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Abstract: The long-term localization monitors on heavy metals during the past 10 years from 2001 to 2011 (except 2004 ) were car-
ried out in water of the five great lakes, including Lakes Taihu, Gehu, Hongze, Gaobaoshaobo and Luoma in Jiangsu Province.
Nested data variance analysis was performed in order to compare the difference of heavy metals among the five above-mentioned
lakes, and the Technique for Order Preference by Similarity to Ideal Solution( TOPSIS) method was employed to give a comprehen-
sive assessment of heavy metals. The results indicated that concentrations of Pb, Cd, Hg and As were all very significantly different
compared within the lakes except Cu. In addition, the concentrations of the five heavy metals at each monitor station were not sig-
nificant. Concentrations of Pb, Cd and Hg were significant or very significantly different among years for each station. The TOPSIS
results showed that the pollution of heavy metals in water of Lake Gaobaoshaobo was the smallest but was the greatest in Lake Luo-
ma. For the remaining three lakes, the pollutions of heavy metals were almost at the same level.
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WP H%0R 4. 03 wg/L, i 80R 2. 50 pe/L, ABH 0. 50 pe/L; Cd e B340 1.02 pe/L, A %Ch
0.50 pg/L, KA 0. 005 e/ L; H #e BEF-24%0 0 0. 118 pg/L, %A 0. 075 pe/L, K H 0. 062 pg/L; fif
W BEFIECR 2. 84 /L, PR 2. 66 wg/L, AEICH 2. 03 pg/L. I A H KIIVAZK AT 4@ i g5t , Foh
TAREL < B <395k, TR S PR & Jm vk B B A A A (] 2).
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2.2 BRI U FE S BISHRORBALIE

SRR TR A A T 4 8 MBI T R P 4007 , T LA S B bR E (4 1)

e 1A, Y54 AR 10 4R 1K P T 428 Cu Pb. Cd Heg  As 1R W 2975 45 (il K Rk
HEY ™ AELRAR AT SRR, TR Cun VB 9 (P B il K b)) 156 7 4 W 3 2
A AR A 3 0 7 4 75 4 e A7 B O B

2120012011 4E VI TAMINIK P o 7 4 Il HEHE AR -

Tab.1 Basic statistics of heavy metal concentrations in water of the five lakes in Jiangsu Province from 2001 to 2011

W Siitit Cw(pg/L)  Pb/(pg/L)  Cd/(pg’L)  He/(mug/L)  As/(pg/'L)
Kb /M 1.46 1.03 0.06 0.03 0.48
FRAE 28.00 6.31 1.46 0.14 13.25
T 5.72 3.84 1.03 0.08 10. 40
Frife 22 5.49 3.15 0.75 0.07 9.67
75 S B % 95.98 82.03 72. 82 87.50 92.98
TR e/ IMAE 1.92 1.53 0.04 0. 02 0. 60
FeRAH 12.80 6.71 1.53 0.19 4.08
SEHE 5.89 3.46 0.75 0.15 2.61
Frif 2z 5.12 3.01 0.67 0.14 1.75
7 5 2B % 86.93 86. 99 89.33 93.33 67.05
piisES ] f/IMA 1.00 1. 00 0.05 0.04 0.41
SN 22.75 5.11 2.03 0.25 7.02
SEXE 4.99 3.70 1.44 0.17 1.77
b2 4.84 3.40 1.38 0.15 1.04
75 S ZH % 96. 99 91.89 95.83 88.24 58.76
= AMA W F/IME 1.25 1.50 0. 10 0.03 0. 41
FRAE 17. 67 5.50 1.49 0.16 8.31
T 4.26 3.27 1.19 0.07 1.68
Frife 22 3.79 3.04 1.09 0.02 0.76
75 5 B % 88.97 92.97 91. 60 28.57 45.24
% Il e /IMA 1.50 0.50 0.04 0.03 0.31
FeRH 12. 00 15.18 1.67 0.24 3.41
RSOl 3.73 8.54 0.23 0.19 1.15
Frif 2z 3.21 8.20 0.20 0.16 0. 66
A 5 2B % 86. 06 96. 02 86. 96 84.21 57.39
il oK Fidr ey L2 10 50 5 0.5 50

