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Determination of Background Value and Potential Ecological Risk Assessment of

Heavy Metals in Sediments of the Danjiangkou Reservoir
ZHAO Li, WANG Wen-wen, JIANG Xia", WANG Shu-hang, LI Jia-lu, CHEN Jun-yi

(State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing
100012, China)
Abstract: The aim of this study was to explore the pollution level and potential ecological risk of heavy metals in sediments of the

Danjiangkou Reservoir, and the study obtained the background value of heavy metals of the surface sediments using reference element

, As, Cd, Hg and Pb were 41. 18, 34,
32.13, 76.84, 10.46, 0.70, 0.07 and 27. 11 mg-kg™", respectively. In addition, the potential ecological risks of the eight heavy

metals in sediments were assessed using the Hakanson ecological risk index method. The values of RI for these eight metals in surface

and statistical methods. The results indicated that the background values of Cr, Ni, Cu, Zn

sediments ranged from 29. 49 to 214. 11, with the mean value of 118. 91, and the pollution level was low. Furthermore, the C| value
was in the order of Cd > Hg >Zn > Cr > Pb > Ni > As = Cu with the mean value of 1. 05- 1. 31, and the pollution level varied from low
to intermediate. The C! values of Cd and Hg were higher than those of other heavy metals with the mean values of 1.31 and 1.24,
respectively, which should be paid more attentions.

Key words : Danjiangkou Reservoir; sediment; heavy metals; background value; risk assessment
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Fig. 1 Sampling points and location of Danjiangkou Reservoir



6 BRI AE ;PRI K EGURY R

TS B S e A A XU A

2115

% b AnzzIA.
2 HFRESW

PUBWIH Fe A1 AL & 51900 E
Fe Fl AL ZUIBRYPREICE, HAKAG (H) A
PR B 2 TCALI A, BK L 3R 1 AR
S T 9 A 2 30 P ol LA X AR 2 ) o 6 i 7 O
fiE 77, AT LAGE AT 0 B ST UE A5 4 TS e T AR
hERESENSE". I B EM, Fe M
Al AR5 Z B NG s i5 e, vl 832 T X 518
JEVTRW SR BN R TR
FHI A RZVORY T Fe 195 R TE 12.62 ~

39.75 g-kg ' ZIH],FYIN 25.32 gokg Tty AL
7£2.87 ~35.00 g-kg ' Z[i], F-4H 17. 47 g-kg ™'
FHOEAE TR Fe | Al 220 B EHM (P <0.01),
AR R EE Y 86 MUTERMIAE S Fe | Al II/E
HESHOTR TR M TEERITE ARKEIED
WU SN Ry i Y BT s R T 4 S AR L. R
Ryl 2 UL 2.

2.1

40
Wl R o
OFEP g *
ok 95% T X 1] “ . .
25+
F,
% 20
z
15+
10
S| omgy W wet g r=0.84, n = 86, P< 0.01
oL
0 1 "’ 1 1 1 1 1
10 15 20 25 30 35 40

Felg-kg™

B2 AIORBERRYHEKMEBHNE RS
Fig. 2 Regression analysis of iron and aluminum

in surface sediment of Danjiangkou Reservoir

2.2 &E5Z%uRMEIEGT

SHILE AR A TEEETE ALK
5 A0 el AR BN AT G P 1 1 4 R o iy AR Ak,
I T HEBRUURURL BE A T30 AWESEH: Cr. Ni,
Cu, Zn, As, Cd, Hg, Pb X 8 M4 8 &=H—1k
Fe, 3155 95% & 15 X [0~ A 10 2R WLIA] 3.

K3 TUEN 8 FIESEMS Fe 2IER
A B R 0 4 R s e 95% T
RR ULEH T REAAE &R N E 4. KL 95% T
1 PR ) 4 S A o v A I 1) 4 i B R R A
HAHHE Fe HYmIE ML, B3 28 95% B 5 X
B AP, 25 100 S8 3 1AH W O R ) o 4 T A RE AR 5,
YIME | bRdfE2E S5 dEhR, LR 1.

