N “
CHEE WO e 39 %5 1 2020481 A
Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol. 39, No. 1 January 2020

Knowledge Web

DOI:10.7524/j.issn.0254- 6108.2019070402
RO, RBIE, 2/, S NARIE R TR K A SRR R AR R R A2 [ )] 3R 54k ,2020,39(1) :240-248.
PAN Chenguang, LIU Yuefeng, PENG Xiaotao, et al. Seasonal variations of water-soluble heavy metals in atmospheric deposition at NE Sichuan,

Central China: Natural and anthropogenic effects[ J ].Environmental Chemistry,2020,39( 1) :240-243.

NEAXSTERKBSESETETEWL.:
BAMAAEZHZNE

BRET NGE AR K F REEL A B ARET

(HER TG K2 R 2222 B, T, 510631)

W E RAUIEBR A 2E TS R R AL SRS TP e S R4 T O B E 2 3 AR DA PR AT s Bk
A2 T 9 32 A vh A 30 7T 1803 32 UL Bl A Ml 1 L DX A I 3 8 b A AR 35 | T BH i T S B T 1)
JUARALHLIX, T 2011 4F 8 H—2014 4% 7 A R R UIRERE i, X H KA E 4R ITE Cr.Co NitCu Zn Ga,
As Cd A1 Pb 4T THFSY. 45 00 ik 2o 4 8 J0 2 AR -3 UTREE S R AR Zn, 158 wg- (10° em™a) ™", e/
FIM Ga,0.06 pg- (10° em™a) ™" AHZZIRE] 4 ANECR G AR T EIS U0 X 52 36 S5 i A R X, )|
AU H X T 42 8 U F VTR R A G B b Co I Ni TR B AR &R BT, AT e 5 X BB RS
DIESNA X, Ga P Cr,Cd Zn As 55 W) — 8 B 2R 6 38 f 4 7 , T R A5 Wk SR i I B 25 1) 208 sl
A JE.2012 4F 12 H—2013 4F 9 A (1 2 1l i ol TR S8 T E 4 8 o 2 DIM:E = A I B4R .

KR KAV, BEEJE, Uik, B, BEE.

Seasonal variations of water-soluble heavy metals in
atmospheric deposition-at NE Sichuan, Central China.
Natural and anthropogenic effects
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Abstract; Geochemical  study of atmospheric deposition is important for explanation of the
geochemical behavior of ‘elements in epigenetic environment. However, previous studies largely
focused on cities or areas strongly affected by industrial activities. In this study, the NE Sichuan
Province, a remote area receiving little influence from industrial activities, was selected to
investigate water—soluble heavy metals (such as Cr, Co, Ni, Cu, Zn, Ga, As, Cd and Pb) in the
atmospheric depositions collected from in August 2011 to July 2014. The results indicated that Zn
had the largest deposition flux with an annual average of 158 pg+(10*cm™m) ™", while Ga had the
smallest one with an annual average of 0.06 pg-(10*cm®™m) ™", 4 orders of magnitude lower than

that of Zn. The deposition flux of heavy metals at NE Sichuan was lower than those obtained at cities
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and towns or in areas affected by industrial activities. In general, Co and Ni showed higher
deposition fluxes in the winter and spring seasons which might be related to atmospheric dust
activities in these seasons. Ga, Pb, Cr, Cd, Zn and As displayed higher deposition fluxes in the
summer season, which might be due to increased precipitation as well as more tourist activities in
this season. The local road reconstruction in December 2012— September 2013 led to a significant
increase in the deposition flux of heavy metals.

Keywords : atmospheric deposition, heavy metals, deposition flux, central China, influencing

factors.

