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Abstract

Groundwater is one of the important sources for human use and for irrigation,
industry, and contamination by human and industrial activities requires
serious attention, especially in areas where water is a major source of
groundwater where. Hence this study was to estimate the groundwater
characteristics, and determined the study area between latitudes (31 17 18)
and (32 24 24) to the north, and longitudes (44 24 24) and (45 49 6) to the
east, and is characterized by the study area there is a fluctuation in the
groundwater levels, especially in the dry season (summer), and the dryness of
many groundwater wells. , And water samples were collected during the first
two seasons was in the month of April and the second in the month of
September, to determine the amount of change and trends in groundwater
characteristics and causes during the two seasons. Laboratory analyzes
included all of the physical and chemical characteristics of the groundwater.
To determine the characteristics of the water used forms and charts using
specialized programs, such as statistical analysis was performed using the
program Statistica V.10)) for factor analysis (Factor analysis) and to the
reduction of the data and determine the concentration areas. The spatial
analysis of the characteristics of the water, it was conducted using a spatial
analysis of GIS program using information technology (ArcGIS v.10.2). The
study used both CBS scheme (Gibbs, 1970) was used to classify the water
and understand the phenomena hydrogeochemical groundwater and the
mechanism that controls the chemical composition of the groundwater, and
the results show that most of the properties of water samples in both months,
with continued evaporative. Most Aniat showed Ancodea distribution in both
months, and this shows the convergence of Sahnadtha mineral properties.
The results of the factor analysis Factor analysis)) of water samples in the
month of April, it has shown a link to the properties of water in seven factors,
as distributed in the month of September on five factors. Spatially presence in
a number of sites has been focused in both months came concentration in
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tune with the characteristics of the rocks and soils and mineral composition,
as well as the presence of agricultural activities in the study area
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Na+ Ca+2 Mg+2 K+ S04-2 CL- NO3- HCO3- C03-2 PO4-3
S1 4.22 25.95 43.60 1.30 33.183 24.836 0.090 3.239 0.333 0.474 9.41
S2 3.48 19.96 63.75 1.28 32.013 35.150 0.173 4.959 0.200 0.284 9.73
S3 4.13 24.95 59.23 1.64 48.669 20.430 0.060 4.679 0.117 0.379 9.50
S4 14.79 44.66 166.99 1.64 58.371 119.774 0.177 5.879 0.333 0.862 10.32
S5 4.26 27.94 78.15 1.38 66.509 21.163 0.105 4.039 0.217 0.385 9.46
S6 4.09 8.98 26.32 1.30 15.413 12.051 0.052 5.758 0.103 0.227 9.55
