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1.1 RERRE
TEZR PG YD 7K PEBE . 10 A RAEWT IR, 2R

(ER) P (FEE) 25 T =X (K D). BT
IX 55 X [E] g 300 m, FoA W 1A (] o 500 mo FEA
T I BT o ATIIK 2 AR i, 36 20 AR R
SREEMFE] 22 2019 44 H 18 H.,

N = A
31720 o X 5 o
X W ik E LHE
Jiangsu Province
3 ’ =
3 3L.71° 250 500 m s L
: ) K
= Yangzty Ri ~‘~ o%bgﬂﬁ ) East Sggina
' —= {TBIX XllAdministrative=area a9 ‘ €5 .
= HIFLXIEStudy area %ﬁ —— Q J:?@ﬁx \\\_,/J
, | REENSampling section Shanghai City ™_ N
31.69 — —
121.25° 121.27° 121.29° E \ SN

2 ¥ Longitude
ARG VDK R B 5 B SRAR Wi 14

A. Location of Dongfeng Xisha Reservoir; B. Sampling section

B 1 HRRAEDKERETRY R RS E

Fig.1 Sampling profile of surface sediment from Dongfeng Xisha Reservoir in Shanghai, China

1.2 #HRRESLE

FES m x5 m AYREAE N, SR RS AR ORE
2, AR R e g RAERE 0 ~ 15 em JLAY),
FERIR GG 2 A SR 2 BH4S, 8 TR R IR AR
e S22, 7E - 18 °C ukAE P RAE
1.2.1 FEAbFE

F ORI RE S BCE B 25 B R TR AL (ETPS,
Minifast04 ) Hh - 2 4e 5, Pk 3l A 5% B A0 AR
G, SRR TTES , 1 100 HARES , B F %
B RAE LTI E o
1.2.2 KT

BEATLE L /0 w5 BIF B S5 A it TS A SO A B
3BT (Malvern, MS2000 ) Hh 47k 3 43 #r , 4% Wy
THIUURR R B B2 T T T o K 2 A SRAE A
UURPRL -39 1A .
1.2.3 ELEENE

H AW AL RS U i L ROKRE AR 1 50 R
A AT RSP AR 0. 250 0 g (CH i 21 0. 000 1
g) , B 2R RV ) S0 U8 T AR . R A HNO;-HEF-
HCI(6 mL HNO,,2 mL HF,2 mL HCI) #3J% J# ,
L HHEE R (160 °C, 50 min) , #B4li7K ( > 18. 25
MQ : cm) €& %E 50 mL, As . Cd.Pb,Cu,Ni Cr,
Zn F1 Mn F 3 JEHE & 55 B F 5035 X ( Thermo,
ICP7400 ) il 7 , Hg F st -2 % 3 06 0 BE 1 (g
AIHT , RGF-6300 #Y) M5 o 7] 25 3 M iz i1 J it
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TFRYIPRUE 5T GSS-29 (GBWO7385 , H [ 1 Ji B}
BEVIALARFT) , St R Hg As Cd Pb,Cu Ni Cr Zn
1 Mn B[R K 88% ~115% ,f54 US EPA 3
K (80% ~120% ) o Xf FrINFE i 40% (1) Lo 191 %
EFAT AR, 25 H 4 Jm J0 3R HYRH O 22 1/ T
5% |

S LAITE 25 % R R I W I 30 24 h LA
L e fE T (105 °C,24 h) o 2B ERR A
4y, FH/AK @Ak ( >18.25 MQ - em) . it
FET B AR S T EOXT, DA BRAE i Ak 34 R s
oy I i AN OR G O
1.3 E£ETHEIEM
1.3.1 R R Eok

Hi FH B 8 0 3 (geo-accumulation index ) J&
1970 4 MULLE'™ 2 i, 2 SR 42 8 75 2
VN Z 7k ZEA ARS8
5 RPN 5 S B R B R B i 7S Y A
JE, T N5 HUERIL 2 15 (8 5 SR AL
EVERIT R SEAZ S, AT 254G S e s IR B 4
JRETTR I E R AR

