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Spatial distributions and ecological risks of heavy metals in surface

sediments and riparian soils of the Aojiang River Basin, Wenzhou

JIN Wenjiang, HOU Ping, ZHANG Wei, LIANG Licheng, YU Fei
(School of Forestry and Biotechnology, Zhejiang A & F University, Hangzhou 311300, Zhejiang, China)

Abstract: To reveal heavy metal pollution of the Aojiang River Basin in Wenzhou, surface sediment and ripari-
an soil were acquired from the river totaling 62 samples in 31 groups. Heavy metal content of chromium (Cr),
copper (Cu), zinc (Zn), nickel (Ni), and lead (Pb) were measured with a handheld X-ray fluorescence spec-
trometer (X-MET 7000). Soil background values, variance analysis, correlation analysis, and evaluation meth-
ods for potential ecological problems were used to analyze spatial distribution and potential ecological risks of
heavy metals. Results showed that 1) in general, the contents of four metals other than Pb in the riparian soil
and surface sediment were significantly higher than background values of heavy metals in the soil of the Wen-
zhou Region (P<<0.05) representing an enrichment phenomenon. Also, content of Cr, Cu, Zn, and Pb in the
sediment and soil had no significant differences (P>0.05), mainly because of the tidal water reflux at the sea-
port, but Ni content of sediment was significantly higher than riparian soil (P<<0.05). 2) The correlation anal-
ysis showed highly significant, positive correlations for Cr—Cu  (Fuutuce sedimens = 0.600, Fipurian 1:=0.841, P<<0.01),
Cu—7Zn (Fastuce sedimenis = 0781, Fipuian wite =0.688, P<<0.01) and Cu—7n (uwstace setimens = 0831, Tiipuian woie =0.800, P<

0.01) between surface sediments and riparian soils and significant correlations  (Fusuce sedinens = 0.433, P<<0.05)
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between Cu and Ni in surface sediments. However, Pb was not significantly correlated to the other elements
(P>0.05). 3) The spatial distribution analysis of elemental contents showed a highly enrichment degree of
heavy metals in the sediment and soil along the river reaches. In this river basin the potential single-factor eco-
logical risks (E,) of these five heavy metals was below 40 and the comprehensive potential ecological hazards
(Iz) was below 150. There was slight pollution from tanning, printing, and electroplating industries as well as
from severe human disturbances, such as domestic garbage dumping and industrial sewage drainage, so that in-
dustrial management and human disturbances around this river basin should be lessened. [Ch, 2 fig. 5 tab. 34
ref. |

Key words: ecology; surface sediment; riparian soil; heavy metal; ecological risk; Aojiang River Basin

MR ES RS R 2N RN EELSHE, SWREREIME". ARELT, RN ESRE
R RARAR o TR Y 2 S PO I S R R R IRV, B R PR A R
HAWRT5RAN, TR — KA A A F YR, B KRE R TTRY R AR [
I, R R K BRI v A R AR B i W) SR PR E AN, B AR TE ™ G B 20 i
22 50 AFARH A e A B KB AR A A T, 20 HiEaE 70 ARAC AR [ RV e B A LR E A, SN
EIRTTHTR Y FAE 20 2D 70 AR, WS 45 Kk [ G T 6 o 100 30 T <6 JA 75 e T SR AT I, A FE 4N
T 2RGSO E LT AR T T B . Herf CASTILLO 4500 P4 P12 An-
dalucfa M X KR K25 e H ) 2 <5 J A DA Ve EAT 1 0 M, B 20 2 IR Tl e Ji ki i IX K A K
JEVE M BT, JUHORA . B BYERR O  JEAER, RN SEE RS . A SOK AT R
Y N AR )2 R YR G i 15 e JROT AR AT 58 7 b, S S B AR VSO 5 N T B U8 T 4 T Y R
1008, RBUOUEM ., 8 8, SRR AESAENEGE R, REESREEERL S
0 Tl A & S AR 8 UAH G o FEWT VLI I AR N S VLU, ol A P i e e e iUk Jig 0 i 7K R A58
BRI RN WTINE, 25 A AR A A AT R T AR B 2015 AR TLAS i E G VLA T R
TSRLER BRI SR), W 7 BB 50 Oy [ 5 0 o J o B 2 X, (ELAZ T R A A X X 2T
VA R T RS . ARBIE ST AU DL VLA U B X G, WSS TR R 2 IS U8 S ) 0 b i 4 R
fii, FERTERAE A S KBS AT VAT, LA K 3R B35 BRI PSR AHURL 24K 38

1 FFR R 5 &

1.1 Xt

BRI N RKRZ—, M THLARMNTEN, 22E = RBEMLZ—, TRak
82.47 km, WF5EXBON IR Z B E N B TL T IR A AR - AR . RUEMNRSF 3 28500 il 4 EP 4L 2 2 3
FEEF, A Y R K AN b o Al P R R R B = B R Y R A R
G A7 PR B . RS . IS TR ) ) 0% 5 A e 0 g T 500 22 ol B0 208 7 A ) B K 24 o 4 B R K B i Y
70% , 153 W)HEH S A2 84 500 t-a™t®y 2015 AN IR EE TR R R, BT RO T S g
X0 T2 It B S0 178 i B2 77 A 0 K A A R i
12 HmR&ESHH

