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Abstract

In this research, the goal of evaluating the accuracy of
interpolation methods is the prediction of spatial distribution
of some of the quality indices of groundwater in Urmia plain.
At first, the water quality data of 20 wells in the years of 2001-
2014 were analyzed. The Kolmogorov-Smirnov test showed
that the data were not normal and therefore the conversion of
the box-cox was used to normalize them. Then, using the GIS
software, the best semivariogram model was fitted to the
spatial structure of the data. The results showed that for water
quality parameters, circular, spherical, and exponential models
are the best models for semivariogram. Then, the spatial
variations of parameters were studies using different
interpolation methods such as Kriging and Inverse Distance
Weight with power of one to three. Then, the zoning maps of
qualitative parameters were drawing with the most appropriate
method in the ArcGIS software. Plain aquifer was also
examined considering Wilcox and Schoeller standards for
agricultural and drinking purposes. The results of the Wilecox
and Schoeller standard showed. that 40% of the wells in the
plain have brine water to‘use for agriculture. Also the wells
above are of good quality and acceptable for drinking.
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Table 1- Specifications of the best fitted models to experimental semivariogram of parameters in the Kriging
method
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Nugget 2 Lag size  Partial sill  Residual sum square

Parameter Model (md) R Co/(C-+C) m) (m?) (RSS)
SO, Spherical 0.308 0.863 0.439 1855.787 0.701 0.0080
Cl Cricular 0.531 0.854 0.891 1810.812 0.596 0.0425
Ca Exponential 0 0.844 0 1855.787 0.373 0.0036
EC Exponential  0.209  0.920 0.254 1855.787 0.823 0.0135
HCO; Exponential 0 0.937 0 4379.781 0.988 0.0025
Mg Spherical 0.001 0.861 0.001 4379.781 0.938 0.0050
Na Spherical 0.087 0.869 0.109 1601.764 0.799 0.0472
pH Cricular 0.088 0.980 0.116 2123.883 0.759 0.0034
TDS Exponential  0.207  0.906 0.348 1855.787 0.776 0.0196

Table 2- The results of the evaluation of parameters examined in the methods
23] 3 )90 (S g 5O o)y 3590 S 01\l Jiliie 2yl 5 dhols @S —Y Joua
Inverse Distance Weight

parameter model Evaluation criteria (IDW) Simple kriging  Ordinary kriging
1 2 3

50, Spherical RMSE 0.929 0.963 0.967 0.830 0.955
MAE 0.680 0.733 0.738 0.612 0.739

cl Cricular RMSE 0.772 0.874  0.931 0.719 0.748
MAE 0.595 0.610  0.638 0.534 0.584

Ca Exponential RMSE 0.529 0.533 ' 0.559 0.527 0.558
MAE 0.387 0.406" 0.420 0.385 0.418

EC Exponential RMSE 0.836 0.954 1.013 0.743 0.779
MAE 0.590 0.661 0.689 0.571 0.580

HCO; Exponential RMSE 0.656 0.777 0.837 0.538 0.608
MAE 0.469 0.538 0.576 0.404 0.459

Mg Spherical RMSE 0.874 1.027 1.104 0.716 0.816
MAE 0.606 0.707 0.756 0.483 0.570

Na Spherical RMSE 0.864 0.977 1.031 0.755 0.803
MAE 0.633 0.685 0.716 0.566 0.615

oH Cricular RMSE 0.382 0.410 0.427 0.376 0.401
MAE 0.313 0.313 0.336 0.320 0.329

DS Exponential RMSE 0.853 0.969 1.027 0.762 0.808
MAE 0.597 0.668 0.701 0.573 0.597
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Table 3- The percentage of Schoeller classification for drinking in the entire range
o39u5%0 J5' 55 0 s B )lan (gl Joud guaivalb (S WS 51 G 2 o yd Y Jou

So4 Cl Na PH TH TDS Water classification
85 95 85 95 15 60 well
10 5 15 5 85 35 acceptable
5 0 0 0 0 5 intermediate
0 0 0 0 0 0 improper
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