L., =log,[C/(kxB;) ] (1)

AL, ARG 8 €, e R i i SE{E,
mg/kg; B, NICHK i WS A, Z U(E XS B R4
B PPN SR R, A SC R T 3
JBICRE RS MY sk N R
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17 255 0] RE S EEY S A 3 U 2 % (—
{8 1.5) . HBEEH IR 1,
1.3.2 JEAEA 28 KR A8 ok

VR AL A XU 4 B i HAKANSON' ™
1980 4E4 2 A B I8 T AR FE 5
P ZR B A X IS A 75 (R, 1T g ke B — B 25 o
LR p Rt S A sy Al I VA ERIER ' AR o

SPE , meg/kg; €, KITR { S HE, T L
3 RUEIE R 2 " o WA A U 4
FAN I fER 2

F1 MARBRIEHS RRE
Tab.1 Classification standard of

geo-accumulation index

G, HRRIEEL L., TGRS
;’%;Q}it Pollution level ~ Geo-accumulation index /,, Pollution degree
n i n i i 0 ]e" <0 v G
Ro=XI E=Y"_TxC/C. — (2) . W cloan
S Mo L A kR N vk i S, — . 1 0<ly, =1 et slight
:—EEEPIRI j‘?%n(aﬁ’fcubm@i"aﬁ;@ ﬁm% i HY 2 1<1,,<2 fii # E less moderate
WA MR B T 762 1 HREPER B, A ) ; 2<,, 3 P moerat
. 3<l,.,<4 >ss he
B Hg .Cd,As . Pb,Cu Ni Cr . Mn FI Zn 13 £ 4 g0 (T less heavy
Hhr [15,17] o — . 5 4<1,,<5 H heavy
Bl 40 30.10.5.5.2 21,1757, ¢ Ko i 1y . e ——
FR2 BEESEENSRAE
Tab.2 Classification criteria of potential ecological risk
E‘f KU 441 Risk level R, K42 Risk level
Ej <40 1218 slight R, <50 219 slight
40< E} <80 H14¢ moderate 50<R,; <300 144 moderate
80 < E} <160 5§ strong 300 <R, <600 il strong
160 $E’f <320 AR5 very strong R, =600 5% very strong
E}-Z?)ZO ik extremely strong

1.4 RS

K H SPSS 25. 0 gEATAR A2 Br A 3 040
Br, AT ArcGIS 10. 0 B4 rp 9 S R 25 AU (6
: (inverse distance weighted , IDW) X} 5 4 J@ & &
AT 6] 53 A5 43 A, AR 43 T TE Microsoft Excel
2016 ity

2 giR5ihe

2.1 RENBYHIRES T

HR G DTRR I RL B 3 A fE (AP KL > 0. 05 mm;
¥310 0.005 ~0.05 mm; i+ <0.005 mm) , X %
PGV 7K PE R JZ IR AE T RLEE 43 Ao VAR
B, A5 W AR FR D I S R, B A
B, B IK FERD R A 0 A - 34 B i gy
WA 46.29% 42.63% F111.08% (& 2) .

FRERE AR RN 1 2507 A7 2 ) W e FR ) 3 AR
AR AR AR o AR XY v /K 2 4% i TG 0 AR
{42 R 0. 021 ~ 1. 087 mm, SF-#4 0. 156
mm ; R4 4 0. 030 ~0.911 mm, 35 0. 153
mm ; £5 W ] AP (DR AR R PS4 R AR 1 T R S e A
—H(K’2),

= FPprSand (>0. 05 mm) —= H{E R 42 Md (mm)
= JEPSilt (0. 005~0. 05 mm) — 3% %Mz (mm)
w & +Clay (<0. 005 mm)

