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Tab.1 Mean and variance of normal fitting
of DO, COD, DIN and DIP in Xiangshan Bay
from August 2010 to December 2013

" COD/ DIN/ DIP/
B Daia - DO/% L) (mg/L) (mg/L)
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Tab.2 Input and output of sample data in BP neural network model

FEAR B i A Input data BEA B
K4l Data DO/% CcoDn/ 1/COD/ DIN/ 1/DIN/ DIP/ 1/DIP/ Output data

(mg/L)  (L/mg)  (mg/L) (L/mg) (mg/L) (L/mg) WECCI
AL Best value 127.286  0.200 5.000 0.403 2.481  0.0159  62.893 0.977
B3 Better value 114.717  0.514 1.946 0.535 1.869  0.0317  31.546 0.841
HEl{E Intermediate value  102.148  0.828 1.208 0.667 1.499  0.0475  21.053 0.500
A Worse value 89.579  1.142 0.876 0.799 1.252  0.0633  15.798 0.159
24 Worst value 77.010  1.456 0.687 0.931 1.074  0.0791  12.646 0.023

x3

SWL#E2014 £2 A5 A8 A1 Ab{L 1. 35461 3 35461 4. 356 7. 3541 9

%/ DO, COD.DIN, DIP ##& % BP 14 M4 HAIE1T4
Tab.3 DO, COD, DIN and DIP in surface layer of Station 1, Station 3, Station 4, Station 7, Station 9 at
Xiangshan Bay in February, May, August, November 2014, and output of the BP neural network model

i AR Input data LTHERAE
¥4l Data CcoD/ DIN/ DIP/ Output data
Por (mg/L) (mg/L) (mg/L) WECCI
Ui 1 Stationl
2 A February 103 0.69 0.837 0.037 2 0.162 7
5 A May 99 0.78 0.659 0.033 4 0.341 4
8 A August 9 0.71 0.780 0.038 8 0.118 0
11 H November 97 1.43 0.706 0.045 9 0.3811
A Average 98.75 0.903 0.746 0.038 8 0.250 8
V{37 3 Station3
2 A February 102 0.60 0.753 0.038 0 0.2357
5 A May 101 0.67 0.605 0.035 6 0.540 5
8 H August 95 0.77 0.738 0.045 3 0.2129
11 A November 97 0.81 0.709 0.046 1 0.320 8
HI{H Average 98.75 0.71 0.701 0.0413 0.3275
Wifii 4 Stationd
2 A February 100 0.58 0.648 0.038 8 0.417 2
5 H May 100 0.86 0.610 0.037 0 0.527 6
8 H August 92 0.69 0.726 0.049 2 0.178 2
11 H November 100 0.75 0.780 0.054 1 0.309 8
HI{E Average 98 0.72 0.691 0.044 8 0.358 2
Yii{3i 7 Station7
2 H February 108 0.75 0.598 0.033 3 0.625 1
5 A May 97 0.83 0.590 0.036 2 0.5312
8 A August 87 1.00 0.740 0.056 5 0.144 1
11 A November 98 0.69 0.829 0. 060 4 0.217 0
Il Average 97.5 0.82 0.689 0.046 6 0.379 4
Wif\i 9 Station9
2 A February 107 0.88 0.667 0.040 7 0.5352
5 A May 102 0.95 0.684 0.0429 0.457 7
8 H August 97 0.85 0.794 0.066 6 0.296 1
11 A November 9 0.42 0.958 0.072 0 0.052 7
HIE Average 100.5 0.78 0.776 0.055 6 0.335 4
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Application of BP neural network model in water environmental carrying
capacity research of Xiangshan Bay

LI Na', FAN Haimei’, XU Peng’, YE Shufeng’
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. East China Sea

Environmental Monitoring Center, State Oceanic Adminisiration, Shanghai 201206, China)

Abstract: In order to study the water environmental carrying capacity ( WECC) of Xiangshan Bay in recent
years, the thresholds of the water quality parameters DO, COD, DIN and DIP were obtained according to the
statistics of Xiangshan Bay from 2010 to 2013. Then BP neural network technology was applied to establish a
WECC model of Xiangshan Bay. The input of the model are the monitoring data of DO, COD, DIN and DIP.
The output of the model was the Water Environmental Carrying Capacity Index ( WECCI). The model was
applied in the study of the WECC of Xiangshan Bay in the four seasons of 2014. The results show that; the
seasonal-averaged WECCI of Xiangshan Bay in 2014 is always bellow 0.4, so the WECC of Xiangshan Bay is
not ideal ; The WECC of Xiangshan Bay is higher in the inshore than offshore area; The WECC is low all
through the year in the bay mouth, influenced by the offshore water; The seasonal variation of WECC is
complicated in the inner bay, and it is mainly locally influenced; The WECC in the central bay is high in
spring, and low in summer, which is influenced by biological activity; The structure of BP neural network is
simple, and the results are intuitive and reliable. Therefore, BP neural network could be used in the study of
the WECC of Xiangshan Bay.

Key words: BP neural network ; water environmental carrying capacity ; Xiangshan Bay; index threshold
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