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BREBRDIEYHES (0--10cm) F 1994 4 9 Ak 5 EE AR S Mannheim 1
Worms MHEMFE T #I10 . 3 REUE bRl A6 <<63pm A4, 7 30—40C T TRIGHE
BA . SRR 1g, R H HNO,-HCl B & W #1714 . &8 Cr, Cu, Pb,Zn,Cd,
Ni 1 Mn 898 € KRB AAS Hi R, AR E Hg & & -

Hir &1 H CERP ¥ REBEEM FIHH BE XA LIL-BHEMKEESERATEA
REBEESEEMNGES TN, AU, 1993 FHTH L FHAR 15 MEE. Rk
BR<<63um WA BTN, HERATGE E B BT HEHES . Cr, Cu, Pb, Zn,
As, Ni, Mn 1 Cd % ERRIXF A AAS, ICP 1 X SRR NEH AR . Xh s Ao
¥ i85k 5 ¥E % CERP-DBMS (1§ CERP T H) .

1.2 BEEHRSHITEHE

EHRBEEEFEERRALIRFRENL, FHETRFHEETRERER A, &
YN W
X, =a,+(b,—a,) 1(1)(:;}::,,_—1(1)5;?;;;,

;i=1729"'ﬂ; j=1y2""P »

P, X NAREBREERYE: Y, A8 THRE j MR FEGEEE Y o M Yo,
SRRBHAREFE N ERAB/NSRKE a0, M 6, HX[EIH ETR 0 A
FELETCETESRY TR RAEFARREFIRTNEELZ —. URYTES
BB REBHITELARR.

C,
Io=log; (KXB,) 2

C. NEMESRBKE,; B. AR EETE VES BRI EFHERE"; K=1.5,
REBHEZHTERIEFRERFITRHENHH . KE LBIIBRYEERTRRA
25K 7 AFR:

Wi BEEISE | MEESR | PESER | RESR HisH o S ]

) . 0 1 2 3 4 5

% 5 0 I I | N v v
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Table 1 Description of facial features and ranges

53 TR X & AT PR
X1 Cr 5-9 REGEEHLENKFER RaE, UEKENR
X2 Rank-SUM(8) 5—9 HEAREEFERTOUHEAIER FH£IEHH,Rank-SUM®)
HR=
X3 Cu 5—9 NeROR A ¥RBK, WEREAR
X4 Ni 5—9  LdpmmE.ok KEELEXAK,BEEER
X5 Mn 5—9 TR ALK WEE R ERERT
X6 As 5—9 RTKE AFRIK, BEERR
(A GBREERAED
X7 Pb 5—9 HFLAUBRPLOAERPLN BEEEEEL NRACEMK,
EHER IS ¢ ¢
X8 leo-AVG(6) 5o BARMECGLRF TEHERLE WAL ERBMBK, [e-AVG(6)
Wk LB HRRRD AERZAETHAR, R
Leo-AVG (6) BT T B {H
X9 Hg 5—9 WAWERKE BALRK, WREERR
] B i LR E RN (D
X10 Zn 5—0  WEERE (R ERS L AM R £ B Ly 9 G
HHEHR)
x11 None 5 WRAKFEHEEE BB & X
(KB
X12 cd 5—9 FRMSBRE FRARPOCEABRERK,
T BE K
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2.1 JIRYHAETESRIGTRAHMBREY L RITREREIR
BELARX @) MR, HRELIEERIET RN EMUERESR N LABRBEIR, &
BmE 2 PR .
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Table 2 I, and rank of heavy metal pollution in sedimental samples from two regions

Cr Cu Pb As Hg In Cd Ni Mn Tyeo- Rank-
RHS {d/R) a/ry {d/R> d/R Ud/R) U/RY d/R U/B I/R) AVG(6) SUMI(8)
HK —0.43/0 —0.95/0 0.19/1 —0.20/0 — 0.47/1 1.50/2 —1.63/0 —0.94/0 0.10 4
PLA —0.63/0 3.62/4 0.19/1 —0.29/0 — —0.80/0 1.74/2 —2.42/0 —0.15/0 0.64 7
GK 0.57/1 5.70/6 0.97/1 1.07/2 — -—0.10/0 1.50/2 —1.77/0 —1.78/0 1.62 12
zZ 0.16/1 5.32/6 0.37/1 1.14/2 - —0.06/0 2.00/3 —1.88/0 —0.42/0 1.49 13