100 1.20
90 A
§§8 1.00 %
N
327 60 080z
g% 50 0.60%& S
§§8 040 F
20 &
20 0.20
0 Lo

Sampling section

B2 FRREDKERE TR B EEN

Fig.2 Grain size composition of surface sediment

from Dongfeng Xisha Reservoir in Shanghai, China

KRR (Wi 1 11) 32 2V R SOk 7K Y
SO, R 2 DU W AL, P (E R AR R 0. 091 ~
1.087 mm, V-4 0. 635 mm; F- k4% Hy 0. 163 ~
0.911 mm, Sf&-25% 0. 619 mm, J& T HLED KL
B PR (Wi X)) A2 b 25 T8 A (Wi VL VD) 52
B ik K B M (45 ), K G T 2L, AR
NGy UTRE UL RO, B R AR 0. 081 ~
0.087 mm,F-#J 0. 084 mm; 38142 0. 086 ~
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0.095 mm, G414 0. 091 mm, J& T 1 4704
Fio Wi I, IV .V VL IX K 4 2% , UURR kL
240 P ERIAE R 0. 021 ~0. 034 mm, F3 0. 026
mm ; EHR R 0.030 ~0. 042 mm, SR8
0.037 mm, J& THUH 05T
2.2 RETRYNEEESERZTESH
2.2.1 HEEJRSEFHE

RIFNM TRIZVIEY O FELSE TR
SN E SR, 7 S AR EORE B e % W T 4 R
BB, KT 36% i A8 57, 16% ~
36% Z [0 Jg A8 S NTF 15% AR 7
SIHT R R, Hg Ni \Mn As I Cd (178 5 2 5505331
b 75. 00% . 61. 27% , 52. 08% . 47. 15% #Fi
39.12% ¥ KT 36% , )& T 5 FE2ZE 7 ;Pb.Cu.Zn
M Cr WA S 250 5k 27. 62% 27, 27% |

22.37% F116.94% , J& T 5548 57 Wlos %K
R )2 43 R AR A5 (A 40 A B AR TR BOR Y 22
'ﬁ[zo] 5

5 B R SR A L, AR RSV K A
W TET ) Hg A1 Ni 25K A%, (H Cd ()8 AR 2R Gk
100% ,As . Cu.Zn Mn . Pb FlI Cr B8 H5 2451 N
50% 40% 40% .40% 10% F1 10% , M F-35 &
AU Cd Fl As o BT 488 5l 5. 23
£ 1. 24 % A 7 FE TiXE R EH. 54
[ 389 S AEAH EE, 1% K % Cd  Cu As Zn il Cr
P2 B R S B 9. 71 4% 1. 39 % .1.23
i L2245 F0 1. 15 4% 1 Cd =538 9. 71 /%, & 4R 1%
BRI X AT R 5 K R i R VL A TR
B RERRY ™ IEME AW A0 ok 5535 7K
HERCA 370

£33 FRADKERENMRYEESETENFHRERERAN

Tab.3 Average content and Coefficient of Variation of heavy metals in surface sediment of

Dongfeng Xisha Reservoir in Shanghai, China

HEJRILHR

Hg As Cd Pb Cu Ni Cr Zn Mn
Heavy metal elements
SEXMH Average value/ (mg/kg) 0.02 11.30 0.68 18.51 27.73 13.07 62.18 82.29 488.66
FrifEZ  Standard deviation/ (mg/kg) 0.02 5.33 0.27 5.11  7.56  8.19 10.53 18.41 254.49
AR ZREL Coefficient of variation/% 75.00 47.15 39.12 27.62 27.27 61.27 16.94 22.37 52.08
\‘: iu“dbﬁ
o Lﬁﬁj—ii&'ﬁﬁdﬁw 0.10  9.11 0.13 25.48 28.60 40.00 75.00 86.11 560.20
Shanghai soil background values'™*’ /(' mg/kg)
] T\‘AZE‘ i
AR 0.04 9.20 0.07 23.60 20.00 23.40 53.90 67.70 482.00

