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1-Introduction

Chananeh plain, with an area of 636 Km* is located 25 km southwest of Dezful and 120 km west of Ahvaz.
In this area, geological formations related to the Cenozoic period and mainly the Tertiary period can be
observed. According to the available evidence and previous studies, the aquifer of the study area is
unconfined. Based on the general results and evidence, the constituents of the aquifer are a mixture of
coarse-grained sediments of sand, gravel and silt, and clay materials. in some areas the percentage of fine-
grained sediments is low and in some parts is higher. Therefore, this area has the minimum specific
resistance values. In this study, the results of geoelectric findings were applied to estimate the specific yield
parameter and aquifer transmissivity. Then, the information related to the pumping test of several
piezometers and well logs of exploitation wells was applied to calculate the hydrodynamic parameters of
the study area. These values are compared with those obtained at the sounding points adjacent to these
monitoring wells. In this area, where there is no pumping test information, the transverse resistance is a
quantity whose rate of change is proportional to the permeability of the aquifer (Samadi and Nakhaei, 2012).

2-Material and methods

Numerous analytical models in the aquifer have predicted the flow. When a well pumps an unconfined
aquifer, the horizontal and vertical components of the flow are formed in the aquifer, and the dropped cone
expands (Mohamadi and Nasimi, 2012).

In this study, the Newman method was used to analyze the pumping test results (Neuman, 1972).
Neuman (1972), assuming that the amount of drop in the aquifer is small compared to the saturation
thickness of the aquifer and the specific yield is much greater than the storage coefficient, presented changes
in free water level as the upper boundary condition in the two-dimensional differential equation and
hydraulic analytical relationships of wells in the unconfined aquifer (Walton, 1988).

By using the geoelectric method, which includes the electrical resistance of the water in the void spaces
(pw) and total electrical resistance in the saturated (pgq) and unsaturated zones (pynsqt) Of the aquifer, the
specific yield can be obtained by the Archi equation (equation 1). The m and n factors are related to the
degree of cementation of the grains that make up the aquifer.
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The electrical resistance of water in void spaces can be measuring the amount of electrical conductivity
(umohs / cm) and calculated using the following equation (Frohlich and Kelly, 1988).
4
Pw= e
(Equation 2)
3-Results and discussion
The analytical relationship obtained by Niwas and Singhal (1981) between the aquifer transmissivity and
the transverse resistance using Ohm and Darcy's law is the basis of geoelectric work.

To calculate the transmissivity values at the location of each sounding, the transverse resistance (RT)
diagram of these points was drawn in comparison with the transmissivity parameter (T) calculated by the
pumping test method at the corresponding points, and the relationship between these two parameters was
extracted: T=0.9742RT-8.0342). Finally, using this relation, the transmissivity values at the location of each

point have been calculated. Changes in this parameter from 30 m2/day to 670 m2/day in the adjacent
Bakhtiari and Lahbari formations are evident. Geoelectric methods have also recorded specific yield
changes (calculated using the Archie equation) from 0.02 to 0.18. These values have been validated using
the pumping test and well log results, and the final results have shown a good correspondence (Tables 1
and 2).

Table 1. Comparison of specific yield calculated by pumping test and geoelectric methods at piezometers adjacent to
exploratory wells

Pumping test results Geoelectric results
Location | utmx utmy Sy T Sr?ll;rrrll(tl)ienrg utmx utmy Sy T
Doselgh | 212134 | 3568989 | 0.006 | 548 58 214077 | 3566819 | 0.06 | 337
Saabiyeh | 214935 | 3555210 | 0.06 | 420 47 215262 | 3553918 | 0.08 | 376.32
Raghiveh | 218556 | 3563057 | 0.14 | 627 51 218929 | 3562780 | 0.13 | 5387
Mahareb | 221011 | 3544708 | 0.011 | 411 64 221673 | 3543769 | 0.04 | 367.03
Ankoosh | 232155 | 3562080 | 0.16 | 550 66 234894 | 3560436 | 0.16 | 082

Table 2. transmissivity values calculated using the log wells of Chenaneh plain at some geoelectric soundings

borehole logs Geoelectric
o . Permeability . . o
exploitation wells |  thickness . transmissivity | Sounding number | transmissivity
coefficient
L9 20 20 400 66 508.2
L12 35 8.5 297.5 31 374
L28 25 10 250 55 287
L37 10 4 40 26 22