XT 0.34/1 4.61/5 0.08/1 —0.04/0 — 0.06/1 2.32/3 —1.35/0 0.13/1 1.23 12
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Cr Cu Pb As Hg Zn Cd Ni Mn I'geo- Rank-
RER /R a/r d/R) d/R) d/R d/R d/R UA/R) (I/R) AVG(6) SUM(®
DC 0.13/1 4.15/5 2.65/3 2.69/3 - 3.08/4 1.94/2 —1.67/0 0.51/1 2. 44 19
HS 0.31/1 4.03/5 1.11/2 1.50/2 — 2.64/3 1.81/2 —1.50/0 0.52/1 1. 90 16
JD 0.45/1 2.74/3 0.61/1 0.88/1 - 2.14/3 2.22/3 —1.25/0 —0.21/0 1. 51 12
HJD 0.06/1 3.15/4 1.19/2 1.24/2 — 1.78/2 1.87/2 —1.25/0 0.33/1 1. 55 14
SZ 0.20/1 3.53/4 0.59/1 1.00/2 — 1.47/2 1.81/2 —1.21/0 0.65/1 1. 43 13
CJW 0.26/1 3.75/4 0.61/1 1.42/2 — 2.10/3 2.06/3 —1.21/0 —0.09/0 1.65 14
HLM 0. 36/1 2.20/3 0.65/1 0.57/1 — 0.94/1 1.87/2 —1.63/0 0.24/1 1. 10 10
SG 0. 05/1 2.05/3 0.67/1 0.47/1 — 1.61/2 1.81/2 —1.54/0 0.10/1 1. 11 11
LK 0.00/1 2.25/3 0.70/1 0.62/1 — 1.14/2 1.66/2 —1.50/0 0.32/1 1. 06 11
BY 0.13/1 2.37/3 0.59/1 0.47/1 — 2.76/3 1.66/2 —1.54/0 0.11/1 1. 33 12
VAl 0.57/1 0.24/1 0.28/1 — 0.42/1 —0.92/0 2.06/3 —1.28/0 —1.28/0 0. 44 7
VA2 0.60/1 —0.81/0 —0.34/1 — —1.39/0—-1.09/0 1.74/2 —1.05/0 —1.30/0 —0.22 3
VA3 0.74/1 —0.39/0—0.21/1 — —0.81/0—1.05/0 2.06/3 —0.92/0 —1.33/0 0.06 3
SS1 0.82/1 —0.72/0 0.01/1 — —1.39/0—1.14/0 2.06/3 —0.78/0 —1.28/0 —0.06 5
SS2  0.89/1 —0.68/0 —0.08/0 — —1.39/0—1.11/0 1.74/2 —0.62/0 —1.28/0 —0.11 3
SS3  0.79/1 —1.02/0 —0.48/0 — —1.39/0—1.18/0 2.06/3 —0.70/0 —1.27/0 —0.20 4
STW 0.73/1 —1.14/0 —0.63/0 — —1.39/0—1.13/0 2.06/3 —1.02/0 —1.26/0 —0.25 4
SPW 0.67/1 —1.14/0—0.70/1 — —1.39/0—1.17/0 1.74/2 —1.08/0 —1.22/0 —0.33 3
Bk —0.58/0 —0.58/0 —0.58/0—0.58/0—0.58/0—0.58/0—0.58/0 —0.58/0 —0.58/0 —0.58/0 0

*I:dgeos Rilgeo Y RMEHK ¥ O PLA R GK VG O ZZ: W XT: F A s DC: MFT  HS: R D B 8
HID. &R ¥;SZ: A8;CIW R HLM. B ,SG: X4 LK: . 0 ;BY. BB ; VA1 E VA3, Vorderev Altrhein
1—3;SS1—SS3,:Silbersee 1—3; STW . Standerweiher; SPW :Spaitplatzweiher; Bk . B AR EH T HESR R
FHERE.
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Table 3 Data utilised in drawing Chernoff face graph for evaluation of heavy metal pollution

