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FEE N TSN X PR IO Y T 4 75 Je BUIR L (R B KK AR 24 R4 T 11 A& F B 25 DUTER AL &
M TES)E He As Pb.Cr.Cd Ml Cu 17 &, 5% I Hb B FRHE B0 LW 7E A= 25 RV 48 4000 3 1 4 s V5 e A2 1 I
RSN HEAT TN . R EH . (DAXTBRYESLJE Hg As . Pb.Cr.Cd.Cu F & &N 0.673.6.27.24.40,
78.60.,0.25,45.80 mg/kg. Stk T E K RICRY VI ME; (2) 2 X4 8 ¥ 2348 80 He(1.53) >
Cr(0. 75)>Cu(0.38)>>Cd(0.11) >Ph(- 0.77) > As(= 0.90) , YL EF % Hg.Cr.Cu.Cd 7544 ; b is 5 Ye de N
PR, B BRI T Tl B K BT V5 K AR s (3) 4 X 4 JE S 2 v A A S KU R B He(336) >Cd(63) >
Cu(12)>As(9)>Cr(5)a Ph(5), Hg FA IR A 2516 5 5 38 M 4 DXV 78 A 45 XUR: 48 3 RI=430, H v Jb 536 i @l
Hl RI=633, 4 @ £ A fEH ™, BFST 4R BEA8 D 3 M XA Tl Ui IS De 16 B0 A A 2548 52 4R IR A A 3
KR DU s T 4 5 b BB 5505 W A A A KU 48 45 M X
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Wit 5 3k T 1) R K TN A 2R AR 4 L Tl A
Az 1 R K 5 I TS G ) R A K AR I 228 T
WUTEY) o (Peng et al, 2009) ; 7E3& B4 F , DT
Yyrb 5 By o3 38 a7 R e A R R R Tl i
A b KA B T KR Y R R TS Y R
(Dexter et al, 2004), UL I5 9 F LA
LY R E SR o S i Jm A o 4 R B
W fift . o (6 B W) 6k b i 4R S8 4F 5 (Radha et al,
1997)  WKAE S R G ™ H, S T E N A
R A A U R CI N iR(S IS TI NS RIFRE 5/ SN
DURY b 09 8 4 Jm 19 g A= 288 T i 7 R & oF
¢ W T B 4 8 PP O 1k 32 O R AR TR B T
TE A 245 KR 48 %1% % (Ouchir et al. 20165
Raknuzzaman et al, 2016; Yan et al, 2016), Hi &
FRAE B0k T LATE N BR PR 5E 75 5 (B 09 B Al b S e Tl
P LIRS HE R ) B 4 R 7R DR vh i R BRI
T TE AR 25 AU 8 B0 ) [ i 25 08 T 4w o i S
A ASTEME N (LRE S e B 4 R 19 A e LR BE
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Fig.1 Sampling sites for river sediments in

Tongzhou district

1.3 H&SH

FE W I H A Hg. As. Pb, Cr, Cd, Cu &
6 FlvEE 4@, [F) B3R W E T UT RN R A ML L S
RHA A AR AW RO RO S Y B A S 4 B
38T, o, He As W@ Z IR BT Y K.
fft ARG B LB I A fROE T R R T 28Ok ) (HI
680 —2013),Pb.Cd M7 Z: BA( + 3 ot & 45 4% 11 )
FE A 8 P RO A OGO BE VA ) (GB/T 17141 -
1997), Cr W 5E 2 B L3 DB n9 Il e KA 5 i
WA 6 BE B ) (HT 491 — 2009) , Cu il 5 2 BE( - 43¢
J R BRI E R TR TR A O B 1 ) (GB/
T 17138 ~1997) . A LTI & 2 MR L e I + 48
AHLFE B EYNY/T 1121.6 — 2006) , L # il & 2
HRC 4RI 5 ¥ ) (NY /T 88 — 1988) , 4 R4 i il
FE S IR RS I e ) (LY /T 1232 - 2015)
(R HE 02, A I SE 2 IR (3 4 WU SE vk CE R
TFERED VNY/T 53 - 1987) , il B A E S M AR AR

