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Abstract

Background and Aims: Wastewater treatment plants are systems that can contribute to the health of
the industry and the environment provided that they function properly. Mathematical and statistical
simulators coupled with various models can be used to alleviate the costs of monitoring and managing
wastewater treatment systems.

Materials and Methods: Thisisa retrospective descriptive- analytical study. Considering the complexity
of biological processes along with the advances in data processing methods, algorithms (ANN) and
M5 model tree were used in this study in order to make a modelto estimate the effluent COD in the
sanitary wastewater treatment plant of one of the country's refineries. ANN and M5 were developed
through learning and testing stages based on daily data of five consecutive years (2015-2020).
Various statistical indicators such as MSE and R were used to evaluate the models. Ethical
considerations were observed in all stages of the study.

Results: In the ANN model with 100 hidden layers, through the training step, the amount of MSE and
R respectively decreased and increased, compared to the two modes of 10 and 30 hidden layers. This
is why 100 layers were chosen for this model. Also, in the M5 tree model, R-Sqoptimal = 0.6147 was
calculated by selecting independent data as input, which is significant at the 0.05 level. In other
words, with 95% confidence, the developed model is considered sufficiently logical for predicting
CODout. The results showed that the ANN model outperformed M5 model tree for predicting effluent
COD with a coefficient of determination equal to 0.90 and 0.61, respectively.

Conclusion: Both models have high robustness, reliability and generalizability. Therefore, ANN and
M5 model tree data mining techniques can be successfully used for environmental decision-making
and estimation of lost data in wastewater treatment plants.
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Figure 1- Correlation between variables of Qin, Qout, BODin, BODout, CODin, CODout, TSSin, TSSout, pHin, pHout, TEMPin,
TEMPout, with COD removal percentage in 2015

S s =xs Creative Commons Attribution 4.0 International License (CC BY 4.0) ;s 51 S !



esan g il odal b Cluy COD e i doye > cuiligy askilad /YY

(25 3 sy g kil (1K) TEMPOUt  (+/-0) b iy & CODOUE cute (Suod (it © S5 3olas
byl & bype iy 4 Jiwwe gt o (Siaed Sl s yiis 9 (+/7Y ) BODIN g (+/£5) TSSout (sbs ol by
s PHout L CODin 4 (-/AY) TEMPin | TEMPout 5 (—+/aY) CODremoval (¢l iol)ly b i)y 4, CODoUt ais
bl e (£ /-Y) CODremoval Qin L iy 4 CODOUL  Siuon (yyieS 5035 (—+/V)) Qout
Qout 005
BoDa 510 030 Correlation

S90out E 001 007

CODin I 020 NEGSSENNEYY 002

.
o

CODout | oos EETINNTY 031
TSSin 502 042 08 o009
TSSout 007 -003 [ﬂ ,‘[“g 007

phin 022 o008 o004 -002 @17 006 |
pHiout -006  -om -019 019 003 -009 097 I

TEMPout -0.10 213 000058 013

- 0.06 -2.10 -0.30 z

Qin Qout BODin BOD.. CODin COD.. TSSin TSSo.. pHin pHo..

L ;TEMPout ;TEMPin pHout pHin TSSout .TSSin .CODout .CODin BODout BODin Qout « Qin sl jie (pn (Knon -V S5
WWaF Jls ;o COD Gd> wsys

Figure 2- Correlation between variables of Qin, Qout, BODin, BODout, CODin, CODout, TSSin, TSSout, pHin, pHout, TEMPin,
TEMPout, with COD removal percentage in 2016
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Figure 3- Correlation between variables of Qin, Qout, BODin, BODout, CODin, CODout, TSSin, TSSout, pHin, pHout, TEMPin,
TEMPout, with COD removal percentage in 2017
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TEMPout, with COD removal percentage in 2019 to enter the M5 model
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TEMPout, with COD removal percentage to enter the ANN model
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Table 3- Statistical indicator for ANN development
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