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o o 6 0.0410.81 (0.17]|0-12|0.10| 6.0 [0.03(0.02|0.04|0.22]|0.05(0.01 |0.01| 0.28 3.37 0.7 13
o o 1 0.06 |0.95(0.21 |0-16 [0.09| 5.8 |0.03(0.02|0.04[0.23 |0-06|0.01 (0.01 1.87 | 0.00 0.0 14
o o 3 0.07|0-88(0.13]|0-15[0.07| 0.0 |0.01 |(0.01|0.-04|0.21 |0.05|0.01|(0.01]| 3.12 0.00 2.8 15
o o 8 0.08|1-54(0.16 |0-11 [0.07| 5.6 |0.01 (0.01 |0.-05|0.25|0-04|0.01 (0.01| 0.-94 0.00 0.2 16
o o a4 0.04 |0.76 (0.13 |0-15[0.07| 0.9 |0.02(0.01 |0.-05|0.24|0-05|0.01 |(0.01| 3.12 0.00 0.0 17
o o 13 |0.04|0.88|0.13(0.17|0.07| 4.3 [0.01 |0.01 ([0.05|0.03|0.05|0.01 |0.01| 5.92 6.73 0.0 18
o o 8 0.0411.09(0.19|0-12|0.07| 0.0 |0.02(0.01 |0.04[0.21 |0.04 |0.01 (0.01 1.84 0.00 0.0 19
o o 6 0.13|0.80(0.17]|0-19(0.07| 0.9 |0.02(0.01 |0.06 |0.29 |0.05|0.01 (0.01 3.12 1.68 2.8 20
o o 102 [0.07|0.-91 |0.17(0.11 |0-08| 9.2 |0.02|0.01 |0.04]|0.23|0.04|0.01 [0.01|-0.12| 8.42 0.6 21
o o 41 0.01 |0-88 (0.25|0-08 |0.08 5.1 (0.02]0.02(0.04]|0-19|0.04 |0.01 |0.01 | O.53 0.00 0.0 22
8 a 13 |0.01|(0.91|0.-18[0.12|0-10| 0.0 [0.03|0.02(0.04|0.-21 |[0-05|0.01 |0-01 | 3.12 1.68 9.4 23
25 13 15 |2.36(1.75]|0-48(0.20(0-19| 6.9 [0.03 |0-11 (0.01 [0.070.-10|(0.03|0.02| 2.12 |(20.20]| 0-4 24
25 17 a 0.16 |0.74 (0.18 |0-12 | 0.08 | 6.5 |0.02 (0.01 |0.06 |0.28 |0.05(0.01 |0.01 | 2.43 3.37 2.8 25
29 21 41 0.04|1.05(0.17]|0-12[0.09| 6.0 |0.02(0.02]|0.04|0.25]|0.05|0.01 (0.01| 3.12 8.42 2.4 26
29 21 121 [0.01 |0.-88 |0.19(0.11 |0.07| 8.6 |0.02|0.01 |0.04|0.21 (0.04 |0.01 [0.01 | O0.25 6.73 0.2 27
34 21 1 0.13|0.-88(0.23]|0-15(0.10| 9.2 |0.02(0.02]|0.-05[0.25|0.-06 |0.02(0.01 | —0-12| 0.00 0.0 28
46 34 6 0.19|1.47(0.27]|0-12[(0.13 | 48.6 |0.03 (0.05]|0-03|0.16 |0.07|0.02|(0.01 | —0-62| 6.73 0.0 29
84 55 17 |0-15|0.88|0.23|0.13(0-10| 8.8 [0.03 |0.-02|0.05|0.-24|0.06 (0.02]|0-01 1.28 0.00 0.7 30
93 67 7 0.07|1-05(0.12|0-13[0.07| 9.9 |0.02(0.01 |0.-04|0.21 |0.-04|0.01 (0.01| 2.59 0.00 1-1 31

109 34 11 0.08 |1.27(0.20]|0-09[0.05| 20-6 |0.01 (0.01 |0.-04 |0.21 |0-03 |0.01 (0.01 | —0.-94| 1.68 0-6 32

122 72 13 |0.-86|1.66 |0.37(0.18 |0.14| 2.2 [0.03 |0.04 (0.05|0.26 |0.08 (|0.02|0.01 | 2.49 6.73 0.0 33

135 67 22 [0.10|0.63|0.29 (0.10|0.08( 6.9 |0.02[0.04 |0.02|0.12(0.04|0.02|0.01 | 2.62 0.00 7.5 34