4-Conclusion

In the present study, 66 vertical electrical soundings (VES) were carried out using the Schlumberger
electrode array to determine the status of Chananeh plain, located in Khuzestan province. The relationship
between the transverse resistance calculated at the location of each sounding and the transmissivity obtained
from the pumping test results is linear. It shows a 94% coefficient of correlation. Therefore, by extracting
the equation between these two parameters, it is possible to calculate the transmissivity at the location of
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each sounding. Aquifer transmissivity, from 30 m2/day for sections containing sandy and fine-grained
materials to 670 m2/day for sections adjacent to the Karkheh River deposits northeast of the plain, gravel,
and sand. Specific yield changes according to VES results and their validation by the pumping test results
vary from 0.02 in the western and northwestern parts to 0.18 in the northern and northeastern parts.
Therefore, according to the calculated hydrodynamic coefficients, the north and northeastern regions of
Chananeh plain are in better condition. This results from more erosion of Bakhtiari (Conglomerate)
formation in this area.

According to Table 1, the amount of specific yield calculated from the two methods is different in some
areas. This is probably due to the considerable distance between the two regions being compared. In
addition, according to Table 2, the amount of transmissivity calculated from the two methods is a slight
difference. This can be ignored due to the lower accuracy of good logs of exploration wells. According to
this study and other research, in areas of the aquifer that do not have pumping tests, the VES method is
more effective for estimating hydrodynamic parameters.
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Lol o el slows g iel)l 0 0y 59 @1 cdloleo
(W) (o 539 Q01 b el )y 92y ()59 ggame 5l oolicn]
Egotmn 98 oo Laseine (¥ alal)) sloslainl b 2wl o axlg
Tee (B0 Wb el (WD) (o 055 So b 2l
L g ol 8 () el bl Sope & @D
sl LB _aoyy;s (D:Difference=0.001) 50.999 e
Qi: Quality ) cuaS 75 bdie dloes pgas al> 0 el
Bgei 5,0 (Ch) el b o cdale s b a5 el " (Index
cublags lejle sl 1 (S1) yal,b T o lasbew jlada , O
dgds oo dulxe (¥ dll) o (WHO-2004) Sl

(Algawati et al., 2017)

(Mohammed et al., 2023) WQI _asls sl olanissSs 5ud sl ol )b (W) (oo (359 -V Jgo
Table 1- Relative weight (W;) of physicochemical parameters for WQI index (Mohammed et al., 2023)

WQI
Physicochemical Parameters 4g—w'§; O(H(lz(/)l()) ) w; w,-l//;iwi
1 pH 6.5-8.5 4 0.108108
2 EC 500-1500 4 0.108108
3 TDS 500-1500 5 0.135135
4 TH 500 2 0.054054
5 K* <12 1 0.027027
6 Na* <200 2 0.054054
7 Mg** 50-150 2 0.054054
8 Ca* 70-200 2 0.054054
9 Cr <250 3 0.081081
10 SO4* <500 4 0.108108
11 NO5 <50 5 0.135135
12 HCOys <400 3 0.081081
. >W;=0.999
20737 =5 20,001

alal)) 5l a5(K: Proportioncoefficient ) cuuls o 1o
Jesurajaetal., 2021) 54 o ooliiwl ol so Cows 4 (£
e a5 (K) el g po s Sloslainl b (gom dl> 5o o
(V) daly 5l a5 Saelal O 6l (SD) yalyb o o laske
alme oy o (W) (o (35 e clgo s
o 559 S5 b ply gexe (Khalilietal., 2021) 04 o
o (Y J393) Sl Slewlne oo wuie b el )L (W)
bl 52 Q1) coiS 55 5 (W) (oo 39 5l oslital L

(DWQI: Drinking Water <& ol coasS asls
S50l gl el o auae oyleie 4 Quality Index)
5o oolaiwl (gl Q1) CoteS F 55 o dwlne lade 05 0

(Ci) rbans sl o sl )l e cdale Jlade 4 e ls oyl
sl o gamlal O sl S il e ot o

WHO-) gz coslogs olojlo o laibinl b illas _xbaus
alyl)) 5l aS(Alqarawy et al., 2022) s ls ey (2011
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5 bl o sl S1) Sl cadlag plojle slas lusten!
Eyome Gk 3l ol (a5 (aFLs anulne” g al> e 4o
b e all Q) coiS 5 9 (W) (oo (39 < pd

(Gad et al., 2022) 545 bl O oS somanl coly

K= zii ¢ bl ) W; = Sf (¥ alasl)
s; t
DWQI = XL, Wy X (X 100) (A ala)

