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Abstract

This study was conducted with the aim of understanding the temporal and spatial variations
of groundwater levels in the Meshgin Plain Aquifer, located in Ardabil Province, with the
application of spatial statistics and temporal regression and using groundwater depth data on
an annual scale from 2007 to 2016. In order to achieve the optimal method of zoning spatial
changes in groundwater level, a comparison of different interpolation methods including
Radial Basis Functions (RBFs), Inverse Distance Weighted (IDW), and Kriging (KRG) based on
cross-validation was used. In addition, regression relationships between groundwater level and the
study years were fitted to determine how the data series ascended or descended. A comparison of
interpolation methods based on cross-validation showed that the root mean square error (RMSE)
of RBF, IDW, and KRG methods were 21.98, 22.85, 22.57 in 2007; and 23.45, 27.88, 26.25 in
2016, respectively. Therefore, the RBF method with the lowest estimation error due to the power
applied to scattered data and low sampling points in both years was selected as the optimal method
for estimation of groundwater level in the aquifer. The weighted average of groundwater table
loss was calculated as equal to nine meters. Furthermore, the iso-decline map of groundwater
level was indicative of a decrease in groundwater level in the western half and its increase in the
eastern half of the aquifer which is related to anthropogenic factors (withdrawal of groundwater in
agricultural lands). In general, it can be stated that the accuracy and efficiency of interpolation
methodsdependontheregionanddatacharacteristics. InthecaseofMeshginPlainAquifer, thedischarge
factor has been more effective than the recharge factor in annual fluctuations of groundwater level.
Accordingly, it is necessary to establish a balance between the pattern of cultivation and irrigation
and the pattern of spatio-temporal variations of groundwater level in managerial plans for Meshgin
Plain Aquifer.
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