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Abstract: It is important to understand the effects of weather conditions on the flux and transportation of airborne
particulate matters for assessing the role of urban forests may play in controlling those pollutants in the air. The daily
concentration variation of airborne particulate matters with four diameters were measured under typical seasonal weather
conditions throughout the year in urban forests with different structures located in the West Mountain of Beijing, China.
Our objectives were to explore the influence of typical weather conditions on the concentration changes of airborne
particulate matters in urban forests with different structures in four different seasons of the year. The results showed that: 1)
the rainfall reduced the concentrations of coarser particulate matters as the total suspended particulate (TSP) concentration
was only 0.58~0.68 of that measured on the days with clear sky conditions. The ratios of finer particulate matters in TSP
increased in the clear daytime after rains. On the contrary, the concentrations of airborne particulate matters increased in
the nighttime after rain due to the increased air humidity; 2) snowfall decreased the concentrations of airborne particulate
matters. After snow the concentrations of airborne particulate matters of four diameters were only 0.2 of that measured
over the days under clear sky conditions; 3) cloud and fog aggravated the pollution of airborne particulate matter,
especially at night. Moreover, increased amplitudes of finer particulate matters were larger in foggy and cloudy days; 4)

the concentrations of finer airborne particulate matters and their ratios in TSP were increased under high humidity, stable,
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and muggy “sauna” weather conditions in summer;5) wind reduced the concentrations of airborne particulate matters after

rain to some degree. In contrast, the concentrations of airborne particulate matters was increased by wind under dry air

conditions, specifically in cloudy days after wind;6) the concentrations of airborne particulate matters were higher in

exposed deciduous forests in windy spring and winter, while they were higher in forest with higher canopy density in

foggy and sauna days in summer and autumn.

Key words: typical weather condition; urban forest; airborne particulate matter; concentration
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Table 1 PM diurnal average concentrations in 3 recreation forests on different weather conditions in spring(ug/m®)

Py JIUEERZS TRATH SRR

TSP PM,o PM; 5 PM, o TSP PM,o PM; 5 PM, o TSP PM;o PM; 5 PM, o
ELRER 273.23 118.94 16.48 5.14 226.42 105.77 15.92 5.15 219.19 106.29 16.13 5.10
KiZ=  361.10 175.20 30.19 10.87 375.69 179.35 30.61 11.06 406.84 189.15 30.89 11.08
WEMR 25251 131.51 22.07 5.20 271.72 136.44 19.14 4.65 267.33 138.64 19.30 4.31
HFREk 295.61 141.88 22.92 7.07 291.28 140.52 21.89 6.95 297.79 144.70 22.11 6.83

AN [T 23 A S R A4 L5 ok
KA WKLY 5w 7 22 5y BT G f(GR 2):1E
0=0.05 T ANFERASEAE XA TSP PMos
PM, 5 (P50 22 S 35 AN 2 38 0 A, 2 AR AR X,

J5i % 2 FIE LS R TSP PMjon PMo s W8 25 57
W 2, —H S W RA R 2 A FR
RS 3 B PM, o B IIAE WS 2 2 3L
AR

R2 EEHBENFRRSFHETASTRYATESTER

Table 2  variance analysis results of PM concentration of 3 recreation forests on different weather conditions in spring
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Fig.1 Diurnal variations of particulate matters on
different weather conditions in recreation forests