(A b)) 51 oolitl b Soweld] o coisS asls olse
DWQI = XL, W; x (5 x 100)

&S ol 9 (Gad et al., 2022) 598 co dwlxe

Table 2- Relative weight (W;) of physicochemical parameters for DWQI index (Gad et al.,2022)

DWQI
Physicochemical Parameters W?-; (gnggi 0 1/Si unit(\z]vlgight
1 pH 8.5 0.117647 0.415
2 EC 1500 0.000667 0.002
3 TDS 500 0.002 0.007
4 TH 500 0.002 0.007
5 K* 12 0.083333 0.294
6 Na* 200 0.005 0.018
7 Mg 50 0.02 0.071
8 Ca? 75 0.013333 0.047
9 Cr 250 0.004 0.014
10 SO4* 250 0.004 0.014
11 NOs 50 0.02 0.071
12 HCOs 120 0.008333 0.029
13 COz* 350 0.002857 0.01
>(1/81)=0.283 > (Wi)=1
1/5(1/S1)= K=3.53 D=0

Olosle Jeallygiws 3.l oi>,a (Spandana et al., 2013)
FAO: Food and Agriculture) (g;,5las o lae
slcosgame hwslyl s, (Organization, 2018
Sl 3 1 8 e g 35 i ol s T 51 2
G g aiSolyl osill (g ydydei CMSie aily o L]
Canl ateie o] CuisS le 50 O o Gdx o
CoiS F 5 dewlre’ pgo dl>,e (Rasouli et al., 2012)
b)) (F Jgoz) 5 Joor 4 azgi L a5 el byl (Q1)
pgw d>,0 (Adimalla et al., 2020) & o Cows 4 V-
e 09 Sl g CuksS E5 e pd Egee Gyb I &5
ateia VY Al 5l o0lizl LTWQI asls olsee da el
ol &S ganaalb U (Batarseh et al., 2021) 54 o
alaly 5o (F Jgoz) 092 plol (a2l cnl (Sl 22 (55)5LeS
Ol pss anels a5 el (g0 a0 el b IWQIL (V) alaly)

g

(IWQIL: TIrrigation Lol lp ol cuas asls
= ool p & cwl caslaWater Quality Index)
i s 5 Sl S IS s (S gl el
b,las sl «(SAR: Sodium Adsorption Ratio) oo
o ol )b ol .(Meireles et al., 2010) sls 5 5,15 (55,9LaS
ol Bbls ,o a8 3 Oig0 e Oldlas ol 5
.(Mohammed Muthanna, 2011) wloas s o
Lgre (Wi) (s 039 5 Loaslin Jlade (a3l ool 5o
olerion olel ol (&5 Glayl )b 4 azgi b el )b o 0
UCCC: ) LS olSisls o) jglie &aS Lansgs ous a1,
University of California  Committee  of
Cowlodds asiin ¢ yure sl ,Laos g (Consultants, 1974

lasl jasls ol &cwl=e sl (Sheykhi et al., 2014)
M2+ Se sl conns loolainl b ) poos 0l coes
29 g0 dule (1) dlnl; g meq/l > , Nat+ Ca2+
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W i )5 (ol e I ikl

Na*

SAR = JT—M‘GH A akaly)
2
01 = Qimar — [xij—%Xinf]Xdiamp (Ve alal))

Xiam
Q1 cas p) 4ilb o )li"u Oy i 1qIMAx
Qi > ) wlib asls:qiamp
OryeS Xinf il o )0 s e yelyly asels :Xiamp
Ao y9e ey jlade iXij dil jo )0 Hlais g0yl e
IWQI = Xi_, Qi X W, QR

5 loxig 039 W epll yiol )y CarieS Qi 4 sl +=V v+
CodeS St ) ol Sl 5l gl plgie 4 pli el
s slp (Kumar and Dua, 2009) ail o ol
golie vgax l eolawl b olei oo e ld cpl Al o
(W) (o 039 5 Q) CodeS & 55 5l 0 (5 S0l
o clale Golul s qi polie o 4o aS o5 eolinul (clonss
(¥ Jg92) ceslons Lo (g lal of coaS' L il 5 5l )l
e Of Sasgazme Ol bl 3 65,050l 6 )8 5
Rowe and Abdel-Magid, ) s copascie oS 3 S

2020

(Rowe and Abdel-Magid, 2020) IWQIi ulxe ;o orhaw slel sl el (Wi) (cmnd 039 5 (Qi) CtS 839050 polie =Y Jgo