s7 7.22 4.99 25.50 1.66 12.440 16.486 0.078 3.399 0.213 0.172 9.12
S8 5.18 5.49 13.16 1.13 8.124 6.627 0.036 5.078 0.137 0.517 9.75
S9 4.79 8.98 33.73 1.53 20.539 13.391 0.089 6.318 0.170 0.231 9.24
S10 57.42 17.96 155.88 0.80 163.179 35.452 0.038 5.748 0.107 1.782 5.88
S11 4.35 28.44 28.79 0.54 26.129 19.270 0.064 5.646 0.240 0.234 9.27
S12 6.53 27.94 53.47 0.67 48.440 14.669 0.130 4.959 0.180 1.725 11.66
S13 17.66 20.46 93.78 0.64 91.102 10.649 0.077 6.159 0.207 0.152 10.04
S14 10.22 6.49 18.10 0.87 10.841 10.649 0.078 5.039 0.273 2.818 9.15
S15 4.79 16.97 32.90 0.31 20.726 18.427 0.085 5.239 0.177 0.332 9.98
S16 6.18 10.48 31.26 0.27 14.543 19.462 0.104 5.398 0.183 0.080 9.56
S17 4.00 10.98 44.42 0.10 25.155 18.116 0.118 5.730 0.170 0.123 9.27
S18 4.13 15.97 46.07 0.08 26.912 22.500 0.310 4.695 0.240 0.287 9.33
S19 9.57 6.49 51.00 0.50 23.456 27.347 0.134 5.239 0.143 0.272 8.84
S20 5.13 23.95 32.90 0.16 28.802 16.712 0.119 5.451 0.177 0.265 9.35
821 5.22 9.98 28.79 0.24 19.433 12.869 0.090 4.279 0.000 0.172 9.11
822 12.18 51.90 64.16 0.43 37.742 63.893 0.078 3.599 0.503 0.287 9.61
S23 3.92 16.97 41.13 0.64 29.650 15.583 0.259 5.451 0.193 0.275 9.86
S24 3.92 9.98 46.07 0.31 22.771 20.325 0.200 5.998 0.260 0.080 9.67
825 8.53 19.46 59.23 0.46 31.803 28.876 0.154 6.119 0.000 4.888 9.93
826 8.22 37.67 34.55 0.07 36.470 25.372 0.112 4.843 0.273 0.430 8.79
827 5.66 4.99 35.37 0.86 12.990 19.095 0.052 6.319 0.000 0.402 9.35
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S28 11.75 5.49 25.50 0.61 10.393 8.192 0.121 6.402 0.377 10.293 9.56
829 4.79 7.49 42.78 0.59 21.501 17.659 0.030 5.599 0.150 0.727 9.84
830 3.92 4.74 21.80 1.64 10.227 8.407 0.028 4.959 0.000 2.932 9.44
S31 4.79 17.96 55.11 2.05 25.952 34.301 0.160 5.958 0.000 0.231 9.08
8§32 19.66 55.89 176.86 2.56 20.639 181.464 1.308 5.199 0.000 0.651 9.85
833 7.61 32.44 41.95 1.79 37.799 25.223 0.305 5.439 0.190 0.136 9.62
S34 4.65 45.41 36.19 2.30 40.418 29.460 0.609 4.370 0.123 0.297 8.11
835 5.31 43.41 75.68 2.05 60.018 37.889 1.428 4.855 0.213 0.117 9.49
S36 27.06 83.33 92.13 2.56 | 119.607 | 31.846 10.710 5.439 0.213 1.667 9.50
S37 4.87 41.92 41.95 1.61 37.060 33.635 1.220 2.800 0.283 0.747 8.79
S38 6.09 49.40 80.61 2.07 57.147 50.073 1.203 5.319 0.217 1.207 9.08
839 4.26 37.43 39.48 1.61 33.597 28.075 1.418 4.879 0.107 0.205 9.60
S40 14.40 7.24 57.58 2.05 | 28.070 30.645 1.630 6.119 0.207 1.150 9.02
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Na+ Ca+2 Mg+2 K+ 504-2 cL- NO3- HCO3- co3-2 PO4-3 (%) 38
39.6493 | 0.10995 241477 | 0.08548 0.0665
s1 10.875 | 18.463 2 1 | 285234 6 9 | 3.98277 0 9 9.762463694
12,5857 | 0.08949 155719 | 0.05645 0.06999
s2 23.403 | 18463 8 5 | 305013 2 5 | 7.85081 3 0.019 0.434392532
37.9218 | 0.08182 223705 | 0.14355 0.10665 | 0.1307
s3 13.485 | 20.459 6 4 | 303972 3 7 | 5.78567 6 7 9.942768554
s4
25.698 | 55.3609 0.12420 0.1127
s5 22.62 5 8 | 010228 | 47.7819 | 33.2878 1| 4.06472 0 7 9.733049068
0.01774
