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Abstract

Reduced rainfall and excessive groundwater exploitation have
caused a significant decline in groundwater levels in many parts
of the world. One of the aquifers affected by a drop in
groundwater level is the Nahavand aquifer in Hamedan Province,
western Iran. In this study, the groundwater level was modeled
using Long Short-Term Memory (LSTM) and Support Vector
Machine (SVM) methods. Monthly precipitation, temperature,
and evaporation maps were prepared using ArcGIS software.
Based on the information from observation wells and the
completion of existing well data, the unit hydrograph of the
aquifer was drawn. Monthly data from the statistical period 1996
to 2024 were used for training and testing the models. Sensitivity
analysis of the groundwater level one month ahead with respect
to changes in the input variables of the two models, LSTM and
SVM, showed that precipitation, air temperature, groundwater
and evapotranspiration level up to two months earlier were the
effective input variables. The modeling results with the SVM
model showed that the radial basis function kernel was the best
kernel compared with the linear and polynomial kernels.
Comparison of the results of the intelligent models showed that
the SVM model performed better than the LSTM model. The
results showed that, for the test period, the LSTM model
achieved an R? of 0.87 and an RMSE of 0.043. Also, for the test
period, the SVM model achieved an R? of 0.89 and an RMSE of
0.042. Overall, it can be said that the SVM model performs very
well for predicting the groundwater level of the Nahavand
aquifer and can also be used to investigate groundwater levels in
other aquifers.

Keywords: Prediction, Groundwater level, Nahavand aquifer,
LSTM, SVM.
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