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Due to surface water limitations, groundwater reservoirs are known as the main source of
supplying water requirements in most arid countries. Recently, owing to these aquifers’ over-
exploitation, in order to apply optimal management of these resources, reliable water table
forecasting exceeded in importance. This study is aimed to Determine the best scenario for
combining input data in Hamedan-Bahar plain water table forecasting using the wavelet-
support vector regression (WSVR) hybrid model. In the first step, Rainfall, temperature,
evaporation, and the groundwater level data of seventeen piezometers in 26 years (1991-2017)
were collected and completed. Nine scenarios with different lags and combinations were
considered to select the model inputs and their lag numbers. Modeling performance in each
scenario was evaluated using statistical parameters such as the Pearson correlation coefficient
(r), standard error (SE), and root mean square error (RMSE), and using the best scenario, the
water table of the area was predicted for ten years ahead. Based on the obtained results, the
scenario in which each of the four input parameters was used, with one and two lags, had the
highest accuracy. Additionally, the predicted results, using the best scenario, illustrated a
noticeable downward trend in the water table of the region in the future. Therefore, concerning
the high sensibility of this plain because of supplying the water demands in drinking water,
agriculture, and industry of Hamedan and Bahar, as well as the necessity of more water
harvesting in the future, deciding more favorable groundwater management is highly
imperative in this area.
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Evaluating the effect of defining management scenarios in water table prediction
accuracy using Wavelet-Support Vector Regression (WSVR) hybrid model

EXTENDED ABSTRACT

Introduction

Nowadays, owing to the fact that we are facing surface water limitations, it is undeniable that most arid
and semi-arid countries rely on groundwater reservoirs. Upward trends of groundwater harvesting, over-
population, and reducing soil permeability can contribute to decreasing water table so that precipitation is not
capable of this damage compensation. Therefore, accurate hydrological studies and management are becoming
highly imperative. Thus, in order to decrease these damaging effects and improve the aquifers’ situation, taking
some actions such as getting to know and investigating the existing conditions of groundwater resources and
forecasting the water table in the future is necessary. Simulating current circumstances of considered
phenomena can be provided by indirect methods like artificial intelligence (AL) as an acceptable, fast, and
accurate way to simulate and predict different phenomena. In addition, in recent years, wavelet transport has
been used by researchers to improve AL’s simulation and modeling results. According to previous studies, the
wavelet-support regression (WSVR) hybrid model had high accuracy in forecasting the water table. Hence,
regarding using a wide range of data with different lag times and lack of optimal structure for modeling inputs
in past studies, in this study, the purpose is to define and determine the best scenario for selecting modeling
input data with suitable lag time to predict water table for heightening WSVR result accuracy.

Material and Methods

This study is aimed to determine the most effective scenario for selecting input data and their suitable lag
time using the WSVR hybrid model to predict the groundwater level of the Hamedan-Bahar plain. This area
is located in Hamedan, at the sea level of 1700-1800 meters, and its aquifer has 483 kilometers area. For this
study implementation, efficient data on groundwater level based on previous studies, including precipitation
(P), evaporation (E), temperature (T), and water table, were collected from seventeen piezometers, six rain-
gage stations, and three climatological stations during 1991-2017. After data preparation and data interpolation
in the area, nine scenarios were determined with various combinations and lag times (regarding the degree of
correlation of parameters with the water table) in order to define WSVR model inputs. The model used is a
mixture of wavelet transform and SVR model. The db2 wavelet and two decomposition levels were adjusted
in wavelet transform (to denoise data and decompose each time series to two groups of high and low
frequency), and the RBF kernel function was used in the SVR model. Then, by applying this model, this area's
water table was simulated.

Results and Discussion

According to the results, overall, the WSVR model had high accuracy for predicting the water table of
this area, as it had the lowest Pearson correlation coefficient (r) and maximum standard error (SE) of 0.897
and 0.001 in the whole modeling process among all scenarios, respectively. In addition, it was clarified that
the ninth scenario was recognized as the best scenario compared to others, with the highest r in the training
and testing stage (0.999 and 0.974, in turn) and the lowest SE (0.0005 in training and 0.00007 in testing) and
RMSE (in training 0.129, and 0.827 in testing stage). Eventually, after forecasting this area's water table for
the next ten years using this scenario, it can be seen that the depth of water access is increasing.

Conclusion

The results outline that it is necessary to apply precipitation, temperature, evaporation, and water table
data, all together, with one and two lags, to predict the groundwater level of this area accurately with the
WSVR model. It should also be mentioned that to take advantage of this model, the db2 wavelet with two
decomposition levels for each time series in wavelet transform, and the RBF kernel function in the SVR model,
should be adjusted in coding the WSVR. Furthermore, according to the predicted water level of this area and
its significant downward trend, appropriate management measures should be taken to control the future
situation for supplying water requirements.

Keywords: Support VVector Machine, Water Table Prediction, Wavelet Transport, WSVR Hybrid Model.
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