6 6.9165 | 6.8363 | 7.15662 | 0.07671 | 9.80622 7.6167 3 | 3.01576 0 0.032 1.200029811
s7
25.621 55.1964 | 0.09972 39.2401 | 0.15807 0.06999 | 0.2601
s8 5 | 33932 6 3 | 50.4885 1 4 | 337634 3 8 10.19775106
0.02045 0.01935
s9 6.4815 | 6.0878 | 6.25176 6 | 607944 | 7.24997 6 | 293381 0 0.011 7.251838134
88.7204 | 0.21775 0.1763
510 66.12 | 60.379 94.599 | 0.48583 | 72.0372 5 5 | 6.32654 0 6 13.90665401
25598 | 62.3530 | 0.09716 | 47.9068 | 36.6447 | 0.11774
s11 22.185 7 8 6 2 9 9 3.9336 0 0.016 10.86983718
512
38.472 55.9641 0.24356 0.10665 | 0.3614
513 37.236 9 | 66.2193 | 0.17899 6 | 46.5465 3 | 5.42509 6 9 13.34361342
16.747 | 22.205 0.15853 | 18.6963 | 25.3043 | 0.23388 0.07665 | 0.1683
514 5 5 | 25.0893 4 6 7 5 | 817861 9 6 9.877358437
s15
25498 | 380041 | 0.21734 30.5232 | 0.24678
516 20.532 9 2 5 | 32.1669 2 9 | 5.98235 0 0.026 9.991738514
0.03324 0.01935
s17 4872 | 54391 | 6.82758 1 55173 | 6.91145 6 | 2.06514 0 0.051 8.216729512
0.02812 0.03871
518 4.785 | 5.6886 8.226 7 | 620436 | 7.53207 2 | 149149 0 0.119 9.797027024
519 15225 | 11.976 37.017 | 0.09205 | 21.1323 | 27.4201 | 0.15162 | 3.68775 | 0.14331 | 0.2065 9.883154797
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0.03068 0.11936
S20 4.698 4.99 8.55504 4 6.0378 7.02429 2 1.78651 0 0.12 9.549163672
S21
43.712 0.22501 54.6145 0.13710 0.43662 0.2867
S22 35.67 4 63.7515 6 48.927 6 5 9.55537 3 7 11.42620307
S23
17.1923 0.13807 11.5342 13.7664 0.08871 0.1167
S24 11.31 8.2335 4 8 8 8 5 4.83505 0 7 9.718964961
0.11506 12.0964 0.13871
S25 7.83 10.978 18.0972 5 2 13.5408 8 4.19584 0 0.517 9.674980876
37.801 40.369 68.9338 0.22245 49.4239 0.11613 0.10665 0.1423
S26 5 1 8 9 53.9238 2 6 4.47447 6 6 15.31796847
S27
11.177 0.09716 20.3619 26.4327 0.20162
S28 13.485 6 38.6622 6 6 7 5 4.4253 0.29997 0.2 9.970507161
15.069 18.5907 16.8695 0.13387 0.04666
S29 8.7435 8 6 0.15342 14.0535 8 9 4.11389 2 0.039 9.382591622
S30
S31
70.2500 0.07159 60.2114 56.0250 0.07581 0.10665
S32 53.157 48.403 4 6 4 6 1 9.40786 6 0.474 15.28621386
15.069 19.0843 0.20200 13.9910 13.9357 0.08548 0.1117
S33 9.3525 8 2 3 4 4 9 7.89998 0 7 9.637964838
14.224 22.355 22.5392 0.16109 18.4673 22.1448 0.11936 0.1673
S34 5 2 4 1 4 5 2 8.16222 0 6 9.432148149
21.9634 0.09205 18.5714 22.3705 0.10161 0.08332 0.1453
S35 15.312 21.956 2 2 4 3 9 7.81803 5 6 9.438992329
22.355 28.8732 0.10483 10.4568 0.1699
S36 20.445 2 6 7 20.7159 27.6458 0.09678 2 0 5 9.699452056
22.0456 0.13296 21.9442 22.5115 0.09194 0.10332 0.0771
S37 22.185 19.96 8 4 8 8 1 8.14583 3 8 9.769391703
40.019 19.2488 0.06903 32.0211 27.8996 0.11129 0.10665 0.0891
S38 27.405 8 4 9 6 9 7 10.6535 6 8 10.06266793
34.3024 0.09972 28.0689 0.15646 0.0901
S39 23.925 14.97 2 3 22.6938 5 1 9.65371 0 8 9.431187659
53.548 70.608 89.9924 0.14063 59.7742 70.1018 0.15000 15.8655 0.06999 0.1853
S40 5 5 4 5 2 5 9 2 3 6 18.90569445
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4dgall slall Lailadl (Factor analysis) Lalal) Julat) .

