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Fig.1 A sketch map of the coastline changes and marine exploitation activities in the study area from 2009 to 2017
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Table 1 The main water environmental elements investigated in the Xuwei coastal waters of Lianyungang from 2009 to 2016
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ME{H

2

.

K K JEF

ok

/

] 277 72 0] .28 4k . DO,
A AL B B B L A

J

P
N

Y|

T#2°C, 2015—2016 4E B ) DIN Jfi & 1

o

=}

=)
Ja FEAHE R RS SE 5 COD Ry BT vk 2 4F Y {H 7E 2013

.

=8

SR T T 7 W AR T T S T K R AR A

5
w2

£

Ui, 25 g v TR
W U B 20002016 AF 35 B K PR BE AR AR

P

&

v

21 fE 2 T4
Chl-a F1 Oil )5t 2 4 B (E 2¢ 18 21, 1 2h) AR () 2b) AR 4 (H 52 1R B 3, KR (& 2a) F1 DIN (& 2e)

B o e B S B A AR, T CODE 2d) #1 DIP (& 2f) i f2 vk BE B9 4E B

ARSI E X 2009—2010 FREEAY 2 £5%, H B 2013 4EJF 44 DIN R ik EAEMEC i

B0 i b . 2009—2016 4R B9 BN KR A 4R B E 2 T

(0.3 mg/L), DIP & EEHELE 2009—2010 F T}

3

i USRI, 2009—2016 4F &K i B AR AR {k

2

490~ | S0~
Moz, Moz,
4 . w?w&m Y10z B w?m&m 0%
80~ 80~
| {01, PIog {011, PIop
80~ 80~
q7 N/NS €10z dr N/NS €10z ]
(S (S
S0~ GO~
4I7< 11 Slog | dI7< 1 log .
3 0~y Iozg | & 1 G0~y oz | &
—— Vogy S Vogy L
< D~ < — [oe) 0 ~,
§ 3 8 3 ey g 8§ 5 3 e % S 3
Sur),%d < ot = © < 210,
(-1 - Sun)/ (1 - Sun/ (.1 - 8/ ™d
. %Q/bNQN * T %Q/,ONQN
80~ &0~
s S~gy, oz [ 4 50~ - 1oz
(A .
80~ 80~
d50-5,, Ploz 401, PIog
(N (N
80~ 80~
| 1 e, e | 11, e |
~Zp~ ~Zp~
4I7- I clog 4717~ 11, log i
5 170~ ) 110~, ¢ |2
1 I 1 1 I NQN/ — I 1 1 QN/@ 1 1 1 I
S s 3s2 g2 Vome S 8 8 2 8 T 8 5 2 3 8
8 %3 8 8 8 8§ § s s <SS S S 3 3 3 3
S (-1 - Sun)/M%d (- - Bun)/%d
190~ 4 90~
Moz_g, Moz,
m @?@Sw YIog e @68 1oz
&-
&0~ &0~
101, Plog [ 1901, oz
; &-
80~ 80~
11—, €10z 11, €10g R
Oz 0
S0~ G0~
G G
1105 e | EE 0174, Toz
. i ! /NQ/NNQN Dnm ! /NQ/NNQN m/ms
= o~ S Io~, &
1 1 I 1 10z = I 1 1 1 10z TR T T SR
S B 8 <+ o @ 3 00y & 5 & B & 1§ > 00 c < S @ o S o
N — — — — — o [N ol — — =) =) S W b © 10 M
2/0 (1 - Su)/*d (11 - Sw)/Sd

Fig.2 The annual variations of water quality elements in the Xuwei coastal waters of Lianyungang from 2009 to 2016
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Table 2 Correlations among the water enviromental elements in the Xuwei coastal waters of Lianyungang from 2009 to 2010
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Table 3 Correlations among the water enviromental elements in the Xuwei coastal waters of Lianyungang from 2011 to 2016
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by the warm water discharge from the Tianwan Nuclear Power Station during 2009 to 2016
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Variations of Marine Environment in the Xuwei Coastal Waters
of Lianyungang Under the Influence of Marine Engineering

SHAO Shuai', ZHANG Ai-jun’, ZHANG Jing-jing®, HU Ya-bin*, WANG Yi-bin’, ZANG Jia-ye*
(1. Environmental Monitoring and Control Center of Lianyungang , Lianyungang 222000, China;
2. First Institute of Oceanography, MNR, Qingdao 266061, China;
3. Institute for Advanced Study of Coastal Ecology s Ludong University, Yantai 264025, China)

Abstract: Construction of the Xuwei Port is one of the important marine projects in Lianyungang. Based on
the data collected from 2009 to 2016, the variations of marine environment before and after the port con-
struction are analyzed and the long-term and cumulative influences of the large-scale marine engineering
constructions on the regional marine environment are discussed. The results show that in the waters
studied from 2009 to 2016 the mean annual temperature of the surface water increased gradually and the
concentration of dissolved inorganic nitrogen (DIN) tended also to increase significantly, with the annual
average value of the DIN concentration being over the Class Il Seawater Quality Standard in the years from
2013 to 2016, whereas the salinity decreased gradually and the concentrations of dissolved oxygen (DO)
and chlorophyll-a (Chl-a) showed also a decrease trend. The assessment of nutritional status indicated that
the eutrophication indexes in the study waters were all above the mild eutrophication, with a status of me-
dium-eutrophication being in 2011 and from 2015 to 2016. The indexes of organic pollution were all in a
level of light pollution in the years after 2011. The correlation analysis shows that there existed significant
positive correlations among the concentrations of COD, DIN and DIP and the correlations among the water
environmental factors are more significant before the port construction than during the port construction.
The engineering construction caused the significant reductions in the Chl-a concentration and in the de-
pendency on nutritional salts as well. It is therefore concluded that the reclamation in the Xuwei Port area
could exert obvious and long-lasting impact on the marine water environment, the environmental elements
in the study waters could be changed severely during the port construction and the eutrophication degree of
the water could become higher.

Key words: Xuwei Port area; reclamation; marine environment; water eutrophication; water nutritional status
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