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FUNCTION OF TYPICAL TREE SPECIES IN TRAFFIC
GREENBELT ON ATMOSPHERIC PARTICULATE
MATTER CONTRAL

ABSTRACT

Lately fine particles (PM,s) become the primary pollutant in urban atmospheric environment
of China, which led significant health risks to human being. Leaves of plants with special surface
structures and features could block, absorb and remove particles from atmosphere; therefore the
prevention of PM, s by vegetation was now seen as one of the most important ways to alleviate
urban air pollution. In this study, four typical tree species used in traffic green belt in Shanghai
were selected --- Cinnamomum camphora, Platanus acerifolia, Sabina chinensis, and
Metasequoia glyptostroboides. Aerosol resuspension generator was used to measure the PM; s
deposition velocity (Vq) of each species. In addition, the wax content, wettability, surface
roughness, surface free energy and its components of the leaves and the emission characters of
particulate matter, such as the concentration, composition and particle size distribution, were
tested in winter and spring. In the end, mixed effects model was set up, to analyze the effects of
leaf characters of and particle characteristics emissions on Vg4. The results showed that there was a
significant difference of V4 among the four tree species, Sabina chinensis got the greatest Vg, and
the minimum is Metasequoia glyptostroboides. Roughness and surface free energy were
significantly different on the surface of leaves, but the wax content in leaves showed no
significant among four tree species. Emission characters from different spaces were obviously
different, which referred to the OC/EC ratio, and the content of heavy metal. According to the
results of the mixed effects model (run 14 factors), the key factors were the wettability and
surface roughness, while the indicator of heavy metal content, EC content, OC content,
temperature and humidity were excluded. The results of this study can provide scientific basis for
improving atmospheric particulates control of urban forest and tree selecting in Shanghai, which
has important research value and social benefits.

Key words: fine particles (PM;s), urban tree species,  dry deposition velocity, leaf
characters, mixed model
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I8 5 300 7T K P R R T IR AN WK, 3T I R R R B T R RIS P 2 BT
B, R ERIHE BN R KPP ER/NTEET 25um 4EURS 44
(PMys) &SR ZHIRA=A, ARG REIET:. Mg B AKAE (b s DL O h RE 1 i
A, PEARAEAET K 10ug 1 PMa.s SR 011 6% 1) Ca BT 5 2 36 1 8%t it 4 4 5P, iy
T EAWRE RIS, PMys ORI R SI5 G B4 108 295 444

T 30 AE R EIN T POE R R B, R KT G E N . PR RE, BRE
RS PMys B8 C 15 PMyo & 11 50% 2 60%, HAMINIHaSS, HIREE N s T
[ b 2 A pRifE . 2014 4E 2 H R, HARE BRI T RE I+ T A Bk E
+, RRGE AR AL B M PMos DR B K — IR HLEhZE. JbJ7 &R R R 5505 Y1t &
B HETROIN 2 A R SR MK 5 (X, R3S, FEALntlX, F 55 YRk
KA EH, 2005 PMys HERR 1/4; HUCHIBREERIN R, &5 2000, BT,
55 15 Y 1) IR AN RE U AR FEIRVA BRI 7 1ok e, R R) 3T AR AR RN SR M AR B, SR 22
H 2 7™ I T R SI5 E h R EE R —

1.2 ZREHATFLEIE

I TI 1) AR AR A A2 30 11 P P — A 2 A (R A At , T A 81 P DR 0 5 K S5 R
FH o REI P RAS 2% T DL B ORI [ R KSR 3, AL B8 KR8 RIS, R ERTE (bR
iy FREE) BT RLBEAR KGRI R K], SECR SIS R D% . Rk, PSR T AR RRAE 4
KHIR K BRI T5 5, CEBAR T AT R A SRR BEANE. W EEE
“2012-2017 BT AATEIVERI” EEATHRIETS 4600 A BT AR, AL RS 2
FURN I8 BOTEIR 7 A& AR 1.5 75 A WA B 55 5835 e, (HX B3 17 SRk 1 bR AR Y SR A0 K
ST G B R A R AT

WEFLEW], TUiF (dry deposition) 2Rk Ak KUM= AL 0. K
SR A IF B I B RS A R 3 o P RO, 7 T e AT o 5 A e T
YR E B A DS S BIA M R, 4IRS Se M B I, 2 o T A
KSR Z AL FZ (boundary layer) F B 7E 2 T2, 40 10 i 2 B T LA B o7 T
FUEZI B PM,s I TUIRE R (F) RER:

F (ug/m’lhr) = V4 x C X 1D

A Vg AT UTRRSEAT Y A PM,s U383 (m/hr 58 cmis) |, BERE RIS R B3R
FIAFTAE; C R4t kS PMos AEIKE (pg/m® .

P14t 43T
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BN (1) PMos 573 2 4 - BITIRAT, - T DR 25 5 gl 387 I (R B AE I 300 > XG4
KBS I BB 2 R i (R B K AS, FRO AR ETF I A2 (resuspension) o 7EAN[A
KOE T, PMos B —ERIHEITFE (Re) B 1 H E BB PMys 222 MK M,
MBENE (Peinmm) KFHEZMMEKAES (Psinmm) I, ke WA B, T
Re A8 O™, Wiy M B I AR 1AL FIME D, REAE— AN BERT PRI E I 1L PMys
(i CHALE A Py SR AR D) SEBRoA:

F'(ug/m°lhr)= VgxCx ( 1-Re ) = Vg’ xC X (1-2)
H Vg =Vyx (1-Re ) X (1-3)

Vo' R T BEAEM 7 EBEFLET PMys SEERUTFRE R, ATRRH <RI R
(observed dry deposition velocity) > ™, HHxf 7 1y bl & F IR W U s &,
FHE AT L, FUTUIREIEZE Vo IR/ N B8 TN PMos BILBE T I ik, 2 bk
T 2R PO R [ A A BT 7T B A

AR, O BN S JWE — SRRl i 3R 10 T UT R T f T A O 7L . 2R
MM, BFAMSEBRZEAF N BN E R A PMys R T UT R 2 e W A, e RETE
TAESEFRZAE T i R 3R T R 2K 2R R A FIRLAR B S Ak . anBuRiy R &K, Ik PMgs
()7 B AR AR SR 3 SR o DRI, 388 5 FH R b AS [R] AR 5 ¥ 0035 G 1 0 o s 20 A 7 0 B
200 N FIFEARIA ARG (wind tunnel) 7%, 56 RIZIEH H T RS s R 00T
DUREIE 2 . 1 Nowak 55 A ) UFORE BEAY Vg B8 5 475 GeWifE it v 21 21 N I F4 B )
2 A 0,

Vg = 1/(Ra+Rp+Rc) X (1-4)

Hrh RO N1 T1, Re AHERIA S Z I Ty, EATH 3 25 RUE A 5% R AWM
E A, 5T AR ). R A s i o iR AR & 1 S HE £ ok
B TSk s s s O, T ERE 1 4 B S 50%6H0,

fHiE, A IEGERH T RAH M (S0 —FAME (N0, —H Lk (CO)
o PMyo S 0T B R A58, X T PMgs H A XA AR MIRIE. (UH Beckett" Al
Freer-Smith V1 Fi XA, L NaCl 7R B0 PMys, 4306k B L1 At i A A 2
BF g R B UT R AR AT 7 EHENE s 11 Pullman M2 LA KNOs AR gy, ME T
TEARFRIRGEZA T, RE 3 FhEFHFr (ESETRA RILL AL, INEREAZ) MR 1)
PM s TR R B BRI 1 40 EE. Nowak L= A0 Vg & Re HOBFF Fe 4t o560, fh5 T 2%
] A9 1 RO A0 PMg s ROV A P 0t 7 ok A SKfi R g sz 041,

SR, R R I E PMos 78 Fr b DT s 28 (1) VA AN FE 4510 M AEE— € A o
B, EHTHLERBRL (NaCl. KNO3) 154 PMps HIZRERVIREAT RIS, FHEARE LS et
KAH PMys (LA R o KA PMos IRSRIEAIE RIS 25, BREHIRBE . Tl K 32
T8 CA RO A ZEAE F P AR ) = ks G A e O B ks, BRI e 1 oAk 27 41 i 55 2%
PR KAH PMos EE R TUER K ARG, REREE. RS, e d 78 B,
i, S E SRR BTSRRI Z R, (R BRI LR I 2 T A R A
AN —NIZ B B AT BRIE sh B AR, T2 2 7 e fER . RIAREIER . 1% RN 5%

B2 T4t 437
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AL G R, Tk, ToHLER BRI A B AREE PMys I LA SR, (U4 P AL
FRAURLAE 7R BRI 2 T U4 Rt SRR AN e 1