in spring
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Fig.2 Diurnal variations of meteorological factors in recreation forests on different weather conditions in spring
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Table 3 Diurnal variations of ratios of finer particles on different weather conditions in recreation forests in spring(%o)
%) HELMER LVEEZS BIEEES
PM,(/TSP PM,5/PMyy  PM, o/PM; 5 PM, /TSP PM,5/PMyy  PM, o/PMy 5 PM, /TSP PM,5/PMyy  PM, /PMy5
9:00 44.44 12.66 31.85 41.41 12.98 31.05 46.49 8.40 14.23
11:00 42.83 14.73 34.20 42.55 10.65 27.01 46.66 8.88 14.90
13:00 49.47 14.01 32.51 43.07 10.69 30.90 38.90 7.40 16.37
15:00 42.13 9.35 18.91 38.38 10.08 33.38 35.96 7.16 17.70
17:00 37.47 8.39 19.31 40.82 12.85 37.59 44.87 9.90 19.02
19:00 35.96 14.28 26.83 44.23 12.43 35.07 50.78 12.57 19.91
21:00 41.89 21.95 32.33 46.88 15.00 35.31 53.87 14.85 19.41
23:00 39.41 18.69 38.13 47.68 15.40 35.76 52.29 17.43 25.86
1:00 57.85 9.44 28.31 52.09 18.84 38.26 59.78 22.89 28.58
3:00 33.89 19.98 26.03 50.73 21.23 37.52 64.48 25.99 26.30
5:00 47.76 20.43 23.87 61.67 25.24 35.31 68.03 30.77 28.50
7:00 42.85 13.54 28.59 51.13 18.87 36.82 61.61 27.47 23.52
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Table 4 Average diurnal ratios of finer particles on different weather conditions in recreation forests in spring(%)

Py LUERZS TRACH BRI

PM,o/TSP  PM,s/PMiy PM,¢/PMas PMo/TSP  PM,s/PMjy PM,¢/PMas PMo/TSP PM,s/PMjy PM,¢/PM,s
JELEIRE R 43.00 14.79 28.41 46.77 15.42 30.09 48.50 15.20 29.72
EVEEDS 46.72 15.36 34.50 46.07 15.49 34.63 45.14 14.70 34.59
PG PR 51.98 16.14 21.19 49.42 13.15 21.80 51.06 13.27 21.05
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Table 5 PM diurnal average concentrations in 3 recreation forests on different weather conditions in summer(pg/m®)

S RN RATHR TR
TSP PM;, PMss  PMi, TSP PM;, PM,s  PM, TSP PM;, PM,s  PM,
FER 326.46 237.90 116.58 47.70 271.32 195.26 96.27 40.85 281.02 199.44 95.95 40.66
MJARER 218.68 153.88 56.10 17.48 212.89 134.07 46.11 14.95 214.36 135.91 46.70 15.09
EAE R 318.99 176.79 46.17 15.34 313.08 167.11 40.13 13.25 363.64 199.84 50.70 17.05
Bk 288.04 189.52 72.95 26.84 265.76 165.48 60.84 23.02 286.34 178.40 64.45 24.27
#6 EFFENARRSZFHTRETNYHTESITER
Table 6 variance analysis results of PM in 3 recreation forests on different weather conditions in summer
KA MAAAR SRR VRACHK
TSP PMo PM, 5 PM, TSP PM, PM, 5 PM, TSP PM;y PM, 5 PM,
N A A A A AB A A A AB A A A
EIEES B B B B A A B B A A B B
LR A AB B B B A B B B A B B
F {8 3.21 2.51 6.44 11.80 5.12 2.06 4.34 8.07 2.78 1.77 6.02 10.14
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Table 7 Average diurnal ratios of finer particles on different weather conditions in recreation forests in summer(%o)

MiAIbK TRAHK U
KRAHKM: PM,y/ PM, 5/ PM, o PM,y/ PM,.5/ PM, o/ PM,y/ PM, 5/ PM, o
TSP PMo PM, 5 TSP PM;q PM, 5 TSP PMo PM, 5
FER 71.89 46.73 41.61 69.72 45.57 42.41 68.81 44.96 42.61
IELES 65.47 29.46 30.89 59.46 28.83 31.52 60.34 28.86 31.45
JEBEIE R 54.31 24.03 32.24 52.38 21.92 31.69 53.50 23.27 32.39
£8 MEARXSEMHT 3 MiFEAX ST B F9RE (ng/m’)
Table 8 PM diurnal average concentrations in 3 recreation forests on different weather conditions in autumn(ug/m?)
KA Mk TRATHK PRI
TSP PM;, PMys  PMi, TSP PM;, PM,s  PMi, TSP PM;, PMys  PM,
HFJEN 32897 242.81 126.97 49.08 214.56 125.78 39.91 16.63 221.18 127.70 39.36 16.65
KN i 144.28 86.67 22.84 8.42 139.36 84.28 22.83 8.46 134.99 81.15 21.49 8.04
EEZS 109.45 63.07 20.73 8.88 83.78 46.76 13.61 5.33 73.53 46.08 15.63 6.50
Kk 194.23 130.85 56.85 22.13 145.90 85.60 25.45 10.14 143.23 84.98 25.49 10.40