Table 3- Quality range values (Q;) and relative weight (W;) of surface waters parameters in the calculation of IWQI

(Rowe and Abdel-Magid, 2020).

| EC Na+ CI HCOy SAR
i us/cm mg/l mg/l mg/1 mg/l
85-100 200-750 <70 <140 <90 <3
60-85 750-1500  70-140 140-250 90-275 3-6
35-60 1500-3000 140-210 250-360 275-520 6-12
0-35 > 3000 >210 > 360 > 520 > 12
>(Wi) =1 0.211 0.204 0.194 0.202  0.189

ool slae p of (S (o 4ils =¥ Jgo
Table 4- Water quality classification based on indicators

TWQI
85-100

100-50 [NGOOANN 26-50 INGESANN 70-35 NEGWECSHCHONMERIN

WQI DWQI
<50 0-25
200-100 Poor 51-75 Poor
300-200  very Poor 76-100 very Poor
>300 > 100

Ol S S8 Jols b Vb 50 baaiged aziliz jloged
Kumar et ) cosloads Jostio ) wgSan Feo Jols dauy
CandS Pl wsl HCO3+8047<10 31 (al., 2006
10 31 4 (CaMg (CO3)27) cunglgs 5 (CaCO3)
5 (CaS04.2H20) ) Poul wislb HCO3+S04%>
Zhang et al.,) ol o e asls (CaSO4) ey,
adlaie S ol jo Sligus g iali8l SUles wg jul (2012
Conglgs (Sojlen g il g (Karimi et al., 2017) o151,
(Hounslow, 2018) s¢3 oo ol ;0 Mg™ ul53l el

sl o Mg? 5 Ca® lapyssls Glime (2ol Sl

55-70  Moderate restriction: MR
40-55 High restriction: HR
0-40

Sl g slido (i —Y-Y
e «(Anthropogenic Activities) Jlusl slacoles
So5lse 5 (Dissolution) Ml «(lon Exchange) o
ale> ;I (Evaporation) .55 (e (Weathering)
widliee ol CoiS  Fhe odes glaanld g Julse
sy» &lp & (Asghari Moghaddam et al., 2018)
3o 0o 53 slofoges auly (Julse cnl 5l oS il
(Arum et al., 2018) s5& ous, lrdiges 4

SISl sl Gl Gar s g5 el skl @
onl 0 i ca sslizl (Ca2™+Mg2" | HCO3+S042)
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O3y (Shmatry po b sy o ol @l g col Ll
sl axsls célle (Pearson Correlation Coefficient)

.(Mico et al., 2008)

o L-¥
Cile b Wt drsliee ME/ s 15 dUT iz ol 4o
o dilaie O gt - (S sl el 5 baoys (CD
ey azly Shlacwe 5 lalaged 5l (5 0 s 5 )3 gl
Clale St (5268 g i o o meq/] el
G7 5Pl glaolns] ST 4 gy jo i 5 4 lopysn 5 oyl
O Jguz) sl

ey 9 LAl Glime (wyn 5L S (Regh ool o
G503l jo llaz 5925 pac b o525 5l MMl (gl dla jloged
S Hjlse sy @ boos meq/l 4 me/l vy Jios b
S oslial b b o asslo,y of Lol glanss] 5 boyssls
s i (%D) GBS sy dmlzs o (V) aha,
S92y L oS agdasuin of Glein spSejlal o Jlo
sbaewl BB iagh cpl s £10 US| woye xSl
(O Jgaz) axily oo
S b as s dlos V- F
o bl gillas a5 WQI jaslis olol yy aslllas oyl ,o
yob a dihie Of CuaS wbaubre Sl culog lojle
OipweS 5 Cuwl (very Poor)cass Lo s o Sk
Jyd 0> 0 a8 (5555 4y Canl GT ol &y bogy o oS
@ by o CuisS oy o 9 Cwlodw ) (Unsuitable) yoelis]
@l boes a3l ool ¢ Jsaz ) sl P oSyl
55 eotlnlin 1955 o0 ooliil (e Sla] kS b))
0l ils o laoT cuilS Sbj,l 4 aS Gubss oy
losls Lt 1) (g8 CopteS asls opl 5 o> b
cladle Judo 4 o)) sloo! a5 el o ol ol o
5l gloo] 4 cod Glil 5 (ame Jslse ol 5
510,95 5 YL oS

