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Fig. 1. Location of sampling area in Iran and suitable 
distribution of sampling points in the plain 
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Fig. 2. Lithology map of the case study watershed 
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"#� $��"* ��"A
,� 

(APHA. 1998).
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Table 1. Results of the statistical analysis of the data on the samples examined 
45�� 23���D�E6 )��A� ��>��� ���
� ����� ��

Unit Satandard 
DeviationMean Maximum Minimum Parameters 

ppm5.429383.4136562.7Ca2+

ppm122.15122.6371.518.28Mg2+

ppm490.3328.115894.87Na+

ppm4.14.714.30.68K+

ppm666780.9270870.7HCO3
-

ppm3.394.513.010.87SO4
2-

ppm1511.61118.8428547.1Cl-

ppm13.420.358.194.99NO3
-

ppm0.120.60.890.38F-

µs/cm4038.254003.812830700EC
-0.77.418.656.2pH

0C0.9716.4318.714.9temp

Fig. 3. Nitrate distribution in Shiramin Plain 
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Table 2. Rotated factor matrix 
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FactorsParameter
FourthThirdSecondFirst

-0.09 -0.13 -0.08 0.96 Ca2+

001 -0.05 0.21 0.96 Mg2+

0.27 0.07 0.78 0.44 Na 
0.39 -0.09 0.57 0.59 K+

0.04 0.04 0.90 0.10 HCO3
-

-0.11 0.76 0.33 -0.41 SO4
2-

0.07 0.03 0.23 0.95 Cl-

0.16 0.87 -0.10 0.07 F-

0.04 0.02 0.33 0.92 EC 
-0.07 0.34 -0.41 -0.58 pH 
-0.83 0.04 -0.17 -0.03 Temp 
0.65 0.10 0.02 -0.02 NO3

-
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Table 3. Factor scores of the components 
45���3$	A� ) >�� ����, ��� ��

1.570.75-0.231.121
0.95-1.52.150.172
0.080.3-0.3-0.33
-0.45-2.030.24-0.754
0.110.85-0.08-0.555
-0.70.7-0.21-0.786
-0.180.950.59-0.277
-0.051.44-0.43-0.258
-0.46-0.73-0.521.99
0.021.93-0.520.4310
-0.510.72-0.62.411
-1.00-0.72-0.03-0.712
-1.51-0.02-0.22-0.8113
-0.560.22-0.17-0.6714
0.0090.23-0.34-0.4715
0.760.07-1.13-0.716
2.740.42-0.85-0.6217
-0.71-0.22-0.621.1418

Fig. 4. Location of the effect points of each component in the case study 
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Fig. 5. Saturation index of the main ions  
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