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Analysis of spatial-temporal variation and nutritional status of environmental quality in

the mariculture zone at the Yueqing bay
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Abstract: Based on the monitoring data of the mariculture zone at the Yueqing bay from 2016 to 2018, the
assessment and analysis on the marine environmental quality is conducted. The spatial-temporal variation and
the relevance of pH, temperature, salinity, DO, Chl a, NH,4-N, NO,-N, NO;-N and DIP of seawater in these
areas were analyzed and their nutritional status were also evaluated. Assessment by single factor pollution index
method revealed that the levels of pH, temperature, salinity and DO in these areas were in accordance with the
national second-class water quality standard. Compared with those in other marine aquaculture zones, the DO
concentration levels were in the low, and the DIN and DIP levels were in the high. According to TRLX, the
eutrophication index of water quality in these areas were relatively high and may be in a state of high

eutrophication. The related indexes of the first principal component were NO,-N, NH,4-N, DIP, temperature and
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NO;-N by PCA, and there were positive correlation among NH4-N, NO;-N, DIN and TRIX.

Key words: mariculture; Yueqing bay; water environment; nutritional status; nutrient
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Fig. 1 Sampling stations of the Yuqing bay
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W FE bR b pH. R #R . DO, Chl a,
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£ | WAL AF S B Qg v W RS ) (GB/T
12763-2007) A1 Cifg 7 Wi I Fx ) (GB17378-2007)
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Rl (CSF- 2715 ) 4 0.60 ~ 157.00 pug/L(55.95 pg/L);
NO3-N ¥ EEYE | CFI{E) A 230.00 ~ 3845.00 pg/L
(692.21 pg/L) ; DIN A9 ¥ B 95 [ (-3 15 )
273.10 ~ 3942.50 pg/L ( 829.85 pg/L) ; ¥ 7K
DIP (1) ¥ B2 3 [l (°F- Y9 1{H ) o 5.2 ~ 152.70 pg/L
(52.36 pg/L); Chl a HY R FE A2 4k BBl (CE 3318 M
0.20 ~ 12.20 pg/L(2.09 pg/L) . H i, /K. #h
£ DO &R s 3 P B A K, 4K
FE K DO B BE R T 5 mg/L, £7 5
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Tab.1

Seawater quality characteristics (mean + SD) from mariculture areas in Yueqing bay between 2016 and 2018

FHE pH TC s

DO/mgL”" Chla/ugL”" NH#N/ugL' NO,N/ugL’

NO;-N/ug'L"' DINugL"'  DIPjugL’

S1  7.89+0.14 26.43+3.57 23.14+4.62 6.41+0.69 1.64x1.21 111.76£98.15 69.56+45.06 699.93+253.21 881.25+217.45 67.83+33.44

S2 7.88+0.14 26.36+3.59 23.44+4.32 6.37+0.73 2.54£3.37 94.55+75.81 59.23+41.67 654.45+£290.33 808.23+£273.25 52.67+19.03

S3  7.89+0.13 26.46+3.62 23.22+4.43 6.49+0.69 2.18+2.75 89.93+61.82 61.66+42.24 928.11+1000.18 1079.70+977.93 54.05+21.88

S4  7.89+0.12 26.56+3.72 23.37+4.41 6.37+0.66 1.92+1.96 86.48+60.23 59.00+39.81 681.57+284.87
S5 7.89+0.12 26.44+3.87 23.61+4.06 6.56+0.69 2.09+2.43 68.36+61.16 51.03£38.99 627.74+291.77
S6  7.88+0.11 26.38+3.64 24.16+3.94 6.59+0.63 2.18+3.12 69.15+66.79 51.66+41.19 664.51+£291.78
S7  7.92+0.10 26.26+3.81 24.68+4.00 6.80+0.70 2.09+2.00 51.58+47.22 39.50+35.21 589.18+263.34

B/ME 773 21.03 17.13 5.01 0.20
KRE 816 32.80 31.06 7.88 12.20
FEIMEH 7.89 26.41 23.66 6.51 2.09

370.60
81.69

827.05£262.00 51.52+17.05
747.13£271.38 49.34+24.82
785.32+251.65 48.68+20.21
680.26+254.90 42.40+19.61

1.10 0.60 230.00 273.10 5.20
157.00 3845.00 3942.50 152.70
55.95 692.21 829.85 52.36

22 IRIB TSR EOK FHE br sl A AR L 4B
2016 4F 5 A £ 2018 4F 10 H i 48 3 4E 5551

I K BHEAR I B2 70 A WAL 2 3 4F [H) 28k

FER/INB R AR A pH. K . £R . DO il NO;-

N, 8L B 8 K 4848 A Chl a. NH,-N Fl NO,-
N %, Hrh, pH A AR fb iR BE oS, Y5 L R 7.74 ~
8.12, HIFF &5 — 28 AR K obr v 25K 5 Hok,
IR AL TE A 21.50 °C ~ 32.09 °C, ffaifEK
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Fig.2 Spatiotemporal variation of water quality from 2016—2018
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e (BRI 1/3 F1 /7. T AR T T 3 3R 5 X K
' DO I 6.5 mg/L, ik T HoAth 332 51
X, k" K SR X DO v
ik 9.5 mg/L, the Marano ¥ 75 35 5 X g 7K v i
DO J 8.8 mg/L. 5 Iak I, 4772 B 5%
KB, SR KR = 1 DO YR EE A A Tk AR
P, R, 7RV K FREE P, 7K h DO
AR, ABAESREE L S5, oK DO MRS 2R
s E U Wk AR A X Y T RE S
FESEIIG Bh A . AP R, IRERE AN T
KA SRR, P Tea " R, 2 TIRR
A SR B £ A R o, [RGB AR AR
Z WY i BE S 5 840N B, T AE K Y
e T =KD, I B A K TR
W, T XTI X A U AR RN 48T, IR
BGE M4 . NH,-N AR B2 AL+ rp S5k, (B
HoAth /K 352585 X A e, NO,-N, NO;-N, DIN, DIP
A B 1) b~ Al i 7K - o
2.4 KRR E E SRR AT

R T TR ARIS S SR X K TR E
FEAAR DL, KF 2016— 2018 4F 7 4N AS[a] R FE 15 By
TRIX AT G500, &5 R 03 3. 2 3 T,
XSRS SR IS LA™, 45 5 3 AR
BIE R 6.06 ~ 6.41, T RAE ST 7K BT 4k T 5
B ERM(6STRIX<8)IRA . 20164E 5 H .6 H,
201745 A, 8 A, 10 A, 2018 4F 10 A, %X 1,
AR IIAF s E SRR 2017 29 H L 2018
S H L 20184 8 H L 20184F 9 H, 4l A
71.42%. 85.71%. 57.14%. 42.86% FJRAF 5 7K 5T
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h S TR o X R A Vg K R B K R Y
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2.5 RIS KSR AR e SOk IR A B

Sk i — 25 WIS K T R A 6 i K SR 5 7 R
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YR —, T EEFRRE KR, Chla
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