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Groundwater considered one of the most consequential sources of water supply;
therefore, its modeling can be very important. Meanwhile, the study and
investigation of Groundwater level fluctuations with respect to management
studies, creation of engineering structures, agricultural uses and obtaining high
quality of groundwater potentials is of great importance. In this research, support
vector machine (SVM) and artificial neural network (ANN) were used to simulate
the monthly Groundwater level of Nahavand plain located in Hamedan province.
Twenty years data (1997-2017) were used by engaging Matlab software. From
these data, 14 years were used for training, 3 years for calibration and finally 3
years used for model validation. The statistical comparison of the results was also
attempted with the aid of correlation coefficient (r) and standard error (SE). Four
observation wells were used along with the variables of Groundwater level,
precipitation, evaporation and temperature to simulate the Groundwater level.
The highest accuracy among these two models is SVM model, which has SE =
0.11 in the training mode and 0.03 in the test mode. Also, the correlation
coefficient in the test mode is 98%. Considering the appropriate accuracy of SVM
method in simulating the groundwater level, the results indicate that, the RBF
kernel function, with a variance of 6523 and a gamma of 527.23 for the optimal
mode. The results of this study showed by using the SVM approach is more
realistic in simulation of groundwater level and evaluation of the input
parameters. In addition, this could help in reducing the number of input
parameters as well as can show appropriate accuracy for the simulation.
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1.  Introduction

Groundwater potentials are one of the most important and valuable water resources. In arid and semi-
arid regions, has a significant impact on the sustainable development of many agricultural, social and
economic activities. So far, many models have been used to simulate the Groundwater level. Among
these models experimental time series models and physical models are well known (izadi et al., 2017).
Saeedi Razavi and Arab (2018) used fuzzy logic, neural network and time series models to simulate the
Groundwater level of Ajabshir plain. The results showed, that the fuzzy logic model can predict the
water level with acceptable accuracy. Zarei et al. (2022) evaluated the flood occurrence potential using
data mining models of support vector machine. Based on the results, the algorithm (SVM) and the new
random forest algorithm model have found accurate results. Hamidi et al, 2015, used two models of
support vector machine and artificial neural network to predict the monthly rainfall of airport and Nojeh
synoptic stations in the west of Iran and found that the support vector machine is more efficient than
the neural network.

2.  Materials and Methods
In recent years, climate and hydrological forecasting models have been recommended by various

researchers to make long-term forecasts. In the current research, due to the importance of the
Groundwater level and its fluctuations over the years, the modeling of the Groundwater level and the
comparison of models in water resources management have been investigated. Therefore, in this
research, the piezometric wells of the Nahavand Plain aquifer are used as examples for modeling the
plains. In this research, SVM and neural network artificial intelligence models have been used to
investigate the changes in the Groundwater level of the plain. The existence of many unauthorized wells
in these plains has led to a drop in the level of underground water in this region. The purpose of this
research is to investigate the difference between artificial intelligence models and to choose the best
model in the target area by applying variable temperature, precipitation and evaporation in the effect on
the fluctuations of the Groundwater level.

3. Results
In this research, the neural network with Levenberg-Marquardt algorithm were used. For this purpose,

first normalization was done for all the data used, then the optimal number of middle layer nodes was
determined by trial-and-error method. This work was done for all four pizometers and according to the
minimum error of the model efficiency; the number of three nodes was obtained for the middle layer of
pizometers. The converter function in the middle layer is tangent- sigmoid and in the output layer is
linear. Modeling was done with this number of nodes for both pizometers. The lowest test error criterion
is related to vasaj piezometer and the highest test error criterion is related to Mohammad abad
piezometer. Also, the highest correlation coefficient of the test is related to Milab pizometer.

4.  Discussion and Conclusion
The results of this research showed that in different models, different input patterns are selected in terms

of input parameters to simulate the Groundwater level with appropriate accuracy. Also, the results
showed that both used models provided a different approach for simulation. Finally, the most accurate
of these two models is the SVM model, which has SE = 0.11 in the training mode and 0.03 in the test
mode. Also, the correlation coefficient in the test mode is 98%. According to the appropriate accuracy
of SVM method in simulating the Groundwater level, the results indicate the RBF kernel function, with
a variance of 6523 and a gamma of 527.23 for the optimal state. The results of this study showed that
using the SVM approach to simulate the Groundwater level and evaluate the input parameters for the
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simulation can show appropriate accuracy for the simulation in addition to reducing the number of input
parameters.
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