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Fig.1 Sampling sites in Wanning area, Hainan



FaEH oW

WRAR, 55 5 TR LA AR XK = 4 T YR TA 95

1.3.1 KREeFF4Ea8E (WQI)
IK 25618502 (water quality index, WQI) J&—
o3 2k Xk 22 A4S K B bR EA T A5 N T 25 A T
WK BIROC A B A 7, T B I 7K AR 1) 2 44 ot
i, HatA AT
1< I G
WQI=-» Pi=- — (1)
nZz—l n ; Cﬁ;‘({t
o CoNTESE | BISEE, ng/L;
Cj&i CNEAE | SE, pe/L;
PR LR TR AR 4L
n HICEFZE,
IKREE A5 YA BTN AR E DL R 1.
F1 KREASRIEHTNRAE T

Table 1 Assessment criterion of water pollution using WQI
[22-23]

(water quality index)

WQI<I 1<WQI<2 2<WQI<3 WQI>3
T BRE G S I E G Gy

1.3.2 Hakanson 54k %

Hakanson 3§ % 7% ( hakanson risk index method)
BT FIRE SR A0 a5
S5 VR A S5 1 55 2 i PPN o 4 S A A XU 1Y)
o

Horp, Bf & Jm B e A S8 FE R 8E) TR
JIEIT:

E, =T;x Ci (2)

ol
A TN SR | BRI N 2R 2);

Ci TSR i BYIEE, ng/L;

CL MRS § P AR (2 2). g/l &
SCOR I Ol K K AR HE (GB 3097—1997) )™ —2%
IK bR

%2 ELETESHINNRMRITEMIRERES

Table 2 The metal toxicity coefficient and evaluation
[23-25]

standard value

JUE Cu Zn Pb Cd As Cr Hg
R AT, 5 1 5 30 10 2 40

iquj[\ﬂ;‘fﬁg{gc%rﬁ/(ug/]d) 5 20 1 1 20 50 0.05

Fouli 2 SR ER SR A E IR EL(RD)
PEYEW N

RI:iEi (3)
=1

AR BOBE BT AR IE UL 2 3:
£ 3 OBEESEERBTSROTM A
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Table 5 Heavy metal contents in the mangrove area of Wanning Lagoon
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Fig.2 Heavy metal contents at mangrove stations in Wanning Lagoon
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Table 6  Correlation analysis of mass concentration of heavy metals and environmental factors in seawater

pH T SAL DO COD Hg Cu Pb Cd
pH 1
T 0.651** 1
SAL —0.529* —0.094 1
DO -0.299 —-0.154 0.256 1
COD 0.027 0.250 0.297 —0.246 1
Hg —0.043 —0.095 —0.473%* 0.128 —0.175 1
Cu 0.524* 0.338 —0.107 —-0.137 0.065 —0.242 1
Pb 0.223 0.410 —0.102 —0.088 —0.150 0.052 0.443* 1
Cd 0.159 —0.306 —0.475% —0.029 -0.312 0.152 —0.092 —0.044 1
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Assessment on heavy metal pollution in mangrove seawater of Wanning Lagoon

CHEN Liang"?, HUANG Zanhui"’, WANG Zhaofan'”, XING Zihao"”", LI Pingru'"?, FU Dinghui"’, WEI Xiu""

(1 Haikou Marine Geological Survey Center, China Geological Survey, Haikou 571127, China; 2 Haikou Key Laboratory of Marine Contaminants
Monitoring Innovation and Application, Haikou 571127, China)

Abstract: Heavy metal pollution is a major issue of marine environmental assessment. To clarify the distribution
and concentration of heavy metals (Hg, Cr, Cu, Zn, Pb, Cd and As) in seawater of mangrove areas in Wanning La-
goon, Hainan South China, 20 surface seawater samples were collected in mid-October 2022 for analysis. Com-
prehensive pollution evaluation method, Hakanson index, and risk quotient were used. The originations of heavy
metals were traced based on correlation analysis and bidirectional stratified cluster analysis. Results show that the
average contents of Hg, Cu, Pb, and Cd were 0.044, 14.975, 0.695, and 0.628 pg/L, respectively, and Cr, Zn and
As were below the detection limits in all stations. In terms of heavy metal pollution status, the Laoyehai area was
better than the Xiaohai area, the natural mangrove forest area was better than other areas, and the estuary area was
worse than other areas. The content of Cu exceeded the benchmark and so the degree of biological risk was relat-
ively high among all heavy metals. Heavy metals mainly come from land-based anthropogenic activities such as
fishery breeding and agricultural production, as well as atmospheric subsidence of port transportation and ship
emission, and some areas were affected by point-source anthropogenic activities. This study provided a reference
for the protection of mangrove ecosystem around Wanning Lagoon.

Key words: Wanning Lagoon; mangroves; surface seawater; heavy metals; risk assessment
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