M1 A LLE Y, He, Cd Fl Zn ZKERIGFEA
WL 4k E] 23, 15 A1 14 4,1 Cr, Ni, Cu,
As Fl Pb KBRIGEEA AN 435I 5. 7.7, 4
110 4>, VB Hg . Cd Hl Zn 7] BELETERCR 0 5S4
FH. AP R B, PRI R )1 3 9 X
P He 19 & 2 7E 0.06 ~0.27 mg-kg ™' Z 0], 3
] 0. 14 mg-kg ™", 1)1 #E B2 XTI Je b He
SER SR TIAF] 0. 19 mg-kg ™, WEINE T FHT.H K
JFEVTRY) He f7EAE 35 0 & SEVE . I 8 il 252 1
TFFFE PRI 1 TR P22 V85 % S 37 o 4 i ol 2 3 S O R
WU Cd | Zn AR HA 1,27 mg-kg ™'
283.6 mg-kg ' S B EMEH, SARM R T L
B Cd ., Zn 53 S AFTE & A — 2L
2.3 VIBWES RS SEME

W 4R T SN %R — DRI TR R
HR A AR R E A, ZE DU P R IS
ICER , H A 5o0E AR YME () 145, 76
TUR A B EOE S R o R, A ik
JUMEAAE (') BRAF 27200 S T @A PRI O R 2 DT
Y & 8 S I A ta 3 R 2.2 15 20 i 5
P IER AR 5, VLKL 4.

®1 AINRBARYEZESHSE I /mg-kg™!
Table 1 Background values of heavy metals in surface sediments of the Danjiangkou Reservoir/mg-kg ™"
e A o LG 95 MITH T i 2 LT
TR R
Cr 81 43.81 41.18 46. 43 44. 69 11.89 41.74
Ni 79 36.85 34.00 39.70 36. 40 11.85 34.70
Cu 79 34.77 32.13 37.40 34.23 11.78 32.58
Zn 72 83. 89 76. 84 90. 94 83.34 30. 00 78.50
As 82 11.42 10. 46 12.37 11.19 4.33 10. 45
Cd 71 0.84 0.68 0.92 0.84 0.45 0.70
Hg 63 0.07 0.07 0.09 0.08 0.04 0.07
Pb 76 29.2 27.11 31.28 27.95 9.13 27.74
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Fig. 3 Regression curves of eight heavy metals and iron in surface sediment of Danjiangkou Reservoir
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Table 2 Comparison of concentrations of heavy metals with those reported in other related studies/mg-kg
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iH Cr Ni Cu Zn As Cd Hg Ph
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Table 3 Background values about heavy metals and reference values of potential ecological risk index

it H Cr Ni Cu Zn As Cd Hg Ph
P 5418/ mg kg ™! 41.18 34.00 32.13 76. 84 10. 46 0.70 0.07 27.11
Sl 2 5 5 1 10 30 40 5
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Table 4  Dividing standards of heavy metal pollution

and ecological risk levels

PTG Y AL C VTR AL S KU TR 5L RI
A BT o1 i) TR/
Ci<l1 fRis g RI <150 RIS
1=Ci<3 i AETE Y 150 = RI <300 PR
3=Ci<6 e g 300 = RI <600 T KU
Ci=6 REisd 600 =RI<1200 R XU

RI=1 200 RN

I N . AR 5 AT LA L, Cd FI Hg 5

YR B, AR 1,31 1124, % HLAH SEFSY
A4 P AERIFSE PR K a3 X 43 b Hg K
FOT TR A S fa ERIE, SRV ML KEH
AEBUAERFSE P O i X+ 5 4 @ i, d (975
P RBEIE 9. 362, B E B T AR IRIF T 45 51, i 2
h HAE PR SRR (0. 065 mg-kg™') BHMT AWK
WA TS 5414 (0. 70 mg-kg™") , M ASHF 5T P B (14 75
SAESETENE ST X SR 58 T KB A Y ity 1 R4S
1), T /N S B B0 g 8 ol b 48 - 3R B 1 5
{8, EAFAFHT CUK R TUR1S SEE A PR .

£S5 AIOKENRMESESTERYREBEEESRRIEH

Table 5 Pollution coefficients and potential ecological risk indexes of heavy melals in surface sediment of Danjiangkou Reservoir
H Cer Cxi Ce Co C Ce Cyg Cpy Rl
f/IME 0.29 0.3 0.35 0.32 0.32 0.28 0.22 0.31 29.49
S PN(E] 2.49 1. 84 1.87 2.88 1.93 2.96 2.23 1.96 214. 11
FEfE 1. 14 1.06 1.05 118 1.05 1.31 1.24 1.09 118.91
TS5 B LBl % 28 54 51 51 51 36 46 44 75
RGO % 72 46 49 49 49 64 54 56 25
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Fig. 5 Spatial distribution about potential ecological risk indexes

of heavy metals in surface sediment of Danjiangkou Reservoir
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