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Objective: Predicting the groundwater table level is considered one of the fundamental steps
in the optimal management of water resources in arid and semi-arid regions. Nowadays, the
application of intelligent models for estimating groundwater levels is increasing due to their
ease of use and high accuracy in estimating complex and nonlinear mathematical equations.
The aim of the present study is to estimate the groundwater table level of the Mashhad plain
aquifer using the decision tree model (M5) and to compare it with the least squares support
vector machine model (LS-SVM) under 10 different scenarios.

Method: For this purpose, monthly climatic data (precipitation, evaporation, and
temperature) and groundwater level information from 60 piezometric wells over a 10-year
statistical period were utilized, and the employed models were evaluated using statistics
such as the coefficient of determination (R2), RMSE, and MBE.

Results: The results of the LS-SVM model indicated that the highest simulation accuracy
belonged to scenario 4, followed by scenario 9, while the other scenarios exhibited very low
accuracy in simulating the water level. The MBE error values in scenarios 4 (-0/151) and 9 (-
0/018) showed that the model simulated the groundwater level lower than reality. Based on
the results of the water level simulation using the decision tree model, all scenarios were
acceptable, and the scenarios 4 and 5 having the highest and lowest accuracy with coefficient
of determination of 0/999 and 0/86, respectively. Overall, in both models used, scenario 4
simulated the groundwater level with almost similar accuracy. A comparison of the results of
the models indicated that the LS-SVM model is more sensitive to changes in input parameters
than the M5 model, such that the decision tree model, unlike the least squares support vector
machine model, provided acceptable results in all scenarios.

Conclusions: In summary, the comparison of the models used suggests that the appropriate
selection of climatic parameters and the examination and analysis of data have a significant
impact on the accuracy of predictions.
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Introduction

Groundwater resources are considered a reliable source in various regions, especially in arid and semi-
arid areas, due to their sweetness, stable chemical compositions, constant temperature, lower pollution
coefficients, and higher levels of reliability. On the other hand, by influencing the ecological capacity of
the land, they are an important and effective phenomenon in economic development, ecological
diversity, and community health. Various methods based on physical, conceptual, statistical, and
numerical models have been used to predict groundwater levels, which often face limitations due to the
large volume of data and input parameters, leading to reduced accuracy in predictions. Given the
simplicity and acceptable results of artificial intelligence-based approaches, these tools are now widely
used for assessing and modeling groundwater levels.

Methodology

In the present study, data from observation wells, rainfall, evaporation, and temperature from 10 years
were used to predict the groundwater level in the Mashhad plain. The influential meteorological
parameters affecting the water level, such as monthly rainfall, rainfall from one and two months prior,
monthly evaporation, evaporation from the previous month, monthly temperature, temperature from one
month prior, as well as the monthly water level and the water level from one month prior, were
considered as inputs for the models used in the study in the form of 10 different scenarios. To utilize the
aforementioned data in the Least Square support vector machine (LS-SVM) and decision tree (M5)
models, the data was first divided into two categories (75% for training and 25% for testing), and then
the specified algorithms were executed under the 10 desired scenarios in the Weka software.

Results

The analysis of various scenarios in the Least Square Support Vector Machine (LS-SVM) indicates that
this model has only provided acceptable results in scenarios 4 and 9, while the error rates in other
scenarios are significantly high. The impact of different inputs on the LS-SVM has been substantial, such
that adding or removing an input led to considerable changes in the error rate. The LS-SVM model has
not been able to provide a suitable simulation for the water level in the studied area with many
combinations of inputs. Overall, the examination of various scenarios in the Decision Tree model (M5)
shows acceptable accuracy across all input scenarios in simulating water levels. The dispersion of
observed and simulated water level data in all scenarios falls within a range of +25%, although the
accuracy of the scenarios varies. The best results from the Decision Tree model correspond to scenario 4,
followed by scenario 7, while the weakest simulation is related to scenario 5.

Conclusion

Comparing different scenarios in decision tree models and support vector machine least squares models
shows that both models provide the best simulation of the water level in the studied area with scenario 4.
On the other hand, examining other scenarios indicates that adding or removing input parameters from
the combination of parameters in scenario 4 will lead to an increase in the model's error. Overall, the
sensitivity of the M5 model to changes in input parameters is much lower than that of the LS-SVM
model, such that the M5 model has provided acceptable results in all combinations, while the error in
some scenarios of the LS-SVM maodel is very high.
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