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Fig.1 Location map of sampling stations in Shanghai coastal waters of the Yangtze River Estuary
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Tab.1 Sampling stations in Shanghai coastal waters of
the Yangtze River Estuary

BRI R B B (K

5) Shanghai Yangtze 13 engsha EPQ@@%{%}FIX&MJ
(fiizl:rhEsti};ercoafttal Ifl(al—rllfllginlfng) J&@bﬁ(Z) f]hinesc
waters(S) waters(H) sturgeon reserve(Z)
SH(FIA) HICRHEX) Z1(PRHIX)
S k) H2(ZL 2 R) Z2AfAPIX)
S3(4h A ) H3(RASITAL)  Z3(R47IX)
{Sg(fg‘;ﬁ( /Z:') HACHHEX) ZAGHIX)
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S8(ERAF k) HB(FH#IX)
B HOCZ 1)

S10(5% B & ZRIE VD)

1.2.2 St &t
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1.8 pm) ; YL S AH A B 21K 5 i s AH B« FHBE ; Il i
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5.1~7 min, 30%B . FUi% 254 ok FH L8 55 2 1 U
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X RE i R AT A 3 SR A3 A T i AT A I 0
L RE 5 i (n=6) , P fE I 25 R 1.24%~3.28%, il
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Bl RN P A A R B0 % $£ 0.3.0.2.0.5, 7T
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BN TR S5 2 J H A 25 ARG BRI, L3R 2.

F2 KINERSEAESRBITNZE RS

Tab.2 Classification of ecological risk assessment in
Shanghai coastal area of the Yangtze Estuary

R R {E drgglel BRI/ M &
Risk quotient Grade Describe
ROS10 AR MK R
0.2<RQ<1.0 AU KA A B R TE R RN
0.1<RQ<0.2 HAR AU, XK A A A B AR AR B 2800
RQ<0.1 (A Sk A ) TR MR
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F| I SPPS 25 B F AT Ge 1124 43 Bt , FE AR
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Fig. 2 Distribution of diuron in different study areas near the Shanghai coast of the Yangtze River Estuary
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VD 5 CP BT ) 7K il 5 e e 3 A 45 SR 4an 18] 2b
FEm o AT LA 9 A IR 3l 007 A 5 o
Jo e Y Rl 83.48~369.25 ng/L, F I {H A
187.64+131.06 ng/L. fi = ot 1 ¥k £ 7F Ho6, f fik
P BEAE H2 ., VD5 N F 2R A KRS
INFE HSRATAE B N R BN A O A
H6 3437 32 B T 25 VG i 1] 5 GO 1) 79 P9 i 42
it b, AT LA ke R R R JO e Y R R i S A
Z v T HAb RS 7 (P<0.05) , FE 2 i T4 2t )
M5, 10%~20% 1 A 25 SR AE Y WS M T
(IR Z 80%~90% it A 448 i 3 LU [R] g 4% 43 i
F) FL A PREE A T, A 245 D\ - BERK R 2 1 [ 28
SR AE T R fE I A B
DL S A 24 38 3k [ W9 LA A% it itE A KA, 7 — 2
T 3 DX 3 380 A e 1 o e v B AR R A b
B FEA T AE X R, H3 \H4 [z HS ik B4
(1) 3 57 Jag T A A H DR 1X, #2020 B 0 & A
MDY , 42 2 AT HFHBTAT AR R 2 940 hm?, K AE 5 41
AR TR A B S TR =53 2 — D) B i
e B AR KRS RN SRR 25 SR BT T — 5 1Y B
FHP S HS WAL AL TR ELIX, 1% X SRl 3 B 1K
il R o e v B W IR T A0 X (H4 HS) (P<
0.05) , FHATERE VD B N SO 2R IR ek
PHEDBRFCAMT . D& o0 o Rk 24 5%
B Y R B 2] DL Ao e A i A5y SRtk A
JE BRI PR, 28 AT RE A GZC B85 it FH A5 B, 3X 5 AR S
(R BIF 9J2— B50Y , o JoT e VA B TR R KR A, T A
MEHFE X S A Ak .

Hp A A (X BT TR e 5 e A 4 A 5 R
B 2¢ TR o 7R AR B LR A7 DX R T 1 1l 5 SR A
il (o7 Y5 RGN0 Y SRR R, L BT R R R O 1,97~
2.85 ng/L, F-HI{l K (2.34+0.29) ng/L. M4
70 DX B0 3 P R A A R S R ER O ) b
Vi 20 45 AV P B 32, (] s v AR A R 0 DX 30 9 35
T [ R T AR R R I A R O SR
o (PSR ) K3 o Hl T e X34 F Jal iR 7K 22
AL i E A B 2 e, 3 2R 0 T2 K
TR, Sy e KA B 5 e g, PR I e
Jo R VAR AR R 22 VAR T i K s
s A R PRI A AR 255 5 ) (] 5 7]
FIAR BRI A G2