National soil background values!?*!/(mg/kg)

2.2.2 ELJENZS E S

SR FH SR B I (B 75 2 i B 4 JB T R
FE 10 AN IBT T ) 7 0 A ULIEL 3, ATV B LA
RZNBY &£ ESE TR LA RAR B2
[ ARHE . 9 & JE TR NS EEE R R
CTTED T ) gy , oAb b 1 DU A X 451K, {H Cd L Cu
F1 Mn 7% & (Wi X ), Cd,Pb,Cu,Cr.Zn £
iR (Wi 1), Cd Pb, Cu Ni Zn £ Mn 7£
H s AL (W VI A 5 1

B T T X R VIS, e i Ak 0 (1)
FIHKA(ER) , EE R & 5 K7 7] &%
ETRE A AP Ol RN R 4 R A AR
J&& T UK ] 7 AR =, i PR 32 K T o
TR BRI, A 7K 1 Ak 40 AR TR 0 4 T A
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Sk R, B0 4 A o B AR, T AR H K O AR
BUAHIL o [RIBSS 35432 2 D\ Ry i) P2 B K A N
WURTTTAR D IR A 4 i, W BT DT AR A ks 2 T
(TR 4R Bl JR VD UM AE JE IX DR P BU%
X IR Z TR T E 4R A AR, R R X
4R B R S BT T XORD VI AL 4 R
P B e WU AT B TR T S B0, W XA Ak TR
B, B AR 3K 9.9 m, SEHKIE N 6.0 m, FE AL
UK 58 1 A8, A A F IR DR, £ 48
S e, 20 X, KRR R, SE R KR R
2.9 m,JERR KSR B 1 B, DU A 2 T k%
LT 4 o AR 5 T v VIA T 25 8 4k, K
IR AR B8, K AR 2% , KA v R 4 O S , TR
YIUCRE A &, 4 JE A BT
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Hg/ (mg/kg)
[ 0.000--0.005 [T 0.022-0.028
I 0.005--0.010 [ 0.028-0.035
[ 0.010--0.015 I 0.035--0.043
[ 0.015--0.020 I 0.043--0.049
[ 0.020--0.022 I 0.049--0.052

D

Pb/ (mg/kg)

I 10.40--12.50 [T 19.00~20.60
I 12.50--14.60 [ 20.60--22.60
[ 14.60--16.10 [ 22.60-24.80
[ 16.10-17.40 [l 24.80~26.50
[ 17.40--19.00 [N 26.50-27.80

G

Cr/ (mg/kg)

B 41.80-46.75[_] 62.10~64.55
I 46.75-52.15 [0 64.55-68.10
I 52.15--56.60 I 68.10~72.90
[ 56.60--59.75 [l 72.90-77.55
[ 59.75~62.10 [l 77.55~81.25

2.2.3

&3

Fig.3 Spatial distribution of heavy metals in surface sediment of Dongfeng Xisha Reservoir in Shanghai, China

5 AR KA TURR B 5 5 i i LU
FAT TR I 7K AR 31 858 249 4 1 52 1N 3
ARSI , 0 8 NS 2 002 DX K AR P 45 1 g
AFIREEE RS Ye, O T AR KPS V0 K AT
DI MR 8 5 S 5 K AR SO PR T
AFZERUKAR S FE AL, 528 A I H R R
T IR E——T8 TP K PERR L , A K 26 ) T 4 I

As/ (wg/kg)

B 6.19-8.14 []14.54-16.84
B 5.14-9.94 [ 16.84-19.21
[ 9.94-11.67 [ 19.21-21.44
[ 11.67-12.96 I 21.44--23.23
[ 12.96-14.54 I 23.23-24.52

E

Cu/ (mg/kg)

