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Abstract:

The study aimed to determine the spatial variation of groundwater quality using the hierarchical
analysis method and weighted matching in the (ArcGIS) program. 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. This study relied on collecting samples from (75) wells for
biological examinations and (51) wells for physical and chemical examinations; To analyze the
physical< chemical and biological properties in the laboratory« and the results of the laboratory analysis
were used to produce digital maps showing the quality of groundwater in the study area. The study

JHS 2023 ]2 | asdi | 4 alaall 405


https://journals.su.edu.ye/index.php/jhs

Laalall Ailals - Ldlially JTs casnd clipaa b (AHP) oasgl) Qs alaiiads & gal) obsal) dasgil AUSal) el i) dgan dena Al

concluded that the water of hazardous and very low quality is concentrated the west of the study area
in each of Al-Saadi neighborhood Al-Safia district and the neighborhood of Misik and Bani Qushayb
Shu’ub district. « fluoride« nitrates« total hardness« calcium« dissolved salts)« and the low water quality
occupied (24.9%) of the total area of the study area« and appears largely the west of the study area in
the following neighborhoods: (Horrible House« Chicken Village« Al-Sufi House« Bab Al-Salam« Taiz
Street< Al-Tadamon Al-Shamaliya« and Al-Fatah Al-Shamalia)<As well as the north of the Directorate
of Shu’ub the Raslan neighborhood and the north-east of the district the Sa’wan neighborhood and the
villages of Al-Gharza« Al-Asha and Al-Tawather. This water is considered unfit for drinking« due to
the concentration of elements (total and fecal coliforms¢ color¢ turbidity« total alkalinity« total
hardness). As for the rest of the study area« the water quality ranged from excellent to good« and it is
water suitable for various human uses. Groundwater of excellent quality constituted (27%) of the total
area of the study area« and it is found the south and southeast of the study area and other parts As for
the areas with good quality of groundwater« they cover the largest percentage« reaching (43.2%) of
the total area of the study area. They are generally concentrated in the northern half of the study area
the Directorate of Shaub and parts of the middle of the districts of Azal and Al-Safia. 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.

Keyword: Inverse Distance Weighted Analysis (ldw), Analysis Hierarchy (APH), Pairwise
Comparison Matrix (PCM), Ratio Matrix (NM), Reliability Ratio (CR).
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Laalall Ailals - Ldlially JTs casnd clipaa b (AHP) oasgl) Qs alaiiads & gal) obsal) dasgil AUSal) el i) dgan dena Al

1ih gl obgall &l i ) taall 30 A5l 4 ghucna (2) Jpin

Na K | HCO3 [ So4 Mg | TDS Ca EC CL FC NO3 pH TC TH T G TA C F ailaal)

2.83 | 2.67 | 2.50 | 2.50 | 2.00 | 2.17 | 2.33 | 1.83 | 1.67 | 0.83 | 1.33 | 1.33 | 0.67 | 1.33 [ 1.00 | 0.50 | 0.33 | 0.33 1 F

3.00 | 2.83 | 2.67 | 2.67 | 2.00 | 2.17 | 2.33 | 1.50 | 1.33 | 0.67 | 1.00 | 1.00 | 0.50 | 1.00 | 0.83 | 0.33 | 0.33 1 3.00 c

3.00 | 2.83 | 2.67 | 2.67 | 2.17 | 2.33 | 2.50 | 2.00 | 1.83 | 1.33 | 1.00 | 1.67 | 1.17 | 1.67 | 1.50 | 1.00 1 3.00 | 3.00 | TA

2.83 | 2.67 | 2.50 | 2.50 | 2.00 | 2.17 | 2.33 | 1.83 | 1.67 | 0.67 | 1.33 | 1.33 | 0.33 | 1.33 [ 1.00 1 1.00 | 3.00 [ 2.00 | Fe

2.67 | 2.50 | 2.00 | 2.33 | 1.83 | 2.00 | 2.17 | 1.67 | 1.33 | 0.50 | 0.67 | 0.67 | 0.33 | 1.00 1 1.00 | 0.67 | 1.20 | 1.00 | T

2.67 | 2.33 | 2.00 | 2.00 | 1.33 | 1.50 | 1.67 | 1.17 | 1.00 | 0.33 | 0.67 | 0.67 | 0.17 1 1.00 | 0.75 | 0.60 [ 1.00 | 0.75 | TH

3.00 | 2.83 | 2.67 | 2.67 | 2.17 | 2.33 | 2.50 | 2.00 | 1.83 | 0.67 | 1.67 | 1.33 1 6.00 [ 3.00 | 3.00 [ 0.86 | 2.00 | 1.50 | TC