Oe ByeS lily degense Caiialy il Cfpaiall saaie Aflas) callul dlasnul G

I els e dabse IS8 Glagleall zhatuly Ul slal e sl o ) aeajll el

S @il yasal Jaly pads Gl o p335d Led) 3 clelaly olaall Tue g sl B (55
-(Tanriverdi et al., 2010) ilyi5a5 sliall Ao g Cun o Al SVl & 4Ll

IS Ay lalall Jalaall eha) i Legdy ladie Cagill Caaghy cchulinall (ja dae clliag
40l Aadlly (Factor loading Juwaill Jales « Varimax rotation (Sl ()i a5 (1

. Factor Score Julall aua)y ¢ Eigenvalue

aay (V< A8 degl) sasll) sasgl e T Eigenvalue 461 dad oo dale f G

DS Ualgy) cbparial) el ) Jalgall axiy o(VATY) el IS pulaad Tang (ol Logae

Jabse Agen (0.50 — 0.75) o ol Wl Lelsn Jlly cdysd Jalse Agen (0.75)

«Juahir et al., 2011) dma Jalse Agen (0.30 = 0.50) o bliy) L Al cAlsing
.(Liu et al., 2003

3 Al dhrall dsall & e Jale duaa( Factor Score )dalall aua ) dad Jiaiy

Laiy cbadae Allaie & Aleall (e 3005 Agan) ) 50" ) e ST dale aua) dad US )
Aile Apaal d il Jaladl 138 gy o ) Al ey (V=" )0 J8 AdL) dedl
alal) @Iy ALB dasy 50 Akl G ) ey ¢ dpiall Aadll e i@ & s e
plaaiuly baduy Jaladl aua)s . (Tripathi, 1979; Lawrence and Upchurch, 1982)
Sl S asl (i BibA Y Adhaal Cilegled) ok 8 dexdiudl il 39k
Dle g il cdahl) dikie e 520 (3halie 8 dug sl Llesl) jaliall 4 lxid)
dshia (8 gAY Ay eyl cllaladlly jsaally Gyl ddsadl sbiall (Shesll Sl
ol gl Ayl dalpall a3 Jolaa oa Jelsall Jilas claia sal oo e Al
(ArcGIS spatial analyst) Jaas aladiuly Aaslill Jalgall e ddbids 2ileS s palial
Cian Sl Cilial) S (i50-SCOTE) apa )l (g5l aiha (e LilSa deypall Jalgall dlael
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olaall aanaiy Caghilly 48 ad) olall (3833 Hluse oladly ¢Aaail) a8 e A8 pmal Johls Gl (e B
-(Faris,2009) 4skiall 4 4.4l

YoOr olesi sed A slall cliad (Factor analysis) Jdaladl Julast) .

sy J5GE Ciaen i LYY olsa cilisad Joalgall dlgan iy clyiiall Lbsy)
and) Jalgal) (3 100 ELasSl) ) g gana (n (%86.6) clis Lo yuaki <y 5l Jalse
(4) dsa casly e S) o&8 Al (Eignvalue) s IS

YOOr ol el lual sadiaall Jalsall 22e Gluad (Eigenvalues) 4sldl) dadll :4Jsaa

Eigenvalues (final-chemical analysis)

Factor Extraction: Principal components

Jalal o8, | Eigenvalue | % Total | Cumulative | Cumulative

4ol 4adll | Variance | Eigenvalue %
6.645442 | 27.68934 | 6.64544 | 27.68934
5.122132 | 21.34222 | 11.76757 | 49.03156
2.474663 | 10.3111 | 14.24224 | 59.34265
2.241141 | 9.33809 | 16.48338 | 68.68074
1.683382 | 7.01409 | 18.16676 | 75.69484
1.349588 | 5.62328 | 19.51635 | 81.31812
1.054204 | 4.39252 | 20.57055 | 85.71064

N | AN N | B WIN =

(Statistica v. 10) gl aladinly alall Jdail) #5051 jradll
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Sl sl G5 +(0-61)iasias Unmssia Aple Ll ile (PH) puainll jelil Siiccnsal
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Zakidl) 038 saay oot G in 1aay (S5 — Sip — S3 — Syp) il wilpe e il
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: Fy Jalal)
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) iso—score ihya sl LlSe leoe &5 lls (Fy) Jelall dsadl ol cilaedl 314