\al

Sl Ko wiibe aily,8 slacSin JMoxil b Wl oo ooebans
ail L, (CaMg (CO3)) cusglss 5 (CaCO3)
i 55 0l Ol e 4o 51 .(Sajadi et al., 2023)
el 03,55 ogmsy T o S 4igSen 45 0 28 5 il
ol (CI/NAY) o 4 LIS cas SasSTy loges
a5 camslis Jloges g culi ol ke walss
b (Yo badigas azsliz ol Ol oS 5 5,25 5 e
sSne iy s samogltd WK 5 ) ks
sldls Sl s 6l (Kumar et al., 2009) aib .
(HCO3/T(Cation))  SosSly loges 5l o » Sl
ST lsses opl yo .(Barzegar et al., 2016) sois o oolazul
0oiiS J S sdes ol boly S 5 bolla Sl
loyesls JS 9 HCO3 o V) cos il o cons
V) s ooy a5 slbdiges g oy aalys (T.Cation)
S e aibie of o b ls Pl 5t Sils i
gl sloanld ol b (nl nj g 90 &5 pladige &

WS oo b 1y gladl slacdled wile

o prsodir (5 kol gl fudxs —F-Y
Sl San a5 lalge lg8 oo ASCISS () 51 ool L
Wang ) 5,5 slales wans 13 56 cov 1) o lapsu
5o oslsgilw o 4 lawl ;o L (@and Zhang., 2010
oo Lly, s e W elos ol b aisazsls SPSS 58l 5
Sgesasuien |y Sogll sl g 0,580 1) calises (sl puita
2 1y oaldl Slsis 5 el slacadlad Somach Sl
CopdS Sgug 5 Bai> 4 90,5 Cope 5 Siihe o b
Sholadlse o da Ldos ol 51 (SO oty o] o sl
ol ,8 a5 el (Principal Component Analysis:PCA)
5 955 0n (5 eSe3lal il slo e (o (Sieren 2,
obly b (SasSTn Jlade (ppiivn glls &S olbadlie ol
Sgdseaid S Sl yo 5Ll o lion walive ST Guillg )
slasss = ¢ 4325 (Tijani and Onodera., 2009)
gz by, o Sete I o (CA: Cluster Analysis)
pac Al oo Cuwd 4 Stconcg yo 5l a5 ol ganaid
6l Ly slite 5503 sazpoylid asls e LUl 352
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Table 5- Concentration (Ci) of the parameters studied (mg/l) and calculating the percentage difference of ions (meq/1)

>Ani Y Catio

St pH EC TDS TH K* Nat+ Mg* Ca* Cl SO/ NO; HCOy CO* %D
on n

n

- umhos/cm mg/l  mg/l mg/l mg/l mgl mgl mgl mgl mgl mg/l mg/l meq/l meq/l  (£10)

Gl 79 350 240 2023 054 076 114 62.23 4 90 1.8 0.011 77.19 4.56 4.04 -5.97
G2 78 340 235 2126 049 083 9091 68.79 4 54 2.6 0.01 73 3.68 4.24 6.97
G3 78 350 245 2112 048 0.87 1017 67.81 4 80 22 0.01 73 4.22 4.22 -0.01
G4 79 375 260 2293 05 0.8 9.41 76.3 4 85 2.4 0.01 73 432 4.57 2.71
G5 79 392 275 2368 051 075 8.54 80.76 8 86 24 0.011 75.99 4.56 4.72 1.71
G6 7.7 421 290 2879 158 486 11.19 96.88 12 18 11 0.02 135.91 5.37 5.93 4.9

G7 7.6 530 267 4058 739 9.89 13.66 140 10 30 0.3 0.029  198.78 7.47 8.63 7.19
G8 7.7 386 265 2437 15 783  6.54 86.79 16 18 6.2 0.016 107.77 448 5.18 7.22
Pl 78 280 194 196 03 0.64 394 72.01 4 6 5.5 0.014 95.8 3.48 3.9 5.58
P2 78 325 228 2305 055 1.07 288 87.57 4 10 6.1 0.016 107.77  3.97 4.60 7.28
P3 79 310 218 193.6 029 0.67 226 82.48 6 6 4.8 0.016  109.57  3.98 4.25 3.18
P4 79 305 215 2223 032 073 207 85.77 4 6 39 0.016  108.37  3.87 4.43 6.65
P5s 79 360 258 2764 035 0.89 225 95.25 6 18 43 0.016 107.77  4.16 4.98 8.91
P6 79 328 236 2104 065 1.63 258 100.12 4 14 6.9 0.017 189.98  6.45 5.29 -9.87
P7 78 358 256 2438 056 146 273  113.14 8 18 10 0.017  189.98 7.03 5.94 -8.34

