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Analysis and evaluation of typical pollutants in sea-ice and sea water in northern

Liaodong Bay during icing period
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Abstract: The aqueous quality of the melted sea-ice water and surface seawater at 11 same stations in the phoca
largha breeding area was investigated in 2020. According to the research data, this project analyzed the quality
of the melted sea-ice water, discussed the source of involved pollutants and compared with them in the seawater
at the same station.The results turn out that the contaminant concentration of the melted sea-ice water is
significantly higher than that of the surface seawater at the same station. Besides, Pb and Zn are proved to be
the dominant negative factors that affect the heavy metal pollution index of the sea-ice. The sound correlation
reflected between heavy metals as well as petroleum and heavy metal in the water indicated the similar sources
and transferring regularity of the involving pollutants and the main source of pollutants should be in the
northern estuary and coastal ports. There are many irregular high value areas of pollutant concentration in the
northern estuary and the central sea area and no apparent correlation between sea-ice water and seawater at the
same station.

Key words: sea-ice melted water; seal breeding area; water quality

T KA B th MK RS T RO UK, i NS AR AN, BAT B2 AR Es A o W DKAE
B IK . K (LG —SEER 2R IR N2 — PR BRI R 210, 23 mli 2 St Y

S B #A: 2021-07-21, 1&3T A #A: 2021-09-18

EEWMB: T4 “MT%EAHR” WH (XLYC1907109); K& T A8 AERHE A AT H (2019RI09) 5 1T 744 H S A& R0
H (2018228004 ) ; 1T 744 1 1 5 ¥l BHIFI H (201828, 201824)

EEBN: EEE0981-), B, INAUKA, BIWFTE 5, W4, 55N A SR A ST TAE, E-mail: 3488526@qq.com

BIAEE: REWE(1982—), B, INAEHZE A, 5T 5, i+, FENIIGFEIRRILF 05T T4E, E-mail: jinhaow@126.com


mailto:3488526@qq.com
mailto:jinhaow@126.com

60 ¥

* ¥ A F

%41 %

BEH TR AR | s O TR S S AR 5
ERSIRE I, TR MR | . fE A
U 2 e S, MUK R R T L R AR
W L) 2 AN TR IR A — A R
T, FR AL S B K BRI, R E IR A
AT Y UKGE T B R R R S =R,
SIS Y TR Ak, R LA s e
e 5 e ) IS 28 A 0 L, G AT T 1 4
VRS T TR R £ 5K R 2% | 5 Y I R
B, TR K TR 15 Y W T IS 10 1 G
RS RN SRR UL/ Ui LT N 11 32
7 3B A MR VKR TR, I AV VKR AL I HE NI K
IRBE, 3 RIS Y . W UKAE R TS S A
(O FH 25 20 B 20 142 90 AEAR it AR 5P
VKR 19 K 2 B35 e | 5275 Y 9 7K R 45 vk
LUK VK B 257 375 Y 258, 04 g v vk A P Tt
TG YL, V5 975 Y W 2 A ) 1 oI5 e ) 3
IS , 4 TSRS PRI 25 A0 A . LY
Y KRR T L 1 35 Y, T SR T 1A I R T
{10, 2 5 0 24 438 K K R R v S R
W2 S TFIE T K 26 8 1Y 15 0 308 vk il 1 7K ok
FORBL, %1 KR ALK TR A i ik
FIB R AL AR, Hift 23 T8 bR A6, %4
WAETFSY T H R A I K 5 vk Al ik K 4
397 1) AR AL AR, Y UKl T K053 51 2 TR TR
BT A

AL ARV S5 T L s i T B X, ek
AL XU TAAT BRI | /)N Y] 45 Ak 22T W il
FBl, FHAE A T 3 ~ 4 AN F R [l B B £ 4% vk
G, — WGBTS, W UK A7 90 BB AT 3k 4 7 T AR G
173, 3 [ — G5 37 3 W) — — BE 1 5 ( Phoca
largha) 4L T 5 5t (0 6 B b A2 P,
A, ShHEAC I A S IR T, A B I AR
AL, 2 E B R K 2 —,
TEVF L EAMT &, TFRMEARKY K. A
T TSR IR BT 2 B R i i X I U3 e
ORWERE N, S BOZ M X R S Y H g5 e E Y,
ORI, R STK TR 5 R 2245 TP e TE vk
U g KR S I R T A S R A 1 TR R
G, AT ARV BRI 5 Y W | ST A R v R AT
GO A

DR, AR BF 55 1 A 2020 4F 31 4R 5 b B Vg
B S5 M T DI A R, 3 AT T i vk AL
KK JFCIRBL , %8 He A7 i S A E 43 e A LR 5
PR DR AT TR0 AR, R KR [R]85 57 36 7K o
TGRSR AT TR LT, B AR 1L 2R T BRI
B0 BT M 10 PR BT T A 2 P ) £ R R
PERRAAR I, o n] A EhiEES e LA BRIl
WE RIS HE

I RS

1.1 VAR a5

PRI A T 2020 4F 1 A 76 2R 75 BRI 5014
40 BhE W A TR UK IR A T, R 11 AN A,
WA 1 RT7R o 2R AR 0 2R A vk i ) 30
FYKEE &L, P A 30 cm x 30 cm AYVKBR, VKR
29 15 em, HE A AL 5 12 VRt A7 TRl R
B 38 R K AR R AR M A3 7 0.5 ~ 1.0 m Ab % )21
JKAE A, PR T H R 10 ARV 3T T S A
Yy, 3% A 28 F0 8 42 )& (Cu. Pb. Zn. Cd. Hg
1 As), B YR ETATRE R

2
=
I
ST N = ~
S|k Py )
= [1: 705 000 : , {:’“ |
< e *A05 JA04 A03 S
8 e - - =
2 : : A02 |
o1 iy BEESIMHm i
Tk L eAI0 Al '
% A01
A07 % * i
L A8 TR A09 ]
IS4 F i
(=3
g o RE
= | Jokerksge
f sesns INIREEIKERER
121°00'00" 121°30'00" 122°00'00"E

1 HmREAL

Fig. 1 Location of sampling stations
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Tab.1 Statistical table of pollutants in sea ice and sea water

2020(n=11)
i H
WK WK
i /mg L 0.120 + 0.045 0.045 + 0.012
Cu/pgL™ 2.09+0.38 1.81+0.08
Pb/ugL’ 1.58+£0.27 1444044
Cd/ugL” 047+ 0.06 0.43 £ 0.06
Zn/pgL” 20.7+137 187+ 1.48
As/pgL 1.94 + 0.54 1.5240.50
Hg/ug'L"' 0.030 + 0.007 0.023 + 0.004
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Fig.2 Columnar distribution of pollutant concentrations
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Fig. 3 Total pollutant distribution of sea water and sea ice
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Tab.2 Correlation coefficient of pollutants between sea ice and

seawater

WY Cu Pb Zn  Cd  Hg As  Oil

MRZRE 0169 0.192 —0.364 0.183 —0.229 —0.128 0.395
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Tab.3 Results of correlation analysis of contaminants in sea ice
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Tab.4 Results of correlation analysis of contaminants in seawater
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Fig. 4 Hierarchical clustering analysis on sea ice in

breeding ground of spotted seal
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