B 16.10-20.20 [ 29.45-31.80
[ 20.20-23.40 [ 31.80-34.10
[ 23.40-2535 [ 34.10~-37.00
[ 25.35-37.20 [ 37.00-40.00
[ 27.20-29.45 [ 40.00-42.30

H

Zn/ (mg/kg) 1 km

B 48.90~57.90 ] 83.40-91.50
B 57.90-67.40 I 91.50~99.10
[0 67.40-74.20 B 99.10-106.15
[ 74.20-78.25 [ 106.15--112.90
[ 78.25~83.40 HI 112.90~118.10

Er AR, HRIL AR 3R K AR L, A

=4

N
A
1 km
[E—

Cd/ (mg/kg)

B 0.23-0.35 [ 0.70~0.75
B 0.35-0.45 [ 0.75-0.85
B 0.45-0.55 [ 0.85-0.95
[ 0.55--0.60 [ 0.95-1.05
[ 0.60~-0.70 [N 1.05~1.11

F

Ni/ (mg/kg)

I 0.15-2.75 [ 13.10~15.50

B 2.75-4.90 [ 15.50--17.20

B 4.90-7.50 [ 17.20~-19.60

[ 7.50-10.40[ 19.60--22.50

[010.40-13, 10 22.50--24.90
I

Mn/ (mg/kg)
B 69152
B 152-228
I 228--301
[ 301377
[ 377456

[l4s6--523
523599
599687
687785
785878

FREDKERERRUNEECESENZESH

IKEER) As Fil Cd TR &3 m, Hax 6 Fiot R
o A AR, R A H, A UK Y Hg
Pb Ni A1 Cr AH X} 4K, As, Cu Fl Zn B, Cd N
SR 2. 27 £ S UEEEIAH E, AR K R Cr
F Zn W AR 6 FPOC R AR EAK. H L, &R
PG VDK P 22 )2 DURR Y 1 T 4 Jd 5 1 AR AR
TR, A TR KT (% 4) o

FRADKERENRYESRE THEESMEKEHLE

Tab.4 Comparison of average heavy metal contents of surface sediment in Dongfeng Xisha

Reservoir with adjacent water bodies

BFELCIR He €4 As N Pb Cu Cr Mn SR B8
Research area Literature sources
HRRIGTLIKE (n =10) .
Dongfeng Xisha Reservoir(n = 10) 0.02 0.68 11.3 13.07 18.51 27.73 62.18 82.29 488.66 AHFFE
=3 v
ﬁﬁ{//l\ﬂ(ﬁ e s A [27]
Qingeaosha Reservoir 1.16 32.63 23.74 34.28 97.66 RERE
KL s e e e[ 8]
Changjiang Estuary 0.11 0.31 9.42 34.68 30.33 34.46 89.27 111.36 - AR ELEL A
At 0.09 0.30 11.15 27.69 25.10 22.10 65.86 76.33 - E N
Taihu Lake ’ ’ ’ ’ ’ ’ ’ ’ w
PR o 4]
Hongze Lake 0.07 3.24 23.67 18.82 34.99 57.59 72.44 690.00 AN

‘Z_:E:“n”

ARRAEWTIHRL; =" R JEXT i fE

Notes: “n” means the number of sampled sections; “ —”

means no corresponding value
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2.3 EGRETEZERRESHT
2.3.1  FHMESHT

FIH Pearson A Xk, BF 5% Hh (B R0 AR 5 45
&R IR I OCIE , 25 R o, kiR 5 Hg,
As Cu.Zn Cr 1 Pb Z [B] f7 15 & 25 AH G, 10 B AL

JEXFIX 6 FhICER 13 At B A

Mn-Ni 1 As-Hg-Cr-Cd-Cu-Zn-Pb P 4H 2 [a] 4%
FAEE BE R IEASCCR, HAH R R B R T
0.6(55) , FW] ik 2L 4 J& (1 K PR AHAL, A AH
AR ER A2 o2

