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Abstract: In order to study the pollution status of heavy metals in the sediment of Xinglin Bay Reservoir Jimei
District, Xiamen City, the methods of the correlation analysis, geo-accumulation index, potential ecological
risk index and pollution load index are used to evaluate the characteristics and ecological risk of heavy metals
pollution in the sediment of Xinglin Bay Reservoir. The results show that the average values of the mass ratios
of Zn, Cu, Ni, Cr, Pb, Cd, Hg and As in the sediment are 270. 00, 76. 94, 38. 88, 88. 38, 48. 13, 0. 41,
0.07, 3.85 mg * kg™ ', respectively, except average mass ratios of As and Pb less than the background values,
the average mass ratios of Cd, Cu, Zn, Ni, Cr and Hg are 13. 67, 6.52, 4. 61, 2. 99, 3.03 and 2. 33 times

greater than the background values of respectively. The variation coefficients of Zn, Cu and Cr are all greater
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than 50% , especially the variation coefficients of Cu and Cr are all greater than 100% . their spatial distribu-
tion are not uniform and highly influenced by human factors. The spatial distribution of the mass ratios of Zn
and Cu show a gradual decrease characteristics along the direction of water flow, the spatial distribution of the
mass ratios of Ni and Cr show a gradual increase characteristics from the confluence of Hou River to the estu-
ary, and a gradual decrease characteristics from the confluence of Jiutian Lake and DongRen Drainage Canals to
the estuary, the spatial distribution of the mass ratios of Pb, Hg and As are relatively uniform, and the spatial
distribution of the mass ratio of Cd has a great fluctuation with the direction of water flow. The heavy metals
pollution in the sediment is mainly from discharges from neighboring human activities and inflows from up-
stream tributaries. Except non-pollution state of Pb and As, Zn, Cu, Ni, Cr, Cd and Hg are all polluted to
different degrees, and Cd has the highest degree of pollution. The potential ecological risk of heavy metals in
the sediment of Xinglin Bay Reservoir is generally between strong and very strong.

Keywords: sediment; heavy metal; pollution characteristics; ecological risk; Xinglin Bay Reservoir
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7 T P A 6 M I T A 1 SR RE A (XLWINOT ~XLWNO8) , Hor i M 2 4 BEn @ 1,36 1 .

R N T BRI KRB A I
e X \’%éi@% Tab.1 Latitude and longitude of sampling sites

-

ijiﬁﬂﬁ.F‘ié#% XLXE&;;Q*%&% in Xinglin Bay Reservoir
R S N ] REE G/ CO) i/ )
HEHRIIR-XLWNOT o 228 , XLWNO1 118. 050 6 24. 605 4
XLWNO2 118.060 9 24.599 3
XLWNO3 118.076 3 24.595 6
i XLWNO04 118.085 6 24.594 5
XLWNO5 118.075 1 24.574 3
Bl 1 A BRI KRR A A Hi XLWNO6 118.088 2 24,575 8
Fig. 1 Distribution of sampling sites XLWNO7 118.052 5 24.589 9
in Xinglin Bay Reservoir XLWNO08 118.046 6 24.592 1
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Tab. 3 Classification of pollution levels and pollution degrees
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Cr,Hg i L 40 ) 3k ) 5 e {d /) 13.67,6.52,4.61,2.99.3.03,2. 33 %,
FA AR KRR TR 5 R A E S R

Tab. 4 Related parameters of heavy metals in sediment of Xinglin Bay Reservoir

2 7n Cu Ni Cr Pb Cd Hg As

Wiy /Mg * kg ™! 757.00 283. 00 79. 00 332.00 70. 85 0.76 0.08 4.46
Whin /Mg * kg ! 135. 50 28. 00 23.00 32.00 39. 10 0.19 0. 06 3. 14
W /Mg * kg ™! 270. 00 76.94 38. 88 88. 38 48.13 0.41 0.07 3.85
o 190. 67 79.43 16.76 93.27 9.11 0.17 0.01 0.39
CV/% 70.62 103. 24 43.11 105. 53 18.93 42.18 8.57 10. 24
wi/mg + kg™ 58. 60 11. 80 13. 00 29. 20 56. 80 0.03 0.03 5.10
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Fig. 2 Spatial distribution of heavy metal elements in sediment of Xinglin Bay Reservoir
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Zn 1. 00 - - — — — - —
Cu 0.99"° 1. 00 - - - - - -
Ni 0.84" 0. 89 1. 00 — — — — —
Cr 0.95" 0.98 0.94 1. 00 - - - -
Pb 0.96" 0.95 0. 83 0.91 1. 00 - - -
Cd 0.23" 0.23" 0.29"" 0.26" 0.42 1. 00 - -
Hg 0.50™ 0.53" 0.54"" 0.56" 0.62" 0.75™" 1. 00 —
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Tab.6 I, values of heavy metals in sediment of Xinglin Bay Reservoir

