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(1. Internanonal Base for S&T Collaboration oft Water Envnomné’ntal Monitoring and Simulation in TGR Region ( WEMST) , Chongqing
400716, Chlna, 2. College of Resource and Environment, Southwest University, Chongqing 400716, China; 3. Beibei District
Environmental Protection Bureau, Chongqing 400711, China; 4. Great Lakes Institute for Environmental Research, University of
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Abstract : This study uses the Gaoyang Lake section of the Pengxi River, the largest tributary on the northern bank of the Three Gorges
Reservoir (TGR) , as an example for exploring the distributions and dynamics of Ca, Zn, Fe, Cr, Pb, Cu, and Hg ions in the
tributaries of TGR where the water level fluctuates due to dam regulation. Samples were taken 21 times, once every 17. 3 days, at four
sampling sites in Gaoyang Lake, which is in a perennial backwater zone of the Pengxi River, during one year from June 5, 2013 to May
29, 2014. At each sampling site, water samples were taken from the surface layer (0-0.5 m), middle layer, and bottom layer (0.5
m above the bed mud). During winter when the water was not stratified, the middle layer samples were taken at 1/2 depth, and when
water was stratified in other seasons, the middle layer samples were taken from the thermal layer. Inductively coupled plasma atomic
emission spectrometry (ICP-AES) and cold-vapor atomic absorption methods were adopted to determine the concentrations of the
metals. Excel and SPSS were used for data analysis and Matlab for building 3-D prisms displaying concentration distributions of Hg ions
in the high water level period (175 m, November-April in the ensuing year) , sluicing period (May-middle June) , low water level in
the flooding season (145 m, June-August), and the storage period ( September-November). The results provided the following
observations (D Concentrations of Cr, Pb, Cu, Zn, and Hg ions were lower than those in Class Il of the water environment quality
standard ( GB 3838-2002). @ Cr, Pb, and Cu had high peak values during the storage and sluicing period, and the lowest values
during the high water level period. Cr, Pb, and Cu were derived from the main stream of Yangtze, while Fe and Zn were from the

Pengxi River locally. The concentration of Hg ions was affected by both the main stream and endogenous sources. As the water column
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stratified, metal ions did not mix among the stratified layers in Gaoyang Lake. (3 The conductivity was significantly lower during the

high water level period than during other water level periods. The main material that affects the conductivity of Gaoyang Lake could be

nonmetallic ions.

Key words : Three Gorges Reservoir; Pengxi River; backwater area; metal ions; spatial and temporal distribution

H T BB, S RINE R E F N 2
P , A KB IR K AL B 2 IR 145 m; 7E
BZEAR KA, TR A KB 175 m, B EE
IEK 258, =W RIMEKIG, BT 30 m KA T
[ N LAY =2 e i RS2 G
PRIV IR A AR I 25, 34 T 48R i 48 oo
RENNZHEBTRE NN, @ﬁ%% Eﬁ
B R 8 A 5 ik A KA A =k
TR PEA 56 4 6 /KT, A B A i ) T7J<E?m:%%7k
J&, PEX TR 40 2% 32 2 30K 38R 10 3% Ab 85
K58 0.35 ~ 1.5 f507, RIEKIE, A PFFRRIE
Tx—45e

TR EKXER T RS XWX, FEE 2
A SR B | b A0 A W A5 D5 T ) S H R
W S AN KRR i T U 25 R 2 B e
JE /NI | ST S TS e B R R K A 4

Jo S EORIE. B, ﬁ%%ﬁ%[@mim
%AEQE&K%¢$E%¥%%Eﬂ %ﬁ%
TR, u@ﬁﬂ AEE. A 00

$iMmm$6Hw£wm¢5Hﬁ ﬁ
ijE:Fl:jifllh-{-@@@{TE/Jl_J |3E1‘leﬁﬂﬁnj‘]ﬁ 5% %}

% ﬁm%ﬂf%A%Eﬁ%mﬁ Mmmw,

HIRA A, Fe Zn, Cr, Pb, Cuﬂ]Hgff E‘%
THIWRIE , oMK i rh 4 @ B e ) | 25 1) b
R B2 O3 AT A, U Sy T2 DX B AF 5 R 3 9
%

