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Spatiotemporal Variation Characteristics of Heavy Metals Pollution in the
Water, Soil and Sediments Environment of the Lean River-Poyang Lake

Wetland

JIAN Min-fei'*, LI Ling-yu', XU Peng-fei', CHEN Pu-qing’, XIONG Jian-qiu', ZHOU Xue-ling'

(1. Jiangxi Provincial Key Laboratory of Protection and Utilization of Subtropical Plant Resources, College of Life Science, Jiangxi
Normal University, Nanchang 330022, China; 2. Key Laboratory of Poyang Lake Wetland and Watershed Research, Ministry of
Education, Jiangxi Normal University, Nanchang 330022, China; 3. Centre of Physical and Chemical Inspection, Jiangxi Normal
University, Nanchang 330022, China)

Abstract: Overlying water, sediments, surface soils in the typical wetland areas of Lean River and Poyang Lake which were rich in
non-ferrous metal mineral resources on both sides of the river, were chosen for monitoring heavy metals including copper, lead and
cadmium of base flow in average season, flood season, and dry season in 2012. Statistical analysis methods were coupled to
characterize the spatiotemporal variation of heavy metals pollution and identify the main sources. The results indicated that the
concentrations of copper were the highest in all samples of each sampling sites in the Lean River-Poyang Lake wetland. And the content
values of copper, lead and cadmium in different samples of different sampling sites also showed that the content values of copper were
higher than those of lead, and the content values of lead were also higher than those of cadmium. The results also showed that the heavy
metals pollution of copper, lead and cadmium in flood season was the heaviest whereas the heavy metals pollution in dry season was
comparatively light. The results of the contents of the three kinds of heavy metals elements in different sampling sites of the watersheds
of lean River showed that the contents of copper in the samples from the upstream sampling sites of Lean River were higher than those
of other samples from other sites. And the contents of lead in the samples from the downstream sampling sites of Lean River were higher
than those of other samples from other sampling sites. The contents of cadmium in the samples from the midstream sampling sites of
Lean River were higher than those of other samples from other sites. The first principal component representing copper pollution
explained 36.99% of the total variance of water quality. The second principal component concerning representing lead pollution
explained 30. 12% of the total variance. The correlation analysis results showed that there were significant positive correlations among
the contents of copper in sediments and the contents of copper in overlying water. And there was also significant positive correlation

between the contents of copper in sediments and the contents of copper in the surface soils. And the correlation analysis showed that
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there were significant positive correlations among the contents of cadmium in sediments and the contents of cadmium in surface soils.

The above results reflected that the copper pollution or cadmium sources of water, soil and sediments were consistent, which were

mainly from heavy metal acidic waste of mining emissions. The correlations between other components were not very obvious, which
y y g P Ty s

reflected the sources of pollutants were different.

Key words: Lean River; heavy metals pollution; spatiotemporal characteristics; principal component analysis; pollutant source
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Fig. 1 Location of the sampling sites in the study area
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Table 1 ~ Results of soil standard material samples determined
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Fig. 2 Spatiotemporal distribution of heavy metal concentrations in the Wetland of Lean River
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Fig. 3 Distribution characteristics of heavy metals concentrations in the Wetland of Lean River

2. JRIRE SR Co SREAEL T B L
T3 BT+ , 76 T3 Kbk 5 S{E 671. 31 mg-kg™';
B SR LT i 3 ey v, R T 1), Cu 7 R G B AR,
FE i TS . T6 B FEE 7E 200 ~300 mg-kg ™' Z A, F
BERT 37 T 1) 328 T AR, 2 R U T7 . T8 e AT T Ak
T9 SAFFXS 4 E M8 50 mg-kg ™' 4. KRR E
&\ Pb HETEW L TL, B T2, T3, T4 Firhif
T5. T6 M &2 F AN K, M2 T iiF 7, T8 AW 1
T9 St m THRASH A, RRESE Cd &
M LR TS B B G A3, B TS Bk E i
KAH 3. 86 mg-kg ™", T i 28 7 A AIK 21 T Vi B A i Bt
R ENFRE.