139 105 o 0.15|0.91 (0.29|0-10|0.08 1.7 [|0.03|0.02|0.04|(0.19|0.04(0.01 |0.01|—-1.56(10.10]| 0.0 35

173 143 7 0.31|0.70(0.21 |0-36 |0.18 5.1 (0.04]|0.08(0.03]|0-15|0.12|0.03|0.02| 2.81 1.68 0.0 36

185 135 13 [0.37]|1-23(0.21 (0.20[|0.25| 82.3 |0-05|0.08|0.-03[0.17|0-12|0.03|(0.02| 0-62 [13.47| 8.2 37

202 156 7 0.18|1-16 (0.23]|]0.20(0.14| 0.2 |0.04(0.05]|0-03|(0.17|0-08|0.02(0.01]| 2.15 0.00 3.2 38

210 139 22 |[0.03|1-33|0-35|(0.15|0-10| 5.1 |0.04[0.05|0.02|0-12|0.06 |0.02|0.01 1.68 1.-68 1-7 39

231 194 74 |0.03[0.91|0-18|0.16 |0.08 8.4 (0.02]0.02|(0.05]|0.-27|0.05|0.-01 |0.01 1.75 3.37 | 0.0 40

286 244 6 0.38|0.-53(0.14|0-05[0.07| 5.2 |0.01 |(0.01|0.-04[0.18 |0-03|0.01(0.01| 0-90 3.37 1.7 41

303 236 147 |0-33|0.81 |0.13|0.11 (0.05| 11-4 (0.01 |0.01 |[0.03|0.16|0.03|(0.01 |0.01| 2.18 3.37 0.0 42

400 337 3 0.20]|0.70(0.24 |0-08(0.10| 3.0 |0.01 (0.04]|0.03|0.17]|0.05|0.02|0.01 2.24 0.00 0.0 43

429 341 7 0.06|1.25(0.17|0-11 ([0.06| 8.2 |0.01 |(0.01 |0.05|0.25|0-04|0.01 |(0.01| 2.37 | 0.00 0.0 a4

450 412 3 0.14 |0.-70 (0.25|0-12|0.09| 7-7 |0.01 (0.04|0.-03|0.16 |0.05|0.02(0.01| 0-90 3.37 | 0.0 a5

471 404 31 0.16 |1.06 (0.19 |0.09 [0.07| 3.9 |0.02(0.01|0-05|0.23|0-04|0.01 |(0.01]| 3.12 0.00 0.7 46

1052 631 a4 0.00|1-40(0.21 |0-15|(0-11 3.2 |0.02(0.05]|0.02(0.12|0.06 |0.02 |(0.01 | 2.18 1.-68 2.4 a7
1263 459 6 1.15|1.65(0.40|0-32|0.18 8.6 (0.03|0.07(0.07|0-36|0.11 |0-03 [0.02 | —0-47 | 8.42 0.0 48
1515 260 6 0.16 |0.67 (0.19 |0.05[0.08| 3.0 |0.02(0.01 |0.04[0.19 |0.04|0.01 (0.01 | —0-31| 0.00 0.0 49
1662 1178.4| 5.6 0.3 1.4 0.2 0.1 0.1 3.6 0.0 0.0 0.0 0.2 0.1 0.0 0.0 2.2 0.0 2.6 50
1692 1178.4|22.4| 0.0 1.2 0.2 0.1 0.0 4.7 0.0 0.0 0.0 0.2 0.0 0.0 0.0 2.2 1.7 0.0 51
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i) clie T lsa e 53 (4) Jsa

slual) Lysgi wal id olsall Lye sl wal id
Al Aol & 188.52 27 3jliaa 20.81 1
Apaia 67.07 28 Bua 27.89 2
Al dalla e 142.88 29 Al dalla e 174.63 3
Al dalla e 168.43 30 33lian 5.87 4
AladidU dalla e 182.34 31 LYEN 25.90 5
AlaiidU dalla e 178.20 32 Al dalla e 217.70 6
AlaiidU dalla 221.39 33 35liaa 12.19 7
Al dalla e 242.95 34 3jliaa 19.52 8
Aladia dalla e 256.17 35 B 35.57 9
aladioou dalla e 334.40 36 3jliaa 14.60 10
aladioou dalla e 439.84 37 Jan diiaia 89.41 11
aladioou dAalla e 372.56 38 35liaa 11.31 12
aladiooy dAalla e 384.12 39 3jliaa 17.62 13
aladiooy dAalla e 514.71 40 3jliaa 10.94 14
aladiosy dalla e 548.51 41 35liaa 10.35 15
Al dalla e 704.61 42 35liaa 17.50 16
PURESI L PN DO ggv 746.17 43 3jliaa 9.82 17
Al Aol & 789.78 44 Bua 31.04 18
Al dalla e 879.09 45 3jliaa 12.11 19
Al dalla e 915.95 46 3jliaa 15.95 20
AladidU dalla e 1699.23 47 Al dalla e 122.13 21
iU dalla e 1747.78 48 B 47.89 539
Al dalla e 2484.28 49 LYEN 41.09 23
Al dalla 2857.12 50 Jan daia 88.28 24
Al dalla 2902.91 51 Aaia 63.17 25
- - - AladioU datla e 113.01 26

