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Abstract: In this study, the concentrations of PM, s, air temperature, relative humidity (RH), wind
speed, and wind direction at five locations on the North Fifth-ring Road and Beijing-Xizang Highway were
continuously monitored. The correlation between the concentration of PM, ; and environmental factors was
analyzed using a regression analysis method. The results showed:1) the variation trends were different be-
tween locations with greenbelts and the location without a greenbelt. For the location without a greenbelt,
the concentrations of PM, ; decreased as the distances to the road increased. For locations with greenbelts,
concentrations of PM, 5 at different distances showed both increasing and decreasing trends; 2) the concen-
trations of PM, ; at roadside had a significant influence on the concentrations of PM, ; inside the green-
belts. The influences of air temperatures and RH were also significant. However, no significant relation-
ship was identified between the concentrations of PM, s and wind speeds inside the greenbelts, and 3) the
width of greenbelt had some effects on the concentrations of PM, ; inside the greenbelt.

Key words: greenbelt; PM, ; concentration; environmental factor; removal effect

PM, s B8 2 HAR<<2.5 pm BN REFEMRIT B WL . 8 2 A R RE S| KB . 7 EE
Ry S A A R R PML s SR I S UM R R A B A RS B T R A R

WFHEHH:2014-06-24 {&E HEF:2014-10-20

HETH by iR % (Z2121100000312069,Z121100008512002)

EE BN B RA, 2 AR W5 IR T ML . E-mail: 90780994 21i@ sina. com
«BEEE HE. B MBI EE BT R A A . E-mail: larix001 @ gmail. com



246 VU b2 B 2 41 30 &

A BTG N R R AR AT B R s e K
NG B AW R T A2 % PML s 1Y B EE R
TR, RZMIBEIE R WK LA 3K Lt R T L,
I 2 T EL A R ER 45 R 9B IS AL AEERE R T
LW gy 23 A5 R JIURL ) 5 B AT AURL 4 35 et R
I A 3 2o I ) R 7 T i T I AR B A L e —
S A AR S DT B AT R g A . TR
U, 7 T ) 152 7 0 AR T LA 1 e B 52 3
A PM, s BORCR . H R T 38 000 B B0 A s o i
P A3 7 AR ) URL ) AR A8 B 5 R 22 4 b A 1 T
TSPOKA BEFPAR YD M PM,, (=58 12 HE
<10pm [RBURLYD J7 1, Al Xof 3 0 B 3 bR X
PM, 5 i 5 Wi 1 B /N FN AL A4 BIF 5 40 X 5 /e
2415 X T AR 2 75 AT B M 8 PML, S 4R Y
VEF M AEA el AR B 5% 52 M 0L 1 A [] 5
3§03 0 B35 47 AR PN b PML 5 ok BE i A8 Ak, 20 AT T
AR Xt T B SR R Y PML 5 B B2 . LAY SRy 8 FH Bl 4
AT $ T 3o T A8 E SR IR Y PML s #R IS %

1 B M e 5 7%

1.1 HRtE58HR

HR A AR 58 B B9 AN 8] S A 5% 7 b 5t T 4 i
BRI 31 0 A T B (6 R e e b R T
3ANHN 2 A S HEATULIN . b R B 10 b R TE
A MOS8 % E BF (116°26'31. 74"E, 40°1'1. 10"
N JMRBF(116°28 4. 94"E, 40°0"49. 08" N) F1 J¢ #k
AL BE AT (116°24'59. 11"E,40°1'14. 35"N) , 5T j#
o TR R 2 A b s o3 ) A MR R S FE AR (116°
17'19. 49"E, 40°5"48. 98" N) I 4E 4 Hy F7 K = 78 il
(116°17'47. 94"E,40°5"12. 58"N, A FRAEHLTY) .

B 5% FE AR AR AT 5 29 R 115 m, 32 B R Bl A 3 4
(Pinus tabulae formis) .}l (Sabina chinensis) . % [
1% (Populus tomentosa ) . 5-MI (Salix matsudana ) , pR7Hy
SIS i 2 0. 60, B3 BT A2 0. 320 T MU Ak i
21k 64 m, B FN R H AN (Pinus bungeana) &
LB R0 RO S X AR A B 2 0. 60, i 35 5 2
0.29. JLair b Be Jo bRty . = FE AT bRl i 29 Sy 72
m, EBERS R RIS AT (Platycladus orientalis) .6
H 4 B MR (Sophora japonica) . (Cotinus coggy-
gria) A AR PR BE S 0. 55, BB 0. 35, 4EH
PEARHE FE20 g 26 m, 32 2 20 BUAE Ol AT IR L B
B4 58I B (Robinia pseudoacacia) MRy S ER
P BESE 0. 60, BB B2 0. 37,