#9 MEBRBMARXRSFHTRSBRABTESNER

Table 9 variance analysis results of PM in 3 recreation forests on different weather conditions in autumn

KAl MAAAR HIAR TRASHR
TSP PM;;, PM,s PM, TSP PM;;, PM,s PM, TSP PM,, PM,s PMj,
% 3 )il A A A A A A A A A A A A
PR Je i B B B B B A B B B A B B
HUESS B B B B B A B B B A B B
F{H 9.88 8.64 7.86 8.6 11.94 10.15 8.76 10.05 7.55 7.68 8.81 11

H:AL BEEHAFEACR 27 A B35 AR ZE RN EH B

L 2 SR i R 2 B BR O Rk A
E9 A IT G 2 5RO R s b
W9 F12~18 H. 22~30 H,10 AG4EMsE H 10
H 20 ENZ TR 14~19 H AR, HAh A JLPA K
I BA 25 R, e DL Bl 10kme A2 A7 IX R K )
1 25 R AT A5 R il = 48 5 i FLI i H A TR) R
FEASAG AR B v, LT XU 5), 13X il <
G5 T AT A 2 3 5L T AN S B
Tl AR, 25 58 5 I 4 ok A2 KSR i T
JUTAE— RN T AL 2 FhoRAJCILAER R
XA 2 I (B 6). AN [FIAR 23 AH EL A, AT AR
KAk Y B A v, 3 m] g 5 47 AT — e ks
VI A R R B A AR A BRI T il i 0 A MRS A
FE A Gy T RARR T e O,

“XURN JE I 7E I s H AT 5d(10 H 28 H) =
2:00~8:00 % T 7 B RN R RN, WY B A5 KON

7K F-0=0.05

11mm/6h, H I\ I RIFAGE] 4~5 G0 f -1k X B R
(18 e Rt R0 XU R A B P AR R Ak 4 B A e
B AT RV T b A XU 5 A b A2 RK FR B 25K
PRI EE 1 JEIE 10 H 24~27 HZEAZ K26 H
AL MTRE L /N T 100m, IX P il T A #3
“ PRI i M K ACRIORL ) WR FE AT AN K k25 b s 1
HoJa — PRI R (I 1) 2 =),

[, AN TR R A 4 A A E B /N A% KA
WIIT o LA (%) 2 S AN TR R A 1 22 S S
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Z W, H 55 55 5 W 28 e AR IR ORI
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WA E R, AT A 7 22 58 R R XU i PRI
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Fig.5 Diurnal variations of meteorological factors in P. Fig.6  Diurnal variations of particulate matters on

orientalis forests on different weather conditions different weather conditions in recreation forest

in autumn in autumn

F 10 MEFRRSFMTHEMK/NRIZXSBR L5 B E (%)

Table 10  Average diurnal ratios of finer particles on different weather conditions in recreation forests in autumn(%o)

DAk TRAEHK IR
KA PM,y/ PM, 5/ PM, o PM,y/ PM, .5/ PM, o/ PM,y/ PM, 5/ PM, o/
TSP PM,o PM, TSP PM,, PM, TSP PM,o PM, s
gt 68.64 43.15 39.94 59.40 31.43 40.82 58.01 30.42 41.50
PR Ji 60.09 27.80 38.62 60.05 28.29 38.63 61.07 28.22 38.98
IFIEEZS 57.11 31.58 41.94 56.23 28.75 40.25 62.92 33.65 41.82

