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Migration Characteristics of Microplastics in Three Kinds of Lawn
Slope Land Under Multiple Simulated Rainstorm

Ma Jiangang, Wang Liuya, Zhang Chuntao, Zhao Xuehai
(1.College of Ecology and Environment s Southwest Forestry University , Kunming 650224, China)

Abstract ;[ Objective ] Exploring the migration characteristics of microplastics under rainstorm runoff and
water infiltration in sloping lawns, providing a basis for estimating the interception of microplastics in lawns
and selecting urban lawns. [ Methods ] The characteristics of microplastic migration with runoff and vertical
migration in soil of three kinds of sloping grassland were studied on runoff plots by artificial simulation of
multiple rainstorms. [ Results ] The vast majority of microplastics remained in the grassland. The migration
quantity of microplastics changed with the increase and decrease of runoff, but the migration of microplastics in the
stable stage of runoff showed a fluctuating downward trend. With the increase of rainfall events, the migration and
fluctuation of microplastics decreased significantly. The runoff migration increased with the decrease of microplastic
particle size, but there was no difference in the migration of microplastics when the particle size was less than 0.5
mm. The vertical migration depth of microplastics concentrated within 15 cm. With the increase of rainfall, the depth
did not increase significantly. The particle size of microplastics with vertical migration was mainly<Z0.25 mm, and the
migration amount below 10 cm was less than 1% of 0—5 c¢m. The microplastics in 0—5 cm soil leached in the uphill
position and enriched in the downbhill position. [ Conclusion | Short-term rainfall causes less horizontal and vertical
migration of microplastics, and the migration of microplastics in white clover grassland is the least, is the most in
ryegrass grassland, and the horizontal migration and vertical migration in Bermuda grass are in the middle.

Keywords: simulated rainstorm; slope lawn; microplastics; rrunoff migration; vertical migration

Y5 B #:2023-07-30 &= B #5:2023-08-13

FRMA EH R H KRB EE A (42261007) 5 75 5 MOl K 2= B IE 8h 342 (202220050049)

F—EH  DEN 1978 B P B AR EENE TS (oK £ AR SE . E-mail : 12578734@ qq.com
http: // stbeyj. paperonce.org



%3

Lt {2 < 22 S R SR T T 3 o 0 B 355 bt 4 B B A R AIE 109

T 2 SO Y T R UM, — AR OB R B
e e i R B S K AR 5 — 78 0 T T RE B OR B A Sk i
RGN ROERHS B TR SR S R T K AR A
FIAGE K I3 VE TR 51 3 2 AR J2= P A 0 ik —
WAV AR LT AR R T2 M. fetE
WX TR AR B T T AR X T R M A B A B
PR B AR | T P A A LA I A i 14 1B O T
G B AR At 2 WA A DX T R R
AR DX 3114 b 3 A T TR M B AT SR TR A X
T LAY R O TR R SEBR T Han 5557 B 05240
Ay 3% 2 5 T B 1R A A B A9 258 L IR AR A58 1Y Fir Y
FRWLRAE 1 Bt S RN T A 5 BT 7 R Y 8
Tk B LA 23 A3 LA i AN+ 23 B B

F T 2 0TI 7 1 BAR O Y R O L R, AR

WFCHE T E 2 B AT LUE 5 R A 12 Wt i
Mo FEEE R G WE SO RHER IR A T TR S
AR R0 4 T A OB A T 2 P
I Iz B REAE L I Sy B 1k Bl b B 558 0 90 R iE A K A4 $2
(iR
1 MBEFZE
1.1 BRNMXER

N AR LA T 2 PN 0/ DX R 2 32y 13°HY T
M 3 B BEA/NX AR 25 m* (K X HE=10 m>X 2.5 m),
FEHE 43 59 EH =0 (Tri folium repens L.) B4 ¥
(Lolium perenne L.) Ml F# (Cynodon dactylon L.

Persoon) , N TR SEH#HATK R 8 N H /N
FEARIEH IR 1.,

k1 FERAXERER

Table 1 Basic situation of runoff plot

+ el J5igiiA FE P A THEAE /(g ecm ) W/ (R « dm ®) R/ em BERE/%
M= 1.08(0—5 cm) 10.7 12.78 90.40
FARg: FHE+ AR 1.28(5—10 cm) 12.5 13.13 90.10
T 25 AR 1.35(10—20 cm) 13.4 11.40 89.80

1.2 EEERm

B0 B 10 T3 28 B R S O RN I (Polypropyl-
ene, &5 PP), %N 0.92~0.97 g/cm’®, % & F
BE/INRLAR TS Rk ] e A% Y 0] T, B 5 AN R AR B
BE L3514 0.10~0.25 mm,0.25~0.5 mm,0.5~1.0
mm,1.0~1.5 mm,1.5~2.0 mm, EIFEH 7 H
Ja IR AR ET 1A A 51 A kL B &= oy 1
BRZ L cm WHUBRES R 0.5% (BI 1 kg 13
T 5 g MIBED BN BN 54 g/m” AR
9 10.8 g/m”  EHAR TN X INE B 1 350.0 g,
K FH 3 #6222 R A 5 TR 28 R b 4 B R A3 A K
Y1 AN BN S r e A T AR I .
1.3 FEWIEERERIRAE

