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Abstract

We used Kriging modelling in Arcgis 10.1 to find out the distribution characteristics of water qual-
ity in Radial Tidal Ridge in South Yellow Sea during spring and autumn in 2007, focusing on 7
heavy metals as As, Hg, Cu, Zn, Cd, Pb, Cr. Hakanson Potential Ecological Risk Index (HPERI) was
used to assess extents of heavy metals in this area to propose better suggestions for Jiangsu coast-
al development. According to our study, contents of heavy metals were higher and more enriched
in south in autumn than in spring. Monsoon had a significant impact on distribution of those heavy
metals in surface water in study area. Zn was found to contribute the most to the pollution status
while other heavy metals were found to cause only slight ecological risk based on HPERI method.
RI was high in costal Estuary and port area, where human impacts were significant, or sedimenta-
ry area of sand ridges, where tidal dynamics were weaker, which suggested that there was a ten-
dency that pollution caused by human activities had turned into the most important impacting
factor of the water quality in the Radial Tidal Sand Ridge in South Yellow Sea. And RI showed that
the potential ecological risk was low in spring while high in autumn.
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Figure 1. Sampling sites of water quality in Radial Tidal Sand Ridge in South
Yellow Sea
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Table 1. Monitoring information of 7 heavy metals in radial tidal sand ridge system in South Yellow Sea

1 ERESEHVEHEX T MESRKENESER

fE)E RN 6 H PR TR 2 0 FEE GRS B O 22)
il JEF IRy e e T 0.2 ng/L 70%~110% <30%
B Z T REMRE X 1.2 pg/L 70%~110% <30%
B Z DI RERIEAX 0.3 pg/L 70%~110% <30%
i SR - a0 0.01 pg/L 70%~110% <30%

ks JRF IR e T 0.4 pg/L 70%~110% <30%
K JRT 9L BT 0.007 pg/L 70%~110% <30%
itk JRT 9L BT 0.05 ug/L 70%~110% <30%

2.3. BURSHT

Hakanson E7EABBEREYE: A FE T EESB WM. EVTRPAK A b 1E #7440
FPPAN DX delont 5 43 Ja V5 Qe nO e i, DA G X0 S M 22 e, THBRIX S /s, AR I A L
PEAIRE X DUk S b 2 ) 22 S SR 0, R LR IR 4 B 6 AR S IR BE R v A I FE AR, & AT RX T
FE[ AR A AN KSR HEAT PR EL S o %07 9252 B B N AR TR A FIK S PR o B B R )i T VR —
[14]-[20]s HitH A R[14]:

E, =T,C; 1)
RI =Y E =>T/C, )
i=1 i=1

K1) RS, E REIG Y E LSRRI C, AE&JRIEERH(C) =Cl/C)), HIHER
TG RAREG CONERR | Sl & & ) AT IS W T/ VESR | (3R 2 [14];
RI ¥ FE A 25 KU T (X 2 R T AR S R 1R 4, S T5 AL IR 9% 2 0 42 3 [14].
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3. BEFXFESRIESH

As. Cd. Cr. Cu. Hg. Pb. Zn7 P4 J8H =15 B4R ST 8 X & 2 40 A0 FEAE A 1] 2(a)~(0)
fiiR. HPaaRERiZOMHNTESBSERE, SOARESERM. mE 2)n i, BANEXESRK
As SRR T E KK 1 28F51HE(0.02 mg/L), 78 X3 23 LATG AL 3 45 B — 2k sl S5 AR AR ) 23
A, o B B A A S BT VPR, SRR S PRI IE 1 As A& 3 B2 X3 5 7 40 o 1) =
PR R EAE U P ) AR s B AR e S VD T b m] WL, e il N 2835 3l 77 A 9
TR NS 12 As I EZRIE. W 2(0) T WL, BN XHEZEN Cd & ®IET [ 255
#£(0.001 mg/L), Cd [ mfE 3= BEAE v bR (1 5 BHYRT VR R S AV L 1 S SR D B I A S 1 e o
A REAE F T AL SRS RN DRI S SO, N TR B A A 72 3 Bl R A K & i 7 — 58 1095
Yeo P 2(0)H, Bl S Cr S YRR T | 2845%E(0.05 mg/L), AXFEZR i VRN PEdE W Ak B & i
SRR, RUZMNALILEE DA SEEZ G R Cr SEMENFEER. 4 2(d)4, &S
Cu & &K T | 2545E(0.005 mg/L), HHALEI RS &NV B L5 I & B3 s g, HIEs R
B3 A S 1 v A, SR WZI ) Cu SR ZRIE T bl il izt DL R N T3S AR P ig3h . f ] 2(e),
Hg 7RIV EERIBDEIX M E &8 & B, 6 | J5h51#E(0.00005 mg/L); fE3F IR, 7Pk
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Table 2. The Hakanson toxic-response factors of heavy metals

32 2. Hakanson E€ B S AR

EEJEI As Hg Cu Zn cd Pb cr
PR 10.00 40.00 5.00 1.00 30.00 5.00 2.00

Table 3. Potential ecological risk factor, risk index and their corresponding extent of pollution
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Figure 2. (a) Spatial distribution of As in spring (mg/L); (b) Spatial distribution of Cd in spring (mg/L); (c) Spatial distribu-
tion of Cr in spring (mg/L); (d) Spatial distribution of Cu in spring (mg/L); (e) Spatial distribution of Hg in spring (mg/L);
(f) Spatial distribution of Pb in spring (mg/L); (g) Spatial distribution of Zn in spring (mg/L)