£S5 FRADKEREREAIRVEESESENHEXME(n=10)

Tab.5 Pearson correlation of heavy metal contents in surface sediment from Dongfeng

Xisha Reservoir in Shanghai, China (n =10)

Hg As Cd Cu Zn Cr Ni Mn Pb D50
Hg 1
As 0.851" " 1
Cd 0.670 0.650 " 1
Cu 0.737" 0.714*  0.968" " 1
Zn 0.707 * 0.763*  0.942** 0.966" " 1
Cr 0.753 " 0.680% 0.917** 0.941** 0.927"* 1
Ni 0.390 0.350 0.140 0.290 0.170 0.180 1
Mn 0.340 0.480 0.410 0.490 0.400 0.370 0.904 " * 1
Pb 0.610 0.686" 0.964"* 0.953"* 0.962"" 0.888** 0.120 0.400 1
D50 0.804** 0.892** 0.617 0.721" 0.732" 0.674* 0.473 0.532 0.686 " 1

T o 7R 0,01 AKCF (R _E B ZEARSE; * KR 0.05 K (XU L RFHE; DSO Jy ki

Notes: * * represents a significant correlation at the 0.01 level (bilateral) ; # indicates a significant correlation at the 0.05 level (bilateral) ;

D50 is the median particle size

2.3.2  EWIHT

FRIT Al T X E R TR
975 G oTik S HOCH M, R 6 2t T 9 M4 )R
JUER W E ST, AT ULHT 2 S E RS O R T
M FE 61.73% F127.22% . MK 4 AT LRI,
As-Hg-Cr-Cd-Cu-Zn-Pb 7655 1 F 4> A 5 &0
TEZT AR IR s s AT fap e gy 21
FIBFFE & B, Cu.Zn As il Cd F 0K FERIET
KA ERE TR A Tl TG K R i e R A%
Wi, Wos 2 Tk i5 KT DURR Y T 4 08 1 52 i
Mn-Ni 7655 2 F a5 b A8 Y IE 28407, Ni Fl Mn
T2 5 HERE2E R PR 20 %, H Ni-Mn (157
HRFIAR, A0 T MR AL 2 B o X U 42
(B AR
2.4 BEEETHEEEEM
2.4.1 MR ZEIEEGE

H ¢ 7 "4, Hg .Pb Cu Ni Cr il Zn %5 6 ff
TCRTES WY 1, (¥ 0 U, 15 R E R 0,
W TFERAKE . Cd /) 1, fHAE 0.25 ~2.50 Z[H],
VITG QLSRR 2, 40 T B TS Ko Hi g
B A o B2 A e B T R 9 B T LG A5 R 109% (40%
F50% . {H As F1 Mn 7EWTTH 1 40 THe005 5y, 3L
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BT AL T3 3 Ko Ko A %, B i 1
(75 QAR X 8, A7 Cd \ As Al Mn 3 SJ0EIK 2|
R R I s e A, HL AR BT i A Cd 3k 3
JESR I QR

F6 FRADVKEREEEESENERS AN
Tab.6 Principal component analysis of heavy
metals in surface sediment from Dongfeng

Xisha Reservoir in Shanghai, China

A AT 2
Item PCAL PCA2
g
Charaj:ejiﬁst{i value 3.36 2.4
Varianiﬁélrﬁfﬁon /% 61.73 2722
2 RITDTRE
Cumulativzi\?‘frfn(ijuﬁiution /% 61.73 88.95
Cu 0.99 -0.02
Zn 0.96 -0.13
Cd 0.93 -0.13
Cr 0.93 -0.08
Pb 0.91 -0.18
As 0.89 -0.24
Hg 0.78 -0.30
Mn 0.75 0.65
Ni 0.63 0.74




