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Change of Fine Particles and its Relationship with Meteorological Factors in Different
Structures of Green Space
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Abstract: This research investigated two kinds of fine particles( PM; 9, PM, 5 )in the atmosphere and meteorological factors ( air temperature, relative
humidity, wind speed, light intensity and atmospheric pressure ) by using the SIDEPAKAMS510 and the handheld weather instrument named Kestrel
4500 at Heilongjiang Forest Botanical Garden. The typical weather was chosen to analyze the relationship between the fine particles mass
concentration and main meteorological factors in four different structures of green space. The results indicated that: In the 8:00 — 18:00 observation
period, the concentration of two kinds of fine particles in the green land was high in the morning and low in the afternoon. High peak concentration in
8:00 — 10:00, trough value appears in 14:00 — 16:00. The different structure of green space has obvious effect on the reduction of fine particles, the
mean concentration of fine particles in each community structure is: arbor- shrub -grass compound land > arbor-grass land > grassland > shrub
-grassland. the ability of reducing fine particulate matter in the coniferous forest dominated by Larix gmelinii was stronger than that in the
broad-leaved forest dominated by Betula platyphylla. Among the meteorological factors, there was a negative correlation between temperature and
wind velocity and the concentration of fine particles in the air. The relative humidity and atmospheric pressure were positively correlated with the
concentration of fine particles in the atmosphere.
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Table | Information of sample plots
e EAUm® g TP ik o AYEE AR/ %
CK 3380 I % - - —
3481  FR-HE-RL @A Larix gmelinii, ZKBRMI Fraxinus mandschurica, #%% Phellodendron

1 amurense, 1R Sambucus williamsii, 44RZ.4¢ Lonicera maackii, HJHEE 4.776 0.95
Chelidonium majus

2 3470  FR-#E-EL e Betula platyphylla, #28 AK, FESE, 432 Arctium lappa, 523K Poa annua 2.245 0.89

3 3280  FF-HE &4, F% Hosta plantaginea 1.933 0.85

4 3329 FF-E AHE, E%, &It Glechoma longituba, ZEFE3¥ Potentilla chinensis 2.570 0.90

5 3257 E-E 4T Syringa oblata, ZEHES5E 3.784 0.95

6 3400 @ HHb BBOR, ZE5h* Galium odoratum - -
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Figure I Daily mean mass concentration of PM,  in each plot ( mean + SD )
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Figure 2 Daily mean mass concentration of PM, 5 in each plot ( mean + SD )
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Table 2 Correlation coefficient between stand structure and average daily mass concentration of PM 1.0 and PM2.5

WiH PM, o H )ik B PM, s H )itk & TR S fil b B
PM,, H ¥tk & 1 0.540 -0.544 -0.264
PM, s H ¥k B 1 -0.467 -0.455
I T ARFEEL 1 0.920%*
AR 1
H: *P<0.05,
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Figure 3 Diurnal change of mass concentration of PM, o in different plots ( mean = SD )
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Figure 4 Diurnal change of mass concentration of PM, s in different plots ( mean + SD )
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Table 3 Correlation coefficients of mass concentration of PM,  and PM, s and meteorological factors

TiH AR T XGE PR AR SJE
X e PM, 0.038 -0.580% 0.548% -0.425
PM, 5 -0.336 -0.036 0.598%* -0.654%%
b 1 PM,, 0.014 -0.554* 0.565% 0.007
PM, 5 -0.178 -0.218 -0.067 -0.333
FEHD 2 PM, -0.678%** -0.644%* 0.717%* 0.294
PM, 5 -0.626%* -0.6327%* 0.668%* 0.489%
FEHb 3 PM, -0.029 -0.057 0.542% 0.634%*
PM, 5 0.147 -0.281 0.797%* 0.722%*
e 4 PM,, 0.051 -0.460 0.7927%* 0.599%*
PM, 5 -0.001 -0.375 0.814%%* 0.826%*
FEHD 5 PM,, 0.180 -0.711%* 0.565% -0.196
PM, 5 -0.022 -0.671%* 0.684%* 0.035
b 6 PM,, -0.325 -0.277 0.677** 0.577*
PM, 5 -0.002 -0.068 0.6627%* 0.864%*
. **P<0.01; *P<0.05,
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Figure 5 The change of PM,  at different range of relative humidity
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Figure 6 The change of PM, s at different range of relative humidity
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Figure 8 The change of PM, s at different range of temperature
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Figure 9 The change of PM, , at different range of wind speed
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