IR A E ) (LY/T 1228 — 2015) H ) By — i iR
Fe sk B S A E 2 IR R AR 3 R I RE ) (LY /
T 1228 — 2015) A4 &E Bp 15 Lb (i
1.4 M F*E
1.4.1 3 248 H&k
(Muller, 196D U0F .
Io= log,[C;/(K XB;)] (D
K. C, BESEILINE(mg/kg) s K £HT
AN TR 1 DX 2 A b J5T 2 S 1 B A8 IE R A (— )R
1.5):B, NE & T 5 H (mg/kg) . AW 5E S % Pk
[k 55 (2004) X Jb 5 b X+ 38 4 J@ or R 15 5L (E 1)
T R DL RO B S BUE T (R {45, 1988) 1Y
s, WK 1, M BRSO HARMEIL R 2,
®1 IEESETEESE(C)RESHRE(T,)

Tab.1 Background values (C;) and toxicity coefficients

M BRI (1) THAE A K

(T:) of heavy metals in Beijing area soils

i [{ Hg As Pb Cr Cd Cu
A 0.08 7.09 24,60  29.80  0.119  18.70
FHEREC 40 10 5 2 30 5

®2 WERREH(L.)SRITE

Tab.2 Rankings for the geoaccumulation index( I, )

53 PR i 8] 5 e B

1 400 <0 0 VRGE ]
0<I <1 1 TR —rp TS
1< oo =<2 2 RS Yy
2< ] 40 <3 3 oh BB G Y
3 g4 4 (SR
1T geo =<5 5 SR A R 7 e

Ieo>5 6 e 5 Ye

1.4.2 W& £ SRR HE A S5
(RD #2430 (Hakanson, 1980 UF .
E, =T, XC,/B, (2)
RI=2 E, 3
X E NEGREE SRR T, AE
% BB R E (Forstner, 1989), L3 2; R1 N RAE
LT A A S U 45 B, D 2 R B R I SR
HEBSEE . E MR A5 Gbrifi IL3 3.
R3 EBEELESRERB(E )MEBEESRE
FEH(RL) o AR
Tab.3 Ranking criteria for the potential ecological risk

coefficient (E;) and the potential ecological risk index (RI)

A BN R ABHERRE ABNRE R AR

E,; <40 E=35 3 RI<C150 2R
40<E,; <80 rh & 150<<RI<C300 rh &
80<<E ;<160 B 300<CRI<C600 B
160<<E ;<320 R

RI=600 R

E. =320 &
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21 EEEAE

3 o SR A A3 A A5 S A T N X AR A
AN]SR A S A R & i B E . Hg: 0. 040 ~
2.860 mg/kg,As: 2.49~13.50 mg/kg,Pb:2.8~
55.9 mg/kg,Cr:39.2~146.0 mg/kg,Cd:0. 049 ~

1.030 mg/kg,Cu:14.1~206.0 mg/kg, WM X &
4 J® Hg. As.Pb, Cr, Cd, Cu F ¥ & & 73 9 K
0.673,6.27.,24.40,78.60,0.25,45.80 mg/kg, H: T
EIRAES RN 118% ., 44% ., 43% . 31% .
84 % .86 % . Hih Hg Cd.Cu 48 5% R B K, £ H:
Z RGN R, 30N XA [R] SR T 3 DR
VESESREILEA.

x4 BMNARTIRYUESERE

Tab.4 Heavy metal content of river sediments in the Tongzhou district

W4 | & i/ mg - kg!