KAV M A B 2e i P AT B E 2 i KRR i o Rt 2R & Jm R
A BRI YRR Tl R AR S AR, W B e S I L, SR 3E 2k TR TR 3K
PEA L3 - 4 8 A SR B I R 28 5 B R S a e K SR L, E A R A 1 e B S AR e
i, I HLA R Wb 1 (P 55 58 SR, RT3 R A 25 R GRS . TR b, R UM A HOT &
BRALAA1T M H 25518 T ISR AR 55 AR Ak 222 3 A 112 7 B A, Sakata 250 78 H AR I 91 K fili
— AR RS TR T T P AF A WL (2004.4—2006.3) , & BRiZHL X KR TR T £ (As Cd,
Cr.Cu Mn Ni Pb Sb #l V %) 52 25 K i 25 S5 Yo 0 (R 5 U5 ), KT IR 40 I () R JEE 1T B 2 5
M) B2 {199 P48 3 e ) e 2 DX 2R Tripathee %517 76 5 T 3 A L 350 g gk BB 3T GIERRIX | & A AR A
X A5 4 FREREERAINEAT T —A4F A9 KA | & A B 2 KU AT 37 KRBT A S e Z mT L
N ST 4 XA B B 432 380 5 T A X Siudek 25 S8 1 X0 2% PSSR A AR b X IR DR A X LA ST
R ERIR T DX YRR i R T R AR N AR I AN I i (B R Z A U B (2, T B SRR A it
ORI & LA AT AR 6 2 A8 (R P, 28 0 AR A0 bl A 8 LU X i 3 RS /K AT T R 30— 4 A S
(2009.12—2010.11) , & Iz DX [k b e 4 vk e e s 22 S5 B ok Tl B 2 MURRIEE Ay HE i oA . 1k
FIAENO % 2013.12—2014. 11 LT AL = FR- 50 PUBK 2 18] A9 0 R AR A Bl P RS BURE 0 AU Y Ph b 47
BRI S A B — A ) S B AR 2 i T ARGRIERE , ORI HE RO R 5 25 SR R A s (R 25

I T ] PN 21 22 S0 9 O 2 T 43 M R AR TR 14— 43, B0 sl B i ke SR i S
e, TR A A2 TR (REEI A AR R4 ) B4 X M R R BE (A48 HIEAK A ) 77 A4
FEM I 0] REHE— 255 B b AR S R G A T R 194 P HLER T A AE IR BL A, 1 P A e o8 2 4 v
P X B8 37 Tl 16 Bh 5% M B B A i X R g0 2 B Tl 3% 352 i A D 22 M X AR SEAFF 5T AN
2200 T ik S b XK SR it JT 28 (L HOZ H KIS ST R T R ) BRI i 25 A8 1k J H
AL BB A R Far HriR s X S e R AE FARTT 50 T I RAE HUERAL2FAT R FA W bR B0, % K05
YeBin H A EE R T 0 S AR SCEERE T AR AU /K0T s X —— 378 125 30k 71 AR T 336 sl 198 s Xt A=
REIEAT T R0 3 4 A ORI 4238 T AT K V5 25 T 42 J8 D0 R 1 T R 1 AN R AR Ak, IR0 R i
RiEAT T 08T,

1 SZEG#BJ) ( Experiment Section)

1.1 WIS

VAT DA TP 2R, S REPE A AHAR (BT 1) 3% S R 2= S fige , B R IR 2 W, & 252
FEV TR FLR SR 1 3o B AR K B 1000—1200 mm, AE IR —15 C.3x—Hb X iR 9+ 40 & &, LA
TeARFF, FEALFE A H SRR — L6 i it P AR Rh 2R IR AR, DIV FORIE F 2R A TR
SRR TR B K T A T R 2 AR XL AR B 5 KR R R 4R S T — 9 T R T (R
32°24'46" N,107°10'45" E) {11 (B 1a) A GRS T35 K0 321, 0 O F i K S A K i = 1 m 2K
TR AR AR 1R 5 R 45 R AR () — A% KPR T 1208 B T 100 m AN JEH B @509,
1.2 FRELCREE

