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WE . AT & SR FIEE £ 8 W (m) /0 A FR1IE, 2008 4 6 H SRR T UL kT A M 11 BRI 35 V8 A0 3 A4S
FEARITTBRE S B T SR s AL E SR CuZn .Pb .Cd Fe Al Cr Hg Mn As IUZER 4 FREHE, 18R T 55
SRR S A R TS Y Py N 5 AR VR I B DORR A A2 W B AR, SRR T TN TP OM 9% 54353114 390. 8
~643.7,428.6 ~538.6.5194.3 ~9 164.9 mg-kg ™' ,Zn .Cd Al .Fe Fl Mn 52 A\ J5EME/N , HARTE 48 N s K. v X TR
PRI 2 ] K T PG TR S R T S0 TN TP OM ({584 633.4 ~2677.3, 480.0 ~1 115.9, 7 140. 8 ~47 849.7 mg-kg™' , TN .OM /I
ARG YRR 20 th20 70 AEACAHRINRT,90 AEACLIRA BT, As Al Cr SZ I A STE S R, HoREH 4 IR 32 N\ s A
N, WS T IR EE B M TN TP OM HJ &9 904. 7 ~ 1 585. 4, 526.3 ~750. 1, 10 635.6 ~19020. 6 mg-kg ", & FEEh Al
HEEJRMCHE R E R, S RMNKZEERZER EIHES. DI E R ELMTE BA R —800 5 R e, 5
PERE IR R R B BOARW) & RS TR A 8 Tk o) B HEFR AR S ( Turbidity Flood Model 75720).
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Vertical Distribution Characteristics of Nutrients and Heavy Metals in Sediments

of Lake Hongze
ZHANG Wen-bin'?, YU Hui'

(1. Research Center of Lake Environment, Chinese Research Academy of Environmental Science, Beijing 100012, China; 2.
Changchun Municipal Group, Changchun 130033, China)

Abstract: In order to understand the vertical distribution characteristics of nutrients and heavy metals in sediments of Lake Hongze,
three core sediment samples at 3 sites (one near the Huaihe River inlet of Lake Hongze, one at the western part of the lake and one at
the lake center) were collected in June of 2008. By measurement of total nitrogen (TN), total phosphorus (TP) and heavy metals
(Cu, Zn, Pb, Cd, Fe, Al, Cr, Hg, Mn, As) and by analyzing of their vertical characteristics, investigation revealed the nutrient
evolution processes and pollution history. Sediment near Huaihe river mouth was more polluted by the Huaihe River watershed. The
nutrients TN, TP and organic matter (OM) concentrations in this core sample were 390. 8-643.7,428. 6-538.6,5194.3-9 164.9
mg-kg ™" respectively. Zn, Cd, Al, Fe and Mn in the sediment in this area were affected by human activities less than other heavy
metals. Western Lake sediment was affected by the Huaihe River, inlet river and human activities in cities along western lake
shoreline. TN, TP and OM concentrations in this core sample were 633.4-2 677.3, 480.0-1115.9, 7 140. 8-47 849.7 mg-kg ™'
respectively. The pollution extents of TN, OM and heavy metals in sediment were exacerbated since the late of 1970s, but the situation
was improved since the 1990s. As and Cr in the sediments were influenced by human activities more than other heavy metals. Main
pollution source in sediment at the lake center were detritus from the lake watershed. TN, TP and OM concentrations in this core
sample were 904. 7-1585. 4, 526.3-750.1, 10 635.6-19 020. 6 mg-kg ™' respectively. The correlations among nutrients and heavy
metals in sediment are significant, and their vertical distribution patterns were similar. The concentrations of nutrients and heavy metals
increased from bottom to surface. Nutrients and heavy metal pollution in sediment had the same vertical distribution characteristics
which coincided with the lake watershed economic development stage. The sediment in Lake Hongze can be described by the Turbidity
Flood Model.

Key words : Lake Hongze; sediments; nutrients; heavy metals; vertical distribution
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Fig. 1 Watershed and sediment sampling locations in Lake Hongze
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’ Fig. 2 Vertical profiles of nutrients in the lake
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Table 1 Correlation coefficient between heavy metals and nutrients in lake sediments at S1 in Lake Hongze