2.3 ARMHKEEEBIEREREEHLE

KRG HGER I 20 W kst LR & &R IR AT 07 22 0001, &5 = 0 WA KR R BR Cu ik &
G, HoAth 4 FhE SRR 5 1A ) 3525 A B 2 5T RE S50 T B IRBE A R 22 5 L ATS Y i HE
DI B AR 25 AR NE At A 3G D9 40 90301 P sl 7 [0 4% B 4 SR VR 1 25 S ¥R i 3% . Pb Cd  Hig ¥k B 3 37 19
ARy V) 22 5 0 S A 3, U AT AR PRSI AR RRE , Cu T As HRBESH 7 AR ) 22 R B3 (£ 2).

25 X ) 2 5 4 2 b Sl 2 O TR G R VR B A T 2 T LA A R LR 3.

Z LSS R 36 SRR Ph kB ey, 4 8. 54 /L, 5 HAL 4 AN ) 22 55 1 . L) Cd vk
FEREA 1,44 pg/L, SRR S AMA M 22 57 AR B3, 5Tm Fak i 22 5 0 3. 9% S Hg MR B >
0.19 pg/L, SUtFEMERARE, 5HAM 3 MnE R B3, Ko As B R &4 10,40 pg/L, 5HAh 4 4
WA S B HAl 4 MR 22 RN
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Tab.2 The ANOVA of heavy metal concentrations in water of the five lakes in Jiangsu Province
) Cu Ph Cd Hg As
AR5 R
o MS F & MS F 4 MS F A MS F df MS F
WTE 4 1.56E-4 0.66 4 6.23E-433.97™ 4 3.29E-58.92* 4 4.89E-719.92™ 4 3.70E-3 5.25*
WRANEEAIE 113 2.38E-4 0.96 110 1.84E-5 0.32 108 3.69E-6 0.41 114 2.46E-8 0.77 113 7.04E-4 0.56
SEOTMAEGYE] 351 2.47E-4 1,08 340 5.79E-5 5.68° 328 8.94F-6 1.19* 328 3.00E-8 1.50** 328 1.26E-3 1.14
Rz 596  2.29E-4 550  1.02E-5 503 7.48E-6 539 2.00E-8 471 1.10E-3
SR S 1064 1004 943 985 916

D) df MS F o3l T7 2200 B P 9 A i EE 905 TR Gt F AR5 o« FORZERM B 5 « FORZRBH.

2410 EN AR HEECETI#HER
10 4F ], Cu ¥ BEAE VT 904 LRI 8] B A

R 3 LI TLORMA /K 5 6 e J3E 2 T LRt

FF S AL a3 5 AW 3L 4 | 78 2002 4F i Tab. 3 The multiple comparisons of heavy metal concentrations

Ja B KA, T JLAR Cu WeBEA BT R I, Ul

in fishery water of the five lakes in Jiangsu Province

HIRE 2002 4ERTIG 5 WA & Cuvs ey WA Pb/(pe/L) G/ (pg/L) He/ (pg/L) As/(pg/L)
HEA S B Cu VRO 5. As WRBEAE 5 WA % T 8. 542 0.23°¢ 0.19* 1. 15>
()t B A (R ) AR Ak R 38, 5 AN R AR LA PN 3.84" 1.03% 0.08° 10. 40°
2006 4ERT G IR E, T JLAE As WRIEH T T LR 3.70° 1. 442 0. 17% 1.77°
e, BLIITE 2006 4ERTE 5 AR AR A o As T 3460 0.75° 015 2.6

mERMA 327 1. 19% 0.07° 1.68"

TS RHEN B KR TR B AR | As e
I JUAERA BT . T 5 ANEIIA Ph R B 2007 45
DISKARXS B R, FEF 303k B B I8 55 F 2006 42
B, 5 A1 2003 — 2006/2007 4 Hg ¥k B 155
FHABAEG. 10 4P 5 4100 Cd e AR LR34
TR (£ 3).

a.b e [URFIRLRI I 22 5 W, R TR 2R A B,
ANRTFHFRESR BE.

