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Figure 1 - Geological map and sampling station locations.
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Table 1 - Summary of hydrochemical results of groundwater samples from the southern part of the Behbahan
aquifer (October, 2021).

Variable Minimum Maximum Mean Std. deviation

T 20.4 29.5 25.430 2.246

ECus/cm 1682 6610 3576.818 1047.457

TDS mg/l 1093.3 4296.5 2368.831 689.006
Na meq/I 1.600 33.162 11.219 6.133
K meg/I 0.051 0.950 0.198 0.145
Ca meqg/I 8.386 36.410 21.547 7.175
Mg meq/| 2.240 24.190 9.730 5.436
Cl meq/I 1.550 25.804 10.589 5.329
HCO3 meg/Il 1.990 6.500 3.871 1.040
S04 meq/I 8.320 51.530 27.375 11.183
NO3 mg/I 3.307 102.900 37.593 26.503
F mg/l 0.330 2.180 1.145 0.461
Br mg/I| 0.054 1.070 0.394 0.234
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Figure 2 - Chadha diagram for the studied samples.
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Figure 3 - Gibbs diagram of the controlling processes in the groundwater of the study area.
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Figure 4 - Sodium and chloride diagram of the studied samples.
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Figure 5 - Combined ion exchange diagram in the studied samples.
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Table 2 - Correlation coefficient of hydrochemical parameters of water sources in the Behbahan plain.
EC TDS 24 24 . N Cl HCO3 | SO4 | NO3 F Br
us/cm mg/I Ca Mg Na K mg/I| mg/l mg/I| mg/l mg/I| mg/l
ECus/cm 1
DS 0.994 1
mg/I|
Ca2 | g5o1 | 0597 | 1
mg/l
Mg2 0.610 | 0.623 | 0.540 1
mg/I
Na mg/| 0.768 | 0.745 | 0.044 | 0.212 1
K mg/l 0.657 | 0.642 | 0.469 | 0.567 | 0.396 1
Clmg/l 0.730 | 0.707 | 0.146 | 0.097 | 0.922 | 0.311 1
Hn?g?f 0394 | 0.357 | 0491 | 0.353 | 0.205 | 0.359 | 0239 | 1
ﬁgﬁ 0.726 | 0.732 | 0.835 | 0.881 | 0.246 | 0.642 | 0.176 | 0.445 1
NO3 - -
mg/l 0.191 | 0.204 | 0.329 | 0.622 0153 0.400 0.215 0.320 | 0.506 1
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Figure 6 - Dendrogram of water source samples from the Behbahan plain October, 2021.
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Figure 7 - Map of the locations of the three groups obtained from the HCA method.
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Figure 8 - Scree plot and percentage of variation of the principal component factors in the studied samples.
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Table 3 - Results of factor analy

sis after Varimax rotation.

Factor F1 F2 F3
ECus/cm 0.838 0.119 0.008
TDS mg/l 0.828 0.104 0.020

Ca2+ 0.531 0.098 0.007

Mg2+ 0.635 0.139 0.025

Na+ 0.318 0.609 0.000

K+ 0.582 0.002 0.012

Cl mg/l 0.268 0.656 0.004
HCO3 mg/I 0.298 0.014 0.447
S04 mg/l 0.805 0.105 0.031
NO3 mg/l 0.200 0.408 0.033

F mg/l 0.463 0.077 0.185

Br mg/I 0.473 0.014 0.162
Eigenvalue 6.238 2.345 0.932
Variability (%) 51.984 19.540 7.766
Cumulative % 51.984 71.524 79.290
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Figure 9 - Bi-plot diagram of the studied samples.
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Figure 11 - Variation diagram of TDS versus NO3+CI/HCO3 (meg/l).
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Figure 14 - Variation diagram of chloride versus nitrate in different groups of water sources in the study area.

E‘ Dam
=== Urban Drain
Kheirabad River
= Marun River
T Industerial Area
| Residential Arca
[ irrigation Network
D Plain border

Legend

[ study area
Samples
. Low No3(mg/l)

@ High No3(mg/))

425I000 430I000

Arubarzan DA

Geological Formation
: Reeent Alluvium
Conglomerates (Bakhtiari Fm.)
=i Marl (Lahbari Fm.)
EER Marl and Sandstone (Aghajari F'm.)
I Marl and Lime Sandstone (Mishan Fm.)
= Gypsume and marl (Gachsaran Fm.)
E=E Limostone (Asmari 'm.)
B Shale (Pabdeh Fm.)

—
420000 430000

T Gldiges ol pind Cdale Ol puudi 9 digod (SoaST y adkis —10 S
Figure 15 - Distribution map of samples and nitrate concentration variations in water samples.
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Figure 16 - Combined diagram of fluoride versus nitrate in the studied samples.
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Figure 17 - Relationship between nitrate variation and well depth in the studied wells.
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Table 4 - Classification of groundwater pollution index.

NPI Value <0 0-1 1-2 2-3 >3
Classification No _ Low _ Moderatg High _ Very hlg_h
pollution pollution pollution pollution pollution
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Figure 18 - Nitrate pollution index map of water sources in the study area.
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