S WEFURW], AR K %L RE T RIARAE 0.25-0.5um Y FE N IRTRI 20
PM, s BURIK LK) 70% LA L, RARLE 0.5um DAR HORTRI)IR B2 548 e /6 35 (1 50 R B IR (B 3%
31,71 NaCl Z L K7 1R 0.840.18uml™), 31X 5 K/ H PMy s ) B SR A3 43 A A1
FRABANHERT o A [FDRLAR (0 RORE ) He e s LB AN RIS, i SCRimad, KA P ROk
Y 2 B L A A P A P oy 2 P AR T4 B S ARRORE T 20 A RIS B 3k
MR . BRI, FTENLERAURL 5 AR SR UK PMy s [FIFE 2 52 TE 45 R A AT Sk

H=, HETHRBT T BGENE 7 AR R b PMas FITUTREE SR Vg, XTEE T AR
Foft iy P 2 AR P AR BE TR, W T AR KGR R AT P2k OXGED 193250 Vg A1 Re
SN, RS Vg FEAS R Rl R A 53 R AL, ARp ) A AN [RTR Aof i oL bR P 22 57 1
RGRARYY o 5351, B 5 RAATREAFFBR, XE CLSR A Rl AT S RO 1 32 kA 1, A
1117 PMg.s FREAR ZH B AL ZEARFAEXT Vo BIRZ R R DIAS

Zi BRTIR, Vg MR/NEIEYGE T PMos FIRET RIS &, (HIE I KRS &
Vo ITEAAE BRI, HELURIRBLSEZR AT PMys HUSERRAL, XTIt RER2 i B 2R 4R
WRE T RIR. B, RN PMys 7R 7RI (T-UC RN, ZUES RS I 5E BT 41 S8 B
SATTAEYI R L PMys TR A (BT UIREE R, FHRER Vo 2 7 1) E R A
RSB R T, A RE DY IR (G SRR AR R R AR ROR SRR, TR THBIF TT A
FIHHME .

1.3 ERFENRENEETME R

PM_ 5 £ R I -0 B2 BRI M 8 K SRS et P i RO R A 4 2R, IX N RE 52
KRB BURLE o7 S A A B 55 22 5 T DX 3 (520 . R&s&nen <5 Ak S AR 506 BTk
B E BN R BEN 4 5 WRER . BRI, RFM L EBEALR. i 4
ANEER, Vo FEASFIARORRE]) 2 57 ARA SR L2 AR M i R O RF L I 22 57 o T (RO 4
FRFAE R AR T RE M BE R, P TR AR (capacity) , DRIIERIFR R 42 (1) 4 4
fitto TM0ANFIABLROA TGRS G AMIIVE IR . WA KGR , [RIFES I Bk
FEAHIL ST RS UTRE A TT R MU AR, SEAE W A2 AR AN S A o RELABORS R e b FROURE A7) i B A
Jr R RO R, A S P B SRR R 5 A S R R T 46 2R o KX Ao A%
UK EFEBR R b, Be DAE B AR FERCAN 51, A4 R T A A i A DO RE R B 2%
L. R, RTINS PMos i AR DIREMISEM A 2K, N2 =R A A I A BTSSRk AN 1 26 1 Y
NITHEREERE

131 MY Fr oSl (A B SE AL ) F) 22 57

TN S R AR D e AR B AL R Al AN RIS o s DR AN R B AOWARFALE
R BE S AR 2-615 P2, BRI, i IR SRR . R M BV R e
X R AURUREART AR (14 2805 AT S50 o R R B AE iy (R B 6 L 5= R 2 1
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VR, 24 9B WM Gk BA TR MR A AE /P20, T 5t 215 Bk
I BERBIR, i P IR IR G 5, LR AR G R AE SR 5 i Ok A RIS S ¥ 2B e mT gk
—SGHE NPT, R RS T BRI R RE (22 5, 8 P S HOE R AT
B ZE(Ra)s ORAFE T mUE B (Rz) . WEAREP-V)5E: @ UM R HVPIRA . %4
CRRIRRR A AL DR, R FURDR BPSIR R (R Bl R R B2 P i i 2
PEJ5T 32 ELFE R Bt RE S AR MEA i &, EATS R R L IR A
PERURE 45 PS5 2R B DRSPS, i i 2 R D i — AN LR

1.3.2 K5 PMos iS5 KU, (AR %S

KA PMs IR EE PR B SRR A, =R RE I 3R 0TI P 2 M A R 2R
— LG FUN RO A FE RS RAR AR I REI 3T TR ZR, R BHLETS YL IR R A A fE TS
Y X (AR B H B K PR BRSO e B A PR 03430, 0 P A X i PO A8 A [R R S R MR
S Hb N AP RS PMuyo MR FEE (122 50V, Pullmant™V & A i KU RIG 26 B, XU 14 98 1 18 k3
KL 5B Rt A AL 2, Vo (3G H R P02 1 20 G Re AR B8 XU ES AN 7 =
A3 Fe A (Pinus strobus) ) PM,s Re {8 F XU 6.5m/s B (] 20% 17+ 2 10mis 1 50%.

TR IR S B SRS IR 5 I , (B2, BRSNS BeiliHE s | SR o o 1) 22
M BE T R PR Z R, T vE WA, S e A2 0. Hln, Tk
HEf . SOEHER K AR IEHER B, AR R A R MO s 25 5 i 35 B,
PRI L85 R R, TEEE RS RER, PMys FIIENY. BREREE . AHER EL AR £ 1
WEERIREERR =, /TR 4 ENIIRET R IC AR AR AR Y), FERE T
e B nk; WERE YY), FERE RHEEREHEG RE LY, —FeEE ;s &
FKEHBRY, EERATIRERSMBIED, Ft, RESEa@fsrafirg, Loite
AN FNE ) PMos 7R 15T B 22 5, J3 A HOGE i SR T T 3 28 1R 52

PMos LA i S A 2 5, Wk hE Bk (OC) Mot ®:ik (EC) HIFE.
BB SE, FE I ART TR EEAT R X B, MR SR I TS Y e
HIRFEFE R 18— 73, TR T Je ik AN 78 42 M MR & 22 Fh s 7 VIR A8 F B4
%, RS X ROOGTE AT BARAE L T PMos (N E &R s, B AL I I e AT I 8] BT 1
AXAME AT MR PMos BV JE, B RE SIS 0 T RiAR 70 AT S Pk sy, A4S 4B RUR LA A1
A SR A T O T A, S0 % SR B s S b v P,

B, SRR B KRR RORIT 5 B A, S RS R e 2 T R
ANF RIS T PMy s W BE AN 5T A R S H AT BAGRAE, DARZRE T IR SR N 4R 7E K
SRR Fr TR R S FL s e R 3R A2+ 0

iR EAA TR 0T, T 10 4R, R O BIEAH AR AR AT
(RISTHE R, MBI SRRV R b M3 T AR b A 25 3l T 3 PO 3 T AR bR R 23 4 DL % AR S PR B T
REHEAT TR BRI . K GIS. WO SEE MBI IZ AT 1 7 v%:, N7 7 2 2 seib e, [A]
SR T KR B X . FREEA S RO BRI, AR IR T 0 B LA R A
IR,
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2.1 MR5EREE

2.1.1 FEBEFIRE Ok

(1) SEIGAEHIA T b TITRATL X B4 1 i ST % B AT PR T B Ay, e rp i A 32 22
AR TR AP T AN G SN =¥ S AN=- VNI L SN (7 SN 770 BN I/ 7N 2 [ < N >
BRARE,

(2) SEB AL T BT AL XA LA T, BRAAVE X B 1.2 A8, & L
TR X Ay o Horb SR e B LA 7S AR T8 A8 218, SO S X DY 43 ) 22 38
ik

(3) HRHE L SR A, X i T A SR AR R R AN A KA LA T A T R
o, EEEERCOE WA 4 FAZESE TR R SRR 1 A, Jy#& AR (Cinnamomum
camphora); & M-FEMH 10, K BREHAK (Platanus acerifolia); 4R 1, N
1 (Sabina chinensis) & HH4FI#4 1 1, J97KF2 (Metasequoia glyptostroboides).

2.1.2 RFERII 8] 5 77k

£ 4 SR T 5EKT, DFBERFE. MR 2013 4£ 11 A%
12 7, AEKZERFEN () 2014 4F 4 2 5 [0 BRI FRESAERE LG R Y 25 501445 5 #R
M 5-10 4 AECIRDL R4 HAHIE RORARIE A RAEREA) o S FT HI I E1R4R B R0 1 B
T o R ZIFERE R 213 AR R Py (AETR 20 SRR KRR, 20 s B (K 4
AN R AR A P 2 FhD e ARAEIH 7 R/NRAE 150-300 J1ANSE . Dy T Bl Lk R KR I R i 45
PSR (s, FBCBYBY s it BN BB, R AR, arBlsin s, £ 47C
AN IREE

2.1.3 I it R A AR T A e

(1) MRS R

I 2 T 58 75 B (wax - conttent) AW 52 2 HEEE 4 S5 P vk . F B RSP RR U AR (1)
B2 0.29, IEFAREMERITE . ST TR/ lem® ZE A TNBL, TR T
CAIE AR, A 30mL =S beiRitd 1 708t CHERRTERTD o Jetimfr, feis XU
WA =R b &R, BURKERIFINESR, 2 RKZE RS ER(mg). PLRALH
Fr s R S B S B (malg) . REMRANER S IR, tHECTIME, iR E.

