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Figure 1- Geological map and sampling station locations
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Table 1- Summary of hydrochemicalresults 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 meqg/| 1.600 33.162 11.219 6.133
K meqg/l 0.051 0.950 0.198 0.145
Ca megq/l 8.386 36.410 21.547 7.175
Mg meg/l 2.240 24.190 9.730 5.436
Cl meqg/l 1.550 25.804 10.589 5.329
HCO3 megq/I 1.990 6.500 3.871 1.040
S04 meq/l 8.320 51.530 27.375 11.183
NO3 mg/l 3.307 102.900 37.593 26.503
F mgl/l 0.330 2.180 1.145 0.461
Br mg/l 0.054 1.070 0.394 0.234

42



, L& wo AzawsRyEwA g ¢ AAA A
Hydrogeology, Volum®, No. 1, Summer2024

| pH | 6.600 | 8.000 | 7.141 | 0.312 |

cewoy oy ol

1 AEWRARGHCE v a° &vaivun HAG A v GEMCEY %° Ca | wCi A
¢ VIS Geapmg ¢ EE VI AE T ) @iglie vipt wao pCj %a GwalHhFwd CCPE ¢
at Az Cat v wdnyakostiv vavwa LANC 50/ IRETBMEC! ¥4V @& C U C
1Lw-8v a°cywuCéwz g cPBE W zA IxEAemnGCIA® Clzg v a)

E)@racamgct yowd pwEBEpmy CoCu °i %! & Owaess IEwar!l w v
0@ AA @ AOECOC 1YEEEM cGUC G G Hegkgwtove Ciemgy GG Wit w Ciocgv §y  Ci
Cu ioWBACEHYY %6 AC3 wy G ¢ WiHeoSERAS BCHCY AcGw D% Gy § f
| ACs Wik vigser&AE i Ay Axlyt Az v iev 1o Voo domEY ¢ A& i v
Yl ¢ WEA ER v \C OMPABHTI Ntk Y%z @i ws Cwa°ocp B 0wGE P
x BE y  ¢wnwCzqu asmwien QEORuwy WEYVR G YHEHAPE OUWE |
NacE y Savap GEEAC3 wy (¢ W UV GABKE A6 Wy AW wamddA A ¢ wC
%C AU ¢ WA Cywi© Banaddi OheREOwA giuu ACy v AOAz

o)BuCHY %6 AC: wy afaEvv BESwoipk & ¢liwse{ Az C¢E!?

100.0
X &
60
NaHCGO; Water type 400 CaHCQ Water type
20.0

0.0

80.0  -60 -40.0  -20.0 __ 0.0 200 400 (e6bo  po.0O
-20.0
-40.0
ater type

(Ca+Mg) (Na+K)
MbowOwAY AdANz Wa oW E %vi AGy
Figure 2 - Chadha diagram for the studied samples
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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 c# | Mg | Na K+ Cl HCO3| S04 | NO3 F Br
us/cm | mg/l mg/| mg/| mg/| mg/| mg/| mg/l

ECus/cm 1

TDS 0.994 1

mg/|

Ca2 | o501 | 0507| 1

mg/|

Mg2 0.610 | 0.623 | 0.540 1

mg/|

Namg/l | 0.768 | 0.745| 0.044 | 0.212 1
K mg/l 0.657 | 0.642 | 0.469 | 0.567 | 0.396 1
Cl mg/l 0.730 | 0.707 | 0.146 | 0.097 | 0.922 | 0.311 1

Hn?;ns 0394 | 0.357 | 0491 | 0.353| 0.205 | 0.359 | 0.239| 1

ig/‘l‘ 0726 | 0.732| 0.835| 0.881 | 0.246 | 0.642| 0.176| 0.445| 1

NO3 - -

o | 0491 | 0204 | 0320 | 0:622| 100|040 o0/ | 0.320 | 0506 1
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F mgl/l 0.511 | 0.530 | 0.571 | 0.642 | 0.182 | 0.428 | 0.129 | 0.216 | 0.718 | 0.353 1
Br mg/I 0.529 | 0.500 | 0.425| 0.518 | 0.300 | 0.568 | 0.260 | 0.479 | 0.555| 0.392 | 0.392 1

pH | -0.004 1 002 | 0.470 | 0.056 | %230 | 0.006 | 0102|0339 4555 0.057 | 0.055 | 0.062
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Figure 6 - Dendrogram of water source samples from th8ehbahan plain October 2021
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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 analysis 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/l 0.298 0.014 0.447
S04 myl/l 0.805 0.105 0.031
NO3 mg/I 0.200 0.408 0.033

F mgl/l 0.463 0.077 0.185

Br mg/l 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
U¢%nuit KFL ae #EBeafe Av C{Ci %E ¢wawv!Akbilzome ¢dsvw eer
cwhly Adyy C¢ @A y CE %Ly Ppze 0G0 FyA{; Undee s, AR 0§ EO @46%6 |
B | weedMiBh Av A« AR Y Wihpr)el Ae whyTekbB wHU Con £ G4

48



, | & wo AzawsRyeEwhA g1 ¢ AAA A
Hydrogeology, Volum®, No. 1, Summer2024
°e%6i +ACYyAUlj]weu A jelmEDaRiEy Sy 0 R % ESR0AND &, v
YWHYE@E v MEHPCLEABYEAL ° E%oi § | wadyCACHu Cz
¢watrAi uUCp°ua )oGEwAgy Aay A

60
50 ®Group 1
Ri:‘).8918 » Group 3
=40
g ®Group 2
£ 30 @ surface wate
o) Rz =0.7091 %
0 20 3® .
10 o\'
R2=0.9885
0
0 5 10 15 20 25 30
Cl(meq/l)

MbowOWARY AKRL0 I Yz v %z+0B j wee6 AA vt Aly
Figure 10- Sulfate versus chloride diagram of the studied samples
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Figure 11 - Variation diagram of TDS versus NO3+CI/HCO3 (meq/l)
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Figure 12 - Variation diagram of chloride concentration versus NO3/Cl in the studied samples
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Figure 13- Variation of chloride concentration versus CI/Br in the studied samples
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Figure 14 - Variation diagram of chloride versus nitrate in different groups of water sources in the study area
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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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