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Effect of artificial rainfall on the retention of particulate matter on wetland plant

leaf surface
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Abstract: At the present stage, plant dust retention is widely used as an effective method to control atmospheric particulate
pollution. Studies showed that rainfall, with a significant effect on the retention of particulate matter on the leaf surface of
plants, could effectively remove particulate matter from the leaf surface and give the leaf surface with the ability to retain
particulate matter again. As natural rainfall is difficult to quantify, most existing studies used the simulated rainfall to
quantify rainfall characteristics using controllable variables such as rainfall intensity and rainfall duration, but the variable
of rainfall height was less commonly included in studies. Most studies focus on plants such as trees, shrubs, and grasses,
which are common in forest ecosystems or urban ecosystems, and ignore the special characteristics of plants in wetland

ecosystems. Wetland ecosystems not only retain particulate matter through structures such as plant leaves, but also rely on
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enhancing relative air humidity to promote the uptake and accumulation of particulate matter, leading to the specificity of
the dust retention patterns of wetland plants. Thus, this study selected common plants ( Typha orientalis., Acorus calamus ,
Phragmites australis, Iris wilsonii) of the wetland ecosystem in Beijing area as the research object. Through artificial
simulation of rainfall, the rainfall characteristics are quantified to two variables, rainfall height and rainfall intensity. Two
different rainfall heights were 1 m (11 m) and 2 m (10 m). Three different rainfall intensities included 30 mm/h, 45 mm/
h, and 60 mm/h. The particulate matter was divided into three particle size ranges, namely coarse particulate matter( 10—
100 wm) , fine particulate matter(3—10 pwm) , ultrafine particulate matter(0.4—3 pm). The removed particulate matter
per unit leaf area was obtained through the filter membrane method, and the effect of artificial rainfall on the retention of
particulate matter on the leaf surface of wetland plants was discussed. The results are as follows; (1) The mass of
particulate matter removal was the highest in the range of 10—100 pm, that is, in the coarse particle scale; (2) Among
the four wetland plants tested in this study, Acorus calamus ranked the highest in particulate matter removal; (3) The mass
of particulate matter removed from plant leaf surfaces increases with increasing rainfall intensity only within a certain range ;
(4) There was no significant pattern in the removal of particulate matter from the leaf surface of the tested wetland plants

with rainfall height, and there was no significant difference between rainfall heights (P>0.05).

Key Words: rainfall height; rainfall intensity; particulate matter; wetland plants; leaf surface; artificial rainfall
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FH = AR 1L AR BT vp e it 7 J5 A RN 7K A T 3 0 L ER 7 008 B R 7 8 A0 4 12 1) A, DA S s
Fi R KT 5 0K 40 s e A AN T BT , 2 1 B0 e S A TR K R 4 e K T B B T R R 3R o, T PR i 1 D
BRI 3G, KB R 9 3 D8 R A8 A 25 S BUTURL Y DT RUAE B 8 25 b1 P BE | S BOM R A SE 36 158 22, an ] 4] Wt
I B R 7K A TR A et 5 1R ) AR R R R A RN DG AR ] B A A T A TR, A AR A ORI 32 K
S0 i R R AN R R S 2 )0 T A 0 B T, SRR AR A e — o T R — I A
BT 2 AR e AN T ol B Y 2 AT e L AR A i R 8 R KA ELIE W, SEBR ISR B R ) v R T R R I RN K AE
TE—E 2
3.4 [T e T I A A - 3R T TR A R D5 )

F T AR [RDREAR R P 4500 AR ) 7 AN ] 3 58 B, JOR ) 2% [ i o 7 25 32 149 72 £ JE B i A
4, RN o B 2 (R T B ME 22 5% (P>0.05) , AT REAY R R 2 — , i BE R 0 Jmy R L ARS8 At ol
Hep N TR KT TP, A T FR R A I R 48 3 g 12 m, AL LA T v B JC IS e Sz i 3 b 10 A T
JE H R ik S ke B A TR Y TS rh A ) A T R B AR 2 5 B R AR, SR AR KT b T BV T
BEA 12 m WA 3R T v s i 5 ) 22 AN T (BT R i R 25 Y IR K 2 — | LA RO S5 0 A il
B —E I MKTE bt B 2 e &gt — Bezs BRSO, v RB I i — s, 55— AR SGE T A T
RSO A8 T S 6, S 560 JIT A5 1 g T i L 2 25 (R b ofe | LA ST T K B 5 AR B M AS ], X S g8 45 R —
SEMITHE, 5 = AR Gl I U B R ARAR 0N 4 e B i, 6 W 7K D B 1 e PR A 3 i 5 4 el D sF ) 488 2 T
FERE—RESCYRIR S 55 DU, AR SO 66 B b iy B il 2 PR B 58 e 45 S I A ) 57 4R S T, 1T B 23 PR AH AR
I o 1 W 7K 1 A A R ) 2 B 3 sl b, IR SC R 25, 5 0, ARSI E N RER R T
AT, SRR K IR RARR, HLmh R % B HRTF

4 #Hit

(1) AS[EDRE AR ks 4 2 % B R AR S L 0K ) ( 10—100 pum) SZANBURIA (3—10 pm ) >HE40H0R ) (0.4—
3 pm) BRI (RIS 2 (R FEATE B 3 25 5 (P>0.05)

(2) i A, SR R R 2 m B FEFE ISR 30 mm/h AT 45 mm/h T, B3 R A6 25 2 A
i) B T A A S FEME R 60 mm/h T, ENE RS S TR AT R, YENEERN 1 m
i, AN [ 28 W T DO e A 52 3l A 3l P IR 2 o R T S5 MBI S R B G . T 456 2 1 (1 SR R
MM ER AN, i N T s DA SGRAGTR M8 2 i P Fh e PRI S 5
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(3) FEARIRERN S T, 2 8 1 0 A v R T 38 A7 40 2 o3 i /N A A1 o R 8 B P B 42, 1) -F- AN ]
T AEAETIORE ) Foe i KRR N O, N AEHE T R AR 58 th AR S ib A T

(4) PR 2 [ OB 5 B AR T 5 25 5 (P>0.05) DL R4 T e 28 1 AN 2 5% Wi 546 TR ) A 47
TR ) L BRI LN 7, R AT 2 AN TR e N T R — 2 Y
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