Table 6- The results of the calculation of water quality indicators

. uali WQI DWQI TWQI
Bedrocks Formation It%icattgrs Qi * Wi) Qi * Wi) - :
Sargelu G, 257.5 52.23
Sargelu G 246.5 51.38
Gutnia Gs 256.7 51.29
Garau Gy 270.5 52.39
Garau Gs 277.8 5 53.1
Bakhtiari & Quaternary.A G, e 57.17 s
Bakhtiari & Quaternary.A = T @000 | g 72.81 z
9] =] Ll ) ~
Quaternary Alluvium b5 Gs 272.9 & 54.86 g 2
Sargelu 2 P, 219 Z 50.66 - &
Gutnia P, 2433 g 52.32 g'
Garau Ps 226.7 =a 51.6
Garau P4 231.1 51.73
Bakhtiari Ps 260.1 52.65
Bakhtiari Ps 251.6 54.2
Quaternary Alluvium P; 275.6 54.82
Ave: 265.1 vei Poor Ave:54.21 Poor Ave:82.92
ailaie o (low Restriction) oScusgome 5l Sl>TWQI 5l eoliiwl L el DWQI asls dulxe o
Sl ol 5Tl o (8 Jgaz ) el (65,9laS 5o solaiw! cup IRERV XV E9N S B PR PN KV U PR PR Cow)
ol ol Silipas 58 Ozt (g9 4y ol LS a5 A 50 ol CehS BaS e a3l ol ) ol mls
Loy gy b b oS o eolanwl ool wilie s s (F Jaoz ) aib oo w b Bilas gl cams

fF
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Ol (S Sl )0 i a5 wbasin Na/Cl | loges
Lt s3gu0m0 50 ladiges 5| am g Cal 0390 3l o dilaie
G3 G2 G ¢35 @) ladigad 251,80 535, 41,8 (Vi) el
Gob (Y US8) cwlosls F) weSas g ol (GS G4
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ol 50 O send 808 S boee slaanT 5l ol S
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Fig 2. (a) Scatter diagrams for detecting the origin of water ions Ion Exchange: Gi, G3, G4, Gs, (b) Dissolution: Gs, G7,

Gs, and (c) Anthropogenic Activities: Ps, Pg, P7.
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Table 7- Correlation coefficient (Pearson) of qualitative parameters of water samples
NOy  HCOs COs* Cl SO4> K* Na* Mg>  Ca™ TDS TH pH EC
NO5 1
HCOs  0.509 1
COs>  -0.111 -0.065 1
Crr 0.347 -0.034 0.513 1
SO -590*  -.658%* -0.121 -0.213 1
K* -0.281 -0.086 .904** 0.435 -0.075 1
Na* 0.015 -0.015 792%* 197** -0.209 .849%* 1
Mg?  -0.428  -.734%* 0.441 0.245 .662%* .532% 0.449 1
Ca?* 0.03 0.19 931** 0.48 -0.403 .806** 706%* 0.1 1
TDS 0.129 -0.263 .584* .652%* 0.335 0.367 0.504 .538* 0.424 1
TH -0.111 -0.065 1.000%** 0.513 -0.121 .904%** 792%* 0.441 931%* .584* 1
pH -0.135 0.06 -.703%%* -.655%* 0.233 - 758%* -.860**  -0.485 -.584* -0.368 -.703%* 1
EC -0.196 -0.272 910** .596* 0.204 .864** .805%* .002%*  J40x*k 7T 5k* 910** -.676%* 1
(a) (b)
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Fig 3. 3D plot of Principal Component Analysis (a) and plot of Cluster Analysis (b) of water parameters
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Table 8- The results of principal components analysis
Rotated Component Matrix®

Component
1 2 3
K* 0.941 0.271 0.131

TV



A O)Lo.»i) N0 o)gd AF-¥ ).».!Li

a

“n - R . . “.
A8 e Lgdﬁ)ls stl-w O+ ],‘;"'Iorf/:“-:a¢b

Rotated Component Matrix®

pH
SO42'
M g2+
NO}'
TDS
CI
% of Variance

0.94
0.926
0.917
0.793
0.735
-0.705
-0.362
0.251
-0.153
0.227

0.4
56

-0.247 0.115
0.132 0.249
-0.128 0.142
0.039 0.498
0.428 0.498
0.004 -0.463

0.91 0.128
0.806 0.393
-0.796 0.476
0.311 0.828
-0.171 0.816

21 11

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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