Sligall wlse e il (Fy) Jalall Conpall il 03 anal o8l lyiia el iy (3 d
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e Loy

: Fs Jalal)

eaindl el faa canpal) il el Adiad) aill Gl g sane (e (%7) i

Jualall Jarall apdll laes) LAl ayysill Gl ¢ (0.79) dasias dmge L A8 (CO3)

Sy — ) e adlse e ol Lilfe 55 ualal) Jalall & 385 53 yeaial) 138 (Fs)

Akl yally saall danh A asay Glin S <5 6 (3 ) iso—score ddaya ¢ (S3y
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2 F7 Jalad)

ealiall el a8 Cnpall adill il Aaaal) ail) LS ggana (e (%4.3) ks

sl e (0.75 = 0.74 = 0.92- 0.54) asiss i se b)) 2l (TH-Mg—Cl-Ca)
is—score dk)la i e aym iy (F7) Jalall Aandl adll el SIS sl s «
Sl adlse (e cilly (F7) dalall compall aondill @l Al mdll cysia 52l (Y g )
sally A Ashaidll oda Hshay 8 05S (A sualiall 028 385 252y ((Sy — Sy — S3n)
s 58 LS olaall spuse 33l I (5355 A ay caspmiially pspadll lipy S Jia sl

caligall 038 & Bpueal) B S e

(Varimax rotation ) s 2y (Factor loading)Jalall &l ses clus #8038 15 Jgaan
YIYolas el il

a—.."‘.)ma—..‘lsa—x%‘

‘ Factor Loadings (Varimax raw) (final-chemical analysis)
Variable Extraction: Principal components
(Marked loadings are >.700000)

uiall | Factor Factor Factor Factor Factor Factor
1 2 3 4 5 6

Factor
7

NTU | -0.10185 | -0.02438 | 0.042919 | 0.868098 | 0.110455 | —0.2027 | 0.003845

Ph [ —0.14887 | 0.617454 | 0.099075 | 0.244845 | -0.41609 | 0.309403 | -0.1751

Tss [ 0.83696 | 0.005633 | 0.043322 | 0.097629 | 0.021411 | 0.275621 | 0.34041

TDS | 0.881542 | 0.024186 | -0.11508 | -0.07807 | 0.104917 | 0.158808 | 0.137626

Ec | 0.881542 | 0.024186 | -0.11508 | -0.07807 | 0.104917 | 0.158808 | 0.137626

TH | 0.54381 | -0.03613 | 0.081192 | -0.07748 | 0.268036 | 0.100392 | 0.751372

Na | 0.729102 | 0.020844 | 0.475413 | 0.175895 | -0.26052 | -0.20964 | 0.124327

Ca | 0.498969 | 0.031471 | —0.08033 [ -0.10582 | 0.376301 | 0.420609 | 0.540447

Mg | 0.518164 | -0.00699 | 0.256463 | 0.005549 | -0.19335 | -0.05231 | 0.749251

K1 0.189096 | -0.09862 | 0.204884 | -0.22285 | -0.12481 | 0.767299 | 0.293365

S04 | 0.925209 | -0.03858 | 0.130218 [ -0.05051 | -0.04354 | -0.08213 | 0.082943

C

0.063125 | 0.031149 | 0.251328 | —0.03032 | -0.04275 [ 0.111906 | 0.92705

NO3 [ 0.608135 | 0.048231 [ -0.0553 | 0.062279 | 0.053378 | 0.66408 | -0.01029




s ) 2o 2l

a—.."‘.)ma—..‘lsa—x%‘

HCO3 | 0.020704 | 0.273089 | -0.04174 | 0.388029 | -0.70737 | 0.000154 | 0.034591
CO3 | 0.074554 | —-0.15388 | 0.034265 | 0.314634 [ 0.79132 [ —0.06082 | 0.024063
PO4 | 0.052806 | 0.037881 | 0.032763 | 0.932175 | -0.07385 | 0.045761 | -0.07709

