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Distribution Characteristics and Ecological Risk Assessment of Heavy
Metals in the Sediments of Watershed in Beijing

WU Jinlian
(Jiangsu Engineering Research Center for Rural Environmental Protection and Ecological

Remediation, School of the Environment , Nanjing University . Nanjing 210023, China)

Abstract:In order to investigate heavy metal pollution and its potential ecological risk in sediments of water-
shed in Beijing, 84 test sample sites were set up in Yongding River Basin, Chaobai River Basin, Wenyu River
Basin, Juma River Basin and Ju River Basin. Sediment samples have been collected to measure the contents of
copper (Cuw), zine (Zn), Chromium (Cr), cadmium (Cd), nicked (Ni) and arsenic (As) of sediment by
analysis methods of ICP-MS and BCR continuous extraction, distribution characteristics of heavy metals and
the change of nutrient were analyzed. At the same time, potenstial ecological harm index and cumulative
index method were used to compresively evaluate the ecological risk of heavy metals in sediment of river
basin. It turned out that with soil quality standard of Beijing for the value of ratio, sediment eutrophication
of middle and lower reaches was serious in rivers of Beijing, heavy metal enrichment strength decreased in the
order; Cd>(Cr, As, Zn)>(Cu, Ni). As the sediment potential ecological risk assessment of heavy metals,
extent of injury decreased in the order; Cd>(Cr, As, Zn)>(Cu, Ni), the potential ecological risk of down-
stream was the biggest, the biggest ecological risk was found tin Juma River. According to pollution assess-
ment by method of cumulative index, the pollution degree of rivers in Beijing decreased in the order: down-
stream >middle>>lower reaches, the largest pollution of heavy metal was Cd in sediment, followed by Cr, As
and zinc, less polluting was Cu and Ni. To sum up, pollution degree of rivers in Beijing decreased in the order:
Juma River™ Yongding River > Chaobai River > Wenyu River>>Ju River. Especially, the accumulation of
heavy metals of downstream in sediment was more, and had the largest potential ecological risk.
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R 1.5640.17 1.21£0.11 0.9340.08 1.81+0. 27 1.3240.19 1.4540. 09 1.3740.43
T iE 1.7440.05 1.5140.17 1.2940.07 2.24=+0. 31 1.7940.07 1.8440.13 1.87+0. 21

I % 1.49+0. 32 1.1440. 07 0.93+0.06 1.9440. 23 1.2740.09 1.3340. 21 1.3740. 22

EEE RYE 2.3640.12 1.78+0. 15 1.68+0. 22 2.7940.08 2.14=+0.17 2.27+0.13 2.33740.23
T 3.9740.42 3.0140.13 2.99+0. 27 4.79+£0. 25 3.8840. 44 4,72+0. 41 3.9840.29

lstia 0.78+0. 04 0.4340.02 0.62+0.11 1.13=£0.07 0.72=£0.06 0.69%+0. 04 0.6340.07

NERT| Sabi 0.99+0.12 0.68=£0. 14 0.79+£0.08 1.3540. 05 0.97+£0. 21 0.83=£0. 10 0.96+0.12
T 1.244+0.13 1.04=+0.09 1.35+0. 23 1.79+0. 06 1.25+0. 34 1.54+0. 22 1.41+0.19

(2) Hakanson W78 £ & fa F 48 BUL PP . AR
Hakanson W74 & i F 48 800 (R Ok PEH L I
KK ZJER T Cr,Cu,Ni,Cd, As fl Zn < Fh & 48
WEAE AR .t 2R 10 RIN, 7K 2 W] L ) 1 3] A6 i
iR E R R R E A SR E R,
Ak 138.1,110. 7,98. 9, <150, I8 #i /l A14E 5
)L U G O AR R R AW AR A AR
R, /5 177.7,178. 3, 39%F 150~300 2 [a] ; [ 7o)
FEA IR e A R B R E M e AR S e
TR 43y 144.9,123. 3, ¥<150 , 7K & 1T Tt Adi T
FHE S o] i i e v E 4 R S b AR R R T TR R
BEELR: 45k 198, 8,181. 5,266, 4, ¥4 150 ~
300 Z 8] 5 7K % 07 30 P10 | I Af AT R YA TR 9 OIS U v

ELEMER P ERENBEESEE.R 59HR
276.4,180.1,181.5,161. 2, ¥ 4F 150~ 300 = [i] , fiii
6 Lh 3] R Ui R U T TR 4 A L O R T A A
fEE R, 12,4, WIKEPHELSBICEBELES
KRS 2B & B, Cdy As Fl Zn W EA4E S G F i KL Cr
KZ,Cu il Ni @ FEAE B E R/

(3) M RBHR BOE VP . 38 i H 2R R Rk okt
bR U i Cr, Cu, Ni, Cdy As Fil Zn X FPE 4
JE G Y AT VR, UL 11, AR B4, b aT i R
e Cd 5 44k 8 h—58 7K °F, As, Zn 1 Cr iK 8|
JE G YK Cu A Ni IR B B2 05 g o % He 4 #7450t
F YT YN B0 o K 8 T E TR AR I e Cr,
Cd,As I Zn DU Fp 5 42 I8 5 Yo K48 0 b B2, Ca FI
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Ni K525 Y 5 Dyl i Je i Cd 75 G ik 21 5 B K
-, Cr, As fil Zn #B A —58 B 5 4%, Cu 1 Ni hy o g