(2) W R

VLG A ] A2 T AR S IR A IS R VLA P 2 14 1] A% 7 5 A AP RSB ) DD 2k 5 [ A
R IR A1 (0) 0 MRHE T T A A S AR B, Bt A7 mT AP T i R YR A A [

26 T4t 43T
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Mﬁ%ﬁiﬁ’]ﬂﬂﬂﬁzlﬁ Q0 FIE iR 5 AR SR, RIHfbfA 0 /N T 90 T AT ML AR ,
ey 0 KT 90T AHIE .

FE R AT T G S Ak A 0 A B 2R i 12 oy D B S0 A 6-10 it BB E I
TETH i o SREDUH R BN IR X 3, 9 HUREBEIF Bk, B4 Lom® HOREA,
WP e E A AN EEY S L. EEYE B R HBEE, W R
BB, AEHALT BRRE . ARG B K, R IR RE 4ul KRNI
W, TR LA R Iul KNI, R R (RO 266Pixelsmm ™)
Ja R B AR e f1 K/ e ORAF AT S W 4

2.1.4 Wy AR T A R I 5E

R THTRH A P2 5 S S T W UAMODN 40K, o 2y b BT LA AR /) T AT e 25 2E RS R ARout J L
AREEE, EESHRREHEA T W2 R) . HALKEE (RMS). RORA T 4w
JZ(Rz)%, b Ra 2aRfElURE K | A, 500 f BE 40 (8 A SRR P 28 -

= %'E‘y(x)‘dx

TAAATAY

A (2-D

lf
' /V_T«‘fi .
A“M: [\ h /JW /\
— v’ YT \'/%‘ \//\\/ \P%
1 &: /
Nehsns !

& 2-1 Ra Ml Rz [ B RAE~ 2 A
Fig. 2-1 The Schematic representation of Ra and Rz

Ra 1 Rz BvHEUI 7 3% 53l an B 2-1 B

IH- TE LA P A 00 8 A 3 KA B B BB R S B AT I HE S B, R R SR
T e B SeEe == S, AR R E bt J IR I, F ket 3R K s B AR KT Wl
WA, EBUH TR A R TR BIIT K, H1REZ) Lom? (REAS, AR /i
BT, FE=IEZM T, HET /B8 (MULTIMODE NANOSCOPE)7E KA 20 B R Xk
an AT RGOS, A 0.5Hz, )20 HEE Y 0.2nm, HEE M HEE DY 0.01nm, K
G A 20pum*20pum. X FTA I AFM $345 G A H I 0 BESR3EAT 50CEE 0 A TH R AL B

2.1.5 M RgERmE H B ae i g

BT 4t 437
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FERTSC 2.1.3 FRll g A I P v A b, Sl 43 Sl A AR M () AR AR P P — g
BEAE G R I 52 PR RB0R AE A e SRR e A Ay, ORAF BRI SR B o IR -THPIRS
I $eful A 5 =AM SR T A AR E S AR, B Young 7 FE:

Vsg = st t pig cost (X 2-2)
e s ysg pa 70 SRR AN ZE IR ST VAR T B bR AR T B e
[ IR F T A R RE . R4 BT R S AR A s A o B e &

2.2 R 5118

2.2.1 W o B R 1 Y 22 R

(1) PR R T o B 22 5

I T (15 o 7 i A AR U SR IR RS2, AT CARH R A A K 23 R AL
5, PUERRPURST, JERFEPRRI TSR, @R R E DR R &', TR
o5 3o B UK T o YR BE FE IR S SRS LU I R 5 S5 4
B R SRR S d i, AL BREE MR R ERKRE . HAEMM LA
(A AT R AR AR, TR 2y DU Pl At 5 B 112 5

R 2-1 4 PR SR A R
Table 2-1 leaf wax content of 4 species
R SR BRA IKAZ
& (mglg) 11.66+1.79 17.31+2.40 18.69 #2.38 18.36 #0.26

AR B A DY P Ay R TS T & i, s BT M B8R (18.69mglg) /K12
(18.36mg/g). Jetf (17.31mg/g). &Hi (11.66mg/g). SR w5 AL, #id 5 Z 00
7 A4S, PURP 3RS B IR RE M ZE R (p>0.05) (K 2-2).

R 2-2 BWFH FRIER S ETZ0H (0=0.05)

Table 2-2 Variance analysis of leaf wax content on surface (0=0.05)

2 5 UA SS df MS F P-value F crit
2H [a] 0.0001 3 4,33E-05 2.2680 0.1330 3.4900
HA 0.0002 12 1.91E-05
Mt 0.0004 15 ---
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Fig.2-2 Wax content of leaves

AR AR, B e (Festuca elata) M F 3 I 5 2 & 1wk 72 B L & %o
K7 (Hordeum vulgare) P H 2 i 57 2 & B A 77, 2 1Y 2 Rz it o 2 0 v 1) A il
FZENEHCR AR CO, IRFERRAE, KR HRCR S, NiHPT R, XA
PELIST &, (BRI, KA. BB AT AT BA AN oAUt 21, T REIENAET
BT B X AR A SR AL . AR T R FUZ &5 (11.66mglg) BAIK, e LLE R
Tl X PRI 25 A o X I HR I YL P AR T R I T R S R A R S 1 A S AL S E
BN, BHIHER, KABURNE, MEXTESKER, FRRZEMBESR, MK s F SR 451
FET i 7K, o0 B3 e A B R PR 7 g 7570,

(2) I R Th R A 1 22

Fefff 2 . W AEAHES AL, B R T T 2 A A B R — R SR T (R R A
BHE L0 TR, SRR AERERN — R

K 2-3 53N M. B AU BB ot s g v A DA
JAE A I AT AR B .

R 2-3 BEMAOEEMANENSE L ER

Table 2-3 Contact angle parameters of Cinnamomum camphora

AT 1 T 2 T 3
Bl /e 75.0 101.4 94.4
I [ (]

b - A ‘
VRV PR M e AR AR
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Table 2-4 Contact angle parameters of Sabina chinensis

AR e 2 A 3
el A/ ° 96. 3 110. 7 89. 4
TR P T AR AR bE LT

R 2-5 KEH Ot FEMANENS K ER

Table 2-5 Contact angle parameters of Metasequoia glyptostroboides

KAz 1 KAz 2 JKAZ 3
il Ay PS5 4E 123.7 133.1 125.9
- - [
K% I:II I:I

P 5 AN AN AN

& 2-6 BRAM OLFEMANENSHLER

Table 2-6 Contact angle parameters of Platanus Linn

BBHAL BEBA2 HHK 3
B /e 91.4 92.7 95.6
. -

K&

MR AN AN EN R
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Fig.2-3 Contact angle of leaves
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JEAR IR FIAL = — RN, 0 /N T 90N, 6 KT 90NN, HAEM K
EEPiTS e RIS i = 0 N O N R = B a9 X e e A M

Rosado 544 Hefiliff 0 /N T 40V NRHIIHE, 6 7 408 90 [a]52 i FZIEIE;  Crisp
KA 0 N T 110VYONREF I IEN, 0 KT 130V AR, R H FARM:
M Yoshimitsu WI#E—5%1 7379 6 7£ 1302 15098 57K, 0 KT 150 fFK. Haie it
Yoty 5K A RO, Ay BRI PR, B R R, X 4 R E R e
M BRI 2 B BB JERA . KA. TARSE SRl A th DR A . B AR TE SO
P, AR WA, ZKAZ R DL e K P

XA SERBR AT T 7 Z 0 TR 3 TR

R 2-7 NFEIM 8l A 5 2 04T

Table 2-7 Variance analysis of contact angle

4H FURIIEA SRAN F3) Ji 7%
FSXEY N 5 470.30 94.06 9.64
R 7 585.95 83.71 117.37
Je i 6 527.10 87.85 215.95
KAz 5 629.01 125.80 24.62
ZE SR SS df MS F P-value F crit
Z 1) 5915.201 3 1971.734 19.502 5.05E-06 3.127
MK 1921.002 19 101.105
Mt 7836.203 22

PHIZ/NT 0.01, RIUIWREZS, RUIAFERF i CRIRIETE) 21647
EREAR, JFHME B, KA SSR, HA M F IR 5% 1%/KF N Tk
MAG 2R3

B 11 U 3k 4370
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Table 2-8 significance of difference in contact angles
| 3 72 5 2K 0.05 0.01
KA 125.80 a A
BRA 94.06 b B
JeAH 87.85 b B
iy 83.71 b B