2.4 AFMBITIAT TR TR AL M1 11 RT3 s SO AN B IR RORE A2 ) K

P = =N
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AR AT JE I TR A4 kAR
ESEIE ORI 0.2 £%5),“H 1) 2 2 fesn (4 Fiokifs
UK ) Ry 3 BEE R 1.39~3.68 i), HAE 0=0.05
TNIXFPZE A 3 PR N 3 B EE R 12).
REZH S EE R  HEr 2 HA2 H
10 H)MF_E 5:00 2 5585 17:00 ESESE P %
TR Imm/6h, T 7E TR R o B A F SR
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56 b b 147 e A 25 7 i 7R 2R KR D BT DA K
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FH W 0] 22 227 900 K fie AL 8 B A A 1 s
14:00 2247 AN E] 10km, iy Hll e Har 2 Hib %
B % RGP e WL R Thm A2 A7), = A8 1S
K AURE ) AN 25 5y 7 550 368 o, B AAS 18 2
TIORLA) 34 J2 240 FIORL A, FLuR B A — T 9 & AN I
21X e (B 7).3 FiobR o AH L A AR IS [R) 2 =
RATURL )R 8 S5t ooy, U AT AR SR fIG, B A AR 4
FEAR KRR P BE 2 AL AR () 1.04~1.13 £i%,
X ] i 55 A R TR R TE 0 AU 0 1 T 9
YEHINT R,

®N EFEFEXSEGT 3 MR SERY B TR E (g/m’)

Table 11 PM diurnal average concentrations in 3 recreation forests on different weather conditions in winter(jig/m*)
KA JIEERZS WATHR Hhpk

TSP PM,o PM; 5 PM, TSP PM,y PM; 5 PM, TSP PM,o PM, 5 PM,
ESEIG R 323.48 205.89 85.09 42.10 338.60 204.83 73.02 35.86 356.96 212.54 70.93 34.22
EELPN 75.55 42.70 18.34 9.48 65.38 34.89 12.15 6.36 57.76 32.26 12.19 6.42
% 453.03 362.62 272.20 125.83 487.59 362.57 280.44 123.34 470.84 380.32 290.79 141.63
ABRR 284.02 203.73 125.21 59.14 297.19 200.76 121.87 55.19 295.18 208.37 124.64 60.76

®12 XFHERFRRSFHTASHTRMAESRER

Table 12 variance analysis results of PM in 3 recreation forests on different weather conditions in winter

KA MAEAR HIAR TRASHR

TSP PM;;, PM,s PM, TSP PMy, PM,s PM, TSP PMy, PM,s  PMj,
SUFSHIDN A A A A A A A A A A A A
ESRIIPN B B B B B B B B B B B B
HDESS C C C C C C C C C C C C
F{H 7799 5701  58.63 5124 5380 6137  70.83 6125 89.60 80.08 7053 6236

AL BT R AR 22 AN 3, AN AR 2 e 5, 1R 257K F a=0.05
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Diurnal variations of particulate matters on different weather conditions in recreation forests in winter
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Table 13 Average diurnal ratios of finer particles on different weather conditions in 3 recreation forests in winter(%)

RN VRASHR TR
KA PM,/ PM, s/ PM, .o/ PMyo/ PM, s/ PM, o/ PMo/ PM, s/ PM, ¢/
TSP PMj, PM, 5 TSP PM,o PM, 5 TSP PM,o PM, 5
SURSHITON 63.09 41.09 48.95 60.20 35.15 48.53 59.69 33.15 47.58
EVEHIPN 55.60 41.60 51.05 53.00 34.31 51.45 56.60 38.16 52.04
FGERS 78.72 73.52 46.38 73.70 75.30 44.40 80.47 75.03 48.48
3 it PR 7 b B VK H % R KA ORI R B AR i
ACEHURUEH. A A SRR 2550 R FHERML
3.1 FE ORI ARAR P R AUORL ) () 52 1) NI LA PM, s/PM o 7E 20% PA T AIK T4
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H A By 8 H TR0t 50 R B s b 2 3
5 5 W TR JRE A I R e A R 2 R PO
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T3 A 2 I ZKORERELAE - 1 vl 254 %
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