5 ez, &5 . IR X VK R ZUUR Y T 4 e & e S 2S5 XU A 715
1.0 TS 2.4.2 WEASINE RS BOL
1
5 0.8 " 22 8 AL, Cal IOV XU S5 0 1A 1 i 51
2‘@ 0.6 T A A RS K, Lk B AR 5 A 3 fE T KF
w204 FOUFIET He 115 i 40% , Fofll 8 FOTZ AE 10 M7
<< .
£ 0y ) EAE/NT 40 I TE X 200 9 FhEE 4 )8
0 () E S5 R Cd > As > Hg > Cu > Pb >
0 0.2 0.4 0.6 0.8 1.0 Mn > Cr>Zn > Ni
ERA o \ - X
PCAL (61. 73%) M R, F8500T LIE oK ER Z TR g
B4 HZRAPKEREREYMESENERDSHT Ei?&ﬂﬁﬁﬂﬂ%&?*%i?&ﬁ%ﬁq?Eqﬂﬂiﬁ

Fig.4 Principal component loads of heavy metals
insurface sediment from Dongfeng Xisha

Reservoir in Shanghai, China
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Tab.7 Heavy metals geo-accumulation index 1

and pollution levels in surface sediment from

Dongfeng Xisha Reservoir in Shanghai, China

e R Lo/ T594 1.,/ Pollution level
Section number Hg As Cd Pb Cu Ni Cr Zn Mn
I -1.53/0 0.84/1 2.50/3 -0.46/0 -0.02/0 -1.27/0 -0.47/0 -0.13/0 0.06/1
I -6.16/0 -0.12/0 2.22/3 -0.66/0 -0.38/0 -5.10/0 -0.78/0 -0.41/0 -1.72/0
I -3.32/0 -1.14/0 1.47/2 -1.22/0  -0.96/0 -8.65/0 -0.89/0 -0.89/0 -3.60/0
v -4.74/0  -0.93/0 1.35/2 -1.24/0 -0.71/0 -1.71/0 -0.87/0 -0.70/0 -0.70/0
\Y -2.56/0 -0.78/0 1.74/2 -1.24/0 -0.69/0 -1.85/0 -0.96/0 -0.78/0 -0.80/0
VI -6.03/0 -0.59/0 2.03/3 -0.83/0 -0.57/0 -2.00/0 -0.89/0 -0.55/0 -0.16/0
Vil -3.03/0 -0.10/0 1.56/2 -1.30/0 -0.81/0 -3.80/0 -0.93/0 -0.67/0 -2.23/0
Vit - -0.01/0 1.39/2 -1.31/0 -0.96/0 -2.11/0 -0.95/0 -0.83/0 -0.56/0
IX - -0.82/0 0.25/1 -1.87/0 -1.41/0 -1.67/0 -1.43/0 -1.40/0 -0.66/0
X -2.63/0 -0.27/0 2.34/3 -0.82/0 -0.27/0 -1.82/0 -0.59/0 -0.49/0 -0.36/0
9{E Average value -3.75/0 -0.39/0 1.69/2 -1.10/0 -0.68/0 -3.00/0 -0.88/0 -0.69/0 -1.07/0
15 Y Pollution degree THH R i Hh B T HH R R R HH

" = "R T R

« _n :
Notes : means no corresponding value

X T T YRR L T B RO
RS SR, AT LU B, Cd 75 e e oy ™ 5, {7
Zn .Pb F1 Hg HEF EAFAEZE S, XAl el T
SRR LOE T i . He MREME R AL
H11% 40, 1M Pb Al Zn BUFEIEREAON 5 A 1, 12

X

R SR ROE PPl O B AR 75 S AR LI He, &
TEPE R BT E IR B 1B 1 A A R HEAE T
Zn AR 25 RS HEOZ NI R, FR AP A A 25 AU i
S0 B A 1) T B 4 o RN R AL

http: //www. shhydxxb. com



716

ST VN

n2
5

L
¥

i 29 %

=8

FRADKERENRNESBEEESRERY

Tab. 8 E'f and R, of heavy metals in surface sediment from Dongfeng Xisha Reservoir in Shanghai, China