H: MATFERFAHEZAEREER, ARAFERSHEZAAEEEER

MRFATLLIE 4 RO bk 5 HARR B2 (] (R fih f A7 AR BB 7, e S
SR, e SERE, BRARSEE A RE R . HIERAKE S AEY 2
[ K ORI RERE A B AN, SR P o 4 R AR 2 R AR o

2.2.2 WP R T E 0 22 57

ASSCE 7 B BT i -2 2 Pl 2 (KA R AR KB B R AEAS AR i AT
JEFAI ) R R T A M AT 7, R T R TIREAEZ Ra, RMS. Rz, P-V [
AR TEONRT BT VE R 2 R R R 5 ) B G AR A AL S 4 2 1 2-4
PR AR YEH Y 10pmx10pm . f —4EM =ZETE A5 K. — 48 BHR DBt FE R s IR i 3R
TRl 45 ) v P PR AR A, DX £ G oy 2 s 2 DX v PR v, DX €5 P R s i
A =2 PR U AT DASE O B A L B i i i A, BB R IS5 R

|
0.00 1217.69

»
(em] [ fum) fun]

A B C D
(a) BRMH K AFM MEZRK
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Fig.2-4 The two and three dimensional AFM images of Cinnamomum camphora and Sabina
chinensis on adaxial and abaxial surfaces
A-F RN ERESHEE. IEE, FERAMER. Em: RHARRRT. S i) =4 EHR KXt MK =4
B

FEZAEY PRI T (R JEE I 4 ) I S B B A R B AT i 22 ( Ra) ~ BOWAST -
FE(RZ) « WERME(P-V) MRS EE(RMS)  JLrh Ra S d i F MBS L RAES B 1R
2-9 PILBTE T SHS, ERMTNEMMEESHImMA, S ratio 52 ERIKERE S AT e
A o B AR T AR PR LA

R 2-9 BEHEHFEN AT F AFM RIS

Table 2-9 AFM parameters of Cinnamomum camphora and Sabina chinensis in deciduous

season
AFM %
REE OWEARME RUEREE BOIAT R THAEL
Y KPPV i3 s S /nm? S ratio
i 22 /nm  RMS/nm i3
Ra /nm Rz /nm
Jeraghrt 7764 38985  909.6 3898.5 1.2 108 1.1
AR R 11180  4952.0 1329 4952 7.2X10’ 1.2
9
e EE 4403 28177 5432 1108.5 1.2X 108 1.0
i 426.8 34625  516.7 2616.5 8.5X 10 1.7
WEf 4072 23373 496.4 725.6 6.7 X 10° 1.1
R 8
wm 713.0 37835 8821 1239.8 1.3X10 1.3

MF 2-9 " LUE H, BAALI T HLRERE Ra ol 776.35 nm, S 2R AR FE 4 1069 nm Al
1118nm. FRE4hH FFRERE Ra 1EI A 440.3 nm. 1A 426.75 nm, 34 1E A1 E5 18 )
FHRS 2 23029 407.2 nm I 713nm. 6B RAA I FrBE A RS OSSR, B AR, RITHRS A
Rahne ARy IR TR B0 B B 2, THDREDRS 23
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Fig.2-8 The two and three dimensional AFM images of Platanus Linn.and Metasequoia
glyptostroboides
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Table 2-10 AFM parameters of plants in growing season

AFM 2%
WEEARYY)  ME R BOUASTPRERA R i
T i 22 FE R =4
P—V ) _
Ra /nm nm RMS/nm Rz /nm S/nm S ratio
KA 792.33 3902.25  933.40 2338.63 4.25E+07 1.71
pSS 2y NI 377.83 1866.50  444.75 1317.93 1.04E+08  1.05
SRR 812.70 3796.33  953.83 3796.33 1.10E+08  1.10
FHREL 338.27 1703.00  395.60 317.50 1.12E+08 1.14
P e R 222.30 1626.00  287.00 571.70 1.11E+08 1.12
yAiskIls 291.67 1179.77  336.60 1179.77 5.08E+07  1.02
sl 4108 612.58 321850  740.93 2111.10 3.15E+07 1.23

M 2-10 ATLLEH, AKFERMYH S Ra y 291.67 nm, R FIRREE N
612.58 nm. FEAELNH (KRS E Ra A 338.27 nm, i A KTRRE FEE 43 1l 9 222.3nm. 68 8
e o 2 P 8 PR A, S i 4, R TREDRE B3 I o At i EDRE Fi2 s T Bl A A K T sk
FH HAREAR T Ao [FRE, AT E T UGt B RAA St 2 st 1) &
Bk FE B R RS FE A B AR 6T, AR AR e A B B D, A 1179.77nm
HKF] 3218.5nm, WA EEZEGN, FITRER A, (HREFMIERERERCN, S
0 B K R I RE T o
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Fig.2-9 Ra contrast images of plants in growing season
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nm). 2K (377.83nm). FE (222.30 nm). [[kE, M EEFTLIEH, WEAME. kR
FEE  TOVEAS - B - s B ) SRt — R o pR G T DU 58 7K RS B S ARt 9
4 TR BRI, AR A B S A B i DL B A UL HERE B AR ) . T RLRE P (= 40
PGSR ST ¥ (22 Ra S A B 2L, DRGSO A vk 1) RadkAT T 5 22 43 Bt DA B %2 B LR (SSR
%), gRIT:

R 2-11 BRI REAREE T Z455 (6=0.05)
Table 2-11 Variance analysis of Ra (a=0.05)

Z55IR SS df MS F P-value F crit
#H 1A 660624.2 3 220208.1 25.1 1.8E-05 3.5
HHN 105118.2 12 8759.9
Bt 765742.4 15

£ 2-12 AFAM R RamZERBEM
Table 2-12 significance of difference in Ra
i F1y ZRrBEKFE 0.05 0.01
KAZ 2989.2 a A
T 2779.5 b B

BRA 1889.7 c C

i 935.8 d D

E: HRATHRSNEZMEREER, PRATFHRSHEZMAFEEER

M 2-9 AR AR 2-11, 3% 2-12 W45 BERT LAt DU AR 0 i P 38 TR P52 B AH 2 [R)
BAFAEN Ve 2 R

M FT ) AFM S5 68 BN = 4R G P T DU L RDRERE RO (e R A7 AE
KB VAT DX SRR, SXAE A2 R A 5 A A I P 3R D KRR R - < rpia
B IRURL 5 1y R A S -7 R DX (A5 ORI 3R i B O A 22
fl AR, H A Z R RENE P A R B E L 0, QBERR 05 IR R R ke R SR
BY S PRI i o 0 P I 3R T RELRES 2 R OB A A A2

223 RMEBRAEIENESR

R4 CENPRFR R pis pas e (BN LE B4 SR T TR ) 42 71, B ATAR$E young
JiRETHRAR B AL H AR O B ysg ) FRYES B (psp) - BETISRE BEA KR A
H RE: Vs =7Vsd T Psp o

A S PR AR AR ) R 5 RS PR 2R K M O R, T DF U B, . BB
DR KA R P 02T 1 B4 i

R 2-13 FPBHIRTE 5 HRE X H &

Table 2-13 Surface free energy and its components of probe liquid

RN HHAE/SE (mIim®) i/ F/Disp(md/im?)  #gE4>&/Polar (md/m?)
ZRIK 72.8 51.0 21.8
TR T 50.8 2.3 48.5

WRAEE 2-13 Fraiks = ﬁﬂHEﬁXmE’JQ

fit, ML, LLRHEE A RS A A T
DL R IR P 2T R L 2 8 1 e S AR

18 U 4t 43T
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Table 2-14 Surface free energy and its components

HHEAE/SE (miim® sy &/Disp (mdim®  #tE4r & /Polar (md/m?)