. Lo

REER Zn Cu Ni Cr Pb cd Hg As
XLWNo1 1.83 1.99 0.24 —0.45  —0.76 3.24 0.85 —1.07
XLWNO2 1.11 1.36 0.44 0.10  —0.94 2.35 0.83 —0.94
XLWNO3 1.01 1. 06 0.44 0.12  —0.94 2. 87 0.77 —1.01
XLWNO4 1.05 1.42 1.16 0.25  —0.83 3.18 0.79 —1.02
XLWNO5 0.96 0.81 0.76 0.22 —1.12 2.59 0. 66 —1.29
XLWNO6 0.62 0. 66 0. 90 0.39 —0.92 3.98 1. 05 —0.78
XLWNO7 1.43 2.04 1. 14 .ol —0.98 1.95 0.85 —1.07
XLWNO8 3.11 4,00 2.02 2,92 —0.27 3.52 1.03 —0.81
- P44 1.39 1.67 0. 89 0.57  —0.85 2.96 0.85 —1. 00

® 7 EaRORRBEAENEN S

Tab. 7 Evaluation results of heavy metals geo-accumulation index method

I s - ' %
BELE BRER Zn Cu Ni Cr Pb Cd Hg As
T <<0 x 0 0 0 12.5 100. 0 0 0 100. 0
0<I<1 =Y 25.0 25.0 62.5 62.5 0 0 75.0 0
1<]o<<2  fihE 62.5 50.0 25.0 12.5 0 12.5 25.0 0
2], <3 CRREy 0 12.5 12.5 12.5 0 37.5 0 0
3<(<<d  AWIEJE 12.5 0 0 0 0 50.0 0 0
4<] 0, <5 & 0 12.5 0 0 0 0 0 0
I =5 e 0 0 0 0 0 0 0 0

12 6 A1 A ARYE K PR G U vh 4 TR oo R A R AR HOT- ¥ E MK #) /v Cd, Cu, Zn, Ni, Hg. Cr,
Pb. As; T4 & 0 # AL 235 BB B A — 1. 29 ~4. 00, AS[a] 75 e 7 BE /Y 2R K 55 H 49 22 51 %% K5 Zn, Cu, Ni,
Cr A1 Pb iy H B 246 50 XLWNOS Ab 35458 K o B ok e Ak A7 F JU K 80 HE 1t 38 A0 AT HE P RS20 Ak . 32 |
A B TSR 36 2 R i1 Tl A= 77 16 Sh g 2 e, Kt Zn, Cu, NiL Cr F1 Ph 3 A KA I 72 % e v & 4k
WAL Zn, Ca, Ni, Cr #1 Pb 575 e R 405 3 Cd, Hg 78 XLWNOT~XLWNO4 ) RFUKF-45 » H yiX
SESRAE LTS R S A T U 5 8 T B b U0 R A AR K PR S 0 A A RV 2 AR T L, KSR
Cd. Hg M4 1% /K B 3 26 48 0 08 A5 PRIS KR R e vh & 46

KRHESRMAR B BAELRE, mE 3 ix. K 4l ) 1 25%~75%
3L IQR P42 3 ‘ ~ it

4 7 AP 3 AT SR R Cd St 2 L e

(i}
i TG G A R RE TS Y TP RS R RS QR AR E @ é = T
Sy R 12.5%,37. 5% .50, 0% 3 Zn 5% E -1 & ol )

geo
T

FE 5 e R TS U AR P RE 35 U RO T R TS e R I = =
B4 58 25.0% .62, 5% Fil 12. 5% ; Cu K52 -1 B V5 o
Y B0 BT Y AR o T e o T U O 9 e R B A o Noge @ PoA
Fe 43 50 K 25. 0% ,50. 0% ,12. 5% Fi1 12. 5% 5 Ni Jy#% B 3 RV E 4R AR BB L E
Bt T e T e R R 2 S SR e Box plot of georaceumulation
ttfﬂﬁi}'?ﬂjﬂﬂ 62. 5% .25, O%, 12. 5%;Cr ﬁ 12. 5%5/‘]% index of heavy metals in sediment

FE SR TETS GRS HoR RAE O R b BE TS e R P T g A v B8 35 G A b B TS Y 1 SR A R A1 03 )
H62.5%0,12.5% ,12.5% s Hg g% B v JBE¥5 Y4 55 B V5 Y Ve v B35 Y SRR A5 L A9 43 30 Dl 75. 0%
25.0%; Pb, As 7E45 RAE S0 AL RIS B /N T 0 N 5 YRS .