Cisiail) (ubia g WQI Astaa o Talais) Lalyl) : jiaal)

October (2023) Jo¥ oy

224

e g SN Pk e




i i el | oS el
e i) sl — o) ey 50 ik

Journal of the College of Basic Education  Vol.29 (NO. 121) 2023, pp. 213-235

Cun ) Alaiay A sl olgall A 53 Jiga (2) Ay A

5 e fe g Bua e @b mASse e g I fpvia oo gf EalailIlAslla e

(4) s Ao Talaie) Lald) ; jaaal)

44°13'30"E 44°15'0"E 44°16'30"E
N
= z
5 | A B
& e
:lQ i
= =
= =3
3 B
g &
= =z
E z
< | 2
N 8
B N
= =
S =3
= =
& o
slgall Lue 93 ulisa
waqi
e @
= Bage =
5 = e
- we o |9
o tam Apasie W o
ALt Aakia b @
0 0.20.4 0.8 1.2 6
- Miles A ity i i ]
44"13"30"E 44°1 '5'0"E 44"15"30"E

(4) J5229 ArcGIS 10.6 gbin o i) Lalyll ; jaaall

October (2023) Jo¥ sy e e A Gl (dx
225



e bl e kel el | coelS el
rct e ol — s G A0 ki

Journal of the College of Basic Education  Vol.29 (NO. 121) 2023, pp. 213-235

(5) ds>
L ) | 00 | sl | sl desi e

25 13 5lias Lus gl 25-0

12 6 Baa dus gl 50 - 26

4 2 hitie ds s 75 - 51

4 2 s At s 100 - 76
55 28 | Akl datla i >100
100 51 _ 5

Lli)Y) ddghias Gl o ol 4o g8 jplee G BLEOY) Al JidaS 335k (e
(HCO3-TH) 0= JS & %100 <ials 4l 2pa jka A83le 35y s o7) san ¢ plaal
35 WS eaa S O ASI el o3 i s Sl <ol y WS il e Jay 1 5 (FC-TC)
48 450,k Ll ) ABe aa g elld ) Adla) i 5l el ol il aae o) 3 A0S cil o il sae
2 S ) S sl e (%94) 5 (%96) 56 dusins (TDS-EC) s (Ca-TH) o 13
&) 5 Lo Sl Al gl caal 3 A1l ASH YT ) ) WalS g KU sl 3 4 sl
A8 400 yla Ll ) ABe 2 ga g dan sl (5 AT Auali (g g unill Aalaia 8 4 sal) olal) A g5 A
(SO4-Mg)s (TDS-TH)s (EC-TH)s (Ca- TDS)s (C-T)s (Ca-EC) e JS o
Sl (%70) (%72) (%74) (%75) (%79) (%81)s (%81) il 4wy «(CL-EC)
(SO4-TDS)s (SO4-TH)s (CL-TDS)s (Ca-S04)5 (Ca-CL)s (K-C)s (Na-PH)
s ddmn ) Adinca Lol ) A83e 2 ga 5 ) ALYL (%67-%50) Cm o gl 53 il Ay
olaall Z\_p_;s b asne b ili jualiall oda 5 (%49-%1) G gl i Al el aliee G
-) Lea 0 das (PH-TH)s (PH-MQ) O dass sie dpuSe dalii )l 483 aa 55 LS dd sal)
Ba Adman ) A dpue L)l Al apay ) Adla) (il e (%50-)5 (%57
(%A1- A %1-) Oon W il du < ) s
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L5 Y Jalaa 5 g8 a2 (6) Jsa