L 4 B e KR IR A (B

LERTETE AR S NI B(R,)

i 7 2 2 . Y
Hﬁﬁﬁﬁ Single heavy metal potential risk index (E}) Integrated potential mlﬁﬂ‘(&
Section number . L Risk level
Hg As Cd Pb Cu Ni Cr Zn Mn ecological risk index (R;)
I 20.84 26.92255.18 5.45 7.39 1.24 2.17 1.37 1.57 322.13 [}
I 8.40 13.80209.79 4.75 5.77 0.09 1.74 1.13 0.45 245.92 &g
I 6.00 6.80 124.43 3.22 3.86 0.01 1.62 0.81 0.12 146. 87 g
v 2.24 7.90 114.42 3.17 4.60 0.92 1.65 0.92 0.92 136.74 rh4E
v 10.16 8.73 150.76 3.18 4.64 0.83 1.54 0.87 0.86 181.57 &5
A\ 0.92 9.99 184.06 4.21 5.05 0.75 1.62 1.02 1.34 208.96 g
Wi 7.36 14.01132.44 3.05 4.28 0.22 1.58 0.94 0.32 164.20 g
VIl - 14.95118.22 3.02 3.86 0.69 1.56 0.84 1.0l 144.15 L
X - 8.50 53.35 2.05 2.82 0.94 1.11 0.57 0.95 70.29 r &5
X 9.68 12.45227.42 4.24 6.21 0.85 2.00 1.07 1.17 265.09 &g
T 8.2 12.41157.01 3.63 4.85 0.65 1.66 0.95 0.87 188.59 &g
Average value
XU 459 p p iy oy p oy p oy
PEESTC o ma B R BB BB BEC BB R - -
T =7 IR TOX AR
Notes: “ —” means no corresponding value
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Content characteristics and ecological risk assessment of heavy metals in
surface sediment of Dongfeng Xisha Reservoir, Shanghai, China

BI Baoshuai' , YU Hongchang' , ZHANG Ya'>, TANG Wengiao'”

(1. Shanghai Universities Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai 201306, China; 2. National
Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China; 3.
Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University,
Shanghai 201306, China)

Abstract; Dongfeng Xisha Reservoir, located in the west side of Chongming Island, is the second largest
source of drinking water in Shanghai. In order to understand the pollution of heavy metals in surface
sediments, the particle size of surface sediment samples collected from 10 sections of the reservoir in 2019 was
analyzed, the contents and potential ecological risk of nine heave metal elements were analyzed and
evaluated. The results showed that the average content of sand, silt and clay were 46.29% ,42. 63% and
11.08% , and on the whole, the surface sediment of the reservoir is fine sand sediment. The average contents
of Hg, Cd, As, Ni, Pb, Cu, Cr, Zn, Mn were 0.02,0.68,11.30,13.07,18.51,27.73,62.18,82.29,
488.66 mg/kg. Only the average contents of Cd and As were 5. 23 and 1. 24 times the Shanghai soil
background value, and the others were below this background value. Pearson correlation coefficient showed
that the sources of heavy metals in surface sediments were similar and the particle sizes played an important
role in the distribution of Hg, As, Cu, Zn, Cr and Pb; industrial wastewater, agricultural wastewater and
domestic sewage were the probable sources by the method of principal component analysis ( PCA). The result
of Geo-accumulation index showed that Cd was the main pollution element, which was generally at a moderate
pollution level, while the other 8 elements were at a clean pollution level. Potential ecological risk assessment
showed Cd was the main ecological risk contribution factor, which is at a strong ecological hazard level, and
the other 8 elements were at a slight ecological hazard level. The reservoir is generally at a moderate
ecological risk level.

Key words: Dongfeng Xisha Reservoir; surface sediment; heavy metals; pollution evaluation; ecological risk
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