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Abstract
In order to determine effective parameters on Aji Chay river pollution and the aquifer of

Tabriz plain located in eastern part of Urmia Lake and better management and controlling of water
resource quality, principal component analysis, artificial intelligence techniques (neural networks
and decision tree M5) and geostatistics (Kriging and Cokriging) through water quality data analysis
(Cations, Anions) in the period of 2001 to 2013 have been used. Statistical multivariate analysis has
an ability to process a big range of data, and is known as a quantitative method in order to manage
water quality of the East Azarbaijan province’s rivers. Determination of the water quality
parameters would result in costs reduction and aiming the monitoring, controlling, and protection of
water quality. The results show that M5 method presents simple linear relations in predicting
chloride and salinity, also the decisions for categorizing decision tree algorithms are clear and
extractable. Also the results of geostatistics showed that Tabriz plain's aquifer is in a bad condition
from qualitative viewpoint compared to the last years, and in western part of the plain due to
extreme well extraction, salinity in outlet from 9000 in 2001 to over 11000 (umhos cm™) in 2012
has been increased.

Keywords: Artificial intelligence, Decision tree, Geostatistics, Groundwater quality, Surface water quality,
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6 - Coefficient of determination
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8 _ Semivatiogram
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Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.707

Bartlett's Test of Sphericity
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Initial Eigenvalues

Extraction Sums of Squared

Rotation Sums of Squared

Component _ Loadings _ Loadings _
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %
1 7.58 58.307 58.307 7.58 58.307 58.307 7.09 54.537 54.537
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5 .756 5.817 91.888
6 406 3.123 95.011
I .280 2.152 97.163
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9 119 916 99.649
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11 .016 122 99.993
12 .001 .006 99.999

13 .000 .001 100.000
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Component
1 2 3
NA% 0.636 0.073 -0.523
SAR 0.927 0.118 -0.138
K 0.253 0.067 0.839
Na 0.973 0.133 0.019

Mg 0.791 0.054 0.344
Ca 0.869 0.092 0.408

SO4 0.815 0.049 -0.038
Cl 0.972 0.132 0.086
HCO3  -0.145 0.644 -0.068

COo3 -0.226 -0.797 -0.023
pH -0.331 -0.731 -0.190
EC 0.907 0.118 0.348
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Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % of Cumulati Total % of Cumulative Total % of Cumula
Variance ve % Variance % Variance tive %
1 9.095 69.959 69.959 9.095 69.959 69.959 9.090 69.92 69.9
2 2.487 19.130 89.089 2.487 19.130 89.089 2.492 19.16 89.0
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5 0.047 0.364 100.000
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