29 12 Vol 29 Na 12

2009 12 Acta Scientiae C ircun stanthe Dec, 2009

R R , .2009 [J]. , 29( 12): 2606- 2615
Ren S K, ZhengX M, Zhou LM, et al 2009. A new assessnentm ethod of heavy metal polluton n tdal flat sedments using cobr ndexes[ J]. Acta
Scientiae C ircum stan tiag, 29( 12): 2606- 2615

D AR AL R, A2, REIR, TAK, A%

FRMBEAFHEFENF LT HEALRE, £if 200062

: 2009-03-18 : 2009-06-09 : 2009-09-10
» s ( r
a b, s (Cu Cr Pb Zn Mn Fe) . s
( L a b ) . .
,CuPbZn I R ra=-097 = -0.8 r,,=-098 Cu Pb Zn d
;o Cr - , ,
+ (253-2468 (2009) 12-2606-10 : X144 : A

A new assessmentm ethod of heavy m etal pollution in tidal flat sedin ents using
color indexes

REN Shaofang ZHENG X angn n, ZHOU Linin 7ZHU Lifeng SONG Lianhuan WANG Yongjie HUANG

D ong feng
Key Laboratory of G eo-infom aton Science of the M mistry of Education, East ChinaNomalUniersity Shanghai200062
Received 18 M arch 2009 received in revised fom 9 June 2009 accepted 10 Septenb er 2009

Abstract Environm entalm onitoring m ethods for environm ental protection of tidal flhits & an mportnt topic in wetland research. To search fr a rapid
assessn entm eth od of so ilh eavy m etal contan mation i thiswork a cobr index systan (L' , @, b* ) was designed b evaliate he concentration of heavy
metls (Cu Cyr Ph Zn Mn Fe) n the ssdinents of Chongn ng Dongtan The results ndicated a strong comehtion bew een the color ind exes and
heavy m etal contents in sedinents which mplies that he content ofheavymetak in sedinents can potentially b e quantitatively deduced fran the sed m ent
cobr ndexes Regressionmodek between the cobr ndexes and the heavy metal concen trations w ere established and tested In the bw, m idle and high
beach sedinents of Chongn ing Dongtan there were significant negative correlations between Cu Ph, Zn andL” , with the highest comelation coefficient
of Cu being—Q 97, ofPbbeing — 0. 88 and of Zn being — 0. 98 therewere significant posiive comelations beween Cu Ph, Zn anda” , but there were
sinificant negative correhtions between Crand a* . Thiswork show s thatwhen the heavy metal content in the estuary is stablg the cobr indexes can be
rapid efficient and useful proxies for detiled hige— scaled surveys ormonitoring of heavy metal pollution in tidal flat sed in ents
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R Cu Cr Zn
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1 (n= 90)
Table 1  Statstical characterstics of the cobr indexes in tidal flt 2 (n=90)
sedinents (n= 90) Tabl 2 Swutstical characteristics of heavy metal contents and their
background contents in tidal flat sedinents(n= 90)
/(Mg g!)
L 70. 05 61. 35 66 52 2 61
@ 010 -09 -062 038 Cu 4315 1015 24 51 6 99 17 43
b 7 80 > 75 668 066 Cr 15219 5160 85 06 % 62 28 27
L 6525 6015 6269 208 Pb 3529 5 81 18 60 6 06 20 14
a L35 =050 030 048 Zn 11450 41 73 67 98 14. 91 48 79
b 9. 50 6. 55 7 76 073 ( 1997).
L 66. 75 60. 55 63 10 196
a L05  -035 039 045 33 BESHEELR TR A EN X XA
b 8. 80 7. 10 7 96 Q0 47 * = P
L a b Cu
32 HMBNPYELELER IR (if Pb Zn 3 3 )
L Cu Pb Zn Fe Mn s Cr
2 3 *
Cu Cr Pb 7n 2 .a b Cu Pb /n FCMH .
, o) , R Cr L a b
2
3 . Pb
, CuCr
3 (n=90)
Tablk 3 Comehtion coefficents of the cobr ndexes and heavy metal contents organicmatter (n= 90)
Cu Cr Pb 7n Mn Fe
L -0.96" 0. 81" -0 8" - 098" -0 86" - 088" -073"
a 0. 95™ -0.76" 0w 096" 0. 79" 081" Q70"
b 092" -075 08" 0. 94" 0. 72" 073" 078"
L -0 85" 091" -0 & -0 85" -0 87" -0 84" -0 54
a 0. 93" -0.76" 0w 0. 93 0. 95 094" 0 52
b 0. 75" -0.56 08" 0. 78" 0. 82" 080" Q0 34
L -097" 0. 81" -0 & -0 98" -097" - 099" -0 26
a 0. 94" -0 82" Qo1 0.96" 0.96" 095" Q0 28
b 079" -0 83" o0& 0. 80" 0. 85 080" Q0 48
“Tp< Q0L p<0. 03
4 (D iscussion) (
2
41 HESOE #FENXR )
D) ( 0
, , ) ( Femandez et al, 1988 ,
() ; 2006).