Jeke 24.3+.8 21.244.0 3.140.4
IR 35.442.4 29.743.3 5.7+.13
B 26.847.8 24.027.0 2.8+.3
KK 12.382.6 12.242.5 0.140.02

MGG R 2-14 HR] LU H SRR A E R E H Ry 35.4maim?, B B T 4
EF A E R A 23.4maim?, T AR ) B B DL R S R S A S R . 5 4
K T AR AN AR S HAD P A I AR D & B AR TN AKAZ I J (9 1 H RE DL S 7> B Ao L A5 8T 2-13:

100 B&7E Cinnamomum camphora
350 - O E# K Platanus Linn.

RE @ JE1A Sabina chinensis

E :z : §§ B 7Kk Metasequoia glyptostroboides

%. 200 - | v

5 150 - g
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2 100 - §5§5§5§5
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ééﬁE/SE - BE5E/Dis Rtk 45y & /Polar
& 2-13 HEYRE H HEE R EX HHE

Fig.2-13 Plant surface free energy and its components comparison

NIRRT DARR B A, 4 FRE Y00 B B ae i s BRI N &R . BB . K
12 o 3 HH AU 5 DL 2 5 0 S R0 5 AR 1R . i T B e r o & LA
SN EE, KU DUMAE R B 7 BT T Z 0 AR Z B (SSR %), 4
Rz 2-15 A1 2-16 Fir:
# 2-15 REM A disp FER B EM

Table 2-15 significance of difference in disp

#H i EZRBEKF 0.05 0.01
R 29.75 a A
B 23.98 ab A
Je ki 20.99 b AB
KAz 12.15 c B

& MRAFERAIHEZAEREEER, FARAFERIHEIZAAGEEER
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Table 2-16 Variance difference analysis of surface free energy disp component

H RURIEE KA EH HE
FSSZY/N 5 119.88 23.98 17.02
i 6 178.52 29.75 19.62
Jetr 4 83.94 20.99 65.84
KA 5 60.75 12.15 6.71
4:3% 2—13
EZRIR SS df MS F P-value F crit
2 ] 5915.201 3 1971.734 19.502 5.05E-06 3.127
HN 1921.002 19 101.105
Mt 7836.203 22

M 2-11 UK R 2-14, 3R 2-15 ISR AT LUE AR B HTBE DL Ry B i, TKAZ
NEAR, TR R E HRER G B S YR R s KR Z R P . BB 3R i B
HIBE At B> B AT LU A 5 B AR 2 TR B JE B 25 1k 22 5, (HL LA 5% A ELAR 2 1) 7 7 52
FEMEESR, Kb &S PR E T2 5 . 456 & i B 80 vl LA H Gk
JrE SRR KR 2 R 2 BIEAS K 5 &, IRRTE 2R B R G &
R R A2 iR Ja R I, Befd A

2.3 KRENG

AR FERT I ESRIE AR AN KR I T 4 R IR ERAE ), 23 B E 1 3L
SRR R . WD R 2 R SR bR . RIS R AT

(D AR AR R A S . bR v S s BRER, &
BUAANRIE ;s ARG, ERRIVEEFK. SR ERRAR. K. BB EE
ML, FRRIK, H4FFARIEE N ER.

(2) PyBL R A BE 90 2 EEELAR I R 3R IRURE R . AU, ToR R B2 DA S BROWAS F-JE
FREE . A RTEY A BRI T A R R DUE 4 AR L K BN
MR UA: KAZ Tt BN, UM, BOHRERE, RORAT A+ s R R/
W th 5 PSR FE AR R, KA K, Bt/ AERE TR 2R X W S R A et
(RORELRE S M b m] DA H AR AN OO P 0 KA, R et 5 gl RS 2 Lt
ST N L

(3) I =R 7T T Z R 3R B e LBy & k&, IRYESR
gk, HEEmeE. ARUrE. Wk EARE 4 Hh e, mRZE 4 & PRI .
M1 e AT AAB SGUE T i B B A i Kk R I B SR A e E AT 1
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3.1 MBI 5 RHIE

3.1.1 REERIISIE] . MRl Tk

KA R FEAE_EIFATAEYERFE IR & L AXTLEIX (RiBAEED, RFEN
I 18] 55 1l — SRR P O TR A [, 229 9 B R

SRRFEII 22 N KB IE R, 280N 15L. il B N &H —MFH, ERIFOSH
A FLIRE R = I, SRAFE TSI = R A e 3 Uk, IR T . Y A, Kl PR
ERIFRNER M =TT, TIOT R =@ RERE L SL AR e AR, DU TR OR R
BRI BOGLRY, 7 (8] SL 08 B PREAT BRI IR 20 A7 o SilE A e
A2 EMEBREZE, Hrh—EMITLaol, Gl ek T SPAMS il i R4 Y
JRCiP

3.1.2 KA I HEBURS L AR b 20 7 1%

KAH PMzs. PMyg. s B BRI SR B, ol o T35 =R AR A Rsr A (36 [
Metone521 ) FEATHIZ M. 7E 20 738 A REEIRE 4 70 Bhill & —k, Hadsk 5 HEdRE, W
SEIMEAE N PMos IR FEME . 3 UL AR 715 PMos 5 PMyo BAK PMos 55 TSP (1 LUAR

TEILIZ I8 R AR T e R . R IR

FEER X AL 2 RSB TR (hitp://222.66.83.20:801/) 2 FIRAE 2 H KA . KUk
P, VRN A KU B .

AHIF FEAE FH BRI B A (SPAMS, | MIRAE M AX B A PR A DD, St EE R
BRI R ARE it AT R AR R . KAEIIEIE K L) 2m, AN 8mm HI4RE B
ik 3| SPAMS, A UE L) 75mL/min.

FARTORL VAR T T AR FH 25 R30S AR R RORL A 111 5 R R SO SR AR S B A T B
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AT A2 o (L 3-1 B ). TERE T BRI RS 2 5 R Art-2a 751567 3
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Fig.3-1 Schematic diagrams of SPAMS
IEERFE D H R R EE, REEE ] RS F RIS, <L 75
mL/min FIFUEREAN SPAMS, BiF R AR Ml S0 %, ERERIEEIE G 0. SPAMS
fpAb i Z nr kil 10 AR, FEFB SRR IE. g EGE BARAE R Bhehk
I Sy GOSN e T [ KRR A R I DS ol BRI RSO TE 7k V@ = NI = SN VA€ol 1K = RV Ve

3.1.3 ¥R S i A4 HT

5 iz F 5 SPAMS DataAnalysis, ¥ & 24 AL FEE 1 SPAMS DataAnalysis #2 3
T Matlab ~*F-&. F T SPAMS 05 F 514X & Hi4hs b A 73 # R ME— B o FL DA i) B0 45
o, RN AT G I BAEAR R, N ART-2a 38 B 3AIR 28 X 28 73 VL EA T I 2 s b 3,
I HAEARIE R K, Fea HAbZ M dE 328757, 5 SPAMS 05 R AL KA FT i3 ik
TlEES .

3.2 RS
3.2.0 KAUBRAIL A B P 2 5
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Fig.3-2 Percentage of the chemical composition of atmospheric particles in Wu Jing Park
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Fig.3-3 Percentage of the chemical composition of atmospheric particles in South Jiasong
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Fig.3-4 Distribution image of the atmospheric particle size in Wu Jing Park
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Fig.3-5 Distribution image of the atmospheric particle size in South Jiasong Road
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Fig.3-6 Percentage of the source of the atmospheric particle in Wu Jing Park
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Fig.3-7 Percentage of the source of the atmospheric particle in South Jiasong Road
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Fig.4-1 The PM 5 deposition flux of Cinnamomum camphora and Sabina chinensis in

deciduous season
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Fig.4-2 The PM, 5 deposition velocity of plants in growing season
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Table 4-1 Variance difference analysis of surface free energy disp component

e YR SS df MS F P-value F crit
“H A 1.13E-05 3 3.76E-06 5.31 0.01 3.49
HH 8.51E-06 12 7.09E-07
Mt 1.98E-05 15
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Table 4-2 significance of difference in Vg

H Fi EZRBEKF 0.05 0.01
A 0.0029 a A
FSSZY/N 0.0013 b AB
KAZ 0.0012 - b B
i 0.0007 - b B
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Fig.4-3 The relationship among Ra and the PM, s deposition flux of Cinnamomum camphora
and Sabina chinensis in deciduous season
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Fig.4-4 The relationship among the PM, s deposition velocity of plants and Ra, wax content
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Table 4-3 Mixed-effects model input data

Ra P-v B/ #SB HBRE #EE&E  EC OC PMysikfE TR WE R PR
. ) e P 3 PM, /TSP PM,.s/PMyg .