H I AT A AR K R IR VR I Pb. As IG5 Yk 45 . Zn, Cu.Ni. Cr. Cd. Heg 4 A [\ F5 B (1 5 4L .
H Cd 75 Je P B f 1 o
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2.2.2 HAEAESAGRAE JRETEREN EEM RIE 3 8 fros, Ha& 8 nl & Mg K E
JE e EH 4 S 9 A 2R S R R BOF S E MR /N Cd Hg. Cu, Niy As, Cr, Zn, Pb,
#8 JRUITERIMM E. (1 R

Tab. 8 E. values and RI values of heavy metals in sediment

E;

REER Zn Cu Ni Cr Pb Cd Hg As Rl R
XLWNOl  5.32  29.87 8.85  2.19  4.41 426.56 108.15 7.13 592. 48 8
XLWN02  3.24  19.28 10.19  3.22  3.91 229.69 106.67 7.80 384. 00 G
XLWNO3  3.01  15.68 10.19  3.25  3.91 328.13 102.22 7.47 473. 86 E
XLWNo4  3.10 20.13 16.73  3.56  4.22 407.81 103.70 7.41 566. 67 g
XLWNO5  2.92  13.14 12.69  3.49  3.44 271.88 94.81  6.15 108,52 a8
XLWN06  2.31  11.86 14.04  3.94  3.97 707.81 124.44 8.75 877.12 R
XLWNO7  4.04  30.93 16.54  6.03  3.79 173.44 108.15 7.16 350. 08 a8
XLWNO8 12,92 119.92 30.38 22.74  6.24 515.63 122.22  8.53 838.57 R

SR 4.61  32.60 14.95  6.05  4.24 382.62 108.80 7.55 561. 41 o

TR e E < VR AE AR S B BOE PR A R AN 9 B . 2 9 -6 AN [ AU S G ) SR A AR
JIA RAE R BT o EE B
FO U B A 2 KR A R R A 2

Tab. 9 Evaluation results of potential ecological risk index method of heavy metals in sediment

8/ %
E: 52 Zn Cu Ni Cr / Pb Cd Hg As
<40 1% 100. 0 87.5 100. 0 100. 0 100. 0 0 0 100. 0
10~80 Hp 45 0 12.5 0 0 0 0 0 0
80~160 gl 0 0 0 0 0 0 100. 0 0
160~320 iR 0 0 0 0 0 37.5 0 0
=320 i 0 0 0 0 0 62.5 0 0
JG Ve T B A VA A A KU R AR L L A 4 By jgg e ﬂ;};g*lﬂ‘ﬁﬂﬁ
R. HIEE 8.9 A 4 AT Zn, Ni, Cr, Pb fl As W #E 4 ool | T T
25 U 22 B KA X /N T 40, W8 A0 A 25 XU 2 2 8 TG | jgg
R 5 T Cu |8 T 46 XLWNOS Ab v 7 25 25 KUK FL i g o < 300 |
S RV o G Ath SR R 25T 7E A 25 KUBS 27 A AR XURS s Cd Ly .
37,5 9% (R R S B 25 RS R BE S 9K © 62. 5 %6 FY e
KA P TR A A 2 DR, R R A A e R I 5 ] S A, X 710 Cd Hg Cu Ni As Za G Pb
5 M B Ok A 45 AR 5 He O3 7E 2k 5 AU TR

ZBIIBLT 80~ 160, Wfe Ak A5 MU A J FARum MUy, P4 TR o o o A 5 XL AR R 2
MWL RN 4 R 2 e A 25 R 38 Ok B L B 1Y Fig. 4 Box plot of potential ecological risk
5% 561, 41, 5 S {f o 877. 12, /M K 384, 00; i factors of heavy metals in sediment
e v T 4 T VS A A A U S AL SR AR B 2 R s A 2 A SR A A O AR R KU L 6 AN SRAE AU SRR . A5
SR 05 T 4 T A AR A KUK 8 BN R B/ B HE ) O XLWNO6, XLWNO08, XLWNO1, XLWNO04, XL~
WNO03,XLWNO5, XLWNO02, XLWN07, XLWNO6 Fl XLWNOS [ 4= 25 KU f Ak, BIo h E . @il A
SRR A ke LA 0 0 i A 3 T ORI Tl B KL HE L R 3 T B L R HE )T RIS AT RS R S
SR FH PR R A AR R 5 4 Rt 0/ 4 TR 5 Y 1 HE
2.2.3 FHEAMIEHCGE RS YO B AT LT R A R R4S R AR L RO PE Y X SR 7 e
ARV, V5 Y AT RS Bk A R M S R gk 10,11 FroR . 2 10, 11 Al A A BRI K R
R EAJE M PLIEE A 2. 05~5. 754 778 XLWNOS &b 75 Y 75 B R B s 75 YL oh » Hofth SR A 2575 e
TR B 389 Ry iR 05 Y 5 ZR VT AR A PRIS AN PF f DX B 75 e B far 46 400 2. 63, 0 RIS K R A AR S SRS
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Tab. 10 Calculation results of pollution load index method