KAVIFR AT 4 L RSB EHI U0 13.3 emx13.3 em, 352 85 25 em SRAERTSE
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HIRELE HNO, (W 5% ) 2 3G 24 h, ZJE HIBAIK (18.2 Q) IVEMRLG 3 U, Uhiirm i Moo Bow )

B IR ITRE Y R AT VT80 1000 mL ZE PSSR ( Nalgene ) H, I FHABAEKIE VEE T3 K, 1K
Ve AN . 2 J5 S AR AE HNO, R fR R LR pH 2 2247 Ff Sl Bl 5256 % J5 IR (-4 °C) fRAF7E
VKAEP B & F AR T RE S RAE N 3 4F (2011 4F 8 H—2014 4E 7 1) 55 H SRR 1 IX.
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Fig.1 The sampling site at Loufang ¢ave

The dashed line on the right panel represents the road from Chaoshui to Huitan, and the black solid line the provincial road S201

1.3 ARSI

BB fity v B S T LA R 4 AR AR f e K B TRL (> 720h) FEEDE , B 20—25 mL b R B
KA B+ 22 K2 P Rl = R A2 5286 %5 F ICP-MS $EATI0 R 40T 2 WA 2 B S il 12k Ui
Zhou 25TV RIS/ RS SOk A T Z A FRAE 1075 1072 2 ] 4MTiR 2% (RSD) — A T 10% (& &
ARG E U Ca Mg Sr 1 Ba 48 RSD — L T 5% ) . A SCor A Hop i 42 J& JL K Cr Co Ni Cu . Zn,
Ga ,As Cd Pb S AE XS L, [RIEF 5341 T Ca MnFe S5 AL WITE.
1.4 FEWH

T HT (PCA) S —FRl 2 I O A TRl — R Ge b kA7 e s AR SY Gl 15948 1y 28 K oy
ZER I K 28 B A D EU LA AR R B b B 7 (8 AT BETE A 2R b Hh R0 HE e S A
FHI 3% — 5 A DAEE B PRI R R 52 rh A5 3] 1 4 22 i 100 FH - B0 1 s i A s 7.

2 55 51508 (Results and discussion)

2.1 ViR

XPFICER i, PR H KBS KU F R AR .

F.= (C:xM;)/(Sxd;)

Hr, C ORI, MR i, S 2 RAE & A B T B, o 2 R AR 3R B k. A A DR
LR H KA KA DT T LA 2 H 0 B REBGR AR

KA TR TR/ Cr.Co Ni Cu.Zn Ga As Cd .Pb Z5H 4 J8 7L E Ml Ca Mn  Fe 250K HYAH X
Gt SHOLEE 13k 0 R A UG & 1Y% A 2k e 2 fos.
2.1.1  HUHEE &

M 1 HRTLAE RIS DTS oo 28 22 1) & i 25 S B W, 2400 4 @ 0 2 (1 T A B B AR
fI%,Cr Co \Ni .Cu .Ga As .Cd %5 7 Fp 8 4 8 H H UiF@ B FHEE/NT 1 pg: (10°em™m) ™', Hd Ga iYH
I, 1A 0.005 pg- (10°em®m) ™ H 4 JEICE T Zn P Ay TR IE &40 &, 7 DI E 17 Y (E 5 518
13.2 pg- (10%°cm™>m) ' F12.28 pg- (10%cm®m) ~'.Ca Fe I Mn X $EHh 7K A5 LAY T 2 B0 1 1 04
LR Ca, FUA VISR SR A EHIEIEE] 1061 pg- (10%em™>m) ™ &) I ARIL RSB KIEA T E B T E.

H
P
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Table 1 Statistics of water-soluable heavy metals in atmosphere deposition at Loufang cave in NE Sichuan

A Uik i Monthly deposition flux/( pg+ (102em®m) ~!)

