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Abstract ; ,Based on the flow direction of the Fuhe River into Baiyangdian Lake, the impacted area of the Fuhe River was divided into 6 subareas, and sediments from 48 sites

were collected in November 2020. The characteristics and risks of sediment nutrients and heavy metal pollution in these six subareas were investigated. The results showed that
the average @(TN), @(TP), and @(TOC) were 1841 mg-kg™", 769 mg-kg™", and 1.77% , respectively. The major heavy metals were Cd, Cu, Zn, Hg, and Ph,
which were 3.73, 1.50, 1.42, 1.31, and 1. 31 times the soil background values for Hebei Province, respectively. The TP and heavy metal (Cd, Cu, Zn, Hg, and Pb)
content showed a decreasing trend from the Fuhe River estuary to the downstream Zaolinzhuang, whereas the TN and TOC content showed no marked trends. TN, TP, TOC,
and heavy metals (Cd, Cu, Zn, Hg, and Pb) were enriched in surface sediments (0-10 ¢m). The TP content in the surface sediments (0-10 ecm) of the Fuhe River estuary,
Fuhe River estuary-Nanliuzhuang, and Nanliuzhuang subareas were heavily polluted; the Wangjiazhai and Guangdian subareas were moderately polluted; and the Zaolinzhuang
subarea was slightly polluted. Cd and Hg were the major contributors to heavy metal pollution, which were at considerable risk and moderate risk levels, respectively. The
heavy metals in surface sediments (0-10 cm) of the Fuhe River estuary, Fuhe River estuary-Nanliuzhuang, and Nanliuzhuang subareas were at a considerable risk level, and
the sediments below 30 cm presented a low risk level. The leaching concentrations of heavy metals in sediments from the subarea of severe ecological risk level were far less
than the identification standard values of leaching toxicity, suggesting that the sediments can be treated as general waste after dredging.

Key words; Baiyangdian Lake; Fuhe River influenced area; nutrients; heavy metals; pollution pattern
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Fig. 1 Distribution of sediment sampling sites in the Fuhe River influenced area of Baiyangdian Lake
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SH o (TN) o (TP) w (TOC)
/mg-kg_I /mg-kg'l /%
/ME 168 383 0.10
R 6 920 1910 9.03
EHIME 1841 769 1.77
brifEZE 1175 246 1.41
A5 2B % 64 32 80

BRI ATE e X A0, Hogm B XA S AR
TN, TP F1 TOC & & R A5 21 Bl 8 B 184 i i R 1)



14 W35 . R DE IR I DX TRR A 37 000 T 5 YR AE B KU A 233

6000 T e T R NE 3 R, &SRBV o (TN)
_ 1020 ~6920 mg-kg ™', *FIH{E N2 775 mg-kg™', 10
400 | | . ; _ ~20 cm JLFHIH 0 (TN) A 405 ~3 800 mg-kg ™',
2 II | I I | KB H}1953 mg-kg™", 20 ~30 em YA -1
3 I I __ o(TN) A 1351 mg-kg™'. %% S £ Z TP+
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Fig. 3 Vertical distributions of TN, TP, and TOC content

in sediments in the Fuhe River influenced area of Baiyangdian Lake
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in sediments in the Fuhe River influenced area of Baiyangdian Lake
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Table 5% Statistical results of heavy metal content in sediments in the Fuhe River influenced area of Baiyangdian Lake

Iﬁ{ﬁ ® /mg-kg!
Cd Hg Cu Zn Cr Ni As
fre/IME 0. 04 0. 006 12. 1 15.5 39.2 40.0 19.3 3.7
I KIH 3.00 0. 240 84.0 74.8 482.0 116.0 54.9 24.2
-S4 0.35 0.051 32.8 28.2 111.2 72.7 37.1 9.9
FrifE2E 0.42 0.042 10.3 8.9 64.5 12.2 6.7 3.4
A5 R % 119 82 31 58 17 18 34

DU #E 4 )8 (Cd, Hg, Cu, Pb, Zn F1 Ni)
Frim FEBEBUERZ O BEDTRY R BE 1S i ni f
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Fr25 4, It UL 0 ~ 30 em VUMY 4 RS2 AR 2S
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Fig. 5 Spatial distribution of heavy metal content in sediments in the Fuhe River influenced area of Baiyangdian Lake
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Table 6  Ecological risk index of heavy metals in sediments in the Fuhe River influenced area of Baiyangdian Lake
El‘
BRI/ em cd He Cu Ph Zn Cr Ni As R
0 ~60 111.93 52.46 7.52 6.55 1.42 2.13 2.41 7.25 192
0~10 184. 18 60. 82 7.99 7.08 1.63 2.11 2.50 7.35 274
10 ~20 115.03 57. 14 7.54 6.44 1.42 2.15 2.45 7.50 200
20 ~30 81.83 41.21 7.21 6.16 1.28 2.14 2.38 7.44 149
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o Table 7 Heavy metal content and leaching concentrations in surface sediments in the area with severe ecological risk
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Fig. 7 Spatial distribution of ecological risk index of heavy metals in

surface sediments in the Fuhe River influenced area of Baiyangdian Lake
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