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Abstract

Transmissivity is an important factor in identifying the characteristics of aquifers, so, estimating its
value and distribution by modeling is necessary for aquifer management. Estimation of this parameter
using field experiments such as pumping test is costly and time-consuming. For suitable management of
Malikan plain, as one of active agricultureal areas in north-west of the country, understanding the
hydrogeological parameters, such as transmissivity is required. In this study the random forest (RF)
algorithm, which is a learning method based on ensemble of decision trees, is proposed for predicting
transmissivity that has not been used in this field, yet. The RF technique has advantages over other
methods due to having high prediction accuracy, ability to learn nonlinear relationships, non-parametric
natural and ability to determine the important variables in the prediction process. Increasing the number
of trees decrease the error, so 500 trees were selected to reap high efficiency of the model. The model
results were evaluated by OOB error estimating method and in addition, to reduce the dimensions,
increase the accuracy and better interpretation of the model process, the FS method was used. The most
important variables in the prediction were also identified by the FS method. Based on the results of RF
modeling with AUC=0.96 and MSE=0.036, electrical conductivity, aquifer media and hydraulic gradient
variables were the most important parameters in predicting transmissivity, respectively. Also the accuracy
of RF model and determining the important parameters in transmissivity prediction showed the
advantages of this model over other models in prediction issue.

Keywords: Aquifer, Decision trees, Malikan plain, Random forest, Transmissivity.
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2. Machine learning
3. Repeated multiple prediction
4. Random forest
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6. Over fitting

7. Regression tree
8. Root node
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11. Pruning
12. Bagging
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10. Leaf node
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14. Classification and regression tree
15. Feature selection
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16. Variable importance
17. Score
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18. Mean square error

19. Receiver operating characteristic
20. True positive rate (TPR)

21. False positive rate
22. Areaunder curve
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