AEYLREE B
5 KAE /ME A PRifE2E S Eﬁ%ﬁ Annual defsition flux/
Maximum Minimum Average tandard deviation Varl.able (ng- (10* em>a) ™)
coefficient/ %
Ca 4319 295 1061 785 74 12732
Mn 22.4 0.08 9.30 5.63 61 112
Fe 33.2 1.58 7.52 6.36 85 90.2
Cr 0.15 0.04 0.07 0.02 29 0.87
Co 0.15 0.003 0.06 0.04 67 0.66
Ni 0.48 0.08 0.22 0.10 45 2.62
Cu 1.57 0.19 0.51 0.25 50 6.10
Zn 28.3 4.19 13.2 6.56 50 158
Ga 0.02 0.001 0.005 0.004 80 0.06
As 2.03 0.05 0.82 0.52 63 .89
Cd 0.34 0.02 0.13 0.07 54 .60
Pb 8.38 0.10 2.28 2.01 88 27.4

9 i
6 !
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Fig.2 Monthly deposition fluxes of elements and comparison with temperature and precipitation
The grey rectangles represent the winter and spring seasons ( December to the next year May) ,

and the blank dotted rectangle indicates the road building period
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T TG E 1 H DUREE A R T AR (8] 2) L Ca \Mn | Co | Ni 7E4-F5 2515 1 H ULRE
i U R A (X ST R AE 2013 4F 2 H Uikl et R TIEE (& 2) .01 Ga Fe .Pb.Zn As %570
B0 TR S A B HH BAEE (1 2) , BT T S oK 0 H AR T — M IEAH DG (3R 2).
A, XEEICRTE 2012 AEA Tt B T AE (18] 2).Cd Al Cr ELH 5 Ph RECEATIO4S & HENLT
W5 Co —FF, EAFEMEFHRIBIEE. 5SHEREZHTEK M, Cd,Cr f Cu 7E 2012 4E4 5|
2013 4F L BRI 3 = B (B 2) E 4 BT E 1, Ph Fl Ga 948 5 RBUR K, 43 i35 5| 88% il
83% , s EAT AR 21 AR AL i ok B Cr R 5 RN, A 299% , 3¢ B L 251 AR AL AH X B

R 2 RAYUFEH AT R LR R A7 A

Table 2 The correlation matrix of deposition fluxes of elements and precipitation

Ca Cr Mn Fe Co Ni Cu Zn Ga As Cd Ph I%Jk%
Precipitation
Ca 1 0.4~ 0.35" -0.08 0.22 0.38" 0.09 0.02 -0.02 0.18 0.0 -0.25 -0.16
Cr 1 043" 0.58"* 033" 056" 053" 0.25 0.52** 052"  050* 038" 0.19
Mn 1 0.27 0.92** 0.60*" 034" 0.51**  0.16 0.33" 0.66** 10.38" -0.07
Fe 1 0.3 0.41" 0.31 0.20 0.66"* 0.32 0.35% 0.51"" 045"
Co 1 0.56*" 035" 0.51**  0.26 0.10 051" 0.30 -0.06
Ni 1 0.36 " 0.29 0.56"* 044" 1 053" 021 0.06
Cu 1 0.13 038" .0.10 0.42* 0.26 0.04
Zn 1 0347 03 0.73*"  0.63"" 0.32
Ga 1 0.35" 0.33 04" 0.63"*
As 1 0.65*  0.66"" 0.34"
Cd 1 0.81"" 0.16
Pb 1 0.36"
WK i 1

. % % P<0.01, * P<0.05.

2.1.2  AFUTIEE R

FAF AU i, £ T RAFDIMEE AR i 25 5 AR UORAGE B fe K fE Ca 19 12732 pg- (10°em™a) ™
F i HR/IME Ga 19 0.06 pg- (10%em™a) ™ B 618t 2. 5 4 J@ o0 3 AR DU E A 22 s 31 4
2% (Zn K 158 wg- (10°cm™a) ~' Xf Ga Y 0.06 pg- (10°cm™a) ™).