P Jalsi )

b2 58

X

| s

0.9-

0.7-

0.5-

ol <

0.3

0.5

0.7

0.9

1
=?U

10202 2012 ¢ Alall g nl) ; jaaal)

olaal) Gy oL Y Jalaa 48 gl (7) J g2

Hco3| Na K E Ca CclL No3 pH Sod | FC EFe |TDs|Tc Mgl EC c Ia | T laatl
Q3 009 | 022 | 026 | 096 Q55 Q31 050 056 0Q7 01 074 ooz losalo7sl 010l 0 0 TH
026 018 005 002 a2 008 | 024 | 026 | 004 019 00 002 lo20)o032]o003lars T
100 Q29 Q28 004 Q26 0.11 001 022 | 0.01 022 021 o4 022 | 040 | oa> TA
019 -0 000 004 005 Q1s o030 | 030 | 016 Q 001 003 036|044 c
0.42 0.49 019 006 0.81 070 Q.25 011 =£0.05 | 0.01 -0.01 094 | oM EC
0.42 035 | 010 | 007 0.49 0.21 om0 | 057 | 072 045 -0.01 034 Mg
Q23 012 | 002 | 000 | 002 | 006 016 | 01 00 1.00 o2 TC
0.44 0.44 017 004 0.79 0.6 Q.25 012 065 | 0.01 TDS
Q22 024 | 912 | pqg al6 007 000 | 006 019 Fe
023 0.11 003 =0.0:; 002 006 | 016 01 FC
001 0.46 010 016 0.62 019 004 So4
025 0.50 038 Q31 041 006 pH
002 014 007 | -00s 040 No3
Q12 Q15 001 010 cL
Q2 001 020 Ca
006 039 F

K
00 Na
HCO3
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YIS Laal Gt (e il (g e ) Gl Jea s
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(C-T)s (Ca-EC) i %5 (TDS-EC)s (Ca-TH) o 3 Zuss ((FC-TC)s
sealiall ST o5 ((CL-EC) s (SO4-Mg) s (TDS-TH)s (EC-TH)s (Ca- TDS)3s
(sl Sl 4 IRl (IS b o i) 1 all il o1 Bl e A8 sl elall gl 3 il
el Aduagll B LD A aseitlall cpall (S el 6 Sal

sl ¢ a5 pngll e ey <)

5 b S5l Al 3l ealiall ST ) B el sl e 55 il it il i o
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el all
1A ARl aa) pall Y
|
e bl b Aadally clasYl 1(2012) b (AR (el (il —
(B calasy Fluiiu¥l g de bl o Sl dadaa g
ol -2
e slaall alai (S ddanalall dilel Gl pad 5 HlY) anadill 1(2020) daaladl Ll -
elaiia daalall Ll
eliiall 5 Sluall y Gl cildaliny dlgdl) 3l :(2020) ceband (538 jall Sleall —
Aanalall Ll (Y @l ¢ Jgall o slaill 5 Jasdaddll 3 5) 5
References in English Language 1 Sl Y ARl aal pal) ;LG
— Achuthan, Nair, et al, (2006): “Groundwater Quality of North-East
Libya”, Journal of Environmental Biology, 27(4), p695-700.

— Ashwani, Kumar, &Dua, Anish, (2009): “Water Quality Index for
Assessment of Water Quality of Ravi at Madhopur- India”, Global Journal of
Environmental Sciences, 8(1), p49-57.

— Swarna, Latha, & Rao, Nageswara, (2010): “Assessment and spatial

Distribution of Quality of Groundwater in Zone-II and Ill, Greater

Visakhapatnam, India Using Water Quality Index (WQI) and GIS”,

International Journal of Environmental Sciences, 1(2), p198-212.
(C,T,PH,EC,TDS) & All Jdi3all ad (1) Gl

vn- n
Qn vn/sn | TDS | Qn | vn/sn | EC Qn | 7/sn- V?' PH ° vn/sn | Turbidity | Qn | vn/sn | COLOR | id
7
60 1 604 62 1 929 71 1 1 8 60 1 3 40 0 6 1
38 0 381 39 0 586 51 1 1 8 40 0 2 13 0 2 2
54 1 540 | 55 1 831 13 0 0 7 160 2 8 460 5 69 3
57 1 569 58 1 875 27 0 0 7 0 0 0 0 0 0 4
49 0 485 | 50 0 746 | -13 0 0 7 0 0 0 0 0 0 5
55 1 551 57 1 848 47 0 1 8 0 0 0 93 1 14 6
53 1 534 | 55 1 821 37 0 1 8 0 0 0 0 0 0 7
54 1 544 | 56 1 837 93 1 1 8 0 0 0 40 0 6 8
53 1 534 | 55 1 821 27 0 0 7 20 0 1 53 1 8 9
72 1 723 74 1 1112 | 62 1 1 8 0 0 0 0 0 0 10
48 0 481 49 0 740 81 1 1 8 100 1 5 340 3 51 11
56 1 558 | 57 1 859 | -12 0 0 7 0 0 0 13 0 2 12
52 1 517 53 1 795 6 0 0 7 40 0 2 0 0 0 13
53 1 528 | 54 1 813 40 0 1 8 0 0 0 27 0 4 14
40 0 404 | 41 0 622 67 1 1 8 0 0 0 0 0 0 15
39 0 386 | 40 0 594 20 0 0 7 0 0 0 100 1 15 16
43 0 434 | 45 0 668 67 1 1 8 0 0 0 7 0 1 17
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(TH,TAHCO3,CL,SO4) (& ill siisall a (2) 3ale

