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Abstract

Gotvand Aquifer is one of the aquifers, water resources of
which are mainly used for agricultural purposes. To evaluate
the water quality of this aquifer with emphasis on nitrate
pollution, samples were taken from eleven wells in June 2020.
Field parameters (temperature, pH and EC) were recorded and

the concentrations of major elements (Ca?*, Mg®, Na*, K*",

ClI7, S04?7, CO3%, and HCO3') and nitrate were measured. The

results showed that the spatial distribution of nitrate ion almost
follows the direction of groundwater flow in Gotvand aquifer
and shows a decreasing trend as moving from the upstream in

the northern and western parts to the end of the flow lines in
NO3- K+ S042—-

the east and southeast. lon ratios, o o and o , showed
that the increase in chloride and sulfate ions, beside the natural
tectonic factors, is caused by human activities. In the statistical
analysis of the main components, the first and second factors
respectively contributed to 47.7% and 32.2% of the total
changes. The predominant type of groundwater is sulfate-
calcium. In general, changes in nitrate ion concentration in
groundwater of Gotvand aquifer have been affected by the size
of soil texture in the area, groundwater depth, irrigation and
drainage network, domestic sewage leakage and the use of
chemical fertilizers.
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Fig. 1- Geolocation of the Gotvand aquifer and the groundwater sampling points
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Table 1- Calculate the percentage difference between the sum of anions and cations
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Well Sum of cations (meg/l) Sum of anions (meq/l)
G2 14.75 16.17
G7 14.23 15.26
G14 31.29 31.33
G17 15.06 15.56
G19 32.77 33.86
G24 20.8 20.11
G26 14.13 14.34
G27 7.82 8.09
G41 31.85 32.83
G45 25.56 26.77
G47 29.21 31.69

SUM 237.47 246.01

o, Difference Y.cations—}) anions _237.47-246.01 +100 = %1.8

Y.cations+}, anions

T237.47+246.01
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Table 2- Bartlett's sphericity test
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Bartlett's sphericity test:

Chi-square (Observed value) 128.364
Chi-square (Critical value) 50.998
DF 36
p-value <0.0001
alpha 0.05
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Fig. 3- Spatial distribution of Nitrate ion in
groundwater of Gotvand aquifer
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Table 4- Variables summary statistics
& paxio (g o] aoMs —F Jgua

Variable Minimum Maximum Mean  Std. deviation
Ca 56.1 282.5 171.5 88.4
Mg 24.3 139.8 80.8 43.4
Na 48.3 227.6 145.8 59.9
K 0.8 47 2.1 15
S04 139.3 1172.0 669.4 412.1
Cl 56.7 319.1 185.3 92.2

HCO3 167.8 250.2 200 25.1
NO3 3.8 83.3 39.1 22.0
EC 868.0 3450.0 2268.9 929.3
pH 7.2 8.1 75 0.3

Table 5- Correlation matrix (Pearson (n))
09 gt 308 Wl 3 (ot beod guolis (Niaanod Lt yile —0 Jgoo

Variable Ca Mg Na K SO4 Cl HCOs3 NOs EC pH
Ca 1
Mg 0.953 1
Na 0.182 0.314 1
K -0.142  -0.259  0.386 1
SO4 0.947 0.982 0.323 -0.289 1
Cl 0.215 0.197 0.733 0.737 0.135 1 .
HCO3 -0.554  -0.583 0.141 0.463 -0.621 0.430 1
NO3 -0.332  -0.286  0.547 0.571 -0.308 0.474 0.294 1
EC 0.955 0.970 0.451 -0.068  0.963 0.382 -0.491 -0.163 1
pH -0.549 -0.510 -0.329 -0.199 -0.437 -0.512 -0.080 -0.354 -0.562 1
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Table 6- Analysis results of the factors (after
rotation varimax)

(Sloayly sy 51 ) Jalge @ o0 gl —F Jgao

Variable F1 F2
Ca 0.944 0.000
Mg 0.985 0.000
Na 0.096 0.568
K 0.056 0.642
S04 0.977 0.003
Cl 0.040 0.844
HCO3 0.367 0.270
NO3 0.072 0.566
EC 0.959 0.032
pH 0.275 0.294
Eigenvalue 4.8 3.2
Variability (%) 47.7 32.2
Cumulative % 47.7 79.9
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