Fe | 0.072588 | 0.133541 | 0.80318 | 0.159194 | 0.084743 | —0.23108 | 0.350732

B | 0.047683 | -0.05825 | 0.699451 | -0.14707 | -0.04343 | 0.392321 | 0.038779
Mn | -0.04033 | 0.149186 | 0.773509 | 0.016837 | 0.027181 | 0.257335 | 0.263631
Zn [ 0.166287 [ —0.89888 | 0.011565 | -0.02063 | -0.16555 | -0.07495 | -0.09823
Cu | -0.04383 | -0.93979 | -0.09051 | 0.006111 | 0.031324 | 0.182225 | -0.0978
Cr | -0.05794 | -0.96043 [ -0.00418 | 0.018257 | 0.123238 | -0.01246 | 0.069859
Pb [ -0.07609 [ -0.93506 | —0.08066 | 0.026568 | 0.09568 | -0.00665 | 0.077203
Cd | -0.02927 | -0.90569 0.0031 | -0.04462 | 0.144847 | -0.00129 | -0.04244

(Statistica v. 10) galin aladinly aladl Jidail) 2505 1 jradll

sLaall lanal (Varimax) jisas 2ay (Factor  Score)Jdulall sma) Glua #5l50:6 Jsaa

Factor Scores (final-chemical analysis)
Well Rotation: Varimax raw
no.
Extraction: Principal components
Factor Factor Factor Factor Factor Factor Factor
1 2 3 4 5 6 7
S1 | -0.2327 -1 0.02466 -1 0.73885 | 0.01803 -
5.01503 0.36383 0.24864
S2 | -0.37072 - - 0.6989 - -1 0.84541
2.15897 | 0.80132 0.02173 | 0.14109
S3 | 1.342112 0.0828 - -1 0.20572 | 0.00664 -
0.73236 | 1.02859 0.50701
S410.595152 | 0.41323 -1 0.29807 - -1 2.72199
1.29677 0.26557 | 0.27227
S5 | 0.242753 - 0.4298 -1 0.90398 - 0.0242
0.03182 0.68297 0.47415




