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Abstract: The existence of PM, poses significant threats to environmental safety and human health. Although there has
been improvement in the atmospheric PM, ; levels both domestically and internationally, occurrences of hazy weather still
persist. The capability of plants to effectively adsorb and purify PM, , in the atmosphere has garnered considerable attention
in ecological studies. In recent years, research in this field has shifted its focus from macro scale to micro scale,
transitioning from vegetation areas to individual plant bodies, and from field monitoring to artificial control methods. In light
of these developments, this study aims to compare the disparities in PM, concentration between vegetated and non -
vegetated regions on a regional scale. Moreover, it examines the PM,, retention per unit leaf area among different tree

species. Two research methods, namely the wind tunnel method and the fumigation method, are employed to investigate the
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effects of environmental factors on plant—based PM, ; purification, taking into account atmospheric PM, ; concentration and
meteorological factors. The findings reveal certain limitations in the current research landscape. Macro studies often lack
comprehensive data on PM, 5 concentrations in vegetated and non-—vegetated areas, while micro studies have yet to delve
deep enough into the mechanisms underlying the absorption and retention of PM, ; by individual plants. Additionally, there
is a lack of high—precision indoor simulations that accurately replicate the external environmental conditions affecting the
process and mechanisms of plant-based PM, ; absorption and retention, as well as a dearth of research focusing on the direct
influence of environmental factors on the absorption and distribution of PM, by plants. In the future, it is crucial to
strengthen the investigation of the dynamic characteristics of PM,, in vegetated and non-vegetated areas. This can be
achieved through enhancing the distribution of environmental monitoring stations in specific regions, particularly by
increasing the number of stations in non-vegetated areas, and improving the reliability of station equipment. Furthermore,
there is a need to intensify research on the correlation between plant traits and their ability to purify PM, ., by quantifying
the actual purification effects through one-time fumigation during pollution events and analyzing the contribution of different
plant organs to PM,, absorption. Lastly, emphasis should be placed on studying the impact and processes of various
environmental factors on the absorption and retention of PM, in plants. Combining artificially controlled experiments with
modeling techniques can significantly enhance the reliability of research outcomes and elucidate the interconnected

relationship between environmental factors and the absorption and distribution of PM,, in different plant organs.

Key Words: plants;PM, . ;absorption and stagnation ;artificially controlled conditions ;environmental factors
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Table 1 PM, ; mass concentration in different urban vegetation and non vegetation areas

BRTH Cities W PM, s #¢ i Mass concentration of PM, s/ (pg / m*)
FFFEAEA Years of researches Experimental plots SEHIE Averages i Bl Range
IR A WG v i (At B X)) 25.87 20.45—28.68
Guildford 202015 Wi Te % (FHE X)) 21.65 17.86—22.88
PTG R B L2 4 (IR X)) 35.54 12.12—131.67
Istanbul20190) B 25 1 (R X)) 28.81 8.12—60.63
Jea HEBR (AEATBEIX) 64.87 47.23—84.26
Beijing 2016%) FPAL/GEIE (B X)) 60.38 41.44—80.48
EFNE RS 68.78 51.48—89.14
FRILE =K (REREIX) 57.62 32.27—79.88
B (JERPEIX) 73.55 55.04—101.03
& T I (R IX) 66.75 47.35—96.34
TVE M (AR X)) 95.51 66.76—116.24
T E I GEAT ) b (AR X)) 72.97 51.81—98.09
Fsl (JERIBEIX) 87.40 58.32—116.05
1Tk T R (REBEIX) 77.29 53.63—110.36
Rwid TI A X CIERE A X)) 62.34 47.64—67.49
Wuhan 2018%! I AERF (R X)) 50.76 36.15—56.56
FH AL (RHIBEIX) 53.49 44.98—66.04
TLE X (HIHEIX) 52.05 37.99—62.16
L R (AEAEAR X)) 49.05 21.42—92.33
Shenyang 201857 AR (FEBEIX) 41.71 21.22—77.43
Kt (R X)) 53.17 29.38—97.28
AN CREBE X)) 51.88 23.14—97.22
AL (FEAERR X)) 52.46 29.54—95.27
L (REBEIX) 51.30 26.42—88.37
R AR B (AR X)) 54.88 33.21—99.41
LS (RIPEIX) 51.04 30.13—87.44
R AR (ARRE B X)) 53.21 26.33—106.29
KA L (R IX) 49.84 24.33—99.28
FA $ 1 (ERIX) 98.68 87.35—111.65
Nanjing 201838/ P o A (R X TR AR +HE AR+ 94.66 81.86—107.56
MR (ARAEAE X)) 86.49 63.46—100.01
WO (REBEIX AR +4EE) 77..86 59.35—96.32
T B (ARA AR X)) 115.35 105.87—124.69
T B (R X - AR) 113.68 101.36—119.86
TGRS (ARAEHE X)) 96.49 70.55—125.86
FTHEHE (R X - TR AR+ ) 90.32 66.75—121.53
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Fig.2 Comparison of PM, ; adsorption ability of different plant species in foreign countries
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Fig.3 Comparison of PM, ; adsorption ability of different plant species in China
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