Qn vn/sn | SO4 | Qn [ vn/sn | CI | Qn | vn/sn | HCO3 | On | vn/sn | TA | Qn | vn/sn | TH | id
15 0 60 | 68 1 171 | 22 0 112 46 0 92 | 66 1 332 | 1
11 0 45 | 20 0 50 | 51 1 253 59 1 117 | 49 0 245 | 2
30 0 120 | 59 1 148 | 15 0 73 30 0 60 | 30 0 152 | 3
0 0 0 29 0 72 | 43 0 217 89 1 178 | 57 1 285 | 4
33 0 130 | 30 0 76 | 37 0 185 76 1 152 | 51 1 256 | 5
25 0 100 | 32 0 81 | 47 0 233 96 1 191 | 63 1 316 | 6
24 0 96 | 32 0 79 | 52 1 259 | 107 1 213 | 66 1 330 | 7
23 0 90 | 35 0 87 | 47 0 237 97 1 194 | 63 1 313 | 8
19 0 75 | 34 0 84 | 48 0 240 99 1 197 | 65 1 323 | 9
44 0 176 | 59 1 148 | 42 0 209 86 1 172 | 84 1 418 | 10
22 0 88 | 30 0 74 | 46 0 228 94 1 187 | 61 1 303 | 11
26 0 104 | 36 0 90 | 55 1 275 | 113 1 226 | 70 1 351 | 12
25 0 98 | 32 0 81 | 50 1 251 | 103 1 206 | 65 1 324 | 13
24 0 96 | 32 0 81 | 52 1 261 | 107 1 214 | 66 1 329 | 14
12 0 46 | 18 0 46 | 48 0 240 99 1 197 | 55 1 277 | 15
8 0 33 | 13 0 32 | 58 1 289 | 119 1 237 | 51 1 257 | 16
16 0 64 | 16 0 40 | 57 1 283 | 116 1 232 | 57 1 287 | 17
14 0 56 | 15 0 37 | 59 1 295 15 0 29 | 57 1 286 | 18
15 0 58 | 20 0 49 | 49 0 244 | 100 1 200 | 52 1 260 | 19
16 0 64 | 20 0 49 | 67 1 335 | 138 1 275 | 58 1 292 | 20
16 0 62 | 17 0 43 | 52 1 262 | 108 1 215 | 52 1 261 | 21
20 0 78 | 27 0 67 | 45 0 223 92 1 183 | 48 0 240 | 22
27 0 106 | 34 0 84 | 48 0 242 | 100 1 199 | 63 1 316 | 23
28 0 110 | 159 2 398 | 17 0 85 35 0 70 | 120 1 602 | 24
18 0 72 | 17 0 43 | 65 1 327 | 134 1 268 | 57 1 283 | 25
18 0 70 | 28 0 69 | 49 0 247 | 121 1 242 | 59 1 297 | 26
17 0 66 | 20 0 51 | 50 0 249 | 102 1 204 | 51 1 254 | 27
19 0 77 | 36 0 89 | 59 1 293 | 120 1 240 | 68 1 342 | 28
28 0 110 | 71 1 178 | 37 0 183 75 1 150 | 81 1 404 | 29
27 0 106 | 34 0 86 | 55 1 273 | 112 1 224 | 67 1 334 | 30
18 0 72 | 17 0 43 | 49 0 244 | 100 1 200 | 53 1 264 | 31
12 0 46 | 16 0 39 | 49 0 244 | 100 1 200 | 37 0 185 | 32
28 0 110 | 62 1 156 | 61 1 305 | 125 1 250 | 92 1 461 | 33
22 0 86 | 62 1 155 | 28 0 139 57 1 114 | 52 1 259 | 34
25 0 100 | 26 0 66 | 44 0 220 90 1 180 | 52 1 262 | 35
40 0 160 | 113 1 283 | 34 0 171 70 1 140 | 137 1 686 | 36
45 0 180 | 117 1 293 | 39 0 197 81 1 161 | 146 1 732 | 37
38 0 150 | 69 1 173 | 39 0 193 80 1 159 | 97 1 483 | 38
38 0 150 | 69 1 172 | 22 0 110 58 1 116 | 69 1 343 | 39
17 0 68 | 25 0 63 | 62 1 311 | 128 1 255 | 62 1 311 | 40
8 0 30 | 13 0 33 | 42 0 209 86 1 172 | 39 0 197 | 41
7 0 29 | 16 0 41 | 36 0 180 74 1 148 | 41 0 203 | 42
11 0 45 | 57 1 142 | 40 0 199 82 1 163 | 61 1 305 | 43
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12 0 48 | 13 0 33 | 59 1 295 | 121 1 242 | 45 0 227 | 44
13 0 52 | 54 1 135 | 37 0 187 77 1 154 | 60 1 298 | 45
16 0 64 | 21 0 52 | 54 1 270 | 111 1 222 | 48 0 242 | 46