nm nm mg/g  mJ/m 2y HE OEHE mg/m C %RH m/s cm/s
222.30 1912.00 86.68 14.26 34.50 0.04 0.13 0.32 0.01 0.01 0.17 16.86 49.41 4.15 5.27E-04
227.80 1340.00 79.38 10.80 34.99 0.04 0.13 0.32 0.01 0.13 0.18 16.86 49.41 4.15 7.50E-04
396.30 1058.00 92.66 17.05 24.46 0.04 0.13 0.32 0.01 0.10 0.14 16.86 49.41 4.15 1.72E-03
377.83  2077.00 98.78 15.95 28.83 0.04 0.13 0.32 0.01 0.09 0.38 16.86 4941 415 2.58E-03
612.58  1858.00 76.94 17.90 35.00 0.04 0.13 0.32 0.01 0.01 0.17 16.86 4941 415 3.36E-03
725.20  3052.00 86.11 17.31 35.00 0.04 0.13 0.32 0.01 0.13 0.18 16.86 49.41 4.15 4.40E-03
927.40  4491.00 126.83 18.70 13.00 0.04 0.13 0.32 0.01 0.10 0.14 16.86 49.41 4.15 1.50E-03
786.00 4113.00 123.70 18.30 12.27 0.04 0.13 0.32 0.01 0.09 0.38 16.86 4941  4.15 2.37E-03
216.80  1912.00 90.25 12.17 35.01 0.08 0.57 0.10 0.03 0.22 0.24 17.47 47.73 6.70 3.58E-03
222.30  1340.00 94.39 941 32.65 0.08 0.57 0.10 0.01 0.14 0.21 17.47 47.73 6.70 1.51E-03
336.50 2732.00 94.06 26.00 23.70 0.08 0.57 0.10 0.02 0.10 0.10 17.47 47.73 6.70 8.23E-04
377.83  1599.00 95.61 13.02 26.25 0.08 0.57 0.10 0.02 0.24 0.29 17.47 47.73 6.70 1.21E-03
781.40  4293.00 98.77 19.18 23.32 0.08 0.57 0.10 0.01 0.10 0.18 17.47 47.73 6.70  4.66E-03
679.90 3671.00 96.27 18.93 25.91 0.08 0.57 0.10 0.02 0.15 0.18 17.47 47.73 6.70 7.36E-03
798.20  3539.00 125.80 18.10 15.75 0.08 0.57 0.10 0.02 0.15 0.18 17.47 47.73 6.70 2.28E-03
792.33  3466.00 125.86 22.70 11.86 0.08 0.57 0.10 0.02 0.15 0.18 17.47 47.73 6.70  3.43E-03
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Table 4-4 The result of mixed-effects model

o ) ﬁﬁﬁwi ff; ey PERE sig
g -2.785E-16 0.219 --- 0.000 1.000
Zscore(Ra) 1.037 0.566 1.037 1.834 0.116
Zscore(P-V) 0.236 0.539 0.236 0.437 0.677
Zscore(Fzfil /) -0.935 0.360 -0.935 -2.595 0.041
Zscore (It i) -0.107 0.442 -0.107 -.2430 0.816
Zscore(H H{E) 0.028 0.495 0.028 0.056 0.957
Zscore(PM, 5) 0.426 0.647 0.426 0.659 0.535
Zscore(PM, 5/ TSP) -0.087 0.595 -0.087 -0.146 0.888
Zscore(PM;s/PMyp) 0.293 0.273 0.293 1.073 0.324
Zscore(JXiE) 0.182 0.474 0.182 0.383 0.715
ELHE 25 Beta In t Sig. R AL
(s
Zscore(E 4 JE) a 0.000
Zscore(EC) a 0.000
Zscore(OC) a 0.000
Zscore(I& %) a 0.000
Zscore(¥ /%) a 0.000

a BRSHWMMEE: B8, Zscore(R k), Zscore(Ra), Zscore(PMy), Zscore(lf i), Zscore(TSP),
Zscore(¥&filAH), Zscore(H HIBE), Zscore(P-V), Zscore(PM, )
b. FE2E&: Zscore(UIMEHER)
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E 0.012pg/m® £ A7 iE 5 — AN A .
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Xﬂ‘ PM 5 JT A 26 1F ) 520 R A0, I 57K Al A X PM s I B4 T 256 7 [ 520000 22 250
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A8 77 DA SR IR 18 5 G S A R B AR AR R

037 74k 437



£ B E N EER M KSR TR 5T

FLE HRERE

5.1 g

AL E BTN B = i — R T RAE LI I 4 T A iR i A 2R T fovi ek
ERAE, IRV R VR E . AR CRARIE AT RIX PM, s 2 AT
VBT M EE N PMos HETSCRAE: =AM & BN, 0BT PMys 71 Fr 3R
VTR R R 3R, IRTEAN 35 G2 AF N AR PMos B2 G BE R 17

(1) 7E Ll W 4 P ALRERh (K SR oS P BB TR B, MR TllAs 4 Fh
FEYERE, K2 BHR A S s, JF HS B & BT, Al i & i

. MRV b S BRI 2B SRR M. K.

4 R EL A MR RE T Ra TR BRAIBUY KA . e, B8R, &, 74 0%
{6 P-V. ROHKERE RMS i 2 Ry o RS REBOC UL R 3R A as i 98 . MIRE
2, AT E R R .

4 MR R, B BRI HR BRI A . SRR B KE2. JER
HA B B L > 8 i Rt S B E, SR BN BB B 458 % R i
R T A Gl B S A A R K B 22 18 LR A SRR & R R Fr 3% i
H 1 RE A E O SO Py FE 2RI IR A AR TR, Rl

(2) FEMRMT PMys HEBURFAERORIT FE AL, AR XS 1 K SRR ) AL 1l p o (4 737 »
FATL R FA B B SO K AR h g R S (8%) 2 RE A KR E ¢ & &
(4%) [IPifE, wTRAE AT A A R K R & R 75 et 0 b SR 2 el 7™ 5

AR KRR A7 AL T2 WL RO B B A, R A B CTAR5 SR 1)
OC/EC (B =y TAR VL Aa A P i SO (AZIBY5 4D 1) OC/EC fR; 1M ARSI S Gy
PRI 57 A8 B 8 SO S OSBRI R 5 4, (B by 5 BN (1 R 2 2 el
() ki G N

P 3 R SRR ) FE R A% 70 AT A7 _EAESR[RRRAE: BRI B 2 rp e iR Y b, HLAE
0.45-0.95um Hife B S i A, VEE T ZH AL 0.0pm FHL, FAREERATANA . (B
ZHEM D ATRAEAFAEANR], AR AR5 A2 R T 5% P4 T i SO s K SUBURE ) IR R AR A1 BE O T
8:, R AR RLAT 53 A MIAE 0.2-0.4pm,  1.3-1.4pm DKEGHIIL 72 H .

(3) FEFCMARN (I FE S5 VR 5 N R MR R, 2R AT AT TR B PM2s
DR R SRS Ra 2R F IR, LRGSR, RiA e EfE BRIk
o (HIH ) PMys UTFETE AR5 e M N T R 2 PESC R B TR A AR . U W RERE R
VWS R R R A R AR RE T

ZRE IR R BRI HE R RS PMys TR IR R TR AL, PMys TR

B

2 38 U 4t 437



VY FXAAE

i”* e **"'; SHANGHAI JIAO TONG UNIVERSITY FismaiBE s T ER N AS BRI IR ISR ThRE R

HALE PMys WRE/NT 0.01pg/m® I, BEE PMys W I KT K, 1H2Y PMys W
0.012pg/m® i, PM 5 YL 4 R B PMys 3 FE A AT/ o B0 (A8 (ha 38 ] DL HI7E
PM,s W EE 0.012pg/m’ /245 15 5] —AMEAE .

IRIERE RN ST ISR, E4EEE. EC®E. OC H&E. AU KIBESS
AR YRR, FEARSCRF T 9 AN Rz R =, i v R T ES B2 (Ra, P-V) Xf PMas
UM AR ] e R AR, R SRR CRRIEPED X PM, s T PR3 26 11 ] 5210 R
HobpeiE. FRORSUBRLY) PMos WX PMy s TR R A BUE I IE M2 R E . 456518
SO R AL UL SR E Y, ARSCHEFUR 14 AN RIE RO A 2R T PMps DT R 18 2 8200 45 KT
DR 2R I R THT FRORELRE BE o VR RS (ST, A LRSS [ Rl R AR RE 0 o 07 de e

15 P50 T IR AR R LR AR

52 RE

AT LTSS TR AR PR LK) 4 BT AKEINS T PMys IOV DI REHEAT 1 HFFT.
HI TR, AW LB 5 T AT BLAR SR -

(1) FENFREER PR 3R e A RN T AU L MR BB RITEIRXT TN T PMas
BIAE BT M A TR TT, JFEASFEI R RR i F 2 A S SR e RRERE . R
I H BE 5% Bl 0 R R A R LR A AR Tk — RN 0 o

(2) ASCHEFTRIN A ZEEp TR, 4 DR, 14 DEWIRIER, Ha T
TRE RNV BE N —ERESE b S i Y FE A ) AR BE D GBI 3R . (G2 L, #L
PRGNSR OGRS, AN TEESE, F 5 dEreA, (g s
MR AL

039 T 4t 437



> o7
VY FAAAY
7/ SHANGHAI JIAO TONG UNIVERSITY J:*}EFE)"EﬁﬁﬂﬁﬁigmWXTJLX'EL%*E‘Z%E"J Wﬁ?ﬁlﬁﬁﬁﬁﬁ"ﬁ

B2 SRR

[1] Pope Il C.A., Ezzati M., Dockery D.W. Fine-particulate air pollution and life expectancy in
the United States[J]. New England Journal of Medicine, 2009, 360: 376-386.

[2] Fann, N., Risley, D. The public health context for PM, s and ozone air quality trends[J]. Air
Quality, Atmosphere and Health. 2011, http://dx.doi.org/10.1007/s11869-010-0125-0.

