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Relationship Between Landscape Pattern and Spatial Variation of Heavy Metals

in Aquatic Sediments in Headwaters Area of Yugiao Reservoir

WANG Zu-wei'” ,WANG Yi-wei'”, HOU Ying-ying'”® ,BAO Shan-shan'® ,WANG Zi-lu'"® , WANG Qian-qgian'"
(1. College of Urban and Environmental Science, Tianjin Normal University, Tianjin 300387, China; 2. Tianjin Building Materials
Quality Inspection Center, Tianjin 300381, China; 3. Tianjin Key Laboratory of Water Resource and Water Environment, Tianjin
300387, China)

Abstract: Yugiao Reservoir, an important adjusting reservoir in the project of diverting water from the Luanhe River to Tianjin City, is
an important water resource for Tianjin City. Concentrations and spatial variation characteristics of Cd, As, Pb, Cu, Cr, and Zn from
33 sub watershed sampling sites of Yugiao reservoir and the relationship to landscape pattern were discussed. The result showed that
average concentrations of Cd, As, Cu, Cr in suspended particulate matter were higher than Chinese environmental quality standard
Grade one for soils, and there were ecological risks for them because they could arrive at Yuqiao reservoir. The average concentrations
of Cd, As, Pb, Cu, Cr, and Zn in surface sediments were 0.32 mg-kg™", 30.39 mg-kg™', 33.49 mg-kg™', 58.20 mg-kg™"',
90. 16 mg-kg ™" and 94. 80 mg-kg ' respectively. The average concentrations of Cd, As, Cu and the concentrations of Pb, Cr, Zn in
partial samples exceeded Chinese environmental quality standard Grade one for soils. The average concentrations of Cd, Cr, Zn in
surface sediments of three tributaries increased in the order of Linhe River > Shahe River > Lihe Rier, Cu decreased in the order of
Linhe River < Shahe River < Lihe River, and As, Pb increased in the order of Shahe River > Linhe River > Lihe Ricer. Land use types
in Yuqiao reservoir basin had some impact on the distribution of heavy metal concentrations in river surface sediments. Woodland and
shrub grass land determined the natural distribution trend of heavy metals in surface sediments. Gardenland and industrial & mining
land usage had impact on Cd, As, Pb, Cr distributions. Farmland and village & town land usage did not produce negative influence on
heavy metal distribution.

Key words: Yuqiao Reservoir basin; suspended particulate matter; surface sediments; spatial distribution of heavy metals; landscape

pattern
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Fig. 1 Distribution of sub-watersheds and sampling sites in Yuqiao reservoir basin
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Table 1  Heavy metal concentrations in suspended matter in water of tributaries in Yugiao reservoir basin/mg-kg~

1

Tk G Cd As Pb Cu Cr Zn
IEONEN 3.49 125. 65 42.75 96. 96 175.91 88.76
/M 0.02 44.35 4.90 5.29 77. 11 6.17
W (n=8) FHE 0.81 79. 24 22.78 51.67 115. 56 50.33
Frifi 2 1.19 34. 62 14. 53 34.78 35.04 30.25
5 R E % 147 44 64 67 30 60
ICNIE] 1.14 134. 30 93.83 90. 58 215.33 143. 88
/M 0.30 24.39 26.71 32.71 112.71 39.06
YT (n=19) EHIE 0. 66 72.16 44.90 54.50 167.82 75.65
brifEzE 0.26 35.30 24.27 19. 09 32.97 31.53
AR FE % 40 49 54 35 20 42
ISR 0.2 15.0 35.0 35.0 90. 0 100. 0

(GB 15618-1995) [24]

PAFR 1T AT IR AT 3t 3k P 7K A v AR ) T B
Pb H1 Zn (V-3 i AT T R85 T B — R AnifE
Fh,Cd, As, Cu 1 Cr 55 4 FhEE 4 J@ 1P 1 & w Y #
1t R R — e, VDT ARN RE E AR
Zn KT IR EE i — A, Ay S P4 R
PO - AT o — bR

FEARIR A T K AR B VR R Cd R
B (0. 64 mg-kg ") BT - EIRBE T — B AR E
153 1%, As ‘FH & (74. 18 mg-kg ") # i + IR
B E — R Ar i 5 %, Pb F & & (3461
mg-kg ™) FE T ARG R — AR, Cu P
H(55. 08 mg-kg ™) Mk - HEPREE I I — AR M (E

1.6 1%,Cr FH¥& & (142.03 mg-kg_] ) I
BEf i — AR WEAE 1.6 £i5, Pb 34 & i (65.55
mg-kg ™) BRI HHEFREE IR — AR ifE. TR
K RERETT K E ATK PR, R — i B A A KU

Wi 6 R 42 R AR SRR BE U 2 Cd > As >
Cu>Pb > Cr > Zn; VP 6 B 4 8 4 5 72
Zn >Pb > Cr > As > Cu > Cd, Ba B 2 77 R4
HEARETEEFER, AR RN ESES &
NGR

W25 F i AR L, V0 9T K (A R 1 SR 4 R A
Pb, Cu, Cr Fll Zn & &t TR KT As 1 Cd & &
v R Y RS A e
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Fig. 2 Spatial distribution of heavy metal concentrations in surface sediments in Yuqiao reservoir basin
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