2. (a) FARIBEEIVEBXES As ABZTENT; (b) MAESERMIVEEXES Cd ABZENH; (o) MEE
BEIVEBXES Cr SEZENH; (d) BREREHIVEEBXES Cu aBZHSH; (o) BREERHIVEEXE
FHy RETENH; () MREEFIVEEXEF P FETENH; () MRSEFHIVEEXEFT ZIn AEZ=HS
i

PRI S O AT REEE, =T 1L 1 2EER#E(0.0002 mg/L), KT IV 2457 (0.0005 mg/L),
J&T IV KK, HARXKIEIA 1 2Kk, HAPa-FiRE R0 Hg vl GEkIE TR Dinis, £F
[EJRIRIIZ 30 R A m S, JRE KB 1885 . SV BN ARNA Y, ERESE Hy MEEX.
17 R 4 R v A ] R B AR AT AT I DT AR R TR Y, R JZ K B IR AR & 2K, PR
ME LB 12, SRR EHEX[20]. K 2%, Pb & &M EREEERA DX, 345
WA X, SEXET | EFRIHEQ0.001 mg/L), KT 1 Z4457#E(0.005 mg/L); FHa XIRILIE | KiK.
H A A AFAE AT 501, Bl B NIRRT AT 1K) P ZEA VAR F T v i S fef I P T il ) e AL X, T 38 2R Bt
T Po EE RS, PTAER B THHE AN TIREMITBRIR T I B 20) 0T W, WESE &4wHE 7
L Zn SR EE, BT 1 35550HE0.05 mg/L), HARZAIMET | F5h5%E0.02 mg/L), FHITLI
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T b, FEAGESHE S DR R LN RS R A =, SEFEMWL, SEA R
i, M 3c)rT WL, FKZEFU A Cr SR KT | Bhnitt, 5HEFMEETEY KT —/HAh,
EEX A B S HEREAR—F, ERERBEDRRER DML, RUZP AT O E ARG 3)
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Figure 3. (a) Spatial distribution of As in autumn (mg/L); (b) Spatial distribution of Cd in autumn (mg/L); (c) Spatial dis-
tribution of Cr in autumn (mg/L); (d) Spatial distribution of Cu in autumn (mg/L); (€) Spatial distribution of Hg in autumn
(mg/L); (f) Spatial distribution of Pb in autumn (mg/L); (g) Spatial distribution of Zn in autumn (mg/L)
E 3. (a) FRBEIVEBXME As FEZEST; (b) MRESESFIVEEXMS Cd FEZENT; (o) MEE
REIVEEXME Cr SETENH; (1) FREBEFIVEEXME Cu FETHENH; (o) BEEBESIVEBXM
Z Hg RBZES; () EREESVEEXMEP FEZESH; (0) MRBRESIVEEXMZE Zn SEZ=HSH
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Figure 4. Spatial distribution of Hakanson potential ecological risk index
in spring
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Figure 5. Spatial distribution of Hakanson potential ecological risk index
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TR VR X AR 2R 7 Pl E S P A S S {E B! HET 4: 40 > Zn (20.96) > As (19.87) >
Pb (7.00) > Cu (5.91) > Hg (4.65) > Cd (2.56) > Cr (0.38), = W% 3 nf 4, ¥mBEmMAESEE. AELEER
KEIWEFIE SR Zn K1 As, T 4 7T W, FEESREBENSIE R 04655 2(9)FR Zn &8
SR 2(a) i As SR MEONEEIT . FE Rl @ {H A KL DAAR SR 1 LRI H Shi, 5
F IR SPROCEOARAL, RT3 %S @ RHR SO VLT3 VR I X 4 S ¥ e 1) BRI
FERRSVY A X 7K B J31E R 2 BUE K SN 77855 e YU D B8 OF LU S IR A . o, afE R AR
EXEEES KB PGS, EEFEEANH RN TEX WES RS EESHEFYR TEM
G E(RI < 150).

P SR SV B X RK R 7 F 5 T3 e AR S XU {E B IR/ 160 > Zn (104.66) > 40 > As
(32.09) > Hg (11.75) > Cu (6.65) > Cd (3.26) > Pb (1.27) > Cr (1.12), M zn J@ss/EdfaE, HA 6 Mg
BMAESEE. ESAERKN=MMESLIEN Zn. As fl Hg, X ELE 4 Tk 25 5 48 & 80 i w5,
K E L BB REEIEE R 045 15 3(0)FR Zn S804 E 3(b)Fim As &A1 3(f) s
Hog & & mEchEr. K Rl ORME AR MAKIL AT, fEd . AL A b WA EiE 7
i, 5F%RI ML, SEABEMEBEIHFET RS, RF N2 AT RGN R KR A 2 iE
JRK A P9 F 4 e 1) R A Sl R 32 b i 3 DX A A AR S KU AR o e, e B X b 4 AR A5 06 3 (150 <
RI < 300), f&AH X ANERMASBLERI < 150), = {E X TR A 2 RS2 ARAE X 1 1.5 5.
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