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Effect of Surface Water Purification Device on TN Degradation Based on Prediction of Neural
Network and Markov Chain
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Abstract  Mathematical model of water purifying device for surface water is predicted to be a hot spot, because of water quality
changing of surface water purification device which is nonlinear, time-varying and stochastic. Based on this, BP neural network was
used to predicate water quality treated by the device. Fitting coefficient obtain by regression analysis indicated that the simulation
was fitted well. Then, in order to further improve prediction accuracy and reduce the error caused by random fluctuation of BP
prediction results, Markov chain and BP neural network were combined to analyze. State probability matrix was obtained by states
divided according to the results of simulation errors. The results showed that actual water quality of the effluent accorded with
predicted range within the maximum probability interval. Therefore, a combined prediction model of neural network and Markov
chain can be established to get more accurate prediction results.
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Fig.1 BP Neural Network Model Structure
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Fig.2 BP Neural Network Algorithm Flow
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Fig.3 Schematic Diagram of Surface Water Purification Equipment

22IBITHE

E BT T HER RN AHIE R, TAN S 20 AFIREYE SRR R, R 223
FEEE G, P FER R T R B O SR v b, [ E VA TR S R 0 R o MR M T AR AR,
EHIABE 5 SRR, BRI EE

IKBERIREE B N BIsATRIANEAT G, MEIFERS A TN & W& . CODw, %, X BisiThl,
KA —VOKEE, B EIBITIE, M5 3d — W, 3RJGEHRERG 7d —I%, BUSK 9 I AKBESEAT K R AR ARG,
Ligicat. BeAN, BERUCHE BIsATRTIKREVE N R KD SR .

3.3 B il BRI 2 A7

3.1 ET BP &AM KRB R EIR M

i S I, 7531 2016 4 10 AAS[FI (] B K Beit s TN 2% %, CODwy S5 Hi R 1 £ -
NPRAEBE I 25 LA 30 R e, AR RIE — MEDIHRFRA 6 AN RAFE s B AT T BRI 9 R
X fEbR U, HoAh 4 DMEPRIZ I RIRE TR E . I CLI [8] BN BIRORIFE R KIS 1] JEK TN
WA~ A CODyn LA TN 3t 5 MEFFEMER BT, WK 1 xR,

F 1 HBUMIE SR b P
Tab.1 Average Values of Indexes of Pond Water

At KEEHFTA/D TNp/(mg -LY) &R oW/(mg s LY % o/(mg < LY (CODwn)in/(Mg sL™)  TNgu/(mg = LY

1 3 1.766 0.311 0.103 6.01 1.653
2 6 1.814 0.367 0.144 6.06 1.583
3 9 1.791 0.345 0.125 6.04 1.465
4 16 1.843 0.390 0.160 6.00 1.436
5 23 1.864 0.406 0.171 6.10 1.378
6 30 1.769 0.307 0.112 6.02 1.237
7 37 1.905 0.442 0.201 6.14 1.327
8 42 1.813 0.374 0.142 6.06 1.200
9 49 1.927 0.457 0.209 6.17 1.288
10 56 1.872 0.415 0.178 6.11 1.212
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Tab.2 Actual and Calculated Fitting Value of Effluent TN

H# SEBRE/(mg + LY BP #l&18/(mg « LY 265 iR 22 ABRT R 22
5H4H 1.792 1.869 0.077 4.12%
5H7H 1.726 1.792 0.066 3.68%
5H 10 H 1.688 1.738 0.050 2.88%
5H 17 H 1.633 1.683 0.050 2.97%
5H 24 H 1.564 1.616 0.052 3.22%
5H31H 1.492 1.584 0.092 5.81%
6 H7H 1.478 1.503 0.025 1.66%
6 A 14 H 1.434 1.431 -0.003 -0.21%
6 421 H 1.385 1.373 -0.012 -0.87%
6 H 28 H 1.353 1.316 -0.047 -3.60%
7HS5H 1.316 1.252 -0.064 -5.11%
7H12H 1.289 1.241 -0.068 -5.57%
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Tab.3 Markov State Transition for BP Forecasted Results of Surface Water Quality Data

RA a b c d it
a 1 0 0 0 1
b 1 2 0 0 3
c 0 1 4 1 6
d 0 0 1 0 1
&it 2 3 5 1 11
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Tab.4 Forecasting State Vectors of TN during May 4 to July 12 in 2017

R 1K TN BUPIRZS 17) &
M 7H 19 H 7 H 26 H 8H2H 8H9H 8 H 16 H
a 0 0 0.06 0.13 0.21
b 0 0.17 0.22 0.25 0.26
c 1 0.66 0.61 0.52 0.45
d 0 0.17 0.11 0.10 0.08
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Tab.5 Actual, Calculated Fitting and Markov Chain Improved Value of Effluent TN during May 4 to July 12 in 2017

I 18] KbrE BP L& 18 Sk J T 45 R s

[1.389, 1.326] 0
[1.326, 1.263] 0
7H19H 1.263 1.251 [1.263, 1.200] 1
[1.200, 1.137] 0
[1.359, 1.297] 0
[1.297, 1.235] 0.17
7 H 26 A 1.235 1.204 [1.235, 1.173] 0.66
[1.173, 1.112] 0.17
[1.332, 1.272] 0.06
[1.272, 1.211] 0.22
8H2H 1211 1.203 [1.211, 1.150] 0.61
[1.150, 1.090] 011
[1.305, 1.245] 0.13
[1.245, 1.186] 0.25
8 H9H 1.186 1.169 [1.186, 1.127] 0.52
[1.127, 1.067] 0.10
[1.278, 1.225] 0.21
[1.225, 1.162] 0.26
1.162 1.152
8 716 H [1.162, 1.104] 0.45

[1.104, 1.046] 0.08
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