[3] Pope Il C.A., Burnett R.T.,Thun M.J., et al. Lung cancer, cardiopulmonary mortality, and
long-term exposure to fine particulate air pollution[J]. Journal of the American Medical
Association, 2002, 287: 1132-1141.

[4] Chen J.M., Tan M.G,, Li Y.L., et al. A lead isotope record of Shanghai atmospheric lead
emissions in total suspended particles during the period of phasing out of leaded gasoline[J].
Atmospheric Environment, 2005, 39: 1245-1253.

[5] i % 2. FA LR ES . = KR B i i B oK Y8 R S E TS 4k [EB/OL]. 2014,
http://news.sciencenet.cn/ htmlinews/2014/2/288896.shtm.2014-02-23/2014-02-25.

[6] BF =¥ . th BB HF e s E RS HE R A A R [EB/OL]. 2013,
http://news.sciencenet.cn /htmlnews/2013/2/274779.shtm, 2013-02-16/2013-02-20.

[7] Fowler D. Pollutant deposition and uptake by vegetation[M]. In: Bell, J.N.B., Treshow, M.
(Eds.), Air Pollution and Plant Life, second. Wiley, Chichester , 2002, 43-67.

[8] Nowak D.J. Air pollution removal by Chicago’s Urban Forest[M]. 1994. In: McPherson, E.G.,
Nowak, D.J., Rowntree, R.A. (Eds.), Chicago’s Urban Forest Ecosystem: Results of the
Chicago Urban Forest Climate Project. General Technical Report NE-186. U.S. Department
of Agriculture, Forest Service, Northeastern Forest Experiment Station, Radnor, PA.

[9] Hinds W.C. Aerosol technology: properties, behavior, and measurement of airborne
particles[M]. Wiley, 1999. New York.

[10] Pullman M. Conifer PM,s Deposition and Re-suspension in Wind and Rain Events[D].
Master’s thesis. 2009, Cornell University.

[11] Nowak D.J., Hirabayashi S., Bodine A., et al. Modeled PM, s removal by trees in ten U.S.
cities and associated health effects[J]. Environmental Pollution. 2013, 178: 395-402.

[12] Baldocchi D.D., Hicks B.B., Camara, P. A canopy stomatal resistance model for gaseous
deposition to vegetated surfaces[J]. Atmospheric Environment, 1987, 21(1): 91-101.

[13] Nowak D.J., Crane D.E. The urban forest effects (UFORE) model: Quantifying urban forest
structure and functions[M]. In: Hansen M. and Burk T. Integrated Tools for Natural
Resources Inventories in the 21th Century, 2000, 714-720.

[14] Nowak D.J., Walton J.T, Stevens J.C. Effect of plot and sample size on timing and precision
of urban forest assessments[J]. Arboriculture & Urban Forestry, 2008, 34(6): 386-390.

[15] Nowak D.J., Crane D.E. A ground-based method of assessing urban forest structure and
ecosystem services[J]. Arboriculture & Urban Forestry, 2008, 34(6): 347-358.

40 U St 43T



SHANGHAI JIAO TONG UNIVERSITY i BRI T £ EM T K S BRIRI FIEThRERAR

[16] Beckett K.P., Freer P.H., Taylor G. Particulate pollution capture by urban trees: effect of
species and windspeed[J]. Global Change Biology. 2000, 6: 995-1003.

[17] Freer-Smith P.H., El-Khatib A.A., Taylor G. Capture of particulate pollution by trees: a

comparison of species typical of semi-arid areas (Ficus nitida and Eucalyptus globulus) with
European and North American species[J]. Water, Air, and Soil Pollution. 2004, 155:
173-187.

[18] S ARAR, BR/ANES, 0K, 2. BT PMos FIERAL SRR S AR Wi VERIE AU [0]. ¥R
R, 2007, 27(3): 472-4717.

[19] B RHE, TEA, Tk, % 4IER Y (PMs) S RIIF R []. EA¥RE,
2013, 32(8): 2203-2210.

[20] Cao J.J., Xu H.M., Xu Q., et al. Fine particulate matter constituents and cardiopulmonary
mortality in a heavily polluted Chinese city[J]. Environmental Healthy and Perspective, 2012
120(3): 373-378.

[21] R&é&en J.V, Yli-Piril&P., Holopainen T., et al. Soil drought increases atmospheric fine
particle capture efficiency of Norway spruce[J]. Boreal Environment Research, 2012, 17(1):
21-30.

[22] Se—3%r, P, Wed. ITT SR Bl 1 42 248
%, 2002, 13(9): 1121-1126.

[23] FkHTHR, A, BREB, A& db st R DR 3 AR R b R K 2 2 AR ],
1997, (4): 12-17.

[24] Wagner P., FUrstner R., Barthlott W., et al. Quantitative assessment to the structural basis of

ARG ZRUETT AR [I]. B AR 3

water repellency in natural and technical surfaces[J].Journal of Experimental Botany, 2003,
54(385) : 1295-1303.

[25] FiE, £ B8 2Rk, & oI i By R IHAFAE R AFM JEE[]. 225274, 2011,
31(5): 1471-1477.

[26] Shen Q., Ding H.G., Zhong L. Characterization of the surface properties of persimmon leaves
by FT-Raman spectroscopy and wicking technique[J]. Colloids and Surfaces B: Biointerfaces,
2004, 37: 133-136.

[27] FRBRAL, Rbrk, X[, &5, 55 BT 5 E g AR i 22 RRRE 7T 0], o 38 T AR,
2004, 2(2): 37-40.

[28] Zou X.D.,Shen Z.M., Wang W.H., et al. On an empirical relationship between SO,
concentration and distance from a highway using passive samplers: a case study in Shanghai,
China[J]. Science of the Total Environment, 2007, 377(2-3): 434-438.

[29] JA i, WRIQHT, FL0MN, &5, iRk s8R m v Gad B2 i A HLBRAN 7o 3R Bk ) AL AL s
fE[3]. PREERL244R, 2013, 33(1): 181-188.

[30] sK/NF2, BXF5E, vdEdE, . bRt X AL AT X KA PMos 76 RAFHIEXS L2 AT [J].
R [E A E A, 2010, 16(1): 28-34.

[31] PME AR, L] CMB AL FAVERS XSO BRI B 25 S IR AR T FU[D]. A 53

ZH 41 U1 3k 4370



> o
B SR P ?
SHANGHAI JIAO TONG UNIVERSITY J:}EFEﬁiﬁﬁ{{%E%Nﬂﬂ?k%%ﬁ*ﬁ%ﬁ’\] m#?ﬁlﬁﬁgﬁﬁﬁﬂﬁ

#i2, 2008, 8(6): 94-100.

[32] %%, Mo, WKL, 25 FIH SPAMS 57 LAk 25 IS et 72 v Jkr 401 &
WERERED]. PR, 2013, 6: 2071-2080.

[33] Zou X.D., Shen Z.M., Wang W.H., et al. Shifted power-law relationship between NO,
concentration and the distance from a highway: a new dispersion model based on the wind
profile model[J]. Atmospheric Environment, 2006, 40(40): 8068-8073.

[34] Yin S., Cai J.P., Chen L.P., et al. Effects of vegetation status in urban green spaces on
particle removal in a street canyon atmosphere[J]. Acta Ecologica Sinica, 2007, 27:
4590-4595.

[35] Wang Z., Cui X., Yin S., et al. Characteristics of carbon storage in Shanghai’s urban forest[J].
Chinese Science Bulletin. 2013, 58(9): 1130-1138.

[36] GkifghR, FFEQ. KEM AR B EE ST R[] #rEfolrty:, 2012,
49(1): 22-27.

[37] A&, F o, bk, MY 2R i v A AR R L] AR ¥R, 2011,
31(15): 4287-4298.

[38] E&x iR, AW, R, &5 HEYMH I E b RERFEF K B 280 80 K s m[]. KL
3R], 2012, 26(3): 249-252.

[39] Zktiete. A HIX A% 2 #k (Quercus variabilis) - Fr PR (A8 S oy e H ) R 15 AR 4L [y
Wi W [D]. b AZ 3 K 1 2 A 18 5L, 2012.

