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Abstract; The Modaomen and Hongwan waterways are the main estuaries of the Pearl River system. Affected by tides, the Fenghuangshan Reservoir, Dajingshan Reservoir,
and Zhuxiandong Reservoir, which are subject to water transfer along the river line, are important drinking water sources in the central part of Zhuhai City in the Guangdong-
Hong Kong-Macao Greater Bay Area. Eight heavy metals in 15 sampling points in the reservoir area were monitored in the two seasons ( August and October) of 2019. The
environmental quality of the surface sediments of the three water supply reservoirs was surveyed using correlation analysis, geoaccumulation index evaluation, ecological risk
assessment, and traceability analysis in the present study. The results showed that the order of the average content of the eight heavy metals in the three reservoirs was as
follows ; Zhuxiandong Reservoir > Dajingshan Reservoir > Fenghuangshan Reservoir. The contents of Hg, Zn, and Pb in Fenghuangshan Reservoir; Hg, As, Mn, Ni, Cu, Zn,
and Pb in Dajingshan Reservoir; and Zhuxiandong Reservoir exceeded the background values of soil heavy metals in Guangdong province by 1. 88-2.75, 1.05-2.32, and
1. 69-6.45 times. Except for As in Fenghuangshan Reservoir, As and Cu in Dajingshan Reservoir and Cr and Ni in Zhuxiandong Reservoir, the other heavy metals elements
showed the content characteristics of dry season > wet season. The evaluation results of the geoaccumulation index method indicated that the pollution degree of the three
reservoirs was in the order of; Zhuxiandong Reservoir > Dajingshan Reservoir > Fenghuangshan Reservoir. Among them, the Fenghuangshan Reservoir and the Dajingshan
Reservoir were only slightly polluted by Hg, Zn, and Pb elements, and the Zhuxiandong Reservoir as a whole was slightly or moderately polluted. The evaluation results of the
potential ecological risk index showed that the overall ecological risk of Fenghuangshan Reservoir and Dajingshan Reservoir was low, and Zhuxiandong Reservoir was at a
medium ecological risk level. Hg was the main ecological risk-contributing factor of the three reservoirs, with contribution rates of 78. 8%, 64. 4%, and 51. 0%, respectively.

Key words: Zhuhai City; water supply reservoir; surface sediment; heavy metal; pollution characteristics; ecological risk
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Table 2 Background values and correspondlng toxicity coefficients of heavy metals in Guangdong Province
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Table 3 Classification of geoaccumulation index of sediments
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Table 4 Individual and general indices and grades
of potential ecological risk assessment
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5 5 R AL 0.48 0.25 0.45 0.41 0.36 0.2 0.22 0.17
EONIER 37.2 32.2 43.2 39.1 164 148 91.1 107
Kb /ME 4.7 10 4.8 7.6 51.4 79.7 56.2 69.2
XA 18.2 19.3 21.18 19.3 104.15 109. 68 76.38 81.93
5 FAL 0.7 0.43 0.7 0.64 0.4 0.23 0.17 0.18
ONIER 59.9 50.8 74.7 69.3 249 266 71.7 98
LK /M 47.4 44.8 61.2 64.9 212 244 69.1 79.6
XA 51.93 47.43 66.93 67.23 225.33 254.33 70.6 88.4
5 FAL 0.11 0.05 0.09 0.03 0.07 0.04 0.02 0.09
gl 14.4 17 47.3 36

DFEFAENTHRE A2 LENETRE S EMBELCFE,; < 7 3R Tk, R Forfik I ES R S BALN mg-kg ™' LR RECT 4T

ghir g 6 MLIE 3 JREKER Z VTR 4
JERAEE | A K& T AR R R AR
F RN K P 3 FhEE 42 &, 43 3 °A Hg . Zn F1 Pb,
bR 1. 88 ~2.75 £5,3 MESE F . A AKIAK S AL
SRR KREEILKE 7 FESE, /5510 He,

As. Mn, Ni, Cu, Zn F1 Pb, 45 1. 05 ~2. 32 £i5, H

W Hg ., Zn A1 Pb 7EF | A KA S0 & AR
As AUAEFIKIH D1, D2 sidr , AiZKIH D1 s o7 bR
Mn 7EF7K ] D1 A D2 5467, Al 7K I D1 ~ D4 gifii
YA ; Ni 73K D1 AT D2 A7, Ak DI, D2
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PR, ATATR KA 8 b G S it AR A Eﬂﬁliuﬁl* Cu, Zn Fl Cr iX 3 M4 J& & & B

HacfE, AR 1. 69 ~6.45 £%5,8 FhE 4 J@ 3= | Akl
S A A R AR
MR 7 W JUEN, 5 R HEXOKERZ

Lo Niji] E;lj[j%ﬂé‘;ltpilzﬂjfﬁ, AR 7K % 22
}?:—'M/\%Ei%é‘iéﬁiﬂéﬁ%?ﬁ?ﬁ%":F'%%J(
L, Cu N TEA, B BygMmEpZE, Zn