2610 29

: (L) (a ) (b ) :
- (1) (2)
. 20 90 . ODP( ) y = 64 19- 4 17 (1)
\ CIELAB y = 85 55— 2 8 (2)
, ( Seiya , ¥ (Lx )» X1 (a ) %2
etal, 1992 Janetal, 2002), (b ), R’ 08 Q74
(W illiam .
etal, 191). CIFLAB L , (). , , FeMn
; a - Fe , ;
b - , (). , , FeMn
(Seiyaetal, 1992). Fe R
2007 7
( 2),
’g
| | 56 1 ] 55 | ! J
=2 -1 0 1 2 5 i 9 11
Y s
2

Fig 2 Rehtionship between redness yellownessand brigh mess ( y-ax §) of sedm ents
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Tablk 4 Stutstics regression models of the colorind exes and heavy m etal

contents in tidal flat sedinents (n= 90)

’ 6 ’ R? F
Cey= 156 8- 2 07L° 0 9270 166 02
CuCr Pb  Zn Ce,o= - 467 19+ 8 57L° 0 6240 24 24
, 4 ) 4 , C,,= 2168+ 11 87 0 8070 54 23
Cyo=33433-4 18 0 9610 319 73
’ : Co = 24 26+ 13 294" 0 8630 81 73
3 Ce,= — 488 42+ 8 94" 0 8200 59 15
4 Cp,= 16 58+ 12 62 0 8870 102 40
C = 67 30+ 29 74d 0 8680 85 34
’ 5 3 ’ Cey= 165 T4-2.21L° 0 9450 203 29
) ) Cc,= 384 23- 38 25 0 6850 26 11
Cp,= 17 78+ 8. 88 0 8250 56 69
C,= 380 38— 4 89 0 9660 342 01

ca=0 03 F(1 15)=4 54 F(2 14)=3 74
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Table 5 Canparison of regression model statstics and m easured values based on heavy metal contents in tidal flat sed m ents
. . . Cu/(Mg g ') Cr/(Mgg ) Ph/(Hgg ') Zn/(Mgg')
L a b
63 75 - 045 6. 74 20 47 18 87 %. 13 102 75 16 34 14 37 59 34 56 16
61 98 0. 33 7.52 28 60 28 9 65. 87 72. 23 20 71 20 41 77 03 76 32
62 49 0. 44 8 25 27 83 26 51 8. 59 79. 87 21 72 21 21 74 68 71 71
43 IRMEESEEELREEZHM AR K 4
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CuCr Pb Zn 3 ,
IS0
Cu(ng-g™) Cr/(ug~g“) Pb/(ug'g" Zn/(ug'g") Mn/(ug'g") Fe & it HHURS it
10 20 30 50 10 20 500 1000 1.0% 3.0% 5.0% 0 05% 1.0%
o1 | | T 1
S5
10
g
2
" 15
LS
20
25 4
Cul(ng-g™) Cr/(ug-g’ Pb/(ng-g™) Z n/(ug'g' Mn/(pg-g™) Fe & fit LR A it
20 35 50 50 120 10 20 30 40 55 1000 2000 0 25% 50% 0 1.0% 2.0%
0 [ T 1 [ I 1
5
10
§
= 15
=
5 20
25
30
Cu(ugg")  Crl(pgg™ Pb/(ug-g ) Ln/(ug-g Mn/(ng-g™") Fe & fit AL A it
15 25 35 5() 100 |50 50 60 70 80 9 0 500 1000 0 25% 5.0% 0 1.0% 20%
0 T 1 1 [ [ I 1 T 1
g
2
=
L3

3

Fig 3 Vertical dstrbutions of heavy metals and organic matter n cores fran high, m iddle and lw pars of the tidalfht
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