2.67 | 2.33 | 2.00 | 2.00 | 1.50 | 1.67 | 1.83 | 1.33 | 1.00 | 0.33 | 0.67 1 0.75 { 1.50 | 1.50 | 0.75 | 0.60 | 1.00 [ 0.75 | pH

3.00 | 2.67 | 2.33 | 2.33 | 1.67 | 1.67 | 2.00 | 1.00 | 0.67 | 0.33 1 1.50 | 0.60 | 1.50 [ 1.50 | 0.75 | 1.00 | 1.00 | 0.75 [ NOs

3.00 | 2.83 | 2.67 | 2.67 | 2.17 | 2.33 | 2.50 | 2.00 | 1.83 1 3.00 | 3.00 | 1.50 | 3.00 | 2.00 | 1.50 | 0.75 | 1.50 | 1.20 | FC

3.00 | 2.67 | 2.33 | 1.67 | 1.00 | 1.00 | 1.00 | 0.33 1 0.55 | 1.50 | 1.00 | 0.55 | 1.00 | 0.75 | 0.60 | 0.55 | 0.75 | 0.60 | CL

2.33 | 2.00 | 1.67 | 1.67 | 0.67 | 0.83 | 0.83 1 3.00 [ 0.50 | 1.00 | 0.75 [ 0.50 | 0.86 | 0.60 [ 0.55 | 0.50 | 0.67 | 0.55 | EC

3.00 | 2.33 | 2.00 | 1.67 | 0.33 | 1.00 1 1.20 | 1.00 | 0.40 | 0.50 | 0.55 | 0.40 | 0.60 | 0.46 [ 0.43 | 0.40 | 0.43 | 0.43 | Ca

2.67 | 2.33 | 1.33 | 1.00 [ 0.67 1 1.00 | 1.20 | 1.00 | 0.43 | 0.60 | 0.60 | 0.43 | 0.67 [ 0.50 | 0.46 | 0.43 | 0.46 | 0.46 [ TDS

3.00 | 2.67 | 1.67 | 1.67 1 1.50 | 3.00 | 1.50 [ 1.00 | 0.46 | 0.60 | 0.67 | 0.46 | 0.75 | 0.55 [ 0.50 | 0.46 | 0.50 | 0.50 | Mg

2.67 | 2.33 | 2.00 1 0.60  1.00 | 0.60 | 0.60 [ 0.60 | 0.38 | 0.43 | 0.50 | 0.38 | 0.50 | 0.43 { 0.40 | 0.38 | 0.38 | 0.40 | So4

3.00 | 2.00 1 0.50 | 0.60 [ 0.75 | 0.50 | 0.60 [ 0.43 | 0.38 | 0.43 | 0.50 | 0.38 [ 0.50 | 0.50 | 0.40 [ 0.38 | 0.38 | 0.40 [HCO3

2.67 1 0.50 | 0.43 | 0.38 | 0.43 | 0.43 | 0.50 [ 0.38 | 0.35 | 0.38 | 0.43 | 0.35 | 0.43 | 0.40 | 0.38 | 0.35 | 0.35 | 0.38 K

1 0.38 | 0.33 | 0.38 | 0.33 | 0.38 | 0.33 | 0.43 | 0.33 | 0.33 | 0.33 [ 0.38 | 0.33 { 0.38 | 0.38 | 0.35 | 0.33 | 0.33 | 0.35 | Na

52.0 | 442 | 36.8 | 343 | 24.4 | 28.2 | 30.9 | 23.7 | 229 | 10.4 | 181 | 18.9 | 10.8 | 25.0 | 18.9 | 146 | 10.9 | 19.3 | 19.0 Y

Slelu (ulia e Taldie) Zaalill ;)

olbsal) Ao il L ) placall L) A g Lpaadl) 48 gl (3) Jg2a

“ . .

*100 [wn | 3 | Na | K HCO4So4| Mg |TDS|Ca [EC| CL | TC |[NO3|pH | FC [TH|[ T |[Fe |TA| C F sl

6.14 10.06{1.17)0.05|0.06(0.07({0.07| 0.08 [ 0.08 {0.08]0.08] 0.07 | 0.08 | 0.07 [ 0.07 | 0.06 | 0.05 | 0.05[0.03|0.03|0.02| 0.05 F

6.28 10.06(1.19) 0.06 | 0.06 {0.07({0.08] 0.08 [ 0.08 [0.08]0.06] 0.06 | 0.06 | 0.06 [ 0.05| 0.05 | 0.04 | 0.04 [0.02|0.03|0.05| 0.16 C

8.89 10.09(1.69) 0.06|0.06(0.07({0.08]0.09 | 0.08 [0.08]0.08)| 0.080.13 [ 0.06 [ 0.09 | 0.11 |0.07 | 0.08 (0.07 |0.09|0.16/ 0.16 | TA