s i AR R Hg As Pb Cr Cd Cu
1 [0 AT B 2.860 12.00 55.9 146.0 0.580 206.0
2 dtiz i T A 0] 2R A 2.600 13.50 34.4 67.1 1.030 67.3
3 dtiz i REW 0.181 4.09 20.9 70.3 0.188 14.1
4 b [#7=30) T, 7Y 1.190 6.96 25.8 87.0 0.302 67.8
5 b [#7=0) [oiRe g 0.724 6.91 27.6 102.0 0.314 55.9
6 RRERG) % e (i 1RZR) 0.073 2.85 25.6 72.5 0.103 17.3
7 TR U e 7k XU 0.079 6.31 5.9 60.2 0.134 33.5
8 SR TR 7Y B 0.516 6.41 20.8 76.8 0.087 30.6
9 s I R 1.380 4.79 27.5 104.0 0.413 93.8
10 JRUHE Yo 7] Ltk 0.163 3.84 19.1 123.0 0.181 36.8
11 ERERCE 8 5, 8% (B R 0.226 4.28 21.7 93.4 0.120 25.0
12 ERERGE K T s CERLERR) 0.615 5.21 2.8 45.8 0.308 58.2
13 K 3 ik X% 0.411 8.47 22.4 81.0 0.113 24.7
14 WK JLTE 0.175 3.09 20.8 68.3 0.117 21.6
15 K] W P& G D %) 0.985 7.37 42.7 94.3 0.464 65.3
16 WK INA LB B VE 0.040 2.49 15.3 39.2 0.090 14.7
17 i H 75 FR e i A 0.077 7.00 22.8 47.7 0.148 35.9
18 RS0 B AR B 0.097 2.88 25.8 46.1 0.067 14.6
19 R IR G I 0.098 9.06 21.2 75.0 0.049 23.5
20 TR A T W PR AL 0.514 5.56 30.6 76.4 0.326 40.0
21 K5 T JUEE # GFR R ) 0.972 7.72 26.7 76.5 0.331 42.1
22 NG ET] i 0.195 7.64 25.1 70.9 0.107 30.4
23 NG w1 A % 0.402 5.95 19.0 75.1 0.235 34.2
24 32 10 9 TR K i 0.185 3.75 18.7 75.7 0.225 22.4
25 T2 1) 9 T EX ¥ N 2.060 8.51 30.9 91.2 0.209 69.0

22 BEeRESFMERIBHIEM

B XIRITARY P E4LJE He, As.Pb.Cr,
Cd.Cu 11 1 R 4G B {8 43 5 R 1.53.-0.90,
-0.77.,0.75,0.11.,0.38 , K/NHEF 2 Hg>Cr>Cu>
Cd>Pb>As, MV MEKE, Hg 1975 4 e 9™
BT 2 R (PG Y IKFE;Cr,Cu Ml Cd &b F
1 PR -3 15 QK F s As il P BEAR LTG5,

YUY He Cr.Cu 1 Cd 75 Ye i i R FLFE $as
(8] 73 A7 WL BT 2, 5 G die Sy 7 i ) 3 SRy b oz VT o
e W3k X B, % B He W75 Yol imib 3] 1
5 (RIS 55 YL K ) . Cd fe it ik 81 1 3 (|
ARG YL KOT) 5 4 X5 YL g S ™ A T S A

RS Y TAT A28 0 R TR T KR R R R R T
23 EERBEBEEETSKEIEN

N DX 25 AN ) GO AR RE AL rh L BB 42 8 Hg.
As.Pb.Cr.Cd,Cu 1YV 98 75 A4 38 WK RECE D
539 336.9.5.5.63,12; Hort Hg Jo 3 H A ok
AR, Cd A A S K, HAaE 4 R4
AR R B . M 4 XU 7E A2 25 KUK 48 40 RT
=430, SR F HARmASGF. AWM 11 %
TR BT A A S K HE £ (3R 5) kB, dLiz W (RI=
925) iz I T (R1=648) ELAT R 5 1Y A= 2508 3 L 7
RJGFN(RI=601) KUk Bl ] (RI=349) HA K5 1
EBEE,
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Fig.2  Pollution distribution of Hg, Cd, Cr and Cu in river sediments of Tongzhou district
x5 BMAURNBRYELEEBEELESRERE(E:)
Tab.5 Potential ecological risk coefficients (E;) of heavy metals in river sediments of Tongzhou district
.~ W A5 EL BB AT RECE) . A 25 K

