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Modeling Water Quality Prediction for Aquaculture Wastewater Treatment by Isolation

Forest Algorithm-Optimized XGBoost

DENG Zhicheng', WAN Jinquan"*, WANG Yan', ZHU Bin’, WU Changzheng', JI Shiming’

(1. College of Environment and Energy, South China University of Technology, Guangzhou 510006, China;
2. Guangdong Shunkong Zihua Technology Co., Lid., Foshan 528300, China)

Abstract In order to solve the data distortion problem in the process of water quality soft measurement, this study adopted the isolated
forest (IF) algorithm to process the abnormal value in the online monitoring data of water quality sensors, optimized the selection of
model variables using recursive feature elimination (RFE). XGBoost algorithm was used to construct the water quality prediction model
for predicting chemical oxygen demand( COD,, ) , total phosphorus (TP) and total nitrogen (TN) in the tailwater effluent of the treated
farmed fish ponds. The experiments showed that the water quality prediction model for COD_,, TN and TP of the bio-purification pond
constructed by the XGBoost algorithm had good prediction performance, and the coefficient of determination (R*) of each model
reached 0. 837, 0.804 and 0. 878, respectively, the MAE was 0.679, 0.087 and 0. 036, and the RMSE was 0.700, 0. 105 and
0. 044, respectively. Meanwhile, after using IF algorithm to identify and remove the outliers of the collected data, the R* of the model
was improved to 0. 875, 0.866 and 0.926, the MAE decreased to 0. 658, 0.077 and 0. 028, and the RMSE decreased to 0. 681,
0. 099 and 0. 035. This study has an important guiding value for the development of intelligent soft sensing technology of water quality.
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Tab.1 Unit, Maximum and Minimum, Mean, Standard Deviation and Coefficient of Variation of Each Water Quality Index
K BHE bR Hp e/ ME RKRAE FHE brifE 22 cv
DO mg/L 3.44 8.58 5.01 0.945 18.9%
#E7K pH {E ToE R 6.48 8.08 7.52 0. 164 2.18%
K SS mg/L 5.00 347 48.7 48.7 104%
sk sS mg/L 1.00 9.20 4.58 2.15 46. 9%
7k CODg, mg/L 13.2 145 26.7 13.5 50. 7%
ik CoD, mg/L 3.43 25. 4 5.68 2.26 39.7%
HEKEA mg/L 0.539 2.34 1.20 0.373 31.2%
KA mg/L 0. 040 0.720 0.174 0.121 69.9%
#K TN mg/L 1.50 7.78 3.56 1. 14 32.0%
itk TN mg/L 0. 445 2.50 1.13 0.378 33.5%
HEsK TP mg/L 0.363 1.36 0. 638 0.142 22.3%
ik TP mg/L 0. 090 0. 47 0.270 0. 089 33.0%
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Fig.3 Numerical Characteristics of Each Water Quality Index
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n_estimators [60,190] [70,160] [75,225] 140 120 160
max_depth [3.12] [5.16] [5,20] 8 12 13
subsample [0.5,1.0] [0.5,1.0] [0.5,1.0] 0.7 0.8 0.6
colsample_bytree [0.5,1.0] [0.5,1.0] [0.5,1.0] 0.8 0.75 0.5
learning_rate [0.01,0.11] [0.03,0.15] [0.03,0.15] 0.07 0.1 0.09
reg_lambda [0,3] [0,3] [0,3] 0.3 1.8 2.7
reg_alpha [0,3] [0,3] [0,3] 0 0.3 0.1
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Fig.4 Performance of Model on Test Set before and

after Abnormal Value Removal
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Tab.3 Performance of Model on Test Set before and after Abnormal Value Removal
XGBoost TIF-XGBoost
.

A B R MAE RMSE R MAE RMSE
ik CoDe, 0. 837 0. 679 0. 700 0. 875 0. 658 0. 681
HIK TN 0. 804 0. 087 0.105 0. 866 0.077 0. 099

HK TP 0.878 0.036 0. 044 0.926 0. 028 0. 035
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