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Abstract

The objective of this research was to compare the classification of water quality with binary
logistic regression analysis, decision tree, and K-Nearest Neighbors using the accuracy group
classification as a criterion to compare the efficiency of each method. The data used in the study
were from water sources throughout Thailand collected by the Water Quality Management Division,

Pollution Control Department from January 1, 2018, to January 1, 2021. The water quality is classified
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into two groups; the water quality is standards and is not standards. A total of 14 independent

variables were used in the study. The datasets were divided with a 10-fold cross-variation. The results

showed that according to the binary logistic regression analysis, the decision tree selected variables,

including water turbidity, total coliform bacteria, ammonia-nitrogen, fecal coliform bacteria, dissolved

oxygen, and organic water, have the highest accuracy of 89.64%. The decision tree selected for all

independent variables has an accuracy value of 88.71 %. While K-Nearest Neighbors selected all

independent variables have the lowest accuracy value of 79.05 %
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Table 1 The descriptive statistics of water quality classification (n=1,709).

Variables (Unit) Minimum Maximum Mean Standard Deviation
temp A (°C) 16.00 45.00 31.31 3.54
temp W (°C) 17.90 39.0 28.97 2.36
pH 5.60 9.24 7.60 0.52
Tur (NTU) 0.13 1,615.0 59.51 122.54
Cond (uS) 11.80 50,835.00 1,408.78 5,311.45
DO (mg/l) 0.03 13.90 5.62 1.75
BOD (mg/l) 0.10 75.00 1.85 2.26
Total Coli (MPN/100ml) 20.00 16,000.00 8,833.53 15,215.26
Fecal Coli (MPN/100ml) 2.00 92,000.00 2,5653.51 6,252.77
TP (mgll) 0.01 2.40 0.21 0.26
NO3-N (mg/l) 0.01 4.86 0.30 0.33
NH3-N (mg/l) 0.02 11.50 0.31 0.61
SS (mgf) 0.40 1,415.00 4220 95.52
TS (mgll) 18.00 36,635.00 726.14 2,979.52

Table 2 The binary logistic regression result of water quality classification.

Variables B S.E. Z p-value
Tur (NTU) -0.003 0.001 -3.023 0.003
Total Coli (MPN/100ml) 0.000 0.000 9.095 0.003
NH3-N (mg/l) -0.409 0.139 -2.944 <0.001
Fecal Coli (MPN/100ml) 0.000 0.000 8.313 <0.001
DO (mg/l) -0.476 0.050 -9.477 <0.001
BOD (mg/l) 1.886 0.115 16.417 <0.001
Intercept -2.738 0.338 -8.108 <0.001
x? = 2.387 p — value 0.967 -2log likelihood = 487.353 Cox & Snell R? = 0.600
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Table 3 The classification performance.

Methods Accuracy
Binary Logistic Regression 87.25%
Decision tree 88.71%
Decision tree with Binary Logistic Regression 89.64%
K-Nearest Neighbors (K=22) 79.05%
K-Nearest Neighbors with Binary Logistic Regression (K=22) 79.70%
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