% Hg As Pb Cr Cd Cu sy

dbiz 5 756 12 7 6 122 22 925 R 5k
i NERE) 1 37 4 5 5 25 5 81 1%
SR il 7] 4 267 8 4 6 51 13 349 i
& 1) ] 2 210 7 2 5 54 11 289 Rk
UK A 4 201 8 5 5 49 8 276 rp 4
T HE R 1 39 10 5 3 38 10 105 BRE
S 2 [ 1 49 4 5 3 18 4 83 L2y
1 A 2 153 10 5 5 48 9 230 R
NG 1 486 11 5 5 83 11 601 AR5
ANLRD) 2 149 10 4 5 44 9 221 rh 2
32 W 0 T 2 561 9 5 6 55 12 648 AR5
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3.1 AAMRABRMEEETEKELRE

SRy T B UL M T 3 N DX T AR Y 4 TS Y K
- A T 4 S E | LR R A AR v DL &
HABAEFE R TR 3B (R 6) . bl E 4R
Hg.As.Pb.Cr.Cd.Cu -3 54351 R 0.080,
7.09.24.6.29.8,0.119,18.7 mg/kg. il MM X ] i UL
B Hg, As.Pb,Cr.Cd,Cu i & £ it K AE 4 5
H 2.860,13.50,55.9,146.0,1.030,206.0 mg/kg., fix
KHEBFRE E o 9 R 35.75.1.90,2.27,4.90,8.66,
11. 02, 5 i 4 J& 16 A [A) 72 B 1) R,

(IR BE B bR ) (GB15618 — 1995) Hh 8 4
J& Hg.As.Pb,Cr.Cd.Cu By — R br#E4> W~ 0.5,
25.300,300,0.6,100 mg/kg. i M X ] i L AL 4
H4 R He Cu Fl Cd MR, Hofw OB bR A5 8000 51 R
5.72.1.72.2.06 ; AR 2 (I A7 W05 0 0 4l v 88 A 4 oy
S TR B A O 3 5y 44 %6 496 4%

R A 56 B A 45 (1995) BB 5% , & E K R VTR Y
F1 84 )8 Heg, As.Pb,Cr,Cd,Cu ¥ & &5 % K
0.042.9.1.,25.58.,0.14.21 mg/kg. il JH X ] i YT FL

YWrhE 48 HgCr.Cd,Cu &2 20 B & v [ K &30
U HIME R 16.02,1.36,1.79.2.18 fi5; % K
HAFQOIDMPFRE R, WK RV EL R
Hg.As.Pb.Cr.Cd .Cu V¥ & & 534 0.2.12.94,
21.42.51.34,0.31,21.81 mg/kg. K IT7K & UL
HH 4R Hg, As.Pb,Cr.Cd,Cu & &3 5 N
0.098.8.1.,27.72.74.6.,0.3,40.47 mg/kg. il M X i
WO Hg Cr.Cu & i B E WK R Y 3.37,
1.54.2. 10 f5 B2 KILK R MY 6.87.1.06,1.13 fif.

