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(1. School of Geosciences and Resources, China University of Geosciences ( Beijing), Beijing 100083, China; 2. Institute of
Geophysical & Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China; 3. Research Center of
Geochemical Survey and Assessment on Land Quality, China Geological Survey, Langfang 065000, China; 4. Key Laboratory of
Geochemical Cycling of Carbon and Mercury in the Earth’s Critical Zone, China Geological Survey, Langfang 065000, China; 5. Key
Laboratory of Geochemical Cycling of Carbon and Mercury in the Earth’s Critical Zone, Chinese Academy of Geological Sciences,
Langfang 065000, China)

Abstract: Investigating the pollution conditions of trace elements in the Poyang Lake basin, identifying the pollution sources,
evaluating the ecological risks play an important part in formulating the effective strategies for protecting the basin ecosystem. To
understand the concentration characteristics, pollution levels, and ecological risks of twelve trace elements ( Cd, Hg, Pb, As, Cu,
Zn, Cr, Ni, Mn, Sb, W, and Sn) in the floodplain sediments of the five main tributaries in Poyang Lake basin in the past twenty
years, we used the enrichment factor (EF) and modified pollution index (MPI) to quantify the pollution levels of the trace elements,
and analyzed and discussed the pollution sources in the areas with significant pollution level changes. The results indicated that the
concentrations of cadmium, zinc, manganese, tungsten and lead in the floodplain sediments of the Poyang Lake basin during the past
twenty years have increased by 134%, 26%, 41%, 25%, and 8%, respectively, and mercury, arsenic, chromium, nickel, antimony,
and tin have decreased by 35%, 15%, 22%, 10%, 14%, and 13%, respectively, while copper has not changed significantly. The
concentrations of cadmium in the Raohe River, Ganjiang River, and Xinjiang River basins have increased by 331%, 151%, and 107%
, while mercury decreased in the Fuhe River, Ganjiang River, and Xiushui River basins by 87%, 41%, and 40%, respectively. The
classification results based on the EF indicated that the changes in the pollution levels of trace elements in the Poyang Lake basin were
characterized by the aggravation of cadmium pollution and the degradation of mercury pollution, the pollution level of cadmium in the
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Ganjiang River basin was upgraded to moderate and significant, the pollution level of cadmium in the Le’an River was upgraded to very
high, and the pollution level of mercury in the Fuhe River basin was reduced to unpolluted or minimal. The MPI classification results
established that the increase in the cadmium pollution had intensified the comprehensive pollution in the Poyang Lake basin, causing
the proportion of severely and heavily polluted sites to be raised from 17% to 33% . The MRI classification results also demonstrated
that the proportion of very high ecological risk sites have increased from 11% to 22% . The element with the highest MRI contribution
rate changed from mercury to cadmium, which was caused by the reduction of the ecological risk level from very high to moderate. The
results demonstrated that the significant pollution changes in the trace elements in the floodplain sediments of the Poyang Lake basin
were primarily caused by human activities, such as mineral exploitation, smelting, and industrial and agricultural production. Our
findings can provide scientific evidence for the prevention and control of river pollution and the optimal management of a watershed
ecosystem.

Key words : Poyang Lake basin; floodplain sediments; trace element; pollution level; ecological risk; Ganjiang River; Le’an River
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FRATR(S ) T Rk 1. 42 mg-kge' ik

mqnﬁzrziﬁggmem,cﬁu%%ﬁ/mg kg

Table 2 ¥ Summa{y of the 'statistics and reference values of kaee.elemenl. oncenlrations in floodplain sediments of the Poyang Lake basin/mg-kg~

1

!

T H cd Hg “Pb~  As Cu Zn Cr Ni Mn Sh W Sn

T B (1994 4F) 0.14 0.113 36.3 11.2 19.0 655 46.4 20.0 320.8 0.69 3.8 8.3

(1=9) P (2015 4E) 0.35 0.066 40.2 9.8 17.6 84.9 37.0 15.5 553.9 0.65 6.0 10.0

E7 RG] HPAAE (1994 4F) 0.13 0.441 46.2 6.9 229 652 57.6 23.9 409.8 0.44 2.0 10.2

(n=3) P (2015 4E) 0.18 0.056 40.0 4.9 259 925 48.4 20.7 766.9 0.45 3.8 6.3

V=N S (1994 4F) 0.24 0.082 45.9 84 331 91.6 57.6 28.1 471.3 0.84 2.6 6.4

(n=1) (2015 4F) 0.50 0.087 31.3 6.2 2.1 78.8 36.3 16.7 497.3 0.81 2.6 5.9

30 AL (1994 4F) 0.12 0.069 32.4 11.0 29.8 80.7 60.6 20.3 537.4 1.12 2.5 5.5

(n=3) P (2015 4E) 0.51 0.135 41.0 20.8 79.1 153.9 61.3 31.6 893.6 1.71 3.4 5.8

Bk SEIIME (1994 4F) 0.15 0.062 26.2 12.9 24.1 832 59.9 235 570.7 0.96 5.0 5.3

(n=2) FH{E (2015 4F) 0.08 0.037 249 6.4 19.7 659 551 22.3 403.0 0.81 5.4 5.0

XM 0.15 0.209 36.9 13.2 23.6 73.8 52.8 20.7 459.4 2.60 4.5 8.5

R LR DALER 0.13 0.106 36.2 10.4 22.9 70.5 56.5 20.5 440.6 0.85 3.0 7.4

(n- 1‘;3'“)’ FrifE 22 0.07 0.287 9.2 9.7 .6 18.8 11.8 4.8 208.1 7.69 4.9 4.2
(1994 4F) A5 5 R AU 0.43 1.37 0.25 0.73 0.24 0.25 0.22 0.23 0.45 2.95 1.07 0.49

