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Fig. 1 Map of Haizhou Bay marine ranching stations
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Tab.2 Training results of threshold value of water environmental carrying capacity index

S04 classification CODyy, DIN DIP BOD HHEEME  expected value WECCI
RAFAI7REK  good carrying capacity 2 0.2 0.0150 1 0.8 0.800 0
T7K#K  bearable 3 0.3 0.030 0 3 0.6 0.600 1
BPEHE  light overload 4 0.4 0.037 5 4 0.4 0.400 2
FFREEEREL  moderate overload 5 0.5 0.045 0 5 0.2 0.2018
HEHE  heavy overload 6 0.6 0.060 0 6 0.1 0.097 9

7£: CODy,. DIN. DIP. BOD#fi ymg/L, K[
Notes: CODyy,,, DIN, DIP, BOD units are mg/L, the same below
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Tab.3 Output of BP neural network model

s HZE  spring K2 summer #ZE  autumn

sites CODy;,, DIN DIP BOD WECCI CODy, DIN DIP BOD WECCI CODy, DIN DIP BOD WECCI
RA1 4.21 0.14 0.031  2.80 0.41 1.98 0.29 0.004 235 0.74 0.67 0.97 0.024 236 0.40
RA2 1.84 0.27 0.025 1.43 0.71 0.60 0.39 0.004 0.49 0.79 0.94 0.51 0.016 091 0.71

RA3 4.51 0.27 0.022  3.79 0.47 2.12 0.22

RA4 2.70 0.56 0.010  2.49 0.53 1.35 0.42
RAS 3.22 0.15 0.027 1.48 0.69 1.611 024
RA6 2.46 0.35 0.024 191 0.62 2.15 0.13
RA7 1.53 0.07 0.03 2.72 0.78 1.31 0.44
RAS 1.44 0.24 0.020 299 0.73 1.92 0.36
RA9 4.62 0.03 0.025 1.94 0.67 2.27 0.28
RA10 2.02 0.25 0.024  0.59 0.74 1.79 0.34
RAI1  1.28 0.11 0.015  0.09 0.84 1.52 0.36
RAI12  1.76 0.23 0.021 045 0.78 2.52 0.31
CAl 2.36 0.18 0.015  1.70 0.77 2.70 0.37
CA2 1.98 0.14 0.007  0.02 0.84 1.86 0.29

CA3 221 0.02 0.016  2.62 0.81 3.43 0.27

0.004 239 0.76 2.17 0.56 0.004 0.84 0.67

0.004  1.88 0.73 1.29 0.36 0.013 1.83 0.75
0.002  1.76 0.79 0.64 1.10 0.019  0.28 0.39
0.005  2.70 0.64 1.48 0.32 0.003  2.56 0.78

0.006  0.92 0.70 0.90 0.43 0.002 1.74 0.78

0.004 2.74 0.71 1.05 0.88 0.003  0.82 0.55
0.004  3.07 0.70 1.13 0.86 0.013  0.01 0.51
0.003  1.85 0.73 1.23 0.34 0.003 1.16 0.81
0.005  2.50 0.74 1.53 0.44 0.003 1.73 0.75
0.002  3.03 0.70 1.2 0.42 0.002  0.39 0.80
0.005  3.20 0.54 1.02 0.79 0.002  2.73 0.55

0.005  1.39 0.72 0.84 0.58 0.016  0.65 0.68

0.005  3.26 0.61 1.14 0.47 0.019 2.89 0.63
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Water environment carrying capacity of Haizhou Bay marine ranching

YU Jinchen', LINa', ZHANG Shuo? ZHAO Xu',
LANYan', LIUYilin', HUANG Hong"

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Marine ranching is an important measure to achieve marine environmental protection and efficient
production of fishery resources. Based on the water environment data of Haizhou Bay marine ranching
demonstration area in spring (May), summer (August) and autumn (October) of 2014, selecting permanganate
index (CODy,,), dissolved inorganic nitrogen (DIN), dissolved inorganic phosphorus (DIP), biochemical oxygen
demand (BOD) as evaluation indexes, neural network models were developed using BP (back propagation) to
evaluate the water environmental carrying capacity of the area. The results showed that the average water
environmental carrying capacity index of Haizhou Bay marine ranching in 2014 was higher than 0.6, indicating an
ideal level of the carrying status. Water environmental carrying capacity varied seasonally as follows: summer >
spring > autumn. The water environmental carrying capacity of marine ranching area was obviously better than
that of the control area. The high concentrations of COD,,, and DIN were the main cause for the slight overload of
some stations, which might be related to land-based pollution. In addition, shipping also had a certain negative
impact on the water environment. BP neural network model has the advantages of convenient construction,
objective and reasonable evaluation results, which could be applied to the study of water environmental carrying

capacity in marine pastures and other sea areas.
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