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Article Info Abstract
Unpleasant odors emitted from urban surface-runoff canals pose a significant environmental
Article history: and public health challenge in large cities such as Tehran. These odors, primarily caused by

Received: 24 May 2025 anaerobic dpcomposition of o.rgan.ic matter gnd the inflow of untreatqd wastewater, degrade
’ water quality, generate public dissatisfaction, and reduce the environmental health and

Revised: 13 September 2025 livability of urban areas. Despite their widespread impact, the spatial distribution and intensity
Accepted: 22 October 2025 Qf odor emissions .in such canals are rarely. mqnitored sy.ste.matically. To.ﬁl.l this gap, this gtqu
introduces a practical framework for monitoring, quantifying, and predicting odor intensity in

urban surface water canals. The proposed framework was implemented and evaluated in a pilot
project along the Ghiyasvand Canal in Tehran. Weekly field sampling was carried out at ten
critical locations over a ten-week period, during which key water-quality parameters

Keywords: (including pH, electrical conductivity (EC), total dissolved solids (TDS), dissolved oxygen
Unpleasant odor, (DO), and water temperature) and meteorological variables (such as air temperature, wind
urban surface water canals, speed, and relative humidity) were collected. In addition, odor intensity was measured with a
water quality, portable odor meter. Pearson, Spearman, and Kendall correlation analyses, along with a
random forest algorithm. random forest regression model, were employed to examine and predict the relationships
between physicochemical and atmospheric variables and odor intensity. Correlation analyses
indicated that water temperature, electrical conductivity, and air temperature were positively
correlated with odor intensity, whereas DO showed a negative correlation, indicating its critical
role in odor suppression. The developed model performed well in predicting odor intensity,
achieving an accuracy of 83% for both training and testing data. This study demonstrates the
potential of integrated field monitoring and machine learning approaches to support practical
odor management in urban water systems, leading to improved environmental quality and
public well-being. While the framework was applied to a specific case in Tehran, the results
and approach are broadly applicable to similar urban settings facing odor-related challenges.
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Variables Unit Notation Min Avg Max
Electrical Conductivity uS/cm EC 774 854 950
Total Dissolved Solids mg/L TDS 550 606 674
Salinity PPT S 0.39 0.43 0.47
Water Temperature °C Tw 15.6 19.1 23.2
Dissolved Oxygen mg/L DO 1.56 5.37 8.80
pH - pH 7.67 8.36 8.83
Relative Humidity % RH 9.9 28.75 62.0
Air Temperature °C Tair 10.0 20.3 34.0
Wind Velocity m/s Wind 0 1.61 4.0
Odor Intensity - Oder 0 2.1 6.1
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Model Feature Combinations RMSE Metric R2 Metric

Test Train Test Train
1 EC,T ,DO,JD, T, ,RH 0.841 0.651 0.631 0.798
2 pH, DO, JD, Wind,T_,RH 0.747 0.677 0.710 0.782
3 JD,T_ , pHXJID, pHXT ., DOXID 0.671 0.505 0.765 0.878
4 pH, DO,T_,RH 0.635 0.472 0.790 0.894
5 DO, JD,T_,RH 0.759 0.601 0.700 0.828
6 JD,T, , DOXJD, JDXT _ , JDXRH 0.698 0.617 0.746 0.819
7 DO, D, Wind,T_,RH 0.709 0.685 0.738 0.776
8 JD,T, , DOXJID, JDXWind, JDxRH 0.581 0.589 0.824 0.835
9 T ,pH,DO,JD,Wind,T, ,RH 0.845 0.785 0.628 0.707
10 pH,DO,D,T_,RH 0.691 0.568 0.751 0.846
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L Max Min Samples Min Samples Max  Number of Trees
Model Bootstra Criterion . .
P Features Leaf Split Depth (n_estimators)
1 True Squared error Sart 1 4 14 8
2 True Squared error Sqrt 1 2 14 4
3 False Squared error Sqrt 2 2 14 12
4 False Absolute error Sgrt 1 4 8 8
5 False Squared error Sqrt 1 6 8 16
6 False Absolute error Sqrt 2 2 8 12
7 False Squared error Sart 2 6 8 12
8 False Absolute error Sqrt 2 2 8 20
9 True Squared error Sgrt 2 6 14 12
10 False Squared error Sgrt 2 2 14 4
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