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Extended Abstract

Introduction

Groundwater is among the most precious natural resources for human health, economic
development and environmental diversity. Since the measurement of groundwater parameters and
water quality is difficult, costly and far from being available, interpolation techniques are an easy
solution. At the same time, there is a strong correlation between groundwater quality and land use
in areas with sensitive aquifers. Changes in land use caused by factors such as rapid growth and
expansion of urban centers, rapid population growth, and the lack of land, the need for increased
production and the evolution of technologies are important concerns. The literature review shows
that the quantitative and qualitative decline in groundwater is a global crisis. As a result, the
factors affecting the quantitative and qualitative decline in groundwater range from climate
factors to socio-economic factors.In the current research, find an answer to the poor condition of
the Isin Plain aquifer by looking at the relationship between some hydrological factors and
changes in cultivation pattern of the region is the main goal. For this purpose, the water table and
EC of groundwater were interpolated using geostatistical methods. Using satellite imagery, the
trend of culture pattern changes over time was obtained. Finally, the relation between the factors
on the Isin plain was established.

Material and Methods

For this purpose, the quantity and quality of groundwater in eastern and western Isin plains were
interpolated using the Kriging and IDW methods, during the four statistical years of 2004, 2011,
2018, and 2021 and the time series of 2004-2021. The RMSE statistic was used to evaluate the
performance of the methods.Then, satellite images and ground truth data was used for land use
change classes to investigate the land use changes during the cropping season, along with the
determination of changes in the quantity and quality of groundwater in the eastern and western
Isin plains for the mentioned years. Satellite data including Landsat 5 multi-temporal satellite
images in 2004, 2011, and 2018 and Landsat 8 and Sentinel 2 images for February 2021 were
obtained from the USGS.Following preparation of the related images using the flash module,
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atmospheric and radiometric corrections were performed. Then, the corrections information was
extracted into the text file appended to each image. With field survey, the coordinates of the
representative pixels were determined and seven land use classes of gardens, vegetables, bare
lands, residential and industrial areas, saline lands, and Prosopis Cineraria and Juliflora
species were determined. The maximum likelihood classification method was used to separate
seven main land use classes based on 127 training samples. For the purpose of assessing accuracy,
an error matrix was created for the producer’s accuracy, the user's accuracy, the overall accuracy,
and the kappa coefficient calculation. Finally, to examine the relationship, the land use map
and the groundwater and EC interpolation maps were overlapped into the Arc Map
software environment.

Results and Discussion

By comparing the interpolation methods of IDW and Kriging with the RMSE validation
technique, it was found that the best interpolation method for estimating water table and EC is
Kriging, followed by the IDW method. A review of the land use maps of the Eastern and Western
Plains of Isin showed the increase and decrease of different land use categories over the years
under study. The overall accuracy and Kappa coefficient were over 82% and 0.79, indicating the
acceptable accuracy of the classification and maps obtained. The results of overlapping land use
maps and spatial changes in ground water indicate that the location of agricultural land, especially
gardens in the eastern Isin plain and vegetables in the western Isin plain, is compatible with the
areas of having low water table. The results of overlapping the land use map obtained from
Landsat 8 data and EC spatial changes showed the highest amount of EC in can be observed in
Prosopis Cineraria and Juliflora species and residential and industrial uses in eastern and western
Isin plain. The results obtained from Sentinel2 indicate that the value of EC was significant in the
bare lands of eastern Isin and in the saline lands of western Isin. However, the increase in
agricultural use, especially for gardens and vegetables, and the pairing with areas with the lowest
water table indicates an over-extraction of groundwater for agricultural purposes. On the other
hand, the significant extent of bare lands and the upward trend of saline lands, residential and
industrial areas, and matching with areas with high EC and the adaptation of maximum EC with
Prosopis Cineraria and Juliflora species uses may be a warning for poor condition of the Isin
plain aquifer.

Keywords: Water table; Electrical Conductivity; Landsat; Sentinel2; Maximum likelihood
algorithm; Interpolation
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