‘?ﬁ*”%ﬁ/\%/“gﬂﬁﬁjﬁm FHEE, KUK Cu, #Ph SR TEAR EPY | EACAE 2 6], Cr &
. Pb il CriX 4 FPEE G JE S T EAR By BALTEPY, BIR BRI b .
R6 IEKERENRYHESRESES FHTETRERY
Table 6  Content of heavy metals in the surface sediments of the three reservoirs accounts
for multiple of the soil background values in Guangdong Province
K Hg As Cr Mn Ni Cu Zn Pb
F m W F W ¥ W F W F W ¥ W F
RUBIL K 1.88  2.75 0.69 0.62 0.20 0.23 0.30 0.39 0.53 0.55 0.58 0.67 1.93 2.38 1.96 2.36
KealAkK#E 1,75 1,75 1.18 1.05 0.46 0.49 0.97 1.18 1.26 1.34 1.25 1.14 220 2.32 2.12 2.28
PIANARZE 2,25 250 2.89 3.03 1.73 1.69 5.32 6.45 3.61 3.29 3.94 3.95 4.76 538 1.96 246
£7 HETIEKEEENENELRAETIE X M (D1) ; Hg. Mn Fl Ph m{i&f“l?iuﬁﬁjé}
. ALK HEHE FEMEFH (D3 ~ D2) Méﬁ??j@?ﬂéﬁ
Table 7 Average content of heavy metals in the surface sediments
of the threegreser\toir: in Zhui}ai (‘t)mparetl with reservolrs”™ ‘l 7J(E:FE:F%< Dl ) llﬁ{iiéﬁ ﬁ EU\EE:F ':P
in other areas of Guangdong Province/mg-kg ™! ] ( D2) ﬂ:‘l]ﬁtl:.ﬁ( D3 ) ‘I‘J_ST‘ /fﬁ IID4 Ijj {jéiﬁ E:*H XT%L
WH Cu | Zn | Pb (R, I AT AR K22 Ce . Mn | Ni, Cu i Zn j: Zsii] 52}"%
RUEILAFE 10,66 101.88 Tes | anhes LRI iﬂ ] {ZE J3E DX 8l Ay K P R
KGRI 2004 | 106.91 79450/ 472290 (72) it Hg\ As Fil PB I Eiujziﬁazﬂ?mz?/\
PR LG 2 ST I K (20) g R AT RAT K e (22) R
HAR 1776.02_ 162. 56 78.40 & 29.23 ey ﬁﬁﬂi H{i’\Eﬂ(EﬁJ\ﬁ(D(ZI) H
7 48. 12 125.31 590051 | 13081 N i]ﬁ fﬁ/\ ‘m N
s/ | . n 2121 a9 [ 4049 S (7, 73w ST 5 ARG EARAL.
W 57.52 303. 47 82:12 o 65.'27'.:__,,-"'# 2.3 PRI E S E A SR T
Y : WD) b 2% H G B U R B AR S E S5O0 R
2.2 YUY G JE 7S A o A AR (PR, W B RS AE A DT BLR B A7 06 RUELLL K

3 @7k¢?ﬁ$ﬂ%¢%$i§é‘§;§lﬂﬁ\?ﬁﬂl§l 2.
RUELIK JZE As . Cu. Zn H1 Pb 7823 8] 43 4ii
R — 3L, m/i%r“liinﬁjvfptlﬂitmkﬂ(m
~F2) ; Hg F Mn {5y JBE X 38k 25 40 4 78 K 22 A K 1
(F8) F/KFEEPHR (F4 ~F3) ; Méﬁ%ﬂ(ﬂ?ﬂé% JF X
PRI (F4) AR D (FL) s 4 E & (e e, He
AR E T R (F3) FIAK T (F8) au F2 1 F5 ~
F7 S E 4@ o AR B, KRBT ILKE As

Ni, Cu Ml Zn £ [0] 50 A LA AEE A — 3, m/i%r;

JE . KRB ZERAT AR K e 2 2 UTRR ) 8 Fh i 4
JRATCRAIFHICE R L 8.

MFE 8 AT LLIFE Y, B Hg 1 Pb 4b, 4% 70 K ] £%
TEARSF A SaE , Horp As, Cr, Mn, Ni, Cu 1 Zn 22
(i) 357 2 SR dnb 3 TE AR G A OC R BN AE 0.9 DL
A3k 46 o 4 J 1 Y HLA [ JR %, He A1 Pb 5 HAth B
SIEM MRS H P TR R 0K, RS
Hg 1 Pb 7EAEW (AW . SRR SE) FERTT
BEA XD AR — 5T

®8 IEKENRYPESBHEXESHT"

Table 8 Correlation analysis of heavy metals in sediments of three reservoirs

Hg As Cr Mn Ni Cu Zn Pb
Hg 1
As 0. 106 1
Cr 0. 167 0.978 ** 1
Mn 0.129 0.940 ** 0.961 ** 1
Ni 0. 108 0.975* 0.992 ** 0.931™* 1
Cu 0.202 0.979 ** 0.995 ™ 0.946 ** 0.989 ** 1
Zn 0.275 0.954 ** 0.965 ™ 0.924 0.951 " 0.974 ™ 1
Pb -0.32 -0.001 -0.032 0.077 -0.022 -0.022 0.077 1

1) ™ FIRTE 0. 01 K (3U) |2

GBS
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Fig. 2 Spatial distribution of heavy metal content in the sediments of the three reservoirs
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Fig. 3 Box diagram of the evaluation of the geoaccumulation

index of heavy metals in three reservoirs
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