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Short-term Prediction System of Water Temperature in Pond Aquaculture
Based on GA — BP Neural Network
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Abstract; The pond water temperature is one of the most important parameters which directly affect the
feeding, growth, livability and reproduction of aquaculture animals. Thus it is significant to grasp the
pond water temperature change for the healthy aquaculture. In order to solve the problems of low
precision and poor robustness of traditional forecasting methods, a short-term prediction model of water
temperature in aquaculture pond was proposed based on BP neural network optimized by genetic
algorithm, and pond aquaculture water temperature prediction system was designed and developed.
Firstly, the principal component analysis (PCA) was used to ensure the factors that influenced the water
temperature in aquaculture pond. Secondly, the genetic algorithm and BP neural network were integrated
to optimize initial weights and threshold. The method not only can get optimal parameter, but also can
reduce the errors generated by random initialization. Thirdly, the short-term prediction system was
developed by using Java language based on B/S architecture. Finally, the system was applied in Yixing
City, Jiangsu Province. Results showed that the mean absolute error (MAE) , mean absolute percentage
error (MAPE) and root mean square error (RMSE) from GA — BP neural network method were 0. 196 8 ,
0.007 9 and 0. 059 2, respectively. It was clear that GA — BP neural network was better than BP neural
network algorithm. The research result met the practical needs of the pond water temperature
management.
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Tab.1 Part of experimental original data
_ Mg/ KIS/ SRRE, SR KRR/ K/
R ] ¥k Bt/mm L /) . ‘ : ‘
(m-s~ (W-+m~) C R/ % hPa C
2014-9-120:20 0 2.525776 101. 0537 6. 135247 24.3375 78. 43509 113.0497 25.01
2014 -9-12 0:30 0 1. 385 824 75. 406 65 6.204 998 24.2250 80. 147 61 113.049 7 24.99
2014 -9-12 0:40 0 1. 765 808 68.995 52 6. 149 196 24.077 5 80. 444 35 113.048 3 24.98
2014-9-12 0:50 0 1.989 328 78.067 15 6.163 146 23.9650 81.563 03 113.026 6 24.98
2014 -9 —14 20.00 0.2 1.944 624 80. 675 56 6.204 996 23.7975 76. 821 26 113.009 1 24.88
2014 -9-14 20:10 0 2.302 256 82.256 77 6. 163 146 23.8100 76. 839 29 113.009 1 24. 88
2014 -9 —14 20:20 0.4 1.855216 78.482 52 6. 149 196 23.7575 78.913 10 112.995 5 24.85
2014 -9 —14 20:30 0 1.318 768 86. 996 86 6.163 147 23.7125 80.452 36 112.995 5 24. 84
2014 -9 -16 23.30 0 1. 631 696 80. 643 62 6.149 197 23.7650 80.450 31 113.007 7 24. 84
2014 -9 —16 23 .40 0 1. 698 752 71.390 46 6. 163 146 23.6775 82.264 31 112.996 9 24. 83
2014 -9 —16 23:50 0 1. 832 864 75. 662 75 6. 135 246 23.6750 83. 187 04 112.998 2 24.81
AR RBOERE . MR REOT RN (4) STER M Rt oTpk A
i (x —F)( 7)/ (5) T3 32 5 o 3y 6 G B 30 3L J3E 5 it 52 i)
r; = X — X)Xy —%;
oA Y T
g — Ll . {ii FFI SPSS 4514 47 2k 2 % 5 B 5 0 R T 305 £
> (e —w)" 3 (= %) (1)
k=1

k=1

i e , A A T B R AR (AN STRR R, ANk 2 B

N s = IO FE o ST Bt U7 2 STHk R AE 80% ~85% [ W] LU
X ——FRBE M E A | ER A G A ( 15 S 42 B B4 1 Sy 22 2 WA L R 4 AR T
w45 IR AR T (BT 22 TTHECR C A B T 83. 664 % , [ I 1E £ i
(3) B X 22 B30 W 5 P B AR I A3 AE 1] ik 4 A FAR AR
r2 MEMERE
Tab.2 Total variance explained
R 4R FFAE1E FEIOF- 7 fEk A %% -7 AR A
o it T 22/ % 23t/ % it I 2/ % Rit/% it I/ % Bt/ %
2= SR E 3.158 39.475 39.475 3.158 39.475 39.475 2.242 28.023 28.023
KA 1. 649 20.614 60. 089 1. 649 20.614 60. 089 1.769 22.114 50. 137
IK IR 0.977 12.218 72.306 0.977 12.218 72.306 1. 671 20. 892 71.029
[ K 0.909 11.358 83. 664 0.909 11.358 83. 664 1.011 12. 635 83. 664
X 0.597 7.465 91.130
X Ja] 0. 480 6.003 97.133
K BH 55 5 0.192 2.395 99. 528
75 S R 0.038 0. 472 100
R FH T 25 WK AR A8 e i 45 3 4% A R B DL 0 R ®3 HoER
I7) 3 D5 0 DR T, 25 R0 3R 3 R, S 1 R Tab.3  Component matrix
TR B A AT 25 M I 25 O K B R KT EWT1 O OEWT2 O EMTI M4
552 T TR AR A B R A B XL S A K TR X 4 CESE -0.208  0.164  -0.046  0.962
3 [ F BTk R, WA 4 B TR AR R I R R K At -0.022 0.402  -0.554  -0.074
PRI AR S AL A BHAR St 2 A0 s il P4 SO0 0703010 20,09
E K A FF A bR S A K0T 00,09 0008
R SRy S LAY I A RS T T 0820 0307 0.075 - -0.003
[N . — N e S e A . 23S A -0.902 0.023 0.075 -0.082
B, IE PRI IR AR BRAE Sy T E T A R 1 i A AT ﬁ;&”
o v NN N KES 0.206 -0. 806 -0.111 0.102
ST R4 W 7 1 6 AN BRI DT VR SR TR 1 h
IK 0. 101 0. 063 0.833 0. 045

VNS R AT Y T g e
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