be considered to plant
and grow street trees. First, the trees with high removal rate of air pollutants such
as Trident Maple, Japanese Maple, Dawn Redwood are recommended as street
trees. Second, the trees with less emitting BVOCs are recommended especially
in highly congested roads. Third, multiple planting of various species of trees are
recommended to reduce overall air pollution if specific species were not able to
be chosen for specific condition. Fourth, physical planting condition should be
seriously considered especially for street canyons and narrow sidewalks. Fifth,
quantitatively more street trees were strongly recommended in the urban areas
to reduce the heat and air pollution island effect by decreasing the urban
atmospheric temperature and inducing the microphysical turbulence for the air

pollution dilution.

Keyword : BVOCs(Biogenic Volatile Organic Compounds), Street trees, Roadside air

pollution, Street canyons, Photochemical Air Pollutants
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