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Fig. 1 The sampling sites in Xiamen City

22 HERESKE

Shy it G At R 28 6 0 9 45 SR S e, E 2023 4F
9H 2 HE M EEAT & 9 A 6 HIE 1T bk & K
JE A BIXF 5 AN VD MEEAT T B SRAL, UK SR RE I ] X
o R i AN 5 A A R R 28 A R AR
VORI HERE (FR 10 cm, 42 S em). FESLCREE A
AR TR U, RAAER & R Bl
- SEFREE A I A (HC-S400) - I 0 S UL B FLBR
IKEREE

TESC I 35 v, SR 70°C 14 L 45 055 050 FR 40 B i it
TR EE D E TR 0 E K IR A S, [FE,
K RO 43 95 43 M DL B 9 109 s BE A A, I B A
Rtk

SR BE o3 B i N UUR ) 4 BRI L e g
AR BEHLFRER 20 g MEF TR I O 355 v 04 B 55
BeAH . A 20 mL 30% Y H,0,, it B 75 K &
24 h LA R U A HLY) . B S FE B AR Hoim A
300 mL {140 Ak B9 9 W (1.12 g/mL), F 3k 385 4 4
2min, #EVIIE 24 h)5, #IE LEREILLE RN
1 pm f9 768 40 36 35 2F AR 8 I I, IR uB B 5% 2= 05



3 TRAREEAT: 5 IRUEZE I ] T U0 Rl SR A RS 2 A 29

Pery ISR ML B AR T4 . TR S A s R fel D k1l s
(MHAGO SZMO0745T) X8 I 1 55 1o 8 Ak 1 45 i | T2
AR RST A RRAE o (A B A 3 B B 2T AR 1R
( Thermo Scientific Nicolet iN10 MX) 43 7 1 %8 b} B &
YA,
2.3 TS

Sy e K B b A ARG AR AR 5 Y 1 XU, BT A SE 56 A
GUHR LA 4 AR 2 36 R B S 9 AR BSOA BT 42, bk fe
s FHATAnr 300} 7= o S g At B8 B A Ak 2 iR 75 22

i PR AL S T . P R SERAR B AR R A

RV BEAR | KGR LA, 75 6] ok v S A aliok i 2
0. TESCI R, SR FH 8 90 405 3T A HOT 2L
i L LABT 1R 2 P A O RS gy [RIRS, i 3 458
PR RS20, P 0 5 5 5 e v 2 5 A L TR IR Y
TGP o AR S IR B A A X B R ARG T E A
SRR o
24 HAESH

K P88 11 #4449, (IBM SPSS Statistics 21) #4745k
P ab P XGRS BT O 25 SR, AN B T 25 5%
PEBE 75 2o 0k RO AR AR e, LA 2 B 1Y) 1E A
BR o RUHT S O R R R L TORR A B A R A
R ¢ KL AT 22 5 00 0 S PR AS 05 SR LR R Oy 22
S BTGB Ul gk ) 28 ) 22 5 0 S E M . LA p < 0.05 FoR
22 5 G A o S B B A 1 AR 4 L
R B KN4 Fp 2, R H Shannon-Wiener £ £
P48 % (H') Fl Pielow’s ¥ 5] FE 48 5 (J7) Sk PEAR 1w 28 Rt
) ZREVERRE . BRSO

H’:—ZPilnPi, (1)
i=1

u
V= (2)
K PR i FEOE R A A B0 RO R BB R Y
Fo o), S 3¢ 7 DU RR ) A o b A D S 1% 8 98 ) b 2
E g
% H1 PMF (1 % % 4 A 14k, Positive Matrix Fac-
torization) & B fif Bt &5 KU IS I 8 BER IR Y 28 46 . 4%
TRE AR e B R I A i R — A IR B R R R — A R
BRZEFE NG, ARG OB RS Y IR B R R € 1 AR R

P DT RR Y, V0 WG R i AR 43 R R 2 0 2R
PEENETFR, X (3) fis:
Xij = Zgikﬂj+er/ (3)

A, AREA RN T B g T G TR kX
i FEAS R B TTRR A f, R ko T5 QeI OB R 5 Y

FRIEAE; e, MERZ2HEBE; p A AR b o i 25
i 5/ H AR B O 2R A B D0 R T DT BRI
HAKXWT:

2

Y m Xij— Z gikfkj
55 9) ) I

=1 j=1

A w, RARER A REA A AN TG e D A I RS
Wi R, u, A AT
U _{ U,;=5/6MDL, (c<MDL)
"7 U, = \J(EFx¢f +(05xMDL)’, (c>MDL)
(5)

R e R R EBE, MDL R )7 A BB, EF R
HARHHEERIE DL

3 RS0

3.1 BT MR EERT R E R AFE

£ RO S50 5 8T TV R R R R L AR
B DL S A O SR AL SCRRAE Q& 2 IR o AR
KF, AR R R TORHBURL Y /N K 24 um )
4 822 pm AE, For ROSFAE 1~ 500 pm 119 13 283 RHSURL
&%, 76 6 WIS BRE i 23 ) LG 61.2% F41.7%
(1l 2a) o A AR 0 i ) SO R AR A 45 - 27 4k L 1
Fy W RE R UROIR 4 Rh . b 5 L B KR 2 AR 4
(5 KT : 49.4%, 5 K5 : 63.0%); HK A (H K
Rl 44.5%, 5 U5 : 24.4%) (& 2b) o KT HS 4 Bl 98 Ak
ORI (o At 8 B, AR B A A, RO E
By e R, e, Hob G XUET I 6 (26.6%) i
SRR e 22, 5 KUE 5 W (32.3%) Tk e £ (] 2¢).
FERIL 7 R R AW AT, & T A 1 22 (rayon) 1Y (5
H AR R (36.3%), HKJEH 4% (PE)(26.3%). & RUG
X T H iR £ S EE (PET)(34.8%) Fil 3R 7 45 (PP)
(30.4%) 4 oA (& 2d).
32 AREERIREMENMEESARMNTN