1Y IR Cdy As #l Zn = Fp 4 )@ b 25
e, Cr,Cu Fl Ni iR fET5 4L,

F10 KEPELEEBEESKEEMN
Skk &
W K - . BT R, A
Cr Cu Ni Cd As Zn pigics
i 34.6 31.3 28.4 39.5 38.2 37.7 138.1 1%
K RE ] b3 57.4 44,9 43.1 64.9 60. 3 58. 4 198. 8 rp 4
T 69.7 58.9 57.3 77.1 73.3 70. 2 276. 4 rp 42
i 28.9 26.7 24.5 32.9 36.3 30.1 110.7 1%
iSRG i 36.6 33.5 31.2 42.3 39.9 38. 2 144.9 1%
T i 50. 2 49,7 45.5 60. 2 57.2 53.1 180. 1 rh 4t
i 33.1 28. 4 25.9 37.7 35.2 34.4 121.3 %
MERTRG] i 45. 6 39.3 36.3 57.8 45.1 44, 2 177.7 rp 4t
T i 59.3 50. 4 48.2 79.3 56. 4 55.3 181.5 rp 45
B 49.9 45.1 39. 2 68.8 63.3 60. 1 178.3 r 4
¥ Iy i 72.4 69.9 55. 4 89.1 78.3 74.2 266. 4 rp 4t
TE 89.3 79. 6 71.2 130.3 119.9 112.3 412. 4 B
i 29.5 26. 4 23.3 33.6 31.4 30. 4 98.9 1%
) YAT i 35.6 32.3 30. 3 42.4 39.7 38.2 123.3 1%
T i 56. 7 50. 3 44.1 67.5 64.5 60. 3 161.2 rp 45
11 EkFERERKEFELEMERIBHESR
0 Cr Cu Ni Cd As 7Zn
i H Igeo Va4 Igeo iR Igeo N Igeo N4k Igeo Vi Igeo g%
K 5E T 1.15 rh 0. 66 % 0.52 % 1.96 rh 1.81 rh 1.67 rh
=) 0. 82 rh 0. 64 % 0.58 % 1.67 rh 1.21 rh 1.14 rh
Y RG] 1.03 r 0.89 i 0.78 2 1.73 i 1.54 h 1.48 G
15 3y 2.58  Hh—u 1.24 i 1.08 el 3.42 G 2.34 2.16
bERT) 0.76 7 0. 64 2 0.55 7 1.59 h 1.37 h 1.19 h
ol 1.27 rh 0.81 % 0.70 % 2.07 h—ig 1.65 rh 1.53 rh

3 Wiehge

[ 107 N 1 R T e G 5 N 77 N1 D o o e o8
&R F R MR A AR A B K
ARSI SRR 0 S o 1 I Y AR v B 4 R
15 Y% FRAr MU AR I H A 57 34 3R B0 BB A — 3K
P AT 3K BEAIF ST S X AN K I ) FE 4 T R B HE AT
TR A S KIS T AN T . ASEIE S R
S 7K E AT AT L RART IAT  HE  Ye] R T 8 4
J& Er IR Ay & i R B i AR IR
TR R L AT A ] X 3 AR ) R
Terh & A HABITR & AR R AW B — 3
P, B R ERJE T Cd & i AR, Cr, As Al Zn K
Z.Cu Fl Ni K #pr, M led Cd, Cr. As fl Zn
bR 2, Cu il Ni 88/, 254 43 B A6 50 i S8UIK U8 5
GBI PR A RAS T A B i B BRI AR
L] > 7 2 Y] > T > YR A T > YR, 25T O Ui
JE e A FRAL T 5 E SR E A8 AR A E SRk
18 Sk 5 Ry v 3R N A 3 Sl HETBORT Tl 3 Bl CRLAE T i
P Tolk A AR K 5558 K B HETS 46D . 80l
BLA IR B2 L 186 K T %o o 4 T 1 W o A R

AN T 42 I 76 28N [ 90T 30 R 44 3% B0 M 40 A R AIE 1Y

— B0t YA A T > i Tl > ) T > R AT >
VAT o & e YR v Cr, Cul Ni AT As 1 DLBR W 245
F.7Zn F1 Cd FELATT A HA 0 £ ,Cd, As Fl Zn A W)75
PR AR AR G F AR 5 5 R A T X 3R
Sl W G2 [ ol = R e Al N3 R e Sl g B
Al —%, IR A R WA S KR PP 4 R B
A5 T IOK ZR A f A B R Ay 5 ) > K o ] >
T 1A = A T > YRR, 4% 9T G IS Jé - Crs Cus N,
Cd, As 1 Zn 7S Fp 8 4 J& rh v 7 A2 25 fa 3 48 B0 R
(1R Cd, 35 25 B A S5 % . kOl Cr, As il Zn, W
FEA A G FE /NI & Ca BN, i R FUE B0%
A0 3 R B V6 T A T L R L A5 R SR B RS
YL p v B R HE T T > gk g T > > 3
T[> yR) i), B 4 J@ ot R 5 Qe BR EAR Iy Cd> (Cr,
As.Zn)>>(Cu, Ni) , Y] hy 55 15 1 T 0

AR A 5T & e A, Tl R e AR Ak A
SRR ™ IR B TR Y HE TS A T R R A B
R JE Wy BT st B T I T 4 VT Gl n) AR SR A AE L R
A SEAS L0 A b IR I i 8 T 4 JE B DR AP G B 42
HET — 5 MR E AR - 7T LA DL LS ke . (1) 42
e N B AR BRI IR A s AR KRR B T A
AR OR W T R B A B AR E AL RA 2
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iR BRI A TR 2R A L T AR S AR Y
JPIE B G R Ve G R - AR L AR WA RE . R
A RSB s (4D sk K B IR B LR A e 25T AR
P 075 G B0 L AR LT AR B EAT 5 BT kL SRS
FIF B R4 IR 4
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