TG TER 1 R 0 3 i T 08 Y 7 1) b A
6 AW s 23l S B (L O FR T~ 40 5. 1E

R e R B IR I % B L AR ) B A BT
AT T 5 A AGENR 0~ 4K D
1.2 RGN/ AW 75 3%

REAE 201248 A 29 H.8 A31 H.9 A 9
HOHI6H.9H 23 H10 H1 H10 H4—7H
HEAT B S F AT T 2 IRAFEL I, FE S 0L
B [E] R 8 :00—17 .00, F:BF 30 min R4 1 IREHE .,
WL 512 S R P, 5 BT AR H IR0 A 2B
fCCLD-5C(B) , Jb st 2 bk A B i Bh-H A BR2S =D
FE AR RN EAE 1 opg om0 K
10% . [FIE 20 Ay 32 B2 42 IR 7 4 R 4 485 X R4
(Kestrel4000, 2 [E Nielsen-Kellerman) il 58, F* 4
Bl AT AR S 2 A TE  HEBR A R 1R A 1R 25 . SR AR
s p AR e FEFE T 1.3 mo = Ak, AP R
TE 715 AR HE L P X AR B R S R K S
PR A 2 B 2 B 5 AE ) T 9% 1) 166 35 85 8 PRHT A
AT 375 25 B %) T RR 5 A T T R L B B DN
FHY) S50 8 % . i BE I vk S L BCES A AL
FOFRAE I 5 B0 AR A B AR
1.3 #HEHHFAE

ST I SE 20 AT AT JCARAT | B 32 XU XL [e] Xof
WL A PM, 5 (1 52, 9% J5 AR 9% SCilik Brantley™”
$E 3 By Ty 2 Rk T BEAT 432 43 AR XL (<20, 5
m/ s, U] A BRD LA A7 RCCRIAR A 7 ] A7) XL
COAIE % 7 1) R[] Rty ) A0 38 XL CMA AR A i) IR o] 380
i I O N i DA [ =i VR O 7 N A B e VIR s el 51 e )
PM, s ik i 22 5 47 055, OF FHBC XF T &6 56 Jr vk
AT E TR . A W 5 PM, Wk B2 B4 5 BR 45%
IR 19 G Z SR AT VA 43 07 . B8 43 B 76 Orrigin 9. 0
1 SPSS 20. 0 HLifkAT.

2 HREAN

2.1 EMPM, REMNHEWL

F B 0 1Y PML 5 45 /N 1 32 9 2 114
HAE A 5 P 2% 08 B b 00 5 3 e e P 221 BE AR HE 5 (&
2) o WNTTAR H 5t e T B A P 5 B0 B2 I
RECHBAE 8:00 2247, 5 7L g DLk R0 440 00 2
S R e AR O A9 1 D0 — B, A R DY UL M B L 10
H 1 HIEE" =" 1K, L PM, ; ik & 21
w TEWhE 10 A5 B U W] IE RS 7 A
PM, 5 2 % 0 UL SO0 3 ) PM, 5 B9 £ 2R I
2.2 BEQRWELEPM, RELLBSH

25 M BEAE M I N B KGR I 0~2. 0 m » s !
TR o A A M B bRl P9 A 2 0L 5 (ol T~
W5 Z A PML s AR AN e . A% 3A R 0 B



22 A LU A Tl B 4P AR 9 PML s e R AR 247

o Yoo

GOIES :Gl: :ﬂGZDOCJ d:a:j

5 IR :—+40m

74 m

A 95 m

120 m

®)

e S0 eSS 2%

g 3 18 m
17 4R —+31m

45 m
B 58m |
72 m
GO G1 G2 G3 G4 GS
PAST A P & Y
GRw| o0
29m
47Im |
C 63 m 1
78 m

Q

= 06250 0 UG 00%EIT0 D

V5 Y U8 -—+32m48m

64 m
79m

95 m

.CE'}.dE'}GO O OGAI{bCI.Z C;?’

w220y
| 46 m

63 m
E 82m

100 m

T AR ERF B )R Co bS04 (D R (E AR . GO~GS5 5 UM i 0~ W 1 5.
1 BREHANECETE
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Table 1 Differences of concentrations of PM, 5 at different

monitoring sites in Gujiazhuangqiao
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Table 4 Differences of concentrations of PM, ;5 at different

