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Abstract: Mangrove forests, as special vegetation types on the coast, are sources and pools of heavy metal
pollutants. In this paper, through the systematic collection and analysis of mangrove wetland root soils in
Dongzhai Harbor, Hainan, the distribution and ecological risk of heavy metals in root soils were studied.
Correlation analysis, cluster analysis and potential ecological risk index (R/) Nemerow pollution index (PN)
analysis methods were used to explore the pollution sources and ecological risks of heavy metals in wetland
root soils, respectively. The results show that As, Ba, Pb and Sr are mainly of natural origin, Cd, Co, Cr, Cu,
Hg, Ni, Ti and Zn are mainly of industrial and agricultural origin, especially aquaculture. Ecological risk

analyses indicate that Cd, Hg and Ni were the main pollutant elements and there is a significant ecological risk
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of heavy metals in the western and southeastern corners of the wetland.
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Tab.1 Basic information of sampling sites in Dongzhai Harbor Wetland, Hainan
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Tab.2 Risk evaluation expression and physical significance
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Tab.3 Descriptive statistics for particle size, pH and nutrients data

X355 i Wi/ (%) Bk (%) Fiki/ (%) pH Cog/mgkg ' TN/mgkg' — TP/mgke'
R/ ME 14.50 7.20 2.60 4.89 2000 205.0 146.0
HRAE 90.20 74.50 13.50 8.19 28200 1935.0 1024.0
AR FH(E 37.63 52.29 10.08 7.05 9900 753.9 496.5
P22 18.68 17.01 3.41 0.99 8400 539.7 261.2
5 U (%) 49.63 32.54 33.8 14.1 84.59 71.6 52.6
e/ ME 10.20 40.10 4.40 4.05 4300 342.0 264.0
wRKME 51.20 70.90 20.30 7.70 40500 2619.0 2079.0
[l FHE 29.92 57.87 12.21 6.18 20600 1275.5 844.8
brifE2E 13.61 10.64 4.89 0.91 9400 575.4 447.0
5 R B0 (%) 45.48 18.39 40.05 14.75 45.69 45.1 52.9

ik FHE 33.78 55.08 11.15 6.62 15300 1014.70 670.65
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Tab.4 Statistical results of heavy metal content in root soil from the east and west of the wetland
FEARICE At /mg kg !
X3, GE . .
As Ba Cd Co Cr Cu Hg Mn Ni Pb Sr Ti Zn
e/ ME 250 133.00 0.01 340 21.00 490 0.01 12300 590 10.20 43.00 1716.00 22.00
HRAE 7.90 337.00 0.18 15.10 84.00 29.50 0.07 419.00 3520 32.80 97.00 7221.00  90.00
R P 519 25394 007 827 51.83 1419 0.03 23885 18.54 20.67 75.67 444546 53.21
FrifiE2e 206 6786 0.04 415 2071 734 0.02 9553 10.14 7.71 1697 172840 23.01
BREFR/(%) 3977 2672 66.88 5020 3996 51.70 63.70 40.00 5469 3731 2243 38.88 43.23
foME 340 19.00 0.04 430 4400 9.10 0.02 66.00 1020 11.00 19.00 2201.00  32.00
S IN:] 11.40 33500 0.23 48.20 288.00 84.20 0.09 1580.00 141.1 30.70 100.00 26719.00 195.00
[ FEE 6.43 265.15 0.11 16.65 9695 26.02 0.05 389.64 38.58 23.62 80.61 795125 82.15
Frifi2s 210 7738 0.05 9.87 5373 16.02 0.02 29448 26.03 514 1992 507848 37.10
BRERR(%) 3262 29.18 4263 5927 5542 61.57 36.64 7558 6746 21.77 24.71 63.87 45.16
EEIUN FEE 6.01 261.32 0.10 13.78 81.51 21.97 0.04 338.05 31.72 22.61 7892 675190 7225
GBS 890 213.00 0.056 7.00 50.50 17.00 0.08 279.00 1440 36.00 26.00 2900.00 47.30
T 15 BRI 19904 ([ +-HE 45 )i 7 5 i ™
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Fig. 1 Distribution characteristics of main heavy metals in root soils
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Fig.2 Correlation matrix between trace elements and major elements in root soils of east and west wetlands
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Fig. 3 Distribution characteristics of root soils carbon, nitrogen and phosphorus ratio in east and west wetlands
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Fig. 4 Clustering heat maps of trace elements and major elements in root soils of Dongzhai Harbor wetlands
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Tab.5 Individual potential ecological risk index values for heavy metal elements in eastern and western wetland root soils
AR [l

JeE E,<40  [gfi]  40<E.<80 [Lfi] B8O<E,<I60 il E,<40 [l 40<E,<80 il 80<E,<I160  Lffl
As 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Ba 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Cd 9 69.23% 3 23.08% 1 7.69% 6 24.00% 13 52.00% 6 24.00%
Co 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Cr 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Cu 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Hg 13 100.00% 0 0.00% 0 0.00% 24 96.00% 1 4.00% 0 0.00%
Ni 13 100.00% 0 0.00% 0 0.00% 24 96.00% 1 4.00% 0 0.00%
Pb 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Sr 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Ti 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
Zn 13 100.00% 0 0.00% 0 0.00% 25 100.00% 0 0.00% 0 0.00%
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