20 0 80 | 72 1 180 | 28 0 142 58 1 117 | 75 1 375 | 47
31 0 125 | 96 1 240 | 83 1 415 | 170 2 340 | 132 1 662 | 48
16 0 62 | 16 0 40 | 44 0 222 91 1 182 | 43 0 215 | 49
26 0 105 | 59 1 148 | 35 0 176 72 1 144 | 77 1 384 | 50
14 0 55 | 15 0 37 | 37 0 183 75 1 150 | 28 0 141 | 51
(8) Maasa o 13laie) aly) ; jaall
(F.Ca,Mg,Na,K) = Al disall o (3) (3ala
Qn vn/sn | K| Qn |vn/sn | Na | Qn |vn/sn | Mg | Qn |vn/sn | Ca | Qn |vn/sn | F | id
41 0 4 | 28 0 55 | 52 1 26 | 45 0 90 | 11 0 0|1
35 0 4 | 17 0 33 | 44 0 22 | 31 0 62 | 21 0 0| 2
23 0 2 | 53 1 105 | 12 0 6 | 25 0 50 | 7 0 0|3
28 0 331 0 61 | 46 0 23 | 38 0 76 | 9 0 0| 4
35 0 4 | 24 0 47 | 34 0 17 | 37 0 74 | 3 0 0|5
40 0 4 | 23 0 45 | 62 1 31 | 38 0 75 | 720 7 111 6
29 0 3| 22 0 45 | 48 0 24 | A7 0 93 | 16 0 0|7
55 1 6 | 29 0 58 | 38 0 19 | 47 0 94 | 19 0 0| 8
33 0 3|25 0 50 | 54 1 27 | 42 0 84 | 109 1 219
31 0 3| 39 0 77 | 62 1 31 | 58 1 116 | 0 0 0 |10
29 0 3| 27 0 53 | 44 0 22 | 43 0 85 | 47 0 1]11
23 0 2|25 0 51 | 50 1 25 | 50 1 100 | 16 0 0 |12
23 0 2|20 0 40 | 42 0 21 | 47 0 94 | 21 0 0 |13
27 0 3| 26 0 51 | 56 1 28 | 43 0 86 | 21 0 0 |14
25 0 3115 0 30 | 52 1 26 | 34 0 68 | 0 0 0 |15
44 0 4120 0 39 | 38 0 19 | 36 0 71 | 20 0 0 | 16
22 0 2| 16 0 32 | 54 1 27 | 36 0 71 | 3 0 0 |17
25 0 3] 16 0 32 | 62 1 31 | 32 0 63 | 15 0 0 | 18
31 0 3| 23 0 45 | 44 0 22 | 35 0 69 | O 0 0 |19
23 0 2120 0 40 | 66 1 33 | 32 0 63 | 3 0 0 |20
26 0 3120 0 40 | 40 0 20 | 36 0 72 | 33 0 0|21
25 0 3| 30 0 60 | 28 0 14 | 37 0 73 | 18 0 0 | 22
26 0 3|21 0 42 | 42 0 21 | 46 0 92 | 0 0 0 |23
50 1 5 | 58 1 115 | 70 1 35 | 92 1 184 | 25 0 0 | 24
21 0 2 | 22 0 43 | 42 0 21 | 40 0 79 | 23 0 0 | 25
30 0 3120 0 40 | 44 0 22 | 42 0 83 | 21 0 0 |26
25 0 3| 22 0 44 | 40 0 20 | 35 0 69 | 31 0 0 | 27
25 0 3|27 0 54 | 52 1 26 | 48 0 95 | 33 0 0 | 28
42 0 4 | 33 0 65 | 44 0 22 | 63 1 125 | 173 2 3 129
25 0 3|27 0 54 | 48 0 24 | A7 0 94 | 31 0 0 |30
30 0 3| 14 0 28 | 48 0 24 | 33 0 66 | 35 0 1 ]31
36 0 4 | 23 0 47 | 32 0 16 | 24 0 47 | 73 1 1|32
47 0 5 | 44 0 87 | 64 1 32 | 66 1 131 ] 8 0 0 | 33
18 0 2| 35 0 70 | 36 0 18 | 37 0 73 | 25 0 0 | 34
26 0 3| 34 0 68 | 34 0 17 | 39 0 77 | 6 0 0 | 35
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20 0 2|25 0 50 | 128 1 64 | 85 1 169 | 18 0 0 |36
35 0 4] 25 0 50 | 72 1 36 | 117 1 233 | 293 3 4 | 37
33 0 3] 27 0 54 | 72 1 36 | 68 1 135 | 1 0 0 |38
38 0 4] 42 0 83 | 54 1 27 | 47 0 93 | 18 0 0 |39
26 0 321 0 42 | 56 1 28 | 40 0 79 | 30 0 0 | 40
15 0 2|17 0 34 | 18 0 9 | 33 0 65 | 19 0 0 | 41
23 0 2| 15 0 30 | 40 0 20 | 24 0 48 | 41 0 1|42
20 0 21 29 0 57 | 30 0 15 | 49 0 97 | 11 0 0 |43
36 0 4 | 20 0 40 | 38 0 19 | 30 0 60 | 29 0 0 | 44
20 0 21 30 0 60 | 42 0 21 | 42 0 84 | 27 0 0 | 45