5t nt i FEE AR Ll N K TR Y E 4R
B SRR 5 A T O R CE R RIS,
201 FHZE AR, Cr Cd 19 B it/ 38 ] i 38 L 3 7
PIE AR IR 4E,2012) , Pb Fl Cu 422 3 15 3 37 38 b
IS OL (=

55 ep [ o K mE b DX R A B 38 X T
T 4 @ B i SRR T (G2 45, 2009) (ABTL
CUF 4R A5, 2009) A5 VAT 30, 3522 PR AT LA 2 L
o XCHA B S R B 32 RS TS B Y
S T 4 JE TG Y B, N XU I AR i
U 1A 3T A AL T A R KT BRI T T K
PRS2 Ml 3% Bl 08 52 1 AR X 387D

Fo6 BENMNRARMAYESLESESHMHARMITLL
Tab.6 Comparison of the heavy metal contents in sediments between Tongzhou district and other areas of China
HE4JH &/ mg - kg!
)75 S A 525 3CHik
H K Hg As Pb Cr Cd Cu 5 ik
5% A6 iy - T 5 0.08 7.09 24.6 29.8 0.119 18.7 %5 TR ik 45, 2004 s 2= 45, 1988
2 bR + 8 R bR 0.50 25 300 300 0.60 100 ( h eI AR ) (GB15618 ~ 1995)
3 g EVK R FYE 0.042 9.10 25.00  58.00 0.14 21.00 BRI A 45,1995
4 KE H K R 0.20 12.94  21.42  51.34 0.31 21.81 KEHFE. 2012
5 - KTk & 0.098 8.10 27.72  74.60 0.30 40.47 KEEFE. 2012
6 I RT3 - - 25.00  25.00 0.42 47.83 g MR 45, 2012
7 i Jb 50T L I 0.670  6.01 31.1 31.1 0.29 45 Tk A% 2017
8 18 JH X 0.673 6.27 24.4 24.4 0.25 45.8 £
10 h WLV B 1.11 66.5 128.3  156.7  19.42 61.3 W HI4E, 2009
11 #B Ll - 36.70  55.34 - 3.61  165.16 T¥4%,2015
12 2] by 0.92 99.0 267 131 23.5 205 ViR B4, 2009
13 7 i 1 0.16 3.26 51.7 87.3 0.17 26.3 ¥25% ,2016

32 MBRYELEESLERESHXES

BALR R AE (201 1) B 58 I\ A b d T R JRUHS Bl T 350
AU & Jm i RAR S D s B Tl Ts YA G
MIX Tl FE 1997 - 2010 AE WM 2807 T 8K & e .
L B0 50 A J 9T 45 VT 2 0 43 A A 2 T i AR A
W2 Tl Al PR 7K B2 HE e AT 8 s F 98 3R
A b 5 B Tl DX DA B VS X8 B8R T 1 Tl % /K
A o 165 A HE A K TR A GE M T B (CE R AT,
2008)

DO 43 S 1 [R) PR AT DLl i T R 2 1

YA O 4 B 1t 7 (2222, 2008) , Pearson AH 3¢ 4
Pras Rk 7, Hg, As ., Pb, Cr,Cd. Cu #H & Z [0 Bg
Cr—Cd } Cr— As Fb, AP Z [B) 34 7 76 Bl 3540 G, 3R
B Y h A R TR A B AR AR IR . 3 44y
Bral LA it — 20 43 B 22 1 19 Ok U5 {5 B (Aris et al,
2014),Lk Hg As.Pb.Cr.Cd.Cu &R & & A2
AT T BT AR R R T 1 B AR AE AR AR
1A~(4.092) , R BT 25Tk N 68.200 . % H &
JEICE TSR — E s AR H AT &, Uil E
B R PR ), 5 B IR T Tl K Bk Ts K .
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Tab.7 Correlation analysis between heavy metals in

river sediments of Tongzhou district

fahr Hg As Pb Cr Cd Cu
Hg 1

As 0.745" 7 1

Pb 0.695" " 0.543" * 1

Cr 0.518"* 0.334 0.629" " 1

Cd 0.812%** 0.654* * 0.540** 0.302 1

Cu 0.834" " 0.590" " 0.689" " 0.680" " 0.603" * 1

HHUE 0.600* * 0.443* 0.605** 0.555** 0.601" * 0.761"
W 0.604° % 0530 0.487*  0.310 0.774"* 0.488"
BB 0.677° % 0.626* % 0.462*  0.399" 0.599** 0.629**
AR 0.529" % 0.493*  0.379  0.130 0.759** 0.304
A 0.145  0.188  0.030 -0.047 0.067  0.200
MAA 0.338  0.328  0.174  0.078 0.405*  0.234

TE: " FoR P<<0.01 BF K (PR ; * Fm P<<0.05 & F K
FORR) .
Note: ** highly significant difference (P <C0.01, two-tailed) ;

* significant difference (P<C0.05, two-tailed).

