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5- Multivariate methods
6- Inverse modeling
7- Forward modeling
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Fig 1. Location of the study area
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Tablel. Statistical description of the hydrochemical analyses of the Tabriz plain groundwater samples

RS e oSle ke Sk o 2
byl Parameter Minimum Median Mean Maximum coefficient of variation
N - Electrical Conductivity
B e S 693 3400 4300 12500 6.83x10"
(N N ) (wS/cm)
e pH 7.5 7.9 7.9 8.4 2.91x102
Calcium
etS L 1.95 10.04  10.26 23 5.9x10!
(i oV S1 ko) (meq/L)
. Magnesium
o L 0.96 6.62 7.89 24 6.24x1072
G OV S1 ) (meg/L)
v Sodium
[ L 1.6 16.62 27.8 93.91 8.92x10!
(oW ST ko) (meq/L)
o Potassium
s L 0.35 0.95 1.3 3.8 3.02x1072
(2 V351 k) (mea/t)
L Bicarbonate
S L 3.83 5.75 6.15 10.87 2.97x10!
(2 V5 S1 ko) (meq/L)
Chloride
el i 1.4 194 317 113 9.33x10!
A OV ST ) (meg/L)
Al 5 Sulfate 1.29 7.18 8.12 17.68 6.04x10!
. . . . . >< "
(i oV S1 ko) (meg/L)
o Nitrate
= L 0.007 0.68 0.89 3.93 10.94
G 081 Le) (meg/L)
. Floride
A5l
(a5 oV 1L (meg/L) 0.023 0.031 0.04 0.07 0.25
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Fig 6. Spatial distribution of groundwater quality of the

Tabriz plain
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Fig 7. Circular diagram of the groundwater samples
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Figure 5. Piper diagram of the groundwater samples
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Fig 8. Saturation indices diagram of the groundwater samples
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Table 2. The results of the inverse hydrochemical modellng of the Tabriz plain aqulfers groundwater

CedS e Sl ol G A G e S Sl
J e ) I Jsede)  Jse ) s ) (CaX) (NaX) 61'9)
(A (A 2 (A (A 2 A (Hededs) (W aded (W ndssds
Calcite Dolomite Halite Gypsum  Anhydrite Cation exchange Cation exchange CO, (g)
o (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (CaX,)(mmol/L) (NaX)(mmol/L) (mmol/L)
1 1 -251x10° 3.99x103% 1.1x107 27.76 -27.75 -5.84x10 1.16x102 5.4x10°
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Table 3. The results of the principal components

analysis after vaimax rotation

e e
e M
— 3
c . Factor Factor Factor
; omponen
e P 1 2 3
ol Electrical
- o 0.834 0.520 -0.108
S S conductivity
4 A pH -0.152  -0.633 -0.417
s Calcium 0.122 0926 -0.040
e Magnesium 0.311  0.805 -0.133
el Sodium 0.909 0.342 -0.109
el Potassium 0.925 0.172  0.042
ol S Bicarbonate 0.176  -0.087  0.908
LS Chloride 0.824 0.494 -0.204
S Sulfate 0.298 0.836  0.009
ol Nitrate -0.197 0.043  0.884
RHPPEIE Fluoride 0.619  0.009 0.190
o505 i Eigen value 3.73 3.27 1.90
; Percentage of
oty 403 e 3394 2978 17.29
Jele variance

Cumulative
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Fig 11. Plot of the rotation coefficients of the factors
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Abstract

Investigation of hydrogeochemical characteristics of the aquifer of the Tabriz Plain
using the hydrochemical models and statistical methods

R. Barzegar', A. Asghari Moghaddam?, M. Najib’* and N Kazemian*
Received:2015.3.14  Accepted:2016.10.23

The Tabriz plain with an area of more than 700 km2 extends from the eastern side of Tabriz city to
the salt flats of Urmia Lake. In this study, in order to assess the hydrochemical characteristics of the
groundwater of aquifer of the Tabriz plain, 30 groundwater samples were collected in October 2012
and analyzed at hydrogelogy Laboratory of university of Tabriz. The aim of this study is to evaluate the
hydrochemical characteristics of the Tabriz plain aquifer and the groundwater sequence evolution. In this
context the multivariate statistical techniques such as factor analysis, saturation index of minerals, chloro-
alkaline index and inverse hydrochemical modeling were used. Saturation index of minerals show that the
groundwater is saturated with respect to the carbonate minerals, under saturated with respect to the halite
and sulfate minerals. The results of the factor analysis show that three factors were affecting the quality of
the groundwater in the Tabriz plain. The first and second components resulting from affecting of formations
and water-rocks interactions, so called geogenetic, and the third component is because of the anthropogenic

phenomena.
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