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ARTICLE INFO ABSTRACT

. . The Ghorveh-Dehgolan plain is the largest plain in Kurdistan province, which is of
Article type: great importance for this province in terms of agriculture, and knowledge of the status
Research Paper of groundwater resources and optimal management of the plain is a detailed study of

groundwater level fluctuations. The aim of this research is to investigate and apply
machine models to improve the accuracy of predictions and promote groundwater
resource management in the Ghorveh-Dehgolan plain, where the Groundwater

Article history Resources Index (GRI) is a reliable indicator for monitoring the drought status of the
Received: nuary 202 study area during the period. It was used from 1379 to 1399. The results show that the
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Revised: 16 February 2025 hydrogeological drought occurred in the groundwater resources of this region, which
] in the continuation of this trend will be accompanied by a serious crisis of
Accepted: 17 February 2025 groundwater level reduction and the consequences for the region. Predictions using

; oo, machine learning models show that both machine learning models (support vector
Published online: 13 June 2025 machine and boost) fit well with the experimental data of the groundwater resource
drought index. Validation of the models used in predicting this index using Taylor plot
showed that the boost intensity model (XGBoost) with correlation coefficient (r=0.93)
and root mean square error (RMSE=0.071) had the best performance in predicting the
Keywords: GRI index as well as the machine learning model. Support vector with correlation

: coefficient (r=0.87) and RMSE=0.149 showed high performance in predicting the
Groundwater, GRI, Drought Index, !index. The results of this study confirm that machine learning models are suitable for
Taylor Diagram, Machine Learning groundwater resource drought prediction indices, which are recommended in other

' similar areas.
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EXTENDED ABSTRACT

Introduction: Ghorveh-Dehgolan plain is the largest plain of Kurdistan province, which is the most active
agricultural area in the province. In recent years, agricultural development has tended to increase the use of
chemical fertilizers and has caused aquifers in the plain to be contaminated. Therefore, it is necessary to determine
vulnerable areas for managing areas at risk. Droughts are natural occurrences that can have lasting effects on
groundwater resources. To manage these impacts effectively, accurate assessment and efficient modeling are
crucial. Predicting and monitoring droughts is essential for water resource planning and minimizing damage.
Therefore, machine learning models have emerged as a valuable tool in this domain. Due to the subject and the
best research study, the prediction and efficiency of measuring machines in Groundwater Resource Index (GRI)
has not been addressed, so the aim of this study is to predict hydrological drought indices and identify the machine
model in the machines. Predicting the groundwater resource drought index in the study area.

Methodology: Data on groundwater resources, such as groundwater level, precipitation, temperature, and other
parameters, were collected from 2000 to 2021. During data preprocessing, the collected information was
reviewed, and any incorrect or missing data were removed or corrected. The data were then normalized for use
in machine learning models. Using the preprocessed data, the Groundwater resource index (GRI) was
determined. For model training, XGBoost and SVM algorithms were trained to predict the GRI. The dataset was
divided into training and test data. The performance of the trained models was evaluated using the test data, with
metrics like correlation coefficient (R) and Root Mean Square Error (RMSE) used to assess prediction accuracy.
In the following, Taylor's chart is used, which is a graphical tool for evaluating and comparing the performance
of numerical models with observational data. The points on the graph show the performance of the models, and
the closer these points are to the ideal position (perfect match with the observational data), the better the model
performance.

Results and Discussion: The research findings on predicting the groundwater drought index using XGBoost
and SVM models in the Ghorveh-Dehgolan plain were presented and analyzed. The predictions from both
machine learning models demonstrated their ability to align with empirical data. The XGBoost model best
predicted the GRI drought index, achieving a correlation coefficient of 0.93 and a root mean square error
(RMSE) of 0.071. The SVM model also performed well, with a correlation coefficient of 0.87 and an RMSE of
0.149. The Taylor diagram, which compared observational and simulated data from the machine learning
models, indicated that both models accurately predicted the GRI index and closely matched the observational
data. This proves how well the proposed model is able to predict the GRI index values. These results are
consistent with the research of Boo et al. (2024) in a study of groundwater level prediction using machine
learning models, Shakeri et al. (2023) in assessing drought conditions and its prediction using machine learning
algorithms, Pham et al. (2022) in groundwater level prediction using machine learning algorithms, and Saleh
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and Rasel (2024) in the effectiveness of machine learning for groundwater level prediction. Also, the evaluation
of the Taylor diagram confirms the results of the error criteria, which is consistent with the results of
Faramarzpour et al. (2023) who used the Taylor diagram to predict the drought index of the Ajabshir region.
Conclusion: This study analyzed and predicted the groundwater drought index in the Ghorveh-Dehgolan plain
using XGBoost and SVM machine learning algorithms. The results demonstrated that both models effectively
predicted the GRI index, with XGBoost showing higher accuracy. The study suggests that machine learning
algorithms are valuable tools for modeling and predicting drought indices and can enhance groundwater
resource management. Additionally, incorporating more diverse data can improve the accuracy of these models
and help planners and water resource managers develop better strategies. Comparative research on different
machine learning models can also aid in choosing the most suitable model for various scenarios.
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