1 #RE5FE

1.1 WF5E Xk

BRI E S EX KA R w1
(a)], EMHGEK 182. 4 km, FIREFLS 172.5 km®,
AESEARR TR 34, 1 42 w7 ARSI g [ 1
(b) ], W =W IR, BRI IE 5 IE B
$ RS ~6 km® BYARABIKIX, 2302 H Ok HY

TR AR S A Y O e R X P S5 KV T I
%m@mwk@ﬁ,wmm¥ﬁgﬂ_gﬁﬁzm
Y 118 R 7K ) B2 R0 T2 TX ) 4 A 7K AN AR st 38 S [ T A
B, W NE KN (175 m, 11 ARSE 44 7).,
WA (5 ~6 Hda]) . TR AKAZ (145 m, 6 ~
8 H) . BAMI(9 ~11 AN, BRI KA Bl E X

PR AL BLRIFE R AR 3.

WX K 6 ~9 A, SFAKII N4 .5, 10
ML A, Mikim12 AfM1~3 A, &4E3 ATA)

TR, BEE BRI, AR E AN, 5 ~10
A i b S FERR R 80% LA M.
1.2 REESAEE

AT RAL R AT

BE 1 (N31°5.908', E108°39.9') . £ & 2
(N31°5.282', E108°40.416") | ¥£ 55 3 (N31°4.537',
E108°40. 168") | k5 4 (N31°4. 179", E108°41. 125")
4 ASRFER, WKM7 ) A _EF T ERE, AR
3&?%%@%%&%%%@%@@%@%&&%
BREE, AP 1 (b)) BT/, SRAR A TR AR ok X

P, IV Ik ok, ROA 252 10K LT
mok i ) ﬁ;f |
13 mﬁ*%ﬁiﬁ&ﬁﬁ N 7 F

ﬁzm3$sﬂsaﬁnm4isﬂz9H{Am
#mu\¥ﬁtrn3&*%—m;ﬂﬂuﬁﬁ
%%@&ﬁm¢AE@?m$ﬁ FHRA R 5 e
PRI SOH P BT S R T
KRB0 E T Db T, BASREEACRE 3 A
KEE R PEMIEE. Hd, £EKEER AR
KL 0.5 m K)ZE; KK ERS, HZKEER A
BRIZH R B KA R SR B KA R R
BE 5 IRZKEER ABEBIK 0.5 m 7 B AL, FE&CR
SIS Il I 0. 45 wm JEMELUE, A RS IR IE 4T
pH <2, a7 IS8 2 7l ; ] RBR-80220 #U/K 5T H
BlAr BT A 0 R A SRR I B 1) K KR
MR, BRI e I s R G, A 22
5] R UTA KIS 2 AR B R, [Xar R s
A ghid s — K EE.

TR 4 S B I e ZE R R i by X A58 s U
wisE M. Ca, Cr, Cu, Fe, Pb #l Zn B R
HLERE & 45 B2 TR I & 31O 3% 75 (inductively
coupled plasma-atomic emission spectrometry, ICP-
AES) , il AL 2% B B 5 Ok 5 B & T ik A
iCAP6300DUO. Mz rbfff JH (910 24 Ry e e 2.
DR SCHRL 12 T A T8R4, A 3 BR 435911 2450. 000 3
0.0006, 0.0006, 0.0003. 0.0022 #I 0.0003
mg-L~". Hg 8705 R & 7k, B it