CF,

RIS 7n Cu Ni Cr Pb cd Hg As PLI
XLWNO1 5. 32 5. 97 1.77 1.10 0. 88 14,22 2. 70 0.71 2. 49
XLWNO02 3. 24 3. 86 2. 04 1.61 0.78 7.66 2,67 0.78 2.18
XLWNO03 3.01 3. 14 2. 04 1.63 0.78 10. 94 2.56 0.75 2.18
XLWNO4 3.10 4,03 3.35 1.78 0.84 13.59 2.59 0.74 2,52
XLWNO5 2.92 2.63 2.54 1.75 0. 69 9. 06 2.37 0. 61 2.05
XLWNO06 2.31 2.37 2.81 1.97 0. 79 23.59 3.11 0.87 2.50
XLWNO7 4. 04 6.19 3.31 3.01 0. 76 5.78 2.70 0.72 2. 60
XLWNOS  12.92  23.98 6.08  11.37 1.25 17.19 3.06 0. 85 5.75

JiE O REAR L K R O B VAL TH i R AE . X 59 R 11 RV E AR TS e i 4 BOA A 25
BN K i E T — B0 HE A ARV K E T E 4 B — 7 T Sk Tab. 11 Evaluation results of heavy metal

ﬁ ?L?ﬁ?i?fli IE A JL[Q&I\ , XLWNO4 ﬁ?ﬁ%ﬁﬁ?ﬁ pollution load index method in sediment
B0 TR 0 X 5 b PR T st L A i R PLI  TWASFS TR

% 51 JF LM I Toll B K HE R B e e,
G b A KRR B MR EE L, 0 i

SR VR T JE i Hb XN 2T S HE RO T SO ATE A XLWNO4 2,52 I 8 7
XLWNO5 2.05 II SR Y

3 ZFig XLWNO6 250 i R 75 I
XLWNO07 2. 60 II R Y

BA ot 5 fE 4. Cd, Cu, Zn, Ni, Cr fl Hg Jit & [4F
Y5 )ik B 25 54 A 13.67.6.52,4.61,2.99,3.03,2. 33 /%, Zn,Cu,Cr 28 3 R EH K (>50%) . 6
HJZ Cufl Cro R RZBIHKTF 100% ., Z ANWHE T BE . JKIRP Zn, Cu 15T & H A 7] 40 1 2 B0
KT 1) 22 W /N R R AL N Cr 1 J57 8 F 2 18] 70 A 52 B DGR T AL 28 i 101 400 328 3 8 s LR
0 I A 2 R A HE R 2 S A 28 AU 1T AL BT 08N L P, Heg L As 119 57 3 bE 2 [A) 230 A 850 920, Cd 1Y
Jo 8 b 25 8] 43 A Bl 2 7Kk 1) R AR R

2) MRV Hr R W], 35X 8 PP E 4 J& R I A& A A [a], Horp, Cu, Phy Zn #l Ni Al fEOR I8 TR 071 3,
Hg, As RJ BB I5 T J& 300 Az 1 b I A Al 1 2l Cd AT BB IR T 40 15 3y

3) AR BRAEHOE VRN G5 R BT L BR Pb, As A TET5 YR &4 Zn. Cu, Ni, Cr, Cd F1 Hg 24 2 B [A]
R Ys s H Cd 175 Y R BT ey o VTR 2B 25 XU 8 B00E 17t 45 R R ), A% MRS K 2 IS T v o 43 J8 7
T A 25 AU B A b 5 FIAR 9 22 (8], Cu 9 085 7 2 25 XU 2 188 A A1 v 45 XU o Cd iy o 7 2R 25 XU 72 i
iR KU Hg 10 08 78 A 285 IR 2 B8 Ay i XU o HE A% 45 J 1 D AROXUIR: o ¥ % 9 fr 18 006 TR M 45
FEF T A AR K 2 G 8 Hh E 4 T Y R U TR 0 M XN 2T Bl HE R i SR AT
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