monitoring sites in Xinzhuanggiao

B 5% BRI S UL SO 1S (0 W U ¥ = R R =8 R LI 55 RIS RURINS SO A A
FEH 0 1 2 3 4 5 0 1 2 3 1
WL 5 0 0 —10.43 —12.00 13.43 12.71 15.86 S 55 0 0 2.68" 2.75 3.53* 3.67"
FLI A5 1 0 —1.57 23.86 23.14  26.29 WL A5, 1 0 0.07 0. 84 0.99
M A5 2 0 25.43  24.71  27.86" WL g 2 0 0.78 0.92
B A8 3 0 —0.71  2.43 WL A 3 0 0.14
T A5 4 0 3. 14 T A5 4 0
WL 55 0
% p<<0.05; % % p<<0.01; x x % p<<0.001, PAF[E., k5 HLEFHEXNANE PM, JREZ
K2 TIRHEWRNE PM, s iREE Table 5 Differences of concentrations of PM, 5 at different
Table 2 Differences of concentrations of PM, 5 at different monitoring sites in Huadianxi
mommrmg sites 1n (Juangshunqlao 4hEEE Xﬂ‘uﬂ‘ﬂ‘@l Xmu‘)ﬂ“,'é‘" miﬂﬂ,@f{ S()Q?mlj,lg", m\;ﬂ]ﬂ/g
g IS R WA WA WAL W N 0 ! 2 3 4
" 0 1 2 3 4 5 WL 25 0 0 1.76* 2.65 3.16** 3.95*
S 5 0 0 —17.61"=14.66**11.25"—11.45* —9.34 pURIp=Nu 0 0. 89 1.41 2.19*
L o5 1 0 2.94 6.36* 6.16 8.27" L 52 0 0.51 1. 30
ML 5 2 0 3.41%  3.21 5.32% " LI 53 0 0.78
WL 53 0 —0.20 1.91 ML A 4 0
FLI 15, 4 0 2.11
WL A5 5 0 el N AN EN= A D =S U PR o S W SPS ok i
%3 LA TIA PM, R EE XU 52 FIURE X 08 B X 4% b B UL 8 b g PML,
[ R 2.5 K= . e N
, A o o e R IR B R 7847 T S [l )= R0 PR IR 3R Oy 22 40
Table 3 Differences of concentrations of PM; 5 at different
monitoring sites in Beiyuangiao (ANOVA ﬁ*ﬂ) ’ éﬁ%(% 6)%‘:{% ’ ﬁ%% E‘]%’l‘”_j‘&
g WA WA WRA WMA WA W WL A1 1y PML s ol 2 0 i 31 PML, s ok 2 A
0 ! 2 3 + 0 AH DG T B X7 450 18 B 2 MR 8 PML, s 1 5 2
FLI 5 0 0 7039 8.34%* 7.92* 7.74** 7.81"" . ST e JE L .
23 = N {OF HE 0 Syl K3
S A 1 0 0.95 0.53  0.34  0.42 K. 2% e B AL B bty
| N N S o s N
T £ 2 0 —0.42 —0.61 —0.53 NN =N N IR ol R S L NG OB = B 3 B W )
B 3 0 —0.18 —0.11 PM, 5 B9 1B AN J2 A B 00 26 1 28 0 ¢ 2R O SRl
W A 4 0 0.08 NI . A, N .
S . JITIA AT (%) 5 2 B A | R R A MR D) PML, 5 e B R
FUDSE
AR .
R6 EMNEPM, ;i REERERFHEREZEFTEN
Table 6 ANOVA of PM; 5 concentration and environmental factors at monitoring sites
A% 8 1 0] 9 R 8
WB g0 PM, Yk BE O MEEES BEARECTLOA MR ALk SR THEE R WA
/Cug * m—3) /m BEES/m /% /(mes™ 1) /°C
i 5 0.42%* —0.26 0. 00 16.50% * * —23.05 —0.89 0.94 0. 000 *
T G 1.07%** 0.97 —1.09 0.18* —16. 84 1.45% * 0.97 0. 000 *
|y 0.92* ** 0. 00 — 0.33* 0.740 0. 34 0.99 0.000*
3 0.99*** 0.88 —0.91 —0.07 1. 89 0.39 0.98 0. 000
(LN 0.88" % 0.15 —0.16 0.22 0.89 0.68 0.87 0. 000 *
H M B3 A i BRI 55 PML & R #5 Al BE S AR P R BRI AT O R T AR R AR A A

3B 738 P PAY B9 AR 68 08 2 A 5% & 5 AR X 38 B X 240 R
P 0 A B B2 T AT O 5 25 TR R G I R Y E %
R 20 UKL ) 11 A . PR P DR R KU R IR L A
W 2 e DRI 5 AT A e 40 R R L RE A8 i o BEL Y 1)
15 Y e AR UL ) o i A R Y R bR D A 5
BN AL 26 X AR B S MR /DN L AT TE AR O R
R EHRK B FKF

25 KR PML 5 v A0 XU B AH G 1 2 13

ISIA
2

ISR
2

Vi 23 18 i 3t » AU Ti) 278 X5 T PM, s 7 B9 52
JC B S B LR

AR PA i R R O B2 3 PML, 5 & 82 19 52 0 7
JUGAT R BT o AR AR B KL T~ a4 AR
JEE AR S 008 30 R PIML 5 e J8E A1 5C Tl A AR Al S0 1
WL A5 B IR 5 PML B TC R FH LR, A%
B R AT S PM, s e B952 M0 (GR 7D

I=7A
w



22 A LU A Tl B 4P AR 9 PML s e R AR 251

T T RHERNNUSR PM, i RESHERFXR

Table 7 Relationships among the concentrations of PM; 5 and environmental {actors at monitoring sites in Guangshungiao
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humidity along the distances to centers of greenbelts
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