W2 2R W A AL 2 S A A3 2 e s TR
i EE 4 B 4 A B9 B B [l E 2 — (Borg et al, 1996),
MR 7 AT, DU A LTS Hg, As.Pb.Cr,
Cd.Cu ¥ fF7E W F A G X R E R TR T g
55 BT ok 2 T R B A A R A LA S
11T K AR A% 91 W B 5 2 )23 0 BR 40 JBORE H (PR
42017 s DU vh i 4 8 5 4 Wl R0 A R 1 A
KRR M5 H TR CRERIZE TCHLED A A/,
Fe Wk LL T 43w ) A 5 W OT R AFAE R 28 L DOTE
G HAEH., FRE, SHM R HTEBE
HaEIs Y, BERINE S B 58 LAY AT
FIHIPE e #§55 ,2006)
33 WhEldoEENRARMESETLI

3T ) e B R 42 8 Hg W As Pb.Cr,
Cd.Cu V& &7l 1.03.7.24,28.5,80.5,
0.330.53.4 mg/kg, &% LR T EHmH FHM 22X,
BT A0 4 8 Hg, As,Pb,Cr,Cd, Cu Hi 2
fRBCV- I E 53 5 2.27.- 0.71,-0.45,0.79,0.51,
0. 44, ¥ 38 MM 4 X5 DA b B8 FEUHS B9 4% 1) 43 A 15
LA E S A T IR R AP BRI S B P b e X B
(R 4 8 IS e s ol M, Wk REI H0 E 4 8 Hag,
As.Pb.Cr.Cd.,Cu V¥ W 16 A= KB RECE,) 43
B4 514.10.6.5.84 .14, ¥y Tl M 4 X, R Al
OV 2R S KU 46 % R1=633, Mk b BLAT 1R 38
AREE . TN X, DL g5 R R0, ki El
rhU AT DT RR ) T 4 T T YRR B T N 4 X
IR A 25 16 3 A L N At DX 38 5 Ay e

Il ) P A R s AR S S E L He 1Y
A 25 T f R P EE  HORH U A A 3 XU 4 B Tk
KA 81.2% ik 5 T E 4 (2016) B 55 45 e — 2L,
ZHEIEAR L K WU T He 1 W 78 28 28 KBS
FREE A FAR B K 5 e Ah . Cd A 1 i ™ &, H
Xt s 2B A KU 8 B0 Bk o 13.3 %0, X 5 E o
Al 5 (2015) B AIF 5 A A2 A A 1 5 T2 B0 9 28 B, Dt /K il
DU i Cd & S R B0 i b R
Hg) . @M IELE & 78 3K Sk 3k il A9 A= 25 307
3k i R S A O X8R, 32 T L K AR S
I Y 5] 28 AL RRIDE He Cd T 5 4.

&% Xk

A DS B AR L 45,2004, LT EEE SR S BT R
B RGEMIE[J]. HEEAR,25(1) 117 - 122,

FLRPE A T, 5k, 2011, dEas R iU Y b 4 RS
PR XV [T, #2532, 11(6) . 141 - 145.

T, AR, X5, 45,2015, B AT R e 4 ) S g
T BB R R B R[], AR5 4R, 35(3) .
911-917.

Al FRABUL. FBEH AR T IMD. de st B A B RE
2 AR AL (55,

A2, 2008, VLK AR TR BLK U6 5 4 J8 35 Y 4 M 5 9P (D,
Kb W KA 93.