e/ ME 0.07 0.041 19.1 5.4 147 37.8 32.0 11.8 134.2 0.25 1.6 4.3

[N 0.27 1.282 52.3 454 331 116.3 72.7 28.1 838.6 33.41 23.0 18.5

SEHE 0.44 0.080 39.1 10.7 37.8 96.7 46.5 20.6 686.7 0.81 7.3 8.2

LREDA(:) 0.31 0.069 39.0 8.8 229 89.1 43.9 18.4 622.3 0.74 3.7 6.5

LG brifEZE 0.39 0.050 11.9 7.2 547 41.8 17.9 7.8 226.6 0.46 10.6 4.6
<(2’61:512) LEES 0.89 0.63 0.30 0.68 1.45 0.43 0.39 0.38 0.33 0.57 1.46 0.56

e/ ME 0.06 0.031 242 3.1 13.2 49.2 229 10.2 312.8 0.34 2.6 4.3

e KA 1.42 0.210 75.3 26.3 248.7 215.9 844 36.0 1107.9 1.85 49.2 24.8

ELPTE £ At LR DALER 0.075 0.070 29.4 12.4 18.5 66.1 42.3 15.9 224 0.94 4.6 4.7

EE S
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Fig. 2 Boxplots for the concentrations of twelve trace elements in floodplain sediments of the Poyang Lake basin for two periods
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Fig. 3 Boxplots for enrichment factors of twelve trace elements in floodplain sediments of the Poyang Lake basin for two periods
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Fig. 4 Classification based on EF for cadmium in floodplain sediments of the Poyang Lake basin
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TR A g g

o7& cd Pb As Cu Zn Cr Ni Mn Sh W
/em
BERARZET B0 RO 0~10 1 2015 0.48 29.9 10.4 25.4 147 544 22.8 723 1.1 —
B AR 0 IR TURY 0 ~ 10 1 2015 10.6 459 33.3 166 371 67.7 47.3 1120 1.4 —
BRI T W WRTERY 0 ~10 1 2015 5.3 342 13.3 56.9 167 57.8 25 646 1.1 —
Tl S22 g1 o8] WO 2~5 47 2017 0.44 55.90 43.52 545.4 132.0 56.15 — 587 — —
T S 22 1. L) IKEEARKI 0~50 3 2015 4.23 — — 598 — — — 12413 — —
eI SR 22 1. (0] KRR 0~50 3 2015 2.33 — — 528 68.64 — 2,69 183.23 — —
E AN st/ TaRlN RS 0~20 4 2011 57.48 84.79 18.09 95.94 232.24 40.48 47.11 — — —
R MRIEY 0~10 1 2015 1.24 48.9 21.8 28.7 116 41 19.2 606 0.7 —
E SN 72 VR WHRUUEY 0~10 10 2017 — —  16.42 43.09 135.55 — — — —  17.23
BT LWk ) IKFE 10~50 10 2017  — — L71 53.12 38.92 — — — — 0.15
o aw; Al st raa WRUUEY 0~20 12 2017 9.09 48.72 15.95 43.1 156.8 38.94 38.94 — —  17.56
VTR g 2 IKFE 10~50 12 2017 19.4 33.47 3.24 153.0 101.2 10.5 10.5 — —  0.35
R AP WRUUEY 0~10 1 2015 2.52 66  26.5 37.9 18 656 31.1 1070 1.2 —
BT R g0 RS 0~10 1 2015 1.29 51.7 22.1 29.2 116 40.8 19.2 622 0.7 —
Eam st WRIEY 0~20 4 2011 2,19 34.77 2.10 27.42 137.11 17.20 28.42 — — —
AN st Al AWTRY 0~10 1 2015 6.15 241 164 733 699 106 427 1728 2.3 —
fE TR ) TR 0~20 8 2011 3.13 44.59 7.03 68.39 163.78 32.76 39.69  — — —
fF TR0 RS 0~10 1 2015 5.8 64 19.9 744 212 437 23.6 900 1 —
BT R0 TRUERY 0~20 4 2011 6.26 34.21 15.17 66.51 103.00 56.26 44.22 — — —
{51 g0 WY 0~10 1 2015 0.6 57 17.4 257 122 56.4 23.5 747 0.9 —
45 B 380 7 4R 50 WRUUEY 0~10 15 2015 2.7 625 16.8 95.4 208.4 60.2 28.4 963.7 1 —

1) VAR IR e & A Fymg kg ™ KRR E R MR B AL g - L
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