30 0 3| 23 0 46 | 32 0 16 | 36 0 71 | 14 0 0 | 46
40 0 4 | 25 0 50 | 53 1 27 | 53 1 106 | 11 0 0 | 47
47 0 5| 48 0 95 | 114 1 57 | 86 1 171 ] 31 0 0 | 48
19 0 2| 23 0 45 | 18 0 9 | 36 0 72 | 11 0 0 | 49
40 0 4] 25 0 50 | 50 1 25 | 57 1 113 | 13 0 0 | 50
34 0 3] 25 0 50 | 24 0 12 | 18 0 36 | 17 0 0 |51
(4) Urlra u.k« Jalaic ) K:AL.AH 1 odaal)
(no3,Fe,TC,FC) S Al Jdisall ad (4) (3l
Qn vn/sn | FC Qn |vnisn| TC Qn |vn/sn | fe Qn | vn/sn | no3 id
0 0 0 0 0 0 13 0 0 133 1 66 1
0 0 0 0 0 0 3 0 0 3 0 1 2
0 0 0 0 0 0 373 4 1 2 0 1 3
0 0 0 0 0 0 0 0 0 28 0 14 4
0 0 0 0 0 0 50 1 0 2 0 1 5
0 0 0 0 0 0 27 0 0 9 0 4 6
0 0 0 0 0 0 7 0 0 26 0 13 7
0 0 0 0 0 0 13 0 0 8 0 4 8
0 0 0 0 0 0 0 0 0 20 0 10 9
0 0 0 0 0 0 0 0 0 5 0 3 10
0] 0 0] 0 0 0 147 1 0 1 0 0 11
0] 0 0 0 0 0 13 0 0 8 0 4 12
0] 0 0] 0 0 0 13 0 0 5 0 3 13
0] 0 0 0 0 0 3 0 0 7 0 4 14
0] 0 0 0 0 0 7 0 0 8 0 4 15
0 0 0 0 0 0 20 0 0 10 0 5 16
0 0 0 0 0 0 10 0 0 5 0 3 17
0 0 0 0 0 0 30 0 0 4 0 2 18
0 0 0 0 0 0 20 0 0 5 0 3 19
0 0 0 0 0 0 13 0 0 16 0 8 20
0 0 0 0 0 0 243 2 1 9 0 4 21
0 0 0 0 0 0 97 1 0 2 0 1 22
200 2 2 100 1 1 30 0 0 1 0 0 23
600 6 6 300 3 3 37 0 0 280 3 140 24
600 6 6 400 4 4 10 0 0 19 0 10 25
700 7 7 500 5 5 97 1 0 4 0 2 26
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700 7 7 | 500 | 5 5 | 287 | 3 1 1 0 0 | o7
800 8 8 | 500 | 5 5 3 0 0 [16 [ 0 8 | 28
1100 | 11 | 11 | 800 | 8 8 [ 13 | 0 0 [ 23 [ o [ 11 | 29
2000 | 20 | 20 | 1300 [ 13 | 13 | 40 [ © 0 [18] 0 9 [ 30
2200 22 22 1600 16 16 17 0 0 8 0 4 31
2600 | 26 | 26 | 800 | 8 8 [ 27 | 0 0 [[10 [ o0 5 [ 32
2900 29 29 1700 17 17 30 0 0 102 1 51 33
3200 32 32 1600 16 16 53 1 0 12 0 6 34
3300 33 33 2500 25 25 0 0 0 18 0 9 35
4100 41 41 3400 34 34 17 0 0 37 0 18 36
4400 44 44 3200 32 32 30 0 0 44 0 22 37
4800 48 48 3700 37 37 17 0 0 21 0 11 38
5000 | 50 | 50 [ 3300 | 33 | 33 [ 53 | 1 0o | 4 0 2 | 39
5500 55 55 4600 46 46 177 2 1 4 0 2 40
6800 | 68 | 68 | 5800 | 58 | 58 | 13 | 0 0 [ 45 [ 0 [ 22 [ &
7200 | 72 | 72 | 5600 | 56 | 56 | 350 | 4 1 [ 40 [ 0 [ 20 [ 42
9500 | 95 | 95 [ 8000 | 80 | 80 | 7 0 0 [ 24 [ 0 | 12 | 43
10200 102 102 | 8100 81 81 17 0 0 7 0 4 44
10700 107 107 | 9800 98 98 7 0 0 17 0 8 45
11200 112 112 | 9600 96 96 73 1 0 18 0 9 46
25000 250 250 | 15000 | 150 150 10 0 0 0 0 0 47
30000 300 300 | 10900 | 109 109 13 0 0 136 1 68 48
36000 360 360 | 22800 | 228 228 13 0 0 18 0 9 49
39500 395 395 | 28000 | 280 280 13 0 0 36 0 18 50
40200 402 | 402 | 28000 | 280 280 53 1 0 3 0 1 51
(8) Vi o 13lais) Lald) ; jaaal)
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Assessment of groundwater quality using the weighted arithmetic
method for the water quality index (WAWRQI) in the districts of Shu'ub,
Azal and Al-Safia - Sana'a