3 AN [a] ] i 7 Sl e - 4 o vk B K
WP 3 AR o T 10 o e e S vk K
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FESE AR 5 75 T80 4 T R S K T 532 0 7880 g 5 A
(R AR L FE 0T R 5, A B O b X Bff 3
V3 S SR AN B4R 5 S s i DL G K
B AR R AR VD 5 (N RE) KB £ 22
2 Y B A2 3 LA Bl % 2l i s e 2 L 5 [ Py Ak
HH RISV 3o LA DL 3 3, B ] 1 h At s A At
3k (366.00 ng/L) . H A& KB (350.00 ng/L) 5
AR S A 7 A i R ok R (439.38 ng/LL)
FHIE AR 07 22 455 T 75 7K 350 e Jo o vk J32 7K °F-
(1129.00 ng/L) o TM7EHTLA ML 3 8 PG BT A=
L Y 28 S R0 VS 1 e R IOk kR G 1K T AR AF
FEDCHR ., TP 3% R I R A R — 2k
PRI A B 1 2 Mg £ A AN i RORSH A LA
B AR R 1] 2, e VT 0 IR i R A
F RS Sk ARG R BT A 5 | AR TR I e A
SEFF IOV B R AT A M R RHR 8 T R E A
T B A B V5 B AE KR PR, R BE R H
VR I 1) R O R R R T I A A ) 2 R
a3

a1
(=]
o

T
S O
S o

——

JREWRE Mass concentration/ (ng/L)

0
S H Z
X3k Area
S. bR T R HL BV B (N D) 7K 38k 2.
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S. Shanghai Yangtze River Estuary coastal waters; H.

the Hengsha Island (inland) area; Z. The area near the
Acipenser sinensis reserve.
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Fig.3 Average mass concentration levels of diuron in
different survey waters
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B A X 3 AN [ 18 ] K e e T e B
PEAT B AT, R BT U R R D B
(AT ) 7 F A e XS A 7 Jol 7 e e Jo
e BEAFAE W2 M 22 57 (P<0.05) , B 3 AN [ IX.
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Sl AR ) SR WA AE —E W 25 5 7R IR A
T, AR BT 15 VA% PN TR B AN W ) AR AR R T
LK IREZLORTE o [R]EAE A AR PRI i
JE2 308 R0 R I A T S ) A Bt 3 R I 1)
IR EERSSY | BRI DU AR AE AR 2 1 1
Gk, 7 A8 1 R Sk X 48] (89, S8.S5,
S3) , B R RE ) A AR i B i T 2 i i DX R
R O e v BE KPR o R VD B MBS T B
T, — G, 2% RZE LR 3, HpokRg S
SRR R 1 ARSI BB A = 2 — A L
R A KRR R AR A B B TR — o R L AR
b o R I PN R A R R A, X S 2 o AR

M AR AE 5 PRI 31 3 RTE 5 P A [ DX 4G
MR . LAREYD B[R] 2 B0 bR T AR
AN [ 3k A7 T R o BT R B R XF B2 R 4T Pearson AH
KNEIIHT (R 4) , A5 R R B BORERE S5 ARt T
BUSIEAR S, AHOC R K00 0.543 F10.113, B 1K
Fe 63k e 55 SRR R R AR 7D B T B T 2 R U
Herp KRS B w5 05 TN AR BN . AE AR
DrAr DX ST T e 205 Bl AR e b (A2 KV AR
Ui K B 3 R BRI RS X
HEAR DR AP XS B0 T T Bl R P Y R ORI, X
VIANA 5256 T [ 7Y 28 B 307 1 Rl e 1) 7 A
W5 —2.
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Tab.3 Comparison of diuron content in sediments of different sea areas at home and abroad

A, MR BRRRRAL UKW
Survey sea area Survey time  Diuron concentration/(ng/L.)  Data sources

R O IR A 9 3 Shanghai coastal waters of the Yangtze River Estuary 2021 1.97~439.38 NS

W [ 1 A ALYk British port of Shalom, Brighton Wharf 2004 7.00~366.00 [27]

fif 22 f5AH#E Dutch berthing port 2004 <1.00~1 129.00 28]
YE[E5EHE British port of call 2004 <1.00~685.00

H A KB Osaka Bay, Japan 2007 13.00~350.00 [29]
ﬁ);r;‘:l;fj}m F 5 PGHIT 5 The west coast of Zhoushan main island, Zhejiang 2012 4.00~52.10 30]

[ P4 26 SRHT T San Marcos Bay, Brazil 2018 2.80~22.00 [25]

R4 B REERE R B ERUR bt E AR AR KR

Tab.4 Correlation matrix of diuron, grain field area
and forest land area in Hengsha Island

e MWHEER  ARHbiE R
s
ﬁ( e Grain field  Forest land

Diuron

area area

HUEFE Diuron 1
AR A Grain field area 0.543 1
FRHLETFY Forest land area 0.113 -0.242 1

2.3 KIIOLEBEESBHEENESKE
A

HRHE 1.3 795 AN J5 3%, 43 T 545 BIAS TR
Sl R A 1) DR P 3 A4 91 A B g IS
T, 4% B8R PE 512k 43 S0 AS (] sl 437 1 3 A4~
TR DX ) A A RS A g A T R, A A U
TEARZE R Fe 5. &S5 hal AL, BRI Ouy
J 3l 5 R 22 T VAR v AU E AN (] 3 7 22 [
A ARV SR A A A —E 22 51, b 609% 1Y
sl o7 J@ T e AU, R AR TR IR . XS
AN [R) 3l (S A AR GE A T 5 A S B ) S5 — Y