2.2 FEAMEE M &R

JZREH X 4 J8 6 R KA DT 215 A8 A2 3] [ AR R R RN R IRV 2 A 2L [l L axX A5 81 T sy
M EE R SR 32 3R A TR T Ao A R 45 SR IR BB 4 A FE 4, T LA R DGR A e 1
80.6% L& F Mt Pb  As (Cd Hl Zn ¥, 5 ERAR Y 44.4% , 55— F W0 Mn 1 Co #9 K,
AR 1Y 14.4%, 55 7 8053 Ga Fe Cu Al Cr M8, o5 i B AR 511 12.5% , 55 DU FE 153 1 Ca FIT Ni
Fa 18, o AR 1 19,3 %.

S— RS FE M T AR BRI Ph B AR ML B 75 Y bR G P OT K, Tripathee 257 38 1
JETAR s & S hr A LR R K e A B AT 2 B, Cd, P A1 Zn 32 AN IR R (52, H 32 ORI R
A8 A1 T3 311 Almomani 25 1 Kim 25"t 280 & B 58 = 32 043 nl g th £ 25 A A 3¢, P
xR L AR IEAENE (2 3) AENRILHLIX , Ga Fl Fe ARRILH 5 R /K 1) 8 2 L vk 1E A1
(£ 2)  TERK R H Gy DR e (1 2) X 5 TH A R IT 45— 3. Fe W AES AL La Al
Ce “ZFHLTEICR IS, U - He ) R AR I A R AR B2 70022 Bl I A g ke, IR HL e b
i 1] B B BRI D FEIA . Ga 1271 28 Ak ] Rt 3 2 32 B35 P T YERUNE 1 52 M. P Zn | As 5§
JCER M DUREE 2= AR IR S Ga Bl Fe BYARRL, #JRAE 5 -1 BLEAA | 76 435 2215 IR (1A
2).Cd Al Cr 2845 Ph At R — 2, iX A Cd-Pb il Cr-Pb BYAH K R T LIWEE R (3£ 2) . Zn |
As Cd \Pb 55 4 8 TR M ] RER IR A6 A A ORI be | Tl 16 30 (1 4 Ja 16 5 , HLARC] 15 A i 46 T
i) | FEA PR SRR AL 40 (AR R R A R IR B SRRV ZE 1 3 ) Y A DR A B K T b X A T
BIE P48 FIIU )1 [ 48 A FEAb 0 fazs b X, 378 2 36k T, JRl Bl e A KRR T, 32 Tolkis G ay nl ge R /N AR i,
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PS4 Y M K T & Rl R R A2 R . L, B T 2T Ga AYBEZK AN, Zn  As |
Cd \Pb (TR B 7E 2 PG (1 2) WA HERR AT BE S ik i ix — R R A k.

NI BRI A R PUAE 2012 45422 2 2013 4F K 2= 24 it /N B HCHE X T £ 6 22 190 9638 et ) 52 i
2012 4F 12 A % 2013 459 A4, 447 T 7K 200N 6 A0 VT B e TRE (7 8 LA 1) aT LR
), B e TR T BEIE R A S XTI b S AT T 4 IR T 20 R AR T R S . T A T RE R
BB RS M RIE NS TG 2 A Co \Ni,Ca Fll Mn 7E 2013 4F 5 2 1 90 1 W AE , T Fir A 7] fig 5 B 7Kk il
W% B4 I TCE AN Ga Fe Pb Zn As . Cd Fl Cr 2575 2012 44 Z= B T 40 s i