I 3 R A Y 4% X SR - i T 4 R A
FRIERIL N E 48 Cu & & 1) = (H X 78 SR % -
i, AR Cd W& XA SR LW . AR Cu
SRSk T 2 F3F T4 BT AR T4 BhA SR
M 722,13 mg-kg ™', ZJE I N U 1) 4 R
fiK. EAJR Pb & & O B 0 AR fb b g AT RE A

T4 | T9 b PUE (. b iR nlde R - H 4R
Pb EEAEAE S T AR B B KF IR IERY T2, T3, 1)
feEm THEAE Pb & &AL, Mk T1 A R
M sh, SRR L E 4R Ph &k, R AR Sk
BOKR# i &, E4a)E Pb A UIELER R, N
ILRICNTERES TI R EEEE Pb 2R KT
T2, T3, IR E 4SS Pb & i 58 B LR & 4%
N ELEJE C Fa A LT3 IR EE B, 2
Wil TS AR R KAE 5. 17 mg-kg ™', ZJ5md T
U ) SR T ARG, 6 T U B AW 10 38 B A 0 R {E
2 mg-kg A

Kl 3 e T Ak A BOK AR b 4 8 1) 0 AR
FRIE B V3 1) B 45 A K AR B T 4
Cu Frgor I AEy — . Hohd By T1
MEAEE Cu FEEAK, N T1 ~ T3 S KK Cu
TR ETE AE T3 WA EER K, A 0. 15 mg-L7".
ZIE KW MK AR 4 8 Cu BB FEAR, 2 1
T4 J5 , PRI E 4SS Cu FR2EF AR S8



1764 woom B % 35 %
SR B UER S RE S T KR EE 48 Ph B &) ®3 ERDAEIER
Ah AT 1) HAR A BOK AR 1 48 Pb & Table 3 Principal component 1;‘:;“;‘“”“
BOMRRE , O 2 EE ; 5

LR T K IR B e AR R 2 IR Y 32 FHEK Cu 0.81 0.23

SRR ISR Cu fl Cd RRIBLRIgZE LR o o
R, ORI R A AZ SRS e () 5 e T 4 el Ph 0.6 0.37
Pb & VT TR T [a] A2 A6 00 AT 8 2 R A TR i M JEVE Cd ~0.08 0.93
AWEHK TR E KPR R Ph e o o
P —IT B, e = i A7 A JE B i K i %+ cd ~0.04 0.87
BREEACHS , [ B 52 NS0 3y 04 52 e R 7K A 3L ﬁi?ﬁthw 32- zg 3(2)- ‘1‘;

RO, Y R Cu R L B (X %Vrﬁﬁ;\ttﬂ;} 36.99 67,11

BRZ KIS T BR P R A AT E. [R)HE, A
MT3 KR ES)R Cu R T HASEN S
AL R R R TR A T3 AT AR 2 R
ST R 1 1 /K 1 i 48 30 DXk, A 3 9y
(AR TR T 4 R PR K L X AR 2 T AR I K A s
TG MR s KRR E 48 Ph & BRI
FEX R 1 T DAL D) v Rl 2 A 3 R AL A 2 HH 1 Ph
15 YL
2.4 SR RN B T A JE AR S

R B T S SRR IR 2 S
RWET 67.11% B8 55 B, STHRE 5300 36. 99%
F130. 12% FHAEAE 53500 2. 96 F1 2. 41, %X 2 4>
F RS HEAT AT T B e 4O B G A R R
W2 3.

FHER 3 AT, B — 32 B0 XoF 5 4 A8 e 1) i R T
BT BT 2519 36.99% |, B fnf (B 55 1=y 1 LA 48 bR 43
BIAKYE Cu, K Cu, &+ Cu, 53514 0.97,
0.81, 0. 79 (ASWFFE AL XFE > 0.7 5 1 faf (8
S0 UK EFEE Y Cu SRR AR
K RIS AR A ) S K. 5 A Y BT
kR 30, 12% , Ho A7 faf (i B e B9 LA S U IR TR
Cd, #+ Cd, B#EKPb,25%1°40.93,0.87,0.73,
VLR K 2 A h B4R Cd UK T Cu
FEIGYL).
[, 15 SR 2 i oK . £+ | IR IE IR
B &R S Jm Z B AR SR T ST, g5 R gk
4 7R, RS T 4 A i ) ELAT 0 0 A .

R4 RRABHAKTIHBERESEEEHEKIERE"

Table 4  Correlation of heavy metals contents in the water-soil environment of the wetland of Lean River
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