AL R 4.5 m, BB W AR ME R R T 20 a
—i8 1 h Z& W (60 mm/h), FEFHR R 2N +5.37
mm/h, 5 B >85% .,
14 BERIBREZRRRE

R AT 5 T . A b B T 45 RS F
Bk S 70% ~80 % H 8] £ /K & 5 FR R 4T (FE TN
BRI A P1,P2,P3, P4, P5) , 4 R W TR B K
W UG 77 I 8 J5 PR 2R R 30 min Z53 . MR 7 i
TR )G - Lh 2 min KB, &R IE R 2 min NI
T— UK 128 7= 0 45 . AR I AR R RE T T Bk
FERFRRAE

1.5 TEXR#E

TSI 0 IR K T T B B — U R T 25 R S
RS EFESETR 3.0~3.2 m U HD J T (BEH
T 7.0~7.2 m LB 0—5,5—10,10—15,15—20 cm
TIEIFE LE N ROE R S R, REE 3 A EE
S CRFEGTE FH R 2 Y 4 13, PR ORCR R A 22 ) B R
FEE SR WX IR EA/NF 20 em.,
1.6 HEBRIERSNE

(1) B3P RO Fe DD ¥ 0T 8 J5 R
NaCl 1 1 77 1 B B0 | 4= 3 b Sl 99 )R FH it ol 192
BRYAWAY B 05 . 8 ZoCL ¥ W (1.6 g/L) 3% g1,
(2) TORRBHEBUR IR 24 b, IR AT 28 i g 2
YIS AR PR AR L ARME TS 3 5 A O 1A
i image] AT AT EL, (3) T RE %
i /N T KB B TR K DLVE J5 » A B 98 U UE Js 1 e 1
Rl DL 16 S T Rk DR b SR A2 O N 3 1T A v
FA) B SR A AT 0 2 R A
1.7 HEALIE

Rt R ke B I 45 T 2022 4F 9 H—12 H W58 1,
il SPSS Statistics23 4 #E 47 40 3¢ M2 AT, Microsoft
Excel 2019, Origin 2018 #1745 Ge 1143 B FIVEE .

T U ) I B RS U R TR
M
A
Ao T AR A OB R RS SR B (g/m®) , KR L

I= QY



110 S ol T S 1

o531 %

AN BEAR A B i OB RS s M o R T iE
AR /N X B R ()5 A /DX AL(25 m?),

0~10 min N _EFI#a FFE .10~30 min AL T 5
B B By I 40 % #4425 30 ~ 36 min J& T 42 % 14 B By
B(E D,

2 ER54HH e e o
3 R AR IR R BUK K A 0.29,0.38,0.32, Hip
2.1 #FiRidig H =5 88 3 = e R 22 S B 36 (p<<0.01) , HiAth
FERGHAREERELE 1, RREE RGeS LSO PN TE
3000 3000 3000
=0
2500 [ 2500 | 2500
H 2000 g 2000 | g 2000
i i 1500 1 1500
1500 i
& 1000 & 1000 | ¥ 1000
500 500 | 500
ONQ‘\DOOONV\DDOON*\OOOONQ‘\DDO ONﬂ‘\DOOONﬂ'\DOOONﬂ‘\DOOONﬂ'\Ow omq-\owoNq-\oooomw\oooomﬂ-\ow
bl laN e [a\[oN T [upToglestoanlant et et e CI OO I CRCNCNEN N et et e CJ OO N RN CNEN N,
B 8]/ min B 4]/ min B 18]/ min
—— PI1 —o0— P2 —A— P3 —— P4 —— PS5

E1 3FERFmERTE
Fig. 1 Runoff process of three types of lawn slopes

22 MERNERI®
22,1 #&BIR5IHFT MIBEERENE, W
& W T IR BRI 5 B B PN 1 Al SR S S 3 ¥ D
(B 2) . TR Bl b 3R AR T B ST RS AE 7 IS A 0~
6 min P _EFF,30~34 min WHIERER &2 THEH
PO AL SR e R B, 6~30
min PN AR TE i (E I BOADS R e .56 1.2.3 KW

0.16 0.16

T BEI BEA OB R T RS B A S RS AR A B
7 2 A R 20 0 222 A AR i L 3 5 2 e R
e b S b I ST A R — B, R BE R R R AR O B0
S, T HERRZ 5 B ] WA B RO e A Y G, Bl
HRIZHIBE D SO RS TR S A R R
WIS L 4.5 TR OB R T AL R D, B Bh
i E A

HF AR
0.12 0.12 -
50 0
H H
2 0.08 2 0.08 -
H H i
0.04 0.04 - Y A, A R4
N MVAR ST N
SoeSnITeRR T RRSnT SOOI ORI SRS e
i 6]/ min i 6]/ min B [8]/ min
—— P1 —o— P2 —A— P3 —%— P4 —— PS5
2 ITERHMMENBIRERNERILE
Fig. 2 Migration process of microplastics along the runoff on three kinds of lawn slopes
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Fig. 3 Cumulative migration of microplastics with different particle sizes in different rainfall
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Fig. 4 Soil microplastics of white clover under different rainfall fields
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