JRUEFEACR AT 2016 4E 3 J, FE T AN 3 A3 m Pl . SRIL. Byt . 0 (3R ) 1 45 T 18 IS g It
R S BT TR DR R A A 31 Y, R AR W )2 IR e A AR 31 L (1 1) S UHDRIC
R AR R ALK T 0~20 em ZLJEYE, FEGRETT R AR O A 248 ; ] ETC-300A 3 4%
FE& REN R 0.3~2.0 m 4k 0~20 cm -3, FEGLRE T RFEHE AR IR M A 48> 10 SEFE L
B G A BRI A E R GR D)o KUTSRAERE S, R IRIAFIA R, HHEEEEE, i 100 HE
Je bt )5 & A5 R X-MET 7000 S 2566 AL O EE 1 mg-keg™) 4% . #8. Hd . BF . #iA9 BT 2
B R bR ) 5T BB 0 AT o ) o —— W A ) (GSS-1) #1 COK R UL B AR HE W) J51) (GSD-12)
PEATHEM] o W25 R ST . GSS-1 A1 GSD-12 F e R ity vh 5 46 J& T 3 52 MAE -5 2 25 6 1 A X o o i 22
(Rsp) ¥/ T 10% .,




H34EH 6

B SCHAE s RN BTV B 2 IR e S 7 M T ) A ) 00 A 5 A A5 KU T AR

965

...... ‘
- ) T~ ~ ”\* 17 BRI . ; L I )
z \as - R / 0 5 10km
=) AR S =
<t r N\ e
&= irf RO 7
X LPE 3T * R
e e I Tk X
ZaN (5 L8 mm:]f“f mEo
4 N # NS CIX AR
/4 2
- (L KAk
E(:]j §
o S 1 1 1
S 120° 12" E 120° 20" E 120° 28" E
B 1 ik ERRAT R L RAE S
Figure 1 Sampling location of surface sediments and riparian soil in Aojiang River
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Table 2 Concentration of heavy metals in surface sediments and riparian soil

w 5455/ (mg-kg™)

R b B il BE it
LKIZ NN 233 + 38 a* 32 + 2 a* 36 + 4 a* 159 + 11 a* 43+2a
9] R 4 274 + 54 a* 26 + 1 b* 33 + 4 a¥ 157 + 15 a* 41 +3a
TN T A 4 A S 52 22 20 111 41

LT . * RN LR IRV ST 12 L e b (9 8 B 0 O T T R S W R ARVNE T RN R BRI
it R IR 22 5 B3 (P<<0.05), A7 8RR 22 5 A 3 (P>0.05) .

22 EEETEMEXMESH

XPETALHS Be R 2R 5 P &) B FAE S i R (F% 3), RIZIRVe I —M . #%—5F . HW—%F
(AR 56 72 B34 3K B4R 2 357K - (P<<0.01) , i —45 i AH ¢ 32 805 31 i 3 K7 (P<<0.05) , #55 HoAh oo & i)
R TG R B DG . VT R L AR L HT R A O R B B8 B AR B 3 OK T (P<
0.01), #ME5HMATRZMITH B X, KEXRZSFEH L8P WESE &1 SRR IE—3L,
FAE P 175 e dod T FH 5 B FE AR — [

BB ER S S FE MBI BRI R, A 57437 J5 tea HlSEED Y 5K HER, AR
JEAK SR 52.63%", 3K S AT AE PO B T AR S R S m AR A RN, e RS Y E ok
B2 Tl HEC. 22 )25V P A RVER A A DG I 2 B0k B LB Ak B, BRI RS R EE R
B, EZORES AR,

®3 RERRERUETRECRETEEXRBER

Table 3 Correlation matrix of heavy metals in surface sediments and riparian soil
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Figure 2 Spatial variation of heavy metals concentration in surface sediments and riparian soil
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Table 4  Potential ecological risk coefficient (E/) and potential ecology risk index (/) of heavy metals in surface sediments from the the

o AT RE I PR 2 32 1) Ml e A A

Aojiang river

] B p “ pe o p I
ZEIT AU B 6.21 7.51 7.34 1.65 5.77 28.47
R 15.19 5.83 11.48 2.63 6.29 41.42
JRUEMNE 6.35 5.33 4.42 1.58 4.66 22.34
[if] 5] & 543 7.74 5.97 1.78 6.54 27.46
S HE 8.30 6.60 7.30 1.91 5.82 29.92
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Table 5 Potential ecological risk coefficient (E/) and potential ecology risk index (/z) of heavy metals in sriparian soil from the of the

Aojiang river
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