S A RS U 0 B F AR TR DG i S e e R B T KA T 4 Ok U 5T R
B Mn Co FERIET A LRIE. AR R BT R X KU Ca EBK [ AR BB A,
FAR N ZR A b XX 6 0 3 A VTR E e 7E 2013 47 3 2= 1 B A UG (E (181 2) W RE 5 A0 3l (OB I oo ™ 2E
MRS ) A 56 (A B B A 21 AR 1k 322237 3] 7 SRR UM R 52 B A I Co \Ni,Ca Al Mn 7R
T 5 Ga Hil Fe 5558 AR [R) A 215 AR ALRFAE. 75 o 6 A i R0k 2 i IR 46 2 7 2 PO ARLBL R 4, Bk R
FR AT LLAE] 109 B HE L7 KA AN X — X KD Ca (9 EEZORME AR L HL X K
SUTFEH Ca MUTREE = B /R TEABE TS (K 2) , 5 REM RGN — 8L KA sl £
3T Ca Ml Mn I ICRZEV AL EAJEICER Co M Ni FYPIREE & 2T 2% Ca A1 Mn —38, Al
MR AEW 5 Ca Al Mn —FF 3 B2 8 K0 R 36 sh a9 45 ).

R 3 IRICRADUE KA S E R RICR Ea 77

Table 3 Principal component analysis of water-soluble heavy metals in atmospheric deposition in northeast Sichuan

T %43 Component
Element 1 2 3 4
Pb 0.87 0.23 0.29 -0.21
As 0.84 -0.10 0.16 0.40
Cd 0.78 0.49 0.20 0.15
Zn 0.60 0.59 0.04 -0.12
Co 0.06 0.92 0.20 0.16
Mn 0:25 0.85 0.09 0.35
Ga 0.21 0.07 0.84 0.02
Fe 0.27 0.07 0.82 -0.01
Cu -0.03 0.35 0.61 0.12
Cr 0.31 0.12 0.61 0.56
Ca -0.10 0.14 -0.12 0.90
Ni 0.19 0.39 0.47 0.56
A 5.32 1.72 1.50 1.12
TTZETTHRAE, % 44.38 14.39 12.51 9.33
BT TeR /% 44.38 58.76 71.27 80.60

2.3 WA

Hb R BRI R 5 IR 4 0 2K 1 ) T PR R AN R M DX [ e T R AL e R A
A EE R AN TR, E 4 DGR BRI RE d i 2 BT 22576 4 6F HE 1 )1 ARt DA A A i XA
RAURE T 4 J8 TC R I AR TR | A5 AR U X 0 R i S [ A PN ZR AT AR
FRILMNE Y AR OIS T KRV AR R R LIRS T H AR X I R
TR DX 2 AN P X 20 A SE A TURERE it BT 2 43 P PR A 5 B 2 DLk 4.

i 4 AR B AR DX R B <5 D0 3R R DRl o 2 IR TR 2 U7 X PR E Sk X e JR
ETT S DRI P JUH X AR 225 DR S 30 X B 4 Ja 0 3% U Aol &2 O s 7 RE -5 20 M Y 210 (4
MIARIKIEZS) A 5K (B ABEHRER A1 3l 552 w8 ) 2 A DR v il i 26 LU Tolk o R HIX, Cr,
Fe S5 T03R FEORUET 2 Tl i e " T ey ZR V7 3 DRI 5P S5 DX 194 T 453 Ja o 3R 470 ARl ki e U1
SR T Rl DX A AN S A T3 Sl B R e VLR R AR T S LR T X E ) A
K] 52 PR — M S AR BT 1 IR 0TR% {5 Ni (Cu Zn  Cd F1 Pb A TTREE & 45 35w T
JIZRALHIX (R 4).
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Xof BT 2R et DX 58 [l B3 AP OH 2 R AT Ak X 4 J o 3R R TR e, S8 T & B 2
DURERY 2 | AT 20 Hr B2 B DR P AR SR 20, AHR 8 A Cu WAl e (36 4) X R RE S e 17 7449 5
PRR A SR 22 5, BV B UL AR 1 4 ol e P S 28 i 1 R PRER (b 2205 3l ) F Ay
PUZR (AN Tl A= 7 ) % AT REHARAT STRR. IX A ML AY Ca AOTTCRASE 2 AT B (£ 4).

