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Metal contamination and quality assessment of Lake Dianchi sediment
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Abstract: Sediment samples collected at 126 sites in Lake Dianchi were analyzed to determine their metal concentrations of copper,
zinc, lead, cadmium, chromium, mercury, and arsenic at different depths of the sediment cores (0-5cm, 5-10cm and 10-20cm).
Based upon the consensus-based sediment quality guidelines (CBSQGS), the threshold effect concentration (TEC) and the probable
effect concentration (PEC), five sedimentary environment quality grades were classified and assessed by employing the method of the
grey clustering analysis. Results showed that sedimentary environment quality in Lake Dianchi is mostly in the third grade (I11) with
a moderate metal contamination. Sediments are the third grade (111) at the depths of 0-5cm and 5-10cm, and the second grade (I1) at
the depth of 10-20cm. Generally, sedimentary environment qualities in the deeper layers are better than in the upper layers, indicating
that metal contamination in Lake Dianchi sediments trends towards worse.
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Tab.1 TEC and PEC Values in Consensus-Based SQGs

Cu Zn Pb Cr Cd Hg As
TEC 31.60 121.00 35.80 43.40 0.99 0.18 9.79
PEC 149.00 459.00 128.00 111.00 4.98 1.06 33.00

% 2 YIRS o A 43 Ty ik
Tab.2 Method to determine the grades of sediment quality
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Tab.3 Metal concentration in Lake Dianchi sediment (mg/kg, dry weight)
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Cu Zn Pb Cd Cr As Hg
0-5cm 20.99-465.21 67.32-1717.80 16.81-591.56 0.04-123.10  12.07-1938.00 7.04-162.42  0.02-4.10
SEHMH 81.78 226.88 72.38 2.71 109.12 33.43 0.27
bRz 46.8 198.0 58.0 12.6 18.0 67.2 213
A ZRU(%) 57.2 87.3 80.1 464.9 16.5 201.1 7888.9
5-10cm 21.42-290.52 53.79-1113.00 15.78-309.24 0.25-59.62  22.53-387.20 7.13-118.88  0.02-3.18
-1 83.02 207.18 63.99 1.55 83.44 34.80 0.24
bRz 30.3 152.0 34.3 5.68 333 39.5 14.6
A5t 728 (%) 36.5 73.4 53.6 366.5 39.9 1135 6083.3
10-20cm 23.63-187.65 43.48-806.51 18.22-167.56 0.23-24.14  24.73-4189.00 5.16-80.92  0.03-3.89
SEHMH 86.10 182.87 60.66 1.34 124.64 27.34 0.22
P2z 23.8 119.0 25.9 3.47 17.6 22.9 11.7
AR ZR(%) 27.6 65.1 42.7 259.0 14.1 83.8 5318.2
0-20cm V¥4 83.63 205.64 65.68 1.87 105.73 31.86 0.24
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Fig.2 Spatial distribution of Pb in different sediment layers in Lake Dianchi
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Tab.4 Indices and grades of sediment quality (mg/kg, dry weight)
Cu Zn Pb Cr Cd Hg As
I2% 31.60 121.00 35.80 43.40 0.99 0.18 9.79
2 60.95 205.50 58.85 60.30 1.98 0.40 15.59
s 90.30 290.00 81.90 77.20 2.99 0.62 21.40
IV 119.65 3745 104.95 94.10 3.98 0.84 27.20
Vi 149.00 459.00 128.00 111.00 4.98 1.06 33.00




496 J. Lake Sci.(#174 45, 2008, 20(4)

2.3 MBRYEESEMNEREXN HERISTFENITRELLE

DURW IR BT T i 59 P 45 42 B A AR b (8 A B 45 4 B AN [l SRR ol S 2 e [ A AR K g 22 51, DR R
AE BT, 8 RBCE LA TR e A 38, Horb 28 D0FRY 45 40 B 5 e R TEC AN
PEC HY-F-3E, PrifEfbAb et s 1.

TR IS I 0 S5 R A A (AN T TR ) & T SE 5 A v AL A B2 SR L AR 5, 3 6.

B bR A AL Bt TR RS R 4 B9 vk, BRE T B R 4R FE [0, 1=z 8], {H R Tt iy
54 A o KA R /MBI AETEAR K22 5, WS R FH A TR 45 1 U7 i 2 S B0 (5 B e, il
BRI EEE NS

# 5 DU BRSBTS 0 o AR b (L A bR AL b BRAS

Tab.5 Standardized indices of sediment quality grades

Cu Zn Pb Cr Cd Hg As
I 0.35 0.42 0.44 0.56 0.33 0.29 0.46
IS 0.67 0.71 0.72 0.78 0.66 0.65 0.73
2k 1.00 1.00 1.00 1.00 1.00 1.00 1.00
V& 1.33 1.29 1.28 1.22 1.33 1.35 1.27
\ES 1.65 1.58 1.56 1.44 1.67 1.71 1.54

# 6 ViBWLE & E bR fb A B
Tab.6 Standardized metal concentration in Lake Dianchi sediment

Cu Zn Pb Cr Cd Hg As
0-5cm 0.232-5.152 0.232-5.923 0.205-7.223 0.156-25.1040.013-41.171 0.032-6.613 0.329-7.590
SER{E 0.91 0.78 0.88 141 0.91 0.44 1.56
5-10cm  0.237-3.217 0.185-3.838 0.193-3.776 0.292-5.016 0.084-19.940 0.032-5.129 0.333-5.555
SEHME 0.92 0.71 0.78 1.08 0.52 0.39 1.63
10-20cm 0.262-2.078 0.150-2.781 0.222-2.046 0.320-54.262 0.077-8.074 0.048-6.274 0.241-3.781
SEI(E 0.95 0.63 0.74 1.61 0.45 0.35 1.28
0-20cm 0.93 0.71 0.80 1.37 0.63 0.39 1.49
I

2.4 B TE

BRBURM A RAAGIR X — IR K AR, RAA /N e H 45 R ARt A ] IR S f) 4%
VIR, RIS Je bt A [l S A TR PR B8 At A S sl s kR /N, R (A0 v, SR E Y
WA E IR EE T o BRI, 25 &2 B AE DTS T i AN [R] S5 G i SRRy TR AE R 36 7.

KT B BT ERE TR AR SE P SR ZRAL
Tab.7 Clustering weight of metals in sediment quality grades

Cu Zn Pb Cr Cd Hg As
2% 0.1228 0.1474 0.1544 0.1965 0.1158 0.1018 0.1614
e 0.1362 0.1443 0.1463 0.1585 0.1341 0.1321 0.1484
IS 0.1429 0.1429 0.1429 0.1429 0.1429 0.1429 0.1429
IV 0.1466 0.1422 0.1411 0.1345 0.1466 0.1488 0.1400

\ES 0.1480 0.1417 0.1399 0.1291 0.1498 0.1534 0.1381
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Fig.3 Distributions of the clustering weight in sediment quality grades
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Tab.8 Grey clustering results of Lake Dianchi sediment quality

FEREL I 1 ] v v RIECES
0-5cm 116 18 21 35 31 1 2%
5-10cm 113 23 27 31 25 7 [IES
10-20cm 121 26 37 34 20 4 IES

0-20cm *F-#4 109 18 29 32 26 4 IS
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Fig.4 Distribution of the samples in different sediment layers and sediment quality grades in Lake Dianchi
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