T A L ZEHE A L4, 2006, RALA S B M RME B R E 4
BERGTFR R REBRAAEAR ST,
7(7):1 - 10.

FH B AR ZE L5, 2009, WL R W BV & 4 )8 15 gk
LRSI (1], RO oe 5 M, 22(3) .
1-4.

W ARIE L PNIR G, RIS 2012, Y AT 3 38 b 0 M X 3
DUR & B A A KR PR (D], BB R 2%, 33(2) .
606 —611.

INKES B ph N L 4L 2017, TR REVY E 4
J& B REY A3 A3 A R AE 5 75 Gk B PR A () ). AR A BB
24%,26(5) 843 — 849,

TR, B DLAR L F AR L4, 2015, AR F ALK U AN £5 3R T T
REVRYESEE R RGN R 2%,
35(3):903 - 910.

FOEEE BRI, B OO 25,2016, BB T K2 LR Y
ORGSR R AE 5 A S K L), BB R EE . 36 (4)
1153 — 1159,

FKRI IR TE, T8, 45,2017, Jb 50 90 3800 i 22 2 DT
WE SR E YT 1], B KAL A 5 KRR ,1506) : 74
- 80.

T E 40,2008, db 5T K VG X 4 e 4 R V5 e B 5T
[D]. db3t  dbm kil K2 . 64.
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Assessment of Heavy Metal Pollution in Surface Sediment of Rivers in Tongzhou District
WU Juan-1i'*, WANG Yong-gang"??*, WANG Xu'?, XU Fei"?, DONG Jing'*

(1.Beijing Municipal Research Institute of Environmental Protection, Beijing 100037,P.R.China;
2.Chinese National Engineering Research Center for Urban Environmental
Pollution Control, Beijing 100037,P.R.China;
3.School of Environmental Science and Engineering., Tianjin University, Tianjin 300072,P.R.China)

Abstract: Tongzhou district serves as a sub-center of Beijing and is the primary flood and domestic water
discharge district of Beijing. There are two river systems (Chaobai and Beiyun) in the district and compre-
hensive treatment and improvement of the water environment and local ecology is an important issue for
the district. In this study, we evaluated the pollution status and ecological risk of heavy metals in the sur-
face sediments of rivers in Tongzhou district using the geoaccumulation index and potential ecological risk
index. The objectives were to provide a scientific basis for improving water quality in the area. In Septem-
ber and October of 2016, samples of surface sediments were collected at 25 locations in 11 primary rivers in
Tongzhou district and the sediments were analyzed for Hg, As, Pb, Cr, Cd and Cu. The average content
of Hg, As, Pb, Cr, Cd and Cu in surface sediments were, respectively, 0.673 mg/kg, 6.27 mg/kg.
24.40 mg/kg, 78.60 mg/kg, 0.25 mg/kg and 45.80 mg/kg, higher than the national average in China. The
average geoaccumulation index of each heavy metal followed the order: Hg(1.53)>Cr(0.75)>Cu(0.38) >
Cd(0.11)>Pb(~0.77) > As(~0.90) , indicating that Cr, Cu and Cd pollution is light and Hg pollution is
moderate. The Beiyun River is seriously polluted due to discharge of industrial waste water and municipal
sewage to the river. The average potential ecological risk index of each heavy metal followed the order: Hg
(336)>Cd(63)>Cu(12)>As(9)>Cr (5)=Pb(5), indicating that Cd, Cu, As, Cr and Pb pose only a
slight ecological risk while Hg poses a high ecological risk. The average potential ecological risk index of
heavy metals for the whole of Tongzhou district was 430, but the risk index was 633 for the core sub-cen-
ter area, suggesting that the pollution and ecological risk are concentrated in the core sub-center area of
Beijing. This study provides scientific evidence for controlling pollution and remediating sediments in rivers
of Tongzhou district.

Key words: sediment; heavy metal; geoaccumulation index; potential ecological risk index; Tongzhou dis-

trict