X2 X8
X1 X3 X4 X5 X6 X7 X9 X100 Xn X2
KX Rank- ) Toeo-
Cr Cu Ni Mn As Pb Hg Zn None Cd
SUM(8) AVG(6)
HK 5.53 5. 84 5.11 6. 73 6. 39 5.47 6. 06 5. 90 df* 6.55 5.00 7.87
PLA 5.00 6. 47 7.79 5. 00 7.69 5.37 6. 06 6. 62 df 5.36 5.00 8.20
GK 8.15 7-53 9.00 6. 43 5. 00 7.02 7.00 7.91 df 6. 01 5.00 7. 87
ZZ 7.08 7.74 8.78 7.70 7.24 7-11 6. 28 7.74 df 6.05 5.00 8.56
XT 7.56 7.53 8. 37 7. 34 8.14 5.67 5.93 7. 40 df 6.16 5.00 9.00
DC 7.01 9. 00 8. 10 6. 64 8.76 9.00 9.00 9. 00 df 9.00 5.00 8.47
HS 7.46 8. 37 8. 02 7.00 8. 79 7.54 7.16 8.28 df 8.58 5.00 8.29
JD 7.84 7.53 7. 27 7. 56 7.58 6.49 6.57 7.77 df 8.12 5.00 8.86
HJD 6.82 7.95 7.51 7. 56 8. 47 7.23 7.25 7.82 df 7.78 5.00 8.38
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Bk 3
X2 X8
R X1 Rank X3 X4 X5 X6 X7 I X9 X10 X11 X12
~ Cu Ni Mn As Pb - Hg Zn Nome Cd
SUM(8) AVG(6)

SZ 7.19 7.74 7.73 7.63 9. 00 6. 93 6.55 7. 67 df 7. 49 5. 00 8.29
CJW 7.33 7.95 7.86 7.63 .79  7.11  6.57 7.96 df  8.08 5.00 8.64
HLM 7.59 7.11 6.95 6.73 8.33  6.41  6.61 7.23 df 6.99 5.00 8.38

SG  6.48 7.32 6. 87 6.92 8.10 6.29 6. 63 7.24 df 7.62 5. 00 8. 29

LK 6.66 7.32 6.98 7.00 8.46  6.47  6.67 7.18 df 7.18 5.00 8.09

BY 7.01 7.53 7.06 6. 92 8.12 6. 29 6. 55 7.53 df 8.70 5. 00 8.09
VAl 8.16  6.47 5.81  7.48  5.82 df 6.17 6.36  9.00 5.24 5.00 8.64
VA2 8.24 5.63 5.20 7.98 5. 80 df 5.43 5. 49 5.00 5.09 5. 00 8.20
VA3 8.60  5.84 5.44  8.28  5.75 df 5.59 5.85  6.29 5.12 5.00 8.64
SS1 8.82  6.05 5.25 8.58  5.83 df 5. 85 5.69  5.00 5.04 5.00 8.64
SS2 9.00  5.63 527 8.93  5.83 df 5.74 5.63 500 507 500 820
SS3  8.73 5. 84 5.07 8.74 5.85 df 5.26 5.50 5.00 5.00 5. 00 8. 64
STW 8.56 5. 84 5.00 8. 05 5. 86 df 5.08 5. 44 5.00 5.05 5.00 8. 64
SPW 8.43 5.63 5.00 7.92 5.93 df 5.00 5.33 5.00 5.01 5.00 8. 20

Bk 5.12 5.00 5.33 9. 00 6.97 5.00 5.14 5. 00 6.79 5.56 5.00 5. 00
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Fig. 1 Chernoff face graphs for each sampling sites
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COMPARATIVE ASSESSMENT OF HEAVY METAL

POLLUTION IN SURFACE SEDIMENT OF RIVER AND

tals,

LAKE WITH MULTIVARIATE FACE GRAPH

Liu Wenzxin Luan Zhaokun Tang Hongxiao
(Research Center for Eco-Environmental Sciences,Chinese Academy of Sciences,Beijing, 100085)

ABSTRACT
Based on principle of sedimentology and geachemical characteristics of heavy me

we selected surface sedimental samples collected from:1) Lean river which flew

through Dexing copper mine in south of China,and 2)several lakes located in southwest

of germany. Concentrations of various heavy metals in these samples were determined,

and the relative index of geoaccumulation (/) for heavy metal pollution was calculated

as well. Furthermore ,the comparative analysis of heavy metal accumulation between two

regions was comprehensively carried out by means of visualized multivariate graphical

method —— modified Chernoff face graph. Face graphs intuitively demonstrated the si

tuati

onof heavy metal contamination and related distribution in these areas.

Keywords :heavy metal,sediment,assessment,],.,,face graph.