ABEENZRACHIX B9 H G oo R U 2 W AR T B AU IX (3£ 4) e & A0 7
YRUTREFR 53 7T BRI, —J2 IR AL TR X, A2 3 (5 i A X A5 55 5 — 2 T BB AN Sakata %5
TS, HASHE X R ASDTRE RO TR 32 3 b WU BB 2R 35 3 A2 05 B R 2.

T AR LT A I X R SDIRERT Cr 1 Cu AYDTRETE BEAS S TR X ( BRI Y
Cu PUREIE 5 )1 AR L DCAR T AE AT AL AT 7R ITRE R 3 Al T H A e i AR 2 2 W i s )11
ARACHLIX) X SE AR N Z 3 1K BE IR A fy T4 Ja E— 2D 0.

3 758 ( Conclusion)

A 3 o 1 A g A2 1l X (49 )1 AR B35 K ST L 1X 2011 4F 8 H—2014 4F 7 A RV KIE S HE 4R G
Cr.Co Ni,Cu.Zn Ga As Cd Pb S 3HT , 15HH LUT 4518 .

(1) AR 3 el Sl b X 5 P 48 32 Ml 3% sl ) ) s DX ( VT i Je D) DT AR A6 7K 3T b
X A 2 4 T R DR AR A2 3 T ARG S sE e (EE AR A G A 1.

(2) HHEBJRITTRE VTS T KB IMIRIRCH Zn,158 pg- (107 cm’a) ™' ;Pb,27.4 ug-(10° cm™a) ™';
As,9.89 pg- (10° em™a) ™" ;Cu,6.1 pg- (10° em™a) ™ ;Ni, 2.62 pg- (10° em™a) ' ;Cd, 1.6 pg- (10° ecm™a)™';
Cr,0.87 pg-(10° cm™a) ' ;C0,0.66 pg- (10> ecm™a) ™' ; fil Ga,0:06 g+ (10° em™a) ' FH2ZEIAE] 4 MR
KR TR EITRIER A BT P IR 2T N B B RS 5
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Pollution characteristics and ecological risk assessment of heavy
metals in the surface sediments of Daming Lake

DAI Jing"" LI Xin' WANG Xiaoyan' ZHAO Yugiang'
LIU Shanjun' GU Shan® FENG Chenghong®

(1. Institute of Water and Ecology,Jinan Environmental Research Academy,Jinan, 250100, China;

2. State Key Laboratory of Water Environment Simulation , School of Environment, Beijing Normal University, Beijing, 100084, China)

Abstract; Typical urban inner lake-Daming lake was selected as the study area. Twenty-six surface
sediment samples were collected to analyze the contents of heavy metals(Cu, Pb, Zn, He, Ni, As,
Cd and Cr)'in three stages. The pollution situation was assessed by the methods of ground
accumulation index and potential ecological risk index, and a visual spatial display was formed by
combining the geographic information system. The results showed that Hg content was below the
detection limit. The average contents of other heavy metals were Zn>Cr>Cu>Pb>Ni>As>Cd, which
reached 138.71,62.06,46.73,42.89,19.37,5.18,0.24 mg-kg™" and were 2.37, 1.18, 2.53, 1.85,
0.71, 0.59, 5.20 times of the background values, respectively. The cluster analysis of the heavy
mental content indicated that the studied area could be divided into three regions( A, B and C) , and
the heavy metal content was showed as A >B >C. The geo-accumulation index of As, Ni, Cr were
-1.42, —-1.11, -0.36, respectively, which indicated no pollution. The geo-accumulation index of
Cu, Zn, Pb was 0.70, 0.64, 0.26, respectively, which showed light pollution. The geo-
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