Abstract

The study aimed to assess the quality of groundwater for each well and its
suitability for human uses in the study area using the weighted arithmetic
method of the groundwater quality index (WAWQI), To achieve the
objectives of the study, the quantitative analytical approach was used to
perform spatial and statistical analyzes of field study data and laboratory
analyses, and to produce maps and graphic figures using technical programs
to determine the quality of groundwater in the study area, This study relied
on collecting samples from (51) wells to analyze the physical, chemical and
biological properties in the laboratory, and the results of the laboratory
analysis were used to determine the quality of groundwater and to study the
correlation between the analyzed elements and to identify the most influential
elements on the quality of groundwater in the study area. The study
concluded that (28) wells, with a rate of 55% of the samples, are unfit for use,
while 4% of the samples are of low quality and appear in two wells, and two
other wells of very low quality by 4%, while it was found that (13) wells,
with a rate of 25%. The quality of the samples is excellent, and the number of
wells of good quality is (6) wells, representing 12% of the study samples. The
results of the Pearson coefficient analysis also showed that there is a
complete direct correlation between (HCO3-TH) and (FC-TC), and a very
strong correlation between (Ca-TH) and (TDS-EC), and a strong correlation
between (Ca-EC) and (Ca-EC). (C-T), (Ca- TDS), (EC-TH), (TDS-TH),
(SO4-Mg) and (CL-EC), and that the most effective elements in groundwater
pollution are fecal coliforms, total coliforms, and total alkalinity, color,
turbidity, total hardness, ferrous iron, magnesium, total dissolved salts,
electrical conductivity, sulfates, pH, calcium. The study recommended
conducting periodic laboratory analyzes of well water to identify areas of low
quality and conducting appropriate treatments to raise the efficiency of
groundwater quality and reduce pollution sources.

October (2023) Jo¥ (ppad el e AN Pl Tl
235