5

AR ST ;I A DX BRI 1l K DX 7 25 4 J 2 1 SR W AT 25 0 A 5k 23 A

2119
T B X
(a) =k FE
N
A
AL = 2%
) b &
X 2
g Rl =
31° \g‘}i;ﬁ D%% $ ""_ B 2 i
T b\ = = e
it *j\:&@ J}{&@@ SUSR!
) ) & .
){%,“' %, / i
N ) Wy PGB
& W=
& o P
U 7 / 0 60 120 km
v - A j 2
A L D L I J
Wk ) ) ) )
107° 108° 109 110° 11 E
N
31008 |- N (b) SR 5 FH V-8 B
A
31007
i
o
31°06" '_..-'"
31°05" L
3104 -
31°03" |
108°36 108°37 108°38" 108°39" 108°40" 108°41" 108°42" 108°43"
Bl =R X R A X GO R SR
Fig. 1 Location of Pengxi River and sampling sites in Three Gorges Reservoir area

IRl ors 4% BRSOk [ 12 ] #R4E.
1.4 B b3 A Oy ik

JH SPSS 22 | Excel 2010 F11 Origin 8 X} Fr#iF 5% Y
S @ Bk B AT A O & it 4y M A Matlab
R2014b ¥ Hg B T7E 4 KA A ] R AR 5 0
BERHE A B = dEAR A, BRI & 8 B T K
IR iR

2 HREH

2.1 RS R T B (AR S o b
FRSRAEMHTAE R (2 1) R W, Cr BT 5Bk Ca
TLSNMEERE TH B FIEMK. G Bisgoki),
Cr BT B R B 5 Qemi ™k Ca BT
SHE 6 Fhaa s AU AR, W Ca 11



2120 AN 5%

Fl 39 &

A,
=

ab =

KR —, ZERNEN R T IR, A AR
(h%%%i%%% AT A AT A B A BB A e
T 6 Mi4BItE; Cr. Zn, Cu F1Pb X 4 MBS A H

ZIAIFESEERL S (P <0.01) , 1% 4 FES ik al g
[AIJEME; Heg 55 Cr, Cu B FH W EMIE (P <0.01)
Hg B15 Fe BT & IEAEME(P <0.05).

®1 BHEESRKGERSESEEFREMBXESHN

Table 1  Correlation analysis among the soluble metal ion concentrations in Gaoyang Lake
Cr Pb Cu Fe Ca Zn Hg
Cr 1. 00 0.216* 0.903 ™ 0.252* -0.02 0.276 ™ 0.315*
Pb 1.00 0.361** 0.01 0.05 0.328** 0.13
Cu 1.00 0.244 -0.01 0.307 * 0.315™
Fe 1.00 0.08 0. 08 0.173*
Ca 1.00 0. 10 -0.06
Zn 1.00 0. 10
Hg 1.00
1) FRRTEEAFIE CBUM) 2 0.05 1, AHSCHSE BaER; + + FRRTEEAFIE COUN) 2 0. 01 I, HISEESRA w251
2.2 BEE RSO AR B R IE WEBR I, A S AN [FK A B B It 5T 7 Fh 4 s
HRAESCHR[ 13 [ RIK B AT IR, BT BT 4 RSB BT R B B AR (£ 2).
*2 BIRTEHEEBRFESKARARERETEBMNHFE ng L~ ! .
Table 2 Concentrations range and properties of metal ions for each water level.period in! Gaoyang Lake/mg- L.~ 1 =)
KA 35 F Cr Phr Cu Zn . Ca He Fe~
B 0.003 7 0.0153"  0.0047 0. 026 6/ 82. 6ly 9.42E-04 Q;-23 -
(A FARME 0.0009 ; 0.002 2 0.001 0 0.003 9 ‘.163‘..6 . 3.74E-05 : 0. 15 / b
HfH 0.002 3 0. 008'8 0.0029 0.0153 72,5 2. 80E-04 019 4
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F SN FF Y Y 2.0 & 50 3.0 3.2 4
B e 0.0260 |/ [0.02707  0.0069" 0.019.8 61.1 8. 38E-05 0.49™
il-%ﬂdiu%ﬁ | A _ 0. 000 6 1 0.001 7% 0.001,7 0. 000 4 35.2 3. 80E-05 0.13*
. g |HE’ 0.0016 - 0.0140 "~ __Qc'ﬂb4 3 0.010 1 48.0 6. 42E-05 0.31*
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F 3.1 2.4 4.2 1.9 3.4 6.3 3.1*
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