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Abstract

Investigation of spatial and temporal variations of groundwater quality and quantity of
Tabriz plain aquifers
Solmaz Bidast

The most part of Iran is located in arid and semi-arid regions. Due to the recent drought periods, the
use of groundwater for drinking purposes has been increased because of their better quality. An
integrated and reliable prediction of water table and groundwater quality is necessary in the overused
aquifers. In order to obtain such parameters different methods have been used. Therefore this study
surveyed the spatial and temporal variations of water quality variables based on 47 selected wells and
groundwater level based on 58 pizometric wells in Tabriz plain aquifer in the statistical period of 10
years (1382-1391). First the accuracy of the simple kriging (SK) and inverse distance weighting
methods investigated and the isoquality maps for electrical conductivity, calcium, chloride,
bicarbonate, potassium, magnesium, pH, SAR and isolevel maps were plotted over the aquifer. Cross
validation results indicated the accuracy of simple kriging in groundwater quality variables prediction
and the accuracy of inverse distance weighting method in groundwater level interpolation. Spatial
interpreting took place by using isoquality, isolevel maps and spatial profiles; results showed that the
majority of quality variables were aggregated on South West and North East of aquifer. Also ward
method as a multivariate statistical cluster analysis procedure was applied for regionalization of EC
over the aquifer and to analysis the spatially distribution of it in order to determine the homogeneous
regions; two clusters was the outcome of ward method application. S statistics test procedure was used
to test the homogeneity or non-homogeneity of separated clusters or regions. Results revealed the
homogeneity of the two groups, so the map of homogenous regions was prepared. The annually
changes in the variables were investigated, and according to the results, the majority of variables have
incremental routing during the 10 years of statistical period but groundwater level has decreased.
Finally nonlinear regression for monthly data of precipitation, use of groundwater and level was
achieved.

Key words: Cluster analysis, Cross validation, Kriging, Nonlinear regression, S statistics test
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