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Abstract

With the intensification of water pollution and eutrophication of freshwater ecosystems, large
areas of algal bloom have been included, which not only destroy the ecosystems, but also cause
huge economic losses. Therefore, it is very important to predict the occurrence of algal bloom ac-
cording to the physical and chemical factors of water body. Firstly, according to the data of the
pond for 1~15 weeks, the main influencing factors of 13 physical and chemical factors affecting the
total plankton were analyzed based on principal component analysis (PCA). The main influencing
factors of algal blooms were total nitrogen, transparency, dissolved oxygen, ammonium nitrogen,
salinity, total phosphorus and dissolved oxygen. Secondly, according to the main seven physical
and chemical factors identified as the input layer of BP neural network, the plankton biomass was
used as the output layer to predict the occurrence of algal bloom. The results show that the fitting
coefficient between the predicted result and the true value of the BP neural network model based
on principal component analysis is as high as 0.9912. Therefore, the research method in this paper
can effectively predict the occurrence of algal bloom.
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Figure 1. BP neural network topology
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Table 1. Principal component solution data sheet

F 1 ERTKRBEIESR

AL oy WEER Eh IS THAR NIRTEEY A BAR TR
AR 0.9392 0.1251 47902 0.0186 0.3140 1.5250 1.8840
piyies 6.2546 0.8342 31.9345 0.1237 0.1251 10.1669 12.5598
PME 0.0112 —0.2643 0.5756 —0.5047 -0.2229 0.3419 0.4812

He4 6 9 1 11 8 4 3

AL coD KR PH HE %W R ST
AR 0.5508 0.0027 0.0064 1.2352 3.5543 0.0582
piyies 3.6718 0.0428 0.0429 8.2344 23.6956 0.3880
PE -0.0168 -0.8339 -0.5208 0.2568 0.5641 -0.4591

He4 7 13 12 5 2 10
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Table 2. The main physical and chemical factors of water bloom and biological data sheet
2. KREFEBUERFREYZREHESE

. psy(: MR HEASA ik coD hE B EX7)SS
i mg-kg™ mg-kg™ mg-kg™ mg/L mg/L mg/L cm 1076 ML
1 10.1891 8.8743 18.7008 5.12 21.90 1.80 28.00 52.73
2 8.3721 8.3905 20.0819 4.16 20.95 2.05 26.00 296.12
3 8.7440 7.8190 23.6535 3.20 20.00 2.30 24.00 27441
4 9.3626 8.3797 25.2355 4.96 23.40 2.10 25.00 95.94
5 8.4130 8.0672 22.2213 6.72 26.80 1.90 26.00 231.88
6 9.9054 6.4773 30.3525 5.04 27.27 2.00 24.00 172.29
7 5.5932 2.7576 11.2677 3.36 27.73 2.10 22.00 505.65
8 6.9944 4.1013 16.2684 2.88 25.57 2.10 22.00 185.53
9 9.9059 4.8385 21.6749 2.40 23.40 2.10 22.00 36.24
10 10.8805 6.7343 17.6684 3.27 23.08 1.60 21.00 262.41
11 11.8625 8.2514 27.0140 4.14 22.75 1.10 20.00 466.12
12 8.7985 8.1177 12.0263 5.29 24.06 1.30 19.50 290.00
13 12.5384 9.5958 26.7652 6.43 25.36 150 19.00 554.71
14 13.6464 8.3491 24.0939 5.56 25.70 1.50 21.00 1064.82
15 14.2669 7.3688 19.7633 4.60 26.03 150 23.00 954.71
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Figure 2. Planktonic predicted values and real value comparison chart
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Figure 3. Neural network fitting coefficient map
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