SRR, & UG ] T V0 MRk 7 34 3 B
LT B R R (R 3). 5 KT T DB AR
LRI 263 AN T BB RLBURL, T S8 RS HE R 100%,
S FERE K (251.5+27.9)n/kg. & KUG FF A DLW RE
it ARG I 127 AN RSERHBURE, K H 3ROl 84%, -
By RE R(127.0 + 18.8)n/kg. B& C ufi 4k, Hidy 44
R AE SR SOOREFE BE A B KT E 2 T A XUS (p
<0.05), HbAh, TR BEAE 5 > 3l TR AF AR 25 6] b
() 5 3 22 57 (p < 0.05); Horp B 3l f i 00 kL 4 8 B 3%
T A S (p < 0.05),




30

MHEEd 4745

a. K/

1~500 um
500~1 000 pm
R4 1 000~2 000 um
[ ]2000~5000 um

T4
W
L] ok

44.5%

c. gita

% PN

26.6%

rayon
PE
R PET
E e
B rs
[ ]paN

d. REWHRA

6.1% 4.5%

A 2

AN TR RS B 8 R i = B 7 5 XURTT IS 19 728 AL R AR
BAME . RSF/NT 500 pm B ROE R EELE & KUS
B R R Horh AL B D RFE S B AE & XAET /S 34
R FEZET(p<005),C.ERi s EHE 2R (p>
0.05)([d 3a). JNSFAE 500~ 1 000 um A4 {338k}, H 4
JEHEB. DRHESGFEGHIIEM R EES (p<
0.05), HARAF s AR A 32 (p > 0.05)([8] 3b). RSH#E
1 000~2 000 pm 35 [F A9 f 3B BE7E AL B C 3l i3
FEFE 5 VTS A9 3 35 25 5 (p < 0.05) (18] 3¢). T RGHAE
2 000~ 5 000 pm 75 [F 9 f 88 8} = B 7E 5 KU ) 22 4k
A2 (p>0.05)(& 3d),

A TR TE AR ) Bl 28 R U A B KURIT S A0 28 AR 4R AiE
HHAR(E 4), GG, G4 mMiE R =F B 25
R T R (p < 0.05) 7 JIEBR R 960 R AR 14 £k 29

1~500 pm
500~1 000 pm
R 1000~2 000 um
[ ]2000~5000 um

U0 a4
N mep
BRI itk

2.4% 10.2% l:l ﬁﬂﬁ%

24.4%
63%

U »a
Y #s

32.3%

rayon
NN PE
R PET
Err
Eira

8.7% 13%

R
T WG/ AR L BT £ 9280 0 2

Fig.2 Size, shape, color, and polymer type composition of microplastics on the beaches in Xiamen City
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Fig. 4 Variation in the abundance of microplastics of different shapes before and after the typhoon
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Fig. 5 Liner-regression between sediment physicochemical properties and microplastic abundance before and after the typhoon
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Fig. 6 Variation in the diversity index of microplastic on the beaches in Xiamen City before and after the typhoon
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Fig. 7 PMF model analysis results of microplastic source contributions before and after the typhoon
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Table 2 Characteristics of typhoons and variations in microplastic abundance before and after the typhoon in previous studies
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Impacts of Typhoon Haikui on the composition and diversity of micro-
plastics in Xiamen’s coastal beaches

Zhang Chengyi', Li Xueyan', Zhang Yimeng’, Huang Zipeng', Wang Tao®, Liu Sha', Wu Fengrun'

(1. School of Environmental Science and Engineering, Xiamen University of Technology, Xiamen 361024, China; 2. School of Environment,
Northeast Normal University, Changchun 130117, China; 3. State Key Laboratory of Estuarine and Coastal Research, East China Normal
University, Shanghai 200241, China)

Abstract: The dynamics of microplastic pollution in coastal zones, in the context of climate change, is a crucial
global environmental issue. This study investigated and analyzed changes in microplastic abundance, composition,
and diversity in beach sediments in Xiamen City before and after Typhoon Haikui. The results showed that the
abundance of microplastics on the beaches in Xiamen City before Typhoon Haikui was (251.5 £ 27.9) n/kg, which
significantly decreased to (127.0 £ 18.8) n/kg post-typhoon. Before and after the typhoon, the composition of micro-
plastics on the beaches exhibited distinct variations. In particular, the abundance of smaller particles (<500 pm) sig-
nificantly decreased, while the proportion of fibrous particles increased. Moreover, the typhoon event led to a gener-
al decrease in the Shannon-Wiener diversity index, while the Pielou’s evenness index increased. Based on the res-
ults of this study and previous research, it is concluded that heavy rainfall is the driving factor behind the changes
in microplastic abundance and composition on Xiamen’s beaches caused by Typhoon Haikui. The impact of
typhoons on the dynamics of microplastic pollution in coastal zones results from the coupling of multiple physical
processes, influenced by a complex combination of factors, such as dynamic conditions, sediment physical and
chemical factors, and topography. In the future, it will be necessary to conduct long-term monitoring of hydrologic-
al and meteorological data, and to carry out more in-depth, systematic, and comprehensive research on the underly-

ing mechanisms.

Key words: typhoon; coastal beaches; microplastic pollution; diversity
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