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Abstract: The status of PM, concentration in the urban forest can directly reflect the function of urban forest reducing
PM,  pollution, and it is also the important environmental issue that residents concern about during recreating in forest.
PM, ; concentrations in three recreation urban forests were simultaneously measured in typical days over the four seasons in
the West Mountain of Beijing, China. We analyzed the seasonal and diurnal variation of PM,, concentrations in three
different recreation urban forests and their influencing factors in this study. The results were as follows: (1) PM,,
concentrations in three recreation forests in the West Mountain were much lower than that in the urban background of Beijing

in most of the time over the year. PM,, concentrations in three recreation forests achieved the national standard for urban
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areas in spring, summer and autumn. Furthermore, the concentration was even as low as the national standard set for the
first class region in spring and autumn. (2) PM,  concentrations changed in the order of winter >summer>autumn>spring,
indicating that the purifying effect of urban forests on PM,  varied in different seasons. (3) PM, . concentrations in forest
changed greatly in 24 hours a day. In general the concentrations during night time were higher than that of the day time, and
diurnal variation curves showed nearly “two peaks and two vales” , with two peaks appearing at night and in the morning,
and two troughs in the early morning and around noon. Throughout the year, vales appeared in the day time at around 1500
in spring, 13:00—17;00 in summer, 13:00—15:00 in autumn, 9;00—11:00 in winter. (4) The trend and the values of
PM, 5 concentrations were different from each other in three kinds of urban forests. In Platycladus orientalis forest with higher
canopy density, the peak time and vale time of PM,  concentrations at night occurred later, PM, ; concentration was higher
at peaks time, and the duration of the peak was longer than that in other two forests. Therefore, PM, ; concentration at night
in Platycladus orientalis forest was higher than that in Cotinus coggygria forest and the mixed forest, especially in autumn.
We, therefore, concluded that the urban forests in the West Mountain of Beijing can provide a relatively healthy forest
recreation environment for the residents in the urban area. Spring, autumn and summer are the comparatively fine seasons
for Beijing residents to recreate in the West Mountain, and the healthy time according to the status of PM, ; concentration

are the whole day in spring, 9:00—17:00 in summer, the whole day in autumn and 9:00—11.00 in winter.

Key Words: West Mountain of Beijing;urban forest; PM, ; diurnal variation; seasonal variation; recreation environment
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Table 1 Seasonal changes of PM, ; concentrations in three typical recreation forests and compare with background value in Beijing urban area

PM, s/ (pg/m®)
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Spring Summer Autumn Winter Annual value
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Fig.1 Diurnal variations of PM, 5 concentration in 3 kinds of recreation forests in different seasons

CB. fjfgpk Platycladus orientalis forest; HJ TRAZHK the mixed forest ; HL. WA MR Cotinus coggygria forest
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Fig.2 PM, s Concentration in 3 kinds of recreation forests in different seasons
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Table 2 Correlation coefficients of PM and meteorological factors
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Table 3 PM, s concentrations and difference significant analysis between different recreation forests

245 Seasons WA Platycladus orientalis forest IRASHK Mixed forest B Cotinus coggygria forest
#Z Spring 22.92 21.89 22.11
5 2% Summer 72.95 60.84 64.45
B ZE Autumn 56.85* 25.45 25.49
&2 Winter 125.21 121.87 124.64

* ARG HEMHA R, BFEKF «=0.05
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2805 Y5 50 T ML T — NG (B 1 ZR AR A
T RAIASR

(2) IEFEAR IS PM, W& BE7E— 4R N LA B B Y 2
TS, MR 22 A R S SR R KRR
B N3 )y R FEURR 25 4 28 B S5 ) PM, 5 HEK
TURAE R TH BRI B0 SR G, TR RS
PRI 784k | 2 Hsp 0T PM, | B 1) 2574 284k i A
FEEEIRARSE AR RT3 il LR 36 Tl
BRI PM, Wk B S INE <K< <A TN
B X FE R TIAERE MY R R E B
“ Z BRI E] K A R R K PM, 45 41 0K ) BT ik 3%
K, [R5 3 A2 2 38 i AR AR % PM, DI RE L
R C,

(3) b mT PG LR T ZRARA PM, IR FEFE—K 24 h
PRAT AR K AR A i 1%, 3 b i 784 3 SEORK PN 1% 1)
PM, R BEH H T R, H ARk il 42— i 52 X0
XA B P e e B R M R BASIRA H
WALV SR AP AT e . A SCIR 5 8 A 0 5% &
PM, s 93X Fl H AR LR 5 A0 5 T A4 4t 283 i
HFACHE Zh AR A IR K OC R X 5 HoAth 234 1Y
W AR —F5 ORE A PM, W H AR
b 22 5 32 B 3R BLALE v 0 ARG 23 %) 1 BRI 5 82 it
b R A RS R T ZE RS A e
RIS A FF L] ] Y3, B 4 22 H AR f
PASHRH BN, HIGA HH BUA [A] 2 4