42 7 4L 437



£ B E N EER M KSR TR 5T

T EE

L AN Z R A SR AT RR, AT 4530 T EIR SCROA 5 AR, 7E1X B S 2R Y
RPEM—BAZ L. K=, 2 EEN A TP, JFHg T 7 REEA
WAL RISy, (A SHERE— RO A1 2] o BRI S A SR A%
HAEETE, FET I RO T — B S A | — R A e S 28— 2k . XN IRA BT T
AR BSZ ARHE, XX LLE N 5 # A BRI R . RE R B X B AR A 2k
H R — BB A 9 BRI B LR RO S, IR BEE IR R AE ARG A T4 RNV INK
e AR, BIMESR™HE, AL —DNTRIER, — 2 AR RS T3 A4
L, BRGNS H QA R, B2 ER 1R RS IR K& GRS, HES
AR TAE R AT — el , bR RE) . RPERIRAN B SR RELR A, 53
BB WATHAT LR, SR, TR AR B IR R UL R S B AL BT
BHIETAEA THRIR, IR SL T 3 BB R

FERT ISR E R R o, 23 7 AD T, RENS 58 B B AT AT 35 B AT bt
T PR SR BT JEL i DR S SR [ 2 i o ) 22 i 22 AN TSI B6 TAC RVEL N 45 7 (5 B, A2
S AT IR R T RN 28 T I SR AT B _E K SRR o 30 B B sl R A 0 L R 28
BEZIN, SR KL PRSI i BB O 1R T MU E BT R T ) B
DAt P R ARRE L, R I A O A B A T S 3 A T2 B R
A, RIS — VR B0 2 1 A AR IS AN PR LA 2 T F S0 ) T VA E R
WG, FFAETHE B B RERT EEhIR MR, 1ERAGE TAD B FERICRIER, B AT AR
Mo sKEEEE2 I — 0D 51 3, MUFEHR IR RIS TR, (RN, th 2GR .
RIS H T 5t % foi B ) 2 B AR A L B AN 555 30 9R, KRB M SLse ™4 17K
BIEE, ERACEAGE R, BRI R (RIS R BT T = &
St RS Ty BB BAT P B e i, BRI T nTiE s SPSS SEELR & RN
kil E v

FEIX BUA BRI R — AR RIS, DAL A D 32 2 ARG i e o IR S RCTVF
R WEE S U0, T BAE L det i B AF B AR R AU U A OGO s Y
KIFREE R e W5 RET, AEIXBUR B0 T3 A 50 0o A A0 Te AR TR R T
T, BT RFOMSHE, IR RSN &, REBEESR—EH LK
MIECE SRR, RURIHR MV RIEFHIAG, iE3RAE b — D B4, M AR B O
Jit, o AL ER A B EE AT S, 1R FREE IR 5E Bl .

43 T 4L 437



‘eg\_,"/ﬁ ,ﬂ/{.s@

\ / SHANGHAI JIAO TONG UNIVI:RSI TY J:fﬁ?ﬁ)ffﬁéiﬂf,%IE*HﬂJXTj'jCEL%)ﬁ*ﬁ%E"J %#?’.Ij]ﬁgﬁﬁ;‘ﬂﬁ

FUNCTION OF TYPICAL TREE SPECIES IN TRAFFIC
GREENBELT ON ATMOSPHERIC PARTICULATE
MATTER CONTRAL

According to climatic characteristics and the growth of green plants of Shanghai, this study
selected four common green plants in Shanghai transport green belt: which included evergreen
broadleaf , Cinnamomum camphora; deciduous broad-leaved, Platanus; evergreen conifer, Sabina
chinensis; deciduous conifer, Metasequoia glyptostroboides. By quantifying the surface
characterization of botanical characteristics, physical and thermodynamic properties of plant
leaves, and the determination of emission characteristics of particulate matter pollution in
peri-urban traffic green belt of atmospheric fine particles in the gas phase and leaf surface
migration and accumulation of factors, to explore the relationship between vegetation dust
removal capacity and the plant's own characteristics and external environmental conditions,
searching for the best vegetation conditions to achieve the best dust removal results in different
pollution conditions. Improve the atmospheric particulate matter pollution prevention and control
functions forest and green vegetation in urban.

In the study of factors found in the internal infrastructure, based on the measured botanical
characteristics of four species, Metasequoia glyptostroboides has the highest content of wax,
Cinnamomum camphora, Platanus followed, Sabina chinensis wax content minimum. Descending
order of wettability is Cinnamomum camphora, Platanus, Sabina chinensis, Metasequoia
glyptostroboides. Thermodynamic properties of four kinds of plants, in descending order of free
energy as Cinnamomum camphora, Platanus, Sabina chinensis, Metasequoia glyptostroboides.
And the dispersion component and polar component in descending order are the same. Combining
the data of contact angle of each blade can be seen a positive correlation between the
water-holding capacity of the dispersion component and plant leaves, in other words, leaf surface
component of the free energy of the larger dispersion blade after infiltrating the surface the more
humid, the contact angle smaller.

In the study of factors external conditions found that, according to the analysis of the two
components of atmospheric particulate matter, the heavy metal content of Songjiang Jiasong Road,
Wenxiang Road atmospheric particulate matter is higher than the heavy metal content of
atmospheric particles in Wu Jing Park’s sample. The OC / EC value of Wu Jing Park (near
industrial pollution sources) is much higher than the OC / EC value of Songjiang Jiasong
Road ,Wenxiang Road (traffic pollution sources) . The rate of SOC in atmospheric particulate
matter sample collected in Wu Jing Park (2%), is higher than the rate of SOC in atmospheric
particulate matter sample collected in Songjiang Jiasong Road ,Wenxiang Road (only 0.8%),
according to the analysis of the two components of atmospheric particulate matter. Which means
although there are a small number of secondary pollution Songjiang Jiasong Road ,Wenxiang
Road atmospheric samples(traffic pollution sources mainly), but secondary pollution of Wu Jing
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park(industrial pollution mainly) is more serious.

Both particle size distribution of atmospheric in different sample plots existence of common
characteristics: the particle size distribution of atmospheric particulate matter focused on fine
particulate matter, and in paragraph 0.45 - 0.95um particle enrichment strongest. The peak was
seen in the vicinity of 0.6um, but slightly different between sample of Songjiang Jiasong Road,
Wenxiang Road and sample of Wu Jing Park. Different characteristic is the particles size
distribution of Songjiang atmospheric particulate matter is more continuous, the particles size
distribution of Wu Jing Park atmospheric particulate matter, appears blank in the 0.2 - 0.4um, 1.3 -
1.4pm region.

Although the results are similar to other domestic research results about atmospheric
particulate matter, the results measured in this atmospheric pollutant emission sources is more
complex, but under different conditions we can still the atmospheric particulate pollution sources
vary. According to the detection results of Wu Jing Park atmosphere sample components, the
proportion of coal and gas industry is largest, and the detection results of Songjiang atmosphere
sample components shown that vehicle exhaust accounts for 9%, which is a more explicit source
component. We can clearly distinguish the difference between the two sources.

In descending order of four kinds of PM,s sedimentation rate of plant leaves: Sabina
chinensis, Platanus, Metasequoia glyptostroboides and Cinnamomum camphora. The PMjs
sedimentation velocity of Sabina chinensis leaves was significantly higher than the other three
species. Combined with the results of the fitting analysis, shows that due to Sabina chinensis’s
high roughness and wax content which are conducive to trapping particulate matter leaf surface
properties.

PM, 5 sedimentation rate and roughness Ra of blade has a significant positive correlation,
PM, 5 sedimentation rate and surface wax content in the leaves is also positively correlated to
some extent. PM, s sedimentation rate and the contact angle of the blade had no significant linear
or exponential relationship (Fig. 4-4 (a) in which R? is much less than 0.5), but the deposition
velocity of PM, s and the free energy (SE) of the blade surface had a positive relationship to some
extent.

According to the results of running mixed-effects model, five factors of heavy metal content,
EC content, OC content, temperature and humidity are excluded. In nine effective factors of this
study, the plant leaf surface roughness (Ra, PV) has the highest positive impact for PMys
sedimentation rate coefficient, the contact angle of water on the leaves and has the highest
negative impact for PM, s sedimentation rate coefficient. Secondly atmospheric particulate matter
PM_ s concentrations is also a positively influence factor. Considering the influence coefficient and
significant, the biggest factor of 14 factors in this study affect the sedimentation rate of leaf
surface PM,s is blade surface roughness. Successful mixed-effects model to build, instructions
can be used to compare the ability of different species according to lag dust mixed effects model.

In this paper, the function of traffic greenbelt main species prevention and control of
atmospheric particulate matter was studied. Because of the limited time to study the contents of
this paper as well as to continue in-depth aspects:

In the internal study focused on the fundamentals of the wax content, wettability, roughness,
surface free energy of these four species were studied and compared, found that there are
significant differences exist between different species indeed. And the difference between the
internal conditions of the plants is also a direct result of differences in the prevention and control
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capabilities for PM, 5. But the mechanism of its impact needs further analysis. And internal factors,
as well as the basis of similar stomatal density and plant trichomes traits remains to be studied for
the prevention and control of plant capacity for PM, s impact.

This study focused on two quarters, four species, 14 influencing factors, the mixed effects
models were created from the last to some extent, a key factor in the ability of the plant to reflect
the impact of dust stagnation. But statistically, the amount is small, the data should be increased to
four quarter data, rich data sample, to make the model more reasonable.