s Al aa ) PRy [ S L S PN

S6 -0.692 | 0.21278 - - - - -
0.99876 | 0.37955 | 0.95323 | 0.07971 | 0.37379

871 -0.62986 | 0.08006 | 0.75219 - | 0.68137 | 0.65391 -

0.40483 1.36177

S8 -0.8994 [ 0.28702 ( 1.08017 - -1 0.1172 -

0.42332 | 0.25616 1.13794

89 [ -0.54396 | 0.04002 - - - | 0.46404 -

0.28989 | 0.21409 | 1.05214 0.59452

S10 | 3.254249 - | 2.24427 | 0.09724 - - -

0.27006 1.73128 | 2.86362 | 0.38411

S11 | -0.39382 | 0.39265 | 0.12477 -1 0.65234 - -

0.01175 0.47982 | 0.24248

S12 1 0.926122 | 0.34316 - | 0.48973 [ 0.87363 -1 0.0014
0.61419 0.53938

S15 | -0.27648 | 0.3017 | —0.4485 -1 0.1637 | -0.6315 -

0.31596 0.35027

S16 | -0.65814 | 0.45574  0.18101 | 0.05976 | 0.18936 - -
0.71941 | 0.37795

S17 | -0.25381 | 0.28903 - - - - -
0.83363 | 0.20345 | 0.13447 | 1.04711 | 0.14686

S18 | -0.26615 | 0.36355 | —0.5672 | 0.21891 [ 0.73535 - -
0.98322 [ 0.19663

S19 | -0.21638 | 0.37616 | 0.92926 - - - -
0.11906 | 0.15905 | 0.13319 | 0.82599

S21 | -0.4671 | 0.40736 -| -0.817 - - -

0.62114 0.45783 | 0.74476 | 0.55983

S22 1 0.277206 | 0.6496 | 0.39042 | 0.08695 | 3.20311 -1 1.20976
1.45769

S25 1 -0.08683 | 0.11699 - | 1.34787 - -1 0.29432
1.29434 1.44241 | 0.35887

S26 | -0.10314 - | -0.2316 -1 0.68558 | -0.8478 | —0.046

0.02124 0.07683

Yéo
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8271 -0.71955 | 0.1231 - - - - -
0.63696 | 0.25232 | 1.76176 | 0.18328 | 0.25335
S28 | -0.74596 | 0.14976 | 0.40143 | 4.99665 | 0.29407 | 0.2853 -
0.74826
829 | -0.4137 | 0.45548 - - - -1 —0.4323
0.53367 | 0.07068 | 0.78458 | 0.31061
831 | -0.37513 - - - - 0.5123 ] 0.28346
0.08669 | 0.90345 | 0.52031 | 1.69064
8321 -0.65872 | 0.00962 | 2.27362 | -0.0542 - | 0.84164 | 3.84412
1.00201
S33 [ -0.26136 - | 0.12453 - -1 0.45554 -
0.19678 0.45316 | 0.31185 0.22392
S34 1 -0.24406 | 0.18837 | 0.21874 -1 0.28103 | 0.96702 -
0.78444 0.10864
8351 0.108941 | 0.31161 - -1 0.37276 | 0.68364 | 0.54253
0.30019 | 0.55075
836 | 3.696652 | 0.04661 - | 0.57066 | 0.16001 | 3.05701 -
0.92518 0.55384
837 1 -0.25005 | 0.54813 - - | 1.68536 | 0.8802 | —0.2433
0.14608 | 0.55469
838 1 0.100702 | 0.54103 - | -0.1115] 0.4186 | 1.00631 0.8893
0.00111
S39 [ -0.40144 0.491 - -1 0.08532 | 0.87764 | 0.0659
0.07364 | 0.44675
S40 | -0.38344 | 0.10401 3.0751 - - | 1.44109 -
0.02472 | 0.30543 0.80501

(Statistica v. 10) zaliy aladinly aladl Jdaill #5051 jaadll
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el Gliad 3adinall Gl LSl 22 Gl (Eigenvalues) as @ 7Js0s
(Y ¥)dsh

Factor Eigenvalues (final-chemical analysis)

Extraction: Principal components

Jalell o3, | Eigenvalue | % Total Cumulative | Cumulative

4gldll 46l | Variance | Eigenvalue %

1 13.39975 | 55.83228 | 13.39975 55.83228

2 2.46803 10.28346 | 15.86778 66.11574

3 1.95639 8.15162 | 17.82417 74.26736

4 1.49725 6.23855 | 19.32142 80.5059

5 1.07122 4.46343 | 20.39264 84.96933

Statistica v. 10) zlip aladiul  Laled) Julaill =500 0 jaadll
FToe : T
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praliall paatg caaly e S Jalall day Aad ha iy A (9 ) Jalall da) Aadiy
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Factor Loadings (Varimax raw) (final-chemical analysis)

Variable Extraction: Principal components
il (Marked loadings are >.700000)
Factor Factor Factor Factor Factor

1 2 3 4 5

NTU | 0.272482 | -0.16773 | -0.26348 | 0.802086 | -0.0755
Ph| -0.11844 | 0.192269 | 0.848613 | —0.07499 | -0.26242
Tss | 0.86921 | 0.196426 | 0.185691 | 0.204119 | 0.055598
TDS | 0.181148 | 0.932494 | 0.085936 | —0.04915 | 0.078931
Ec | 0.181148 | 0.932494 | 0.085936 | —0.04915 | 0.078931

TH | 0.335609 | 0.780621 | -0.06736 | 0.141714 | 0.287885
Na | 0.872983 | 0.253327 | 0.11115] 0.050862 | 0.292706
Ca | 0.875678 | 0.201798 | -0.0212 | 0.065487 | 0.351253
Mg | 0.937584 | 0.087473 | 0.110165 | 0.144993 | 0.099381

K| 0.60271 | 0.090224 | 0.539748 | -0.13374 | 0.181445
S04 | 0.941777 | 0.149899 | 0.05382 | 0.105954 | 0.069392
Cl10.917854 | 0.174113 | 0.150756 | 0.115927 | 0.26574
NO3 | 0.422975 | -0.16953 | 0.644604 | 0.142521 | 0.219717
HCO3 | 0.262444 | 0.356476 | -0.05221 | -0.12772 | 0.741387
CO3 | 0.09014 | 0.010449 | 0.078898 | 0.754248 | 0.382971
PO4 | 0.259991 | 0.236299 | 0.293055 | 0.634236 | 0.043681
Fe | 0.733176 | 0.083503 | —-0.0072 | 0.239937 | 0.566208
B|0.891156 | 0.135653 | -0.14616 | 0.053296 | 0.32213