(4) b5 P4 LA [ 2RI T AR AR PM, 5 ¥k
DIt 22500, MO R AL AR | %5 B S5 4 2= A0 AR
AR AT R BE A 52 W BRI PM, vk B 28 b e 34 ik Ji2
HRZR, EMUZRE L i RoR RO PR AR A B
B R AEIAR P, P, 782 [ o 06 1 BGR g D ARG,
H i W RSB TS 7[RI A H B A (i) A, 2B 3R ) BT
DIAIAR N P, s Ve 3 55 TR 38 MR B A bR 3, i L3
o 2 S AR Bt 2 10 S, 2 5 A B S A IR0 R B 7R
SN R IR v s AUORE 4 Wk B IR TR FELRR
ARG S O R R Bk, SR TR AR
HRORANEE S R 15 W i 3 21 8 ) 9 AR ol 38 7 25
JE A B A iR 8 B RIS AT 45 480, LAk B0 23 A< Uk
Y e T IR

(5) bt BRSP4 1L 35 T AR OR PR U0 0 B[]
AT DA R 2 1) 3k 5 Ui RALZR I o] DL B 2 HE
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M3 FhEEAR Y PM, W E B LR E  HE
Z B A 5t BB P L 3R T AR MR R L A A 1)
7 W RGO B B BEOR B, PM, s IR IE £
& HE BENER, LA ZE9.00—11.00 St
SV LU REUMK B 5 (e R %) T SR B ] 5 AR 9 S 7R 3
BT, BIAR A BB B MR 53 P9 2R 77 3 LG 31
O T 4P A — PRV e 9 L[] I — S Py B B

42 e

(1) BRI AR EA LT A PUE L —
X AR ZE 25 S PM,, 15 YR VE B A7 A
ANFEEWE . IR I HT PM, 75 Yed ™ B A1
BURAZE A NIE YR ROk AR ERAIT Y,
{E AL 5T G4 RS DR, & 22 40T AN L 3L
BENZ R RHCGE RN %A B 2 AR
fb, BEBE, 472 PM, J5 44 B —J7 1 0] B R A TR
i 3 T L A5 22 P M B A FH B 45 51, (B TR s
WP AR, PM, 75 Y% ™ 5 1 & Z 1 E (AR 1A K
TR RIR AR AT RE A5 e 55 10 22 i H e s AU
AR AR 3 =R A W R I it | AR 38 S HE
BRIZETT | AR L T B R AIRRT PM, 5 75 Y4 [a] R
S BCP I T AR A B B S, A RT BRI BH T ARG
1k PM, 75 A 2R,

(2) WA 3 FhbR o 4 2750 PM, VR BEAE R
BB 5 (2007 4EJ0 Rt ABOROLA ) A0 AL
ST IR DX AT 5 R b JIr 7 (998 U X PM, 5 Wk A
148 pwg/m* 143 pg/m’ AH ECEL A0 PG 1L I 50 80 3k T
FRARIN PM,, s ki 22 50 Ao iz 1 T 3 IX %) R, B ARl
1E 2008 4EJL 5T M2 2 i (2007 4F ) SR as < ik
SRR, IR X BLE T PM, Wk B 7E L ZE ik 3]
T 712 pg/m® 0 W T A6 P LR Y A I 2
TR PM, B, FR IR E SR T AL X PM, WK H
YIE 75 we/m’ BFRUE, 2007 4 0F b 5T 78 1L e R AR A
PM, i BE HURTEA bR, AL, 5 A5 [F] 20 W
DUy T DX Sk o b AR EE , A0 P8 L 3 T AR AR P 25
TR 4 v 3 3 A1 T 7T XA A Sk ka0 ik e T
S8 FUEAE R T T AR N ER PM, TR B A AR Ak S
ICTF 3T 6 B BLG , (E XT3k 7T AR AR B AIE PM, &
FEMIBHLELAANTEHE |, T ARAR AR PM, s B9 ML 5 38
SRR WG | T S BEAE R i R ALK
W R B LA SR T R s R R R
HFEVEH , BT ZEERA NI,

(3) XEIRTT ARMINZE 2 < PM, 15 R RE T 2K
WA, ARSI 7E PM, 15 Yk 5 7™ 5 0 30
RFFF T BRI ER PM, o e B A8 e {1 T3k i
Xt HEEL, {H AR A E I 220 24 fi 2k 31 (5] 5K — 28 X A of
YT ARARAS 1] R R A R O R < W 2 g Ll 22
PM, (15 Y BEJ1 I T4 S R BUEL A A7 AE 7 ST AR
AL PM, 15 B BRE ) T P TR A i A
{H B A AN TR 1 A AR RO fe K RE T 02 2 /D 7 R
ABFTE o BT LAMARAS AT i B[R] B % ik 2 T
PG BE, AR5 G PR I6 B B IE AR R LS, 3k
TRRARERIAE F AT RE AL 2 A 345 B A 36, R o) 2 Tl
Pl DX 3K ) [ G o 1] — S B XA b vl e O, s
BT AR, RAFRRAROS 79 PM, T34 T PT RESE
P

B 7R AN LI 0= A B R A B 3 A
A TR R XU RO RO
e BREMH i e WA DR RER
OB ORCHL AR ORI H AL R
BT () A R B A EOSE
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