7.40 [0.07{1.41]0.05)0.06(0.07|0.07|0.08 | 0.08 |0.08{0.08( 0.07 | 0.06 | 0.07 [ 0.07| 0.03 [ 0.05]0.05|0.07)0.09|0.16] 0.11 | Fe

5.60 [0.06{1.06]0.05)0.06(0.05]0.07]0.08 | 0.07 |0.07{0.07{0.06 | 0.05| 0.04 | 0.04 | 0.03 [0.04]0.05[0.07 [0.06|0.06] 0.05 | T

4.64 |0.05]0.88(0.05]0.05]0.05]|0.06] 0.05] 0.05|0.05|0.05| 0.04| 0.03 | 0.04 | 0.04 | 0.02 | 0.04]0.05]0.05]|0.06(0.05| 0.04 [ TH

9.86 10.10{1.87)0.06 |0.06 [{0.07{0.08] 0.09 | 0.08 {0.08]0.08] 0.08 | 0.06 | 0.09 [ 0.07 | 0.09 | 0.24|0.16 (0.21 |0.08|0.10f 0.08 | FC

5.39 ]0.05(1.02)0.05|0.05[0.05[0.06| 0.06 | 0.06 {0.06]0.06]| 0.04 | 0.03 | 0.04 [ 0.05| 0.07 | 0.06 | 0.08 [0.05|0.06|0.05| 0.04 | pH

5.84 10.06(1.11)0.06|0.06[0.06{0.07| 0.07 | 0.06 {0.06]0.04| 0.030.03 [ 0.06 [ 0.08 | 0.06 | 0.06 | 0.08 {0.05]0.09|0.05[ 0.04 [NO3

9.40 [0.09{1.79]0.06)0.06{0.07]0.08]0.09 | 0.08 |0.08{0.08(0.080.10 | 0.17 |0.16| 0.14 {0.12]0.11 {0.10|0.07|0.08] 0.06 | TC

4.61 |0.05]0.88(0.06]0.06|0.06/0.05]| 0.04 ] 0.04|0.03|0.01| 0.04|0.05 | 0.08 | 0.05| 0.05 | 0.04]0.04]0.04]0.05(0.04] 0.03 [ CL

4.44 |0.04]0.84(0.04]0.05|0.05]|0.05]| 0.03]0.03]0.03|0.04| 0.13| 0.05 | 0.06 | 0.04 | 0.05 | 0.03]0.03]0.040.05({0.03] 0.03 [ EC

3.58 10.04(0.68] 0.06 |0.05[0.05[0.05] 0.01 | 0.04 {0.03]0.05]| 0.04|0.04 | 0.03 [ 0.03 | 0.04 | 0.02|0.02(0.03]0.04|0.02| 0.02 | Ca

3.56 |0.04(0.68) 0.05]0.05(0.04{0.03]|0.03 | 0.04 {0.03]|0.05]| 0.040.04 [ 0.03 [ 0.03 | 0.04 | 0.03|0.03{0.03]0.04|0.02 0.02 [TDS

4.49 |0.04]0.85(0.060.06]0.05]|0.05| 0.040.05]0.10|0.06/ 0.04 | 0.04 | 0.03 | 0.04 | 0.04 | 0.03]0.03]0.03|0.04({0.03] 0.03 | Mg

3.08 [0.03]0.58]0.05)0.05(0.05|0.03]|0.02 | 0.04 |0.02{0.03{ 0.03]0.04 ] 0.02 {0.03| 0.03 [0.02]0.02|0.03|0.03]0.02] 0.02 |So4

2.77 ]0.03]0.53]0.06|0.05{0.03]0.01]0.02 | 0.03]0.02|{0.03[ 0.02|0.04 | 0.02 | 0.03 | 0.03 [ 0.02]0.03 [0.03 {0.03|0.02] 0.02 |HCO3

2.24 10.02(0.43) 0.05|0.02{0.01{0.01]0.02 | 0.02 {0.01]0.02] 0.02 ] 0.03 | 0.02 [ 0.02 | 0.03 | 0.02 [ 0.02 {0.03 |0.03]0.02| 0.02 K|S

1.81 |0.02]|0.34]0.02(0.01)0.01|0.01{0.01|0.010.01{0.02|0.01{0.03 ) 0.020.02| 0.03 [0.02 |0.02|0.02{0.03{0.02] 0.02 | Na

100 | 1 |19 [1.00]1.00|1.00{1.00])1.00]1.00|1.00|1.00{1.00|1.00|1.00|1.00{ 1.00]1.00]1.00]1.00]|1.00{1.00f 1.00 3
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