Mn | 0.688008 | 0.065006 | -0.03675 | 0.038924 | 0.648008
Zn | 0.820315 | 0.168109 | —0.04238 | 0.112382 | 0.419847
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Cu| 0.58521]0.163131 | -0.0861 | 0.175027 | 0.728636
Cr | 0.520249 | 0.097537 | 0.046048 | 0.183369 | 0.720702
Pb | 0.74802 | 0.036934 | -0.1207 | 0.076765 | 0.450883
Cd | 0.639883 | 0.23591 | -0.11112| 0.101081 | 0.521276

(Statistica v. 10) galin aladinly Jalall Jidaill #5065 1 jradll

gl ey (Factor Score)dALd\ dna) Clua il 10 Jgaa

YOOy Jobl el bl ilial (Varimax )

Factor Scores (final-chemical analysis)
Well no. Rotation: Varimax raw
Extraction: Principal components
Factor Factor Factor Factor Factor
1 2 3 4 5
S1 0.04993 |1 -0.012 | -0.8436 | -0.405 [ -1.391
S2 -0.5288 1 0.67682 | —0.4335 | -0.7192 | -0.4148
S3 -0.225 |1 0.4686 | —0.4544 | 0.29869 [ -0.6003
S5 0.8925 |0.17386 | —0.6342 | -0.7463 | -0.6421
S6 -0.7807 | -0.6322 | —0.6869 | -0.3656 | —-0.8367
S8 1.28342 [ -1.6521 [ -1.0456 | 1.26578 | —0.5508
S9 -1.0048 [ -0.372 | -0.6438 | -0.7628 | -0.2712
S10 2.82402 | 0.93782 | 1.76625 | —0.9751 | 0.24129
S11 0.94761 | -0.548 | —0.5081 | -1.0754 | -1.1688
S13 1.05326 | 1.18912 | 1.76506 | 1.00691 | -2.0966
S14 -0.2882 | -1.5826 | 1.3017 [ -0.3076 | 0.94979
S16 0.33257 | -1.494 | 0.83295 | -1.3046 | 1.10715
S17 -0.7805 | -0.0894 | -1.3191 | -0.227 | -0.8576
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S18 -0.6546 | -0.275 | -1.4517] 0.81761 | -1.1007
S19 -0.4931 [ -0.112 | 0.81181 | 1.12097 | -0.1701
S20 -0.7369 | -0.5224 | -0.8574 | 0.89643 | -0.6894
S22 0.42125 | 0.70679 | -0.7263 | 3.09055 | 1.71883
S24 -0.7528 | -0.5648 | 0.33092 | -0.7325 | -0.2152
S25 —-1.0488 [ 0.51084 | 1.79548 | 1.14035 | -0.6048
S26 1.46093 | -0.2199 | 0.75863 | 0.18476 | -1.4976
S28 -0.7129 | -1.3169 | 1.41655 | 1.78338 | 0.8539

S29 -0.6561 | -0.6638 | 0.72092 | -0.5701 | 0.32114
S32 1.28946 | 0.61359 | -0.6366 | 0.88137 | 0.82854
S33 -0.5737 [ -0.135 | 0.18726 | —0.9895 | 0.38795
S34 -0.3817 [ 0.02566 | 0.40659 | -0.5757 | 0.27734
S35 -0.6231 | 0.70862 | -0.3809 | -0.2908 | 0.67748
S36 -0.7029 | 3.60666 | —0.2718 | -0.6215 | 0.45801
S37 -0.729 [ 0.13218 | 0.39467 | -0.4523 | 1.1698

S38 -0.4097 [ 0.91427 | -0.536 | -0.015 | 1.43198
S39 -0.6145 [ 0.03894 | 0.81179 | -0.8387 | 0.79573
S40 2.14263 | -0.5118 | -1.8708 | -0.5123 | 1.88881

(Statistica v. 10) galin aladinly Jalall Jidail) m8 1 jradll
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