oM TP TN Cu Zn Pb Cd Cr Hg As Al Fe Mn
oM 1. 000 0.313  0.567**  0.024 0.470 " 0.079 0.320 0.491* 0. 194 0.177 0.241 0. 349 0.393
TP 1.000  0.438" 0.567 " 0.161 0. 141 0.063 0.273 0.478*  0.097 0. 049 0.124 0.074
TN 1.000 0.053 0.567** 0.139 0.570* * 0.416 0.071 0.132 0.453*  0.593** 0.712" "
Cu 1. 000 0. 107 0.567 " 0.334 0.234 0.234 0. 050 0.204 0. 146 0.218
Zn 1. 000 0.243 0.567 % * 0.430 0.109 0.318 0.718** 0.713**  0.796 " *
Pb 1. 000 0.331 0.567** 0.122 0. 036 0. 105 0. 160 0.268
Cd 1. 000 0.290 0.567 " 0.144 0.898"* 0.907** 0.905" "
Cr 1. 000 0.169 0.567** 0.258 0. 366 0.419
Hg 1. 000 0.208 0.567** 0.063 0.010
As 1. 000 0.203 0.567** 0.354
Al 1. 000 0.933**  0.567" "
Fe 1. 000 0.921* "
Mn 1. 000
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Fig. 3 Vertical profiles of nutrients in the lake sediment
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Table 2 Correlation coefficient between heavy metals and nutrients in lake sediments at S2 in Lake Hongze
oM TP TN Cu 7n Pb Cd Cr Hg As Al Fe Mn
oM 1. 000 0.272 0.567** 0.665* "  0.095 0.263 0.125 0.083 0.520"* 0.174 0.392 0.048 0. 424 =
TP 1.000  0.164 0.567" "  0.502" " 0.432" 0.412" 0.126  0.189 0.204 0.283 0.443"  0.494" "
N 1..000 0.671"  0.567"" 0.356* 0.171 0.075  0.553**  0.100 0. 443 0.014 0.340
Cu 1. 000 0.573* " 0.567* " 0.541"* 0.123  0.241 0.078 0.672* " 0.462"* 0.024
Zn 1..000 0.734** 0.567** 0.353  0.150 0.629"" 0.820"" 0.909"* 0.586" "
Pb 1..000 0.694 " 0.567" " 0.048 0.400"  0.610" " 0.587"" 0.406"
Cd 1.000 0.490" " 0.567* "  0.615"" 0.830"" 0.925"" 0.640" "
Cr 1.000  0.158 0.567" " 0.358"  0.457** 0.262
Hg 1..000 0.273 0.567** 0.257 0.028
As 1..000 0.484"* 0.567"" 0.540" "
Al 1. 000 0.788* " 0.567" "
Fe 1. 000 0.686 " "
Mn 1. 000
OM/gkg'  TPmgkg! TN/mgkg' C/IN N/P @%%QK‘FB&: » T em ﬁg%ﬁ%@ﬂ P QEM{R
Jo 15 20 50 %0090 1604 7 101 2 3 R IR0 21 0 ity 52 92 12 b T ka5, AR fb i Rl 526. 3
) ~750. 1 mg-kg ™", HIMEH N 641. 5 mg-kg ™" ArifEEN
£ nf 65.7. TN A0 1 BBk, [ b 1) b & B
Bl N, A AL G E 904.7 ~ 1 585. 4 mg-kg ™', [ Tl EE
24 FE TP 8P, T S3 AL T, 32 A TR I 52 0 2
30 N DRI 8 Fr R i o W BRI R BUE I S A
S g3 o W
B4 #HEWSAREPEFRENEETN
Fig. 4 Vertical profiles of nutrients in the lake sediment OM TP TN %w\jzrﬁ] f{]ﬁ*&ﬁ%*ﬁ;é‘l’i( JI_LI‘%
at S3 in Lake Hongze 3) ,%%%?ﬁ*ﬁlﬁj s TP %H TN E‘J*H?é%ﬁi@] 0.9.
R3 ARSI TREERRSESRENEXRY
Table 3 Correlation coefficient between heavy metals and nutrients in lake sediments at S3 in Lake Hongze
oM TP TN Cu In Pb Cd Cr Hg As Al Fe Mn
oM 1.000  0.773** 0.567°* 0.098  0.498"* 0.684**  0.312 0.062 0.646° " 0.450 * 0.119 0.289 0.643" *
TP 1..000 0.920"*  0.567**0.670"* 0.887"*  0.454* 0.133  0.620" " 0.698"* 0.183 0.509" " 0.909 " *
TN 1. 000 0.291  0.567** 0.85** 0.589"* 0.169 0.611"* 0.628"" 0.256 0.615*" 0.878" "
Cu 1.000  0.473"* 0.567"°  0.458" " 0.471"*0.227 0.182 0.444"  0.687" " 0.435"
Zn 1..000 0.705**  0.567"* 0.447% 0.458" " 0.509" " 0.312 0.729"* 0.759 " *
Pb 1..000 0.487" " 0.567"*0.608" " 0.727** 0.253 0.589" " 0.858" "
Cd 1. 000 0.498 " * 0.567* " 0.200 0.641° " 0.829%* 0.498"*
Cr 1.000  0.344 0.567"* 0.522"" 0.5927" 0.311
Hg 1.000 0.328 0.567 " 0.254 0.569 " *
As 1. 000 0.190 0.567 " 0.705" *
Al 1. 000 0.737* " 0.567" *
Fe 1..000 0.699 * *
Mn 1. 000

C/NAHALIEHE M 5.4 ~9.5, Hir 12 ~ 13 em 4L 1L
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