R, T2 B0 KU A7 B A 1) AR 3B 1 T i 2
T A RURS: 386 3 119, 3X 5 ANSANELLIL %2 5¢ F
TRV B W J £ T I e TR R A A U DT 45
FRAL, 7E BRI O R R A XS E & ik
) T e e A A S KU 7K v T i B i
e, RO T — S0 A S TR Sk, 7T EE X UK IR
BT H e I, 7 1k SR T e R RS X —
AP L KO M T G o [ B R ST R
AR BF ¥ AT FH A R, A P ER AR S T
AN AR B S B R VD B (PR ) K R
FRE I A A KB AR F iR Y I, 55% B3k
IR ARG, , 3X e b 3 R TR X, 4
3 shg b B e R AR TS
JETERE VD B R IL AR M A K — B BRI, J& T
JRUBSE 5 AR RS, PRI 7 o A 24 ol P 1) 45 3L
b7 1135 Z2 4% 2 B4 it FH X 7K A 5% 1 gy . TR AE
i B0 X BRF AT TAE S AN [] 32 47 5 B ) A S KU
e I RS, XU B R TV e v Sl R A v
£ CN i ) 7K 33

HRAE e 5 XU DX B A5 93 73 45 51, mT L&
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R 2 T S o IR DX sl A P (T
4) o SRS T VL 1T A A R R e A A XU
o T A S o TV R R D
15 CPA R ) 7K A T o e A R I T P AR XL, e 1]
TR I A A0 5 75 A Al B 7 T T ) I R

(ELAS 51 R , LTI X 3 2 X I 7 A 5 e
A 4 M0 P A A A X B B T 78 S AR R
B AR RS, , 25 P B T8 A 1 BRI 1 2 AR, e
I 23 TR K PR A I PR A5 AT
G A DR X, PR T B AR A PR EL

RS ARBMHEEESKBEERESKEITNER

Tab. 5 Ecological risk value and ecological risk assessment results of diuron in different regions

i R 377 i T Ei277 i T £33
Station Quotient Grade Station Quotient Grade Station Quotient Grade

Sl 0.11 PR H1 0.06 RS Z1 <0.01 R XU
s2 0.22 rhRU: H2 0.05 fRRUBS: 72 <0.01 RIS
S3 0.23 H RS H3 0.18 R 52 73 <0.01 RIS
S4 0.13 R 554 H4 0.15 P XU 74 <0.01 i
S5 0.24 rf XU H5 021 rF XU 75 <0.01 AR XU
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Spatial distribution characteristics and ecological risk assessment of diuron
in Shanghai coastal area of the Yangtze River Estuary

LUO Dasong', YANG Hong'?, WANG Chunfeng"?, JTIAO Junpeng"’
(1. College of Marine Ecology and Environment, Shanghai Ocean University , Shanghai 201306, China; 2. Marine Environment
Monitoring & Assessment Centre, Shanghai Ocean University , Shanghai 201306, China )

Abstract: This research aims to study the source, spatial distribution characteristics and ecological risks of
diuron in the coastal waters of the Yangtze River Estuary and Shanghai, water samples from 24 stations in the
coastal waters of the Yangtze River Estuary, Hengsha Island (inland) waters and the waters near the Yangtze
River Estuary Chinese sturgeon reserve were collected from October to November 2021, and the content of
diuron in the surface water samples of each station was analyzed by solid phase extraction and high
performance liquid chromatography tandem mass spectrometry. According to the test results, the mass
concentration of diuron was detected in the water samples of 24 stations in three different regions. Among
them, the detection range of diuron mass concentration at 10 stations along the Yangtze River Estuary in
Shanghai was 182. 43-439. 38 ng/L., and the detection rate was 100%. The detection range of diuron mass
concentration at 9 stations in Hengsha Island (inland) water area is 83. 48-369. 25 ng/L, and the detection
rate is 100%. The detection range of diuron mass concentration at 5 stations near the Chinese sturgeon
reserve is 1. 97-2. 85 ng/LL, and the detection rate is 100%. The spatial distribution of diuron is mainly
affected by factors like water transport, ship maintenance, agricultural activities, tides and seawater
dynamics. Besides, the ecological risk assessment shows that the coastal waters along the Yangtze River
Estuary in Shanghai are potentially at medium risk. Farming areas in Hengsha inland waters are at medium
risk, and the nearby waters of the Nature Reserve are at low risk. The results show that the environment in the
coastal waters of the Yangtze River Estuary in Shanghai is being threatened by the diuron, especially in the
major ports and docks along the Yangtze River Estuary in Shanghai as well as the agricultural areas and river
intersections in the Hengsha Island area. Although it will not threaten the Chinese sturgeon reserve in the
short run, it still deserves attention.

Key words: diuron; coastal waters of the Yangtze River Estuary; waters; risk evaluation
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