& 4 LI TR MWIAK A B G FE AR U — e 45 23
Tab.4 The uniformization of heavy

metal in water of the five lakes in Jiangsu Province

2.5 AXMAKREEREEITMN

SR TOPSIS JRHEAT AP BT A i " “ s A
B s EAT U9 — AR AL BRI EE 7 AR R B 0H — 1k 0. 909 0. 060 0. 666 0.077 1. 000
BRI (e 4). 1.000 0. 000 0. 500 0. 641 0. 161
2 4 ] 20 & A0 A8 1 A+*ﬂﬂ%%‘fﬁﬁﬂﬁ 0.590 0. 060 1. 000 0.816 0.075
A4 AT =min(0.0.0.0,0) 1 A~ = max (1, 0.272 0. 020 0.916 0. 000 0. 064
0. 000 1. 000 0. 000 1. 000 0. 000

1,1,1,1).

WHRARESREE S RIT R MRS TT
R BE B, LA 5 B A 7 S8 AR X O AR R
(C) I C AR/ SRR THERE . C; {H#
AN UL R TS Qe s R TG Y . R

5 VLA IORWIK R P E SR IR G IFN 4R

Tab.5 Evaluation results of heavy metal in water

of the five lakes in Jiangsu Province

5 Al F S AMATE C, {E.(0.5091) /)y, 3% T il WA D} D; C HE
C, {E (0. 5858) #5c K, Ui BH AL AR T 7 v 22 B A 19 K 1.3205  1.5484  0.5397 3
IR TE 4 a5 e A8 f /N, 9% BB K (R B 4 )R T 1. 1412 1.3941  0.5499 4
FE R AR . TR €, (0.5226) KW C, L 1.3753 1. 5055 0. 5226 2
{(0. 5397) RGN C, (0. 5499) A1 AR %, Ui = E AR 0. 9905 1.0272  0.5091 1
0% T 1) 1..0000 1.4142  0.5858 5

I 3 AN B TS L S PP L 25 A1 2.
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Fig. 3 Annual average concentrations of heavy metals in water of the five lakes in Jiangsu Province
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JEAFAE—E 22 52T ARRAHI T AL ) 22 AW LR b, 25 A FLORMNIA IO 15 B Gei HHET i 5 o 4 Ja e
TE WA A S 00 ) 35 2 S AN 3. SR, VSR A T IA B 4 5 e R Bt 28 D R R /i1 1A 22 5 S By I
1) g AR A R R B, ik R BB S e T A IIE B A D7 O TRD 913 J B B 2 (AN ], LS WA B A
AN 38 8T VLIRS FICITF K A b o e S v B2 Y 22 5. L FRI Pl T 2 0 9 J ) Ml B R A
FHACHE A 45— SE G R , PR AT DGR 2 18] 5 5 15 A7 18 22 57 B9 JEL DR AS o T — 2D R

PR T R T Y T EOR A MRS ARSI, AR IR RS A WAL O RS 74y, il i A%
TRARHE A KM F 10 F B — RN 2 XK AT IS e 5 N 15 S U 2 SR R AT I ok i T A T R
GERIT S NGNS SR o0 Y SO e M L E P b S N ) R YO -9 e i s W S 2
7 AR R R AR KA A R TR H A3 4 2, KBRS P s Y TR H gt . DR, B R R
15 YT HER, OS5 WA A /K BRI BAR S SR F AT T 1T BTG I ol A — T - 233 VAR B AL 55 Sk
55, 10 AFATLIRAR TR MWITA /K A <5 Ja - 32 ok B2 4 75 5 CHffall AR bR ), (AR SC % BT 1] L 3t 32 P9 )
AR ) o S R BE A AR — L2 S A N8 SR D AR B GE T b S R ok e 5 SR S G A HRAR 1] LA
KBUF AR 225 5L

4 ZEig

25 2001— 2011 AFXSYLIRAE FLRWITA 1164 UK A W, TR RMIA K A Cu . Pb Cd \ Hg
I As W BEXAF 5 CHEDL K STARIED | BR Cu YR EEST , Hofll 4 Fhe G Jm vk BE S S0 18] 149 2 Sl . 25, WA P il
PR T Rk BE AN B SR /T R AR I, i TR AT K PR T R 75 e R B A/, B S 1K (A
G5B T YRR B R, BRI R 1K A o S e £ A TP L 4 A Y.
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