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Figure 1.4b : Geological units outcropping inside the Basin
                     and its vicinity  (after SAWAS, 1996)
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Figure 2.2 : Isohyetal map showing mean annual rainfall across the Basin (mm)
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Figure 5.2a : Operating wells .
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Figure 5.2b :  Intermittent wells .
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Figure 5.3a : Abandoned Wells  .
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Figure  5.3b :  Dry Wells.
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Springs & Dams Simple

/  Spring
Í  Dam/Pool
Ï  Existing Dam
Ð  Proposed Dam

Legend

 Wadi Plain
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       Inventory

Legend

Figure 5.4 : Springs and dams  .
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Figure  5.5a :  Total depth of dug wells .



2

2

2

2

2

2
2
22
2

2222222

2

2
2

22
2
2222

222
2

22

222

2

2

2

2
2
2

22 22

2
2222
2
22
2

22

2222

22 22 2
2

2
2

222
2

222 2

2

2
2

22

22

2222

2222

22222
2 2

2
22 22

2 222
2

2 2

22

2
2

22

2
22

2
2
2

2
2222

22 2

2 22

22

@

2
22 222
2

2
2222

2
2

2

2

2
2

2@
22 22

2

22

22
2
2

2
2

22

@
@

22

@

22222
2
222

2

2222
22
@
222

22@2
2

22
2

2 22
2

222

2

2
2

2 2
2

2

2

2
2

22

2
222
2
2

2
2

22222 222
2 2

22
222

2

22
2
2

2
22
2
2

2

2

2
2222

2

2

2
2

2

222
22
2
2
2 2

2

222222

2

2

22

22
222
2

2

@2 2

2222

2

2
2

2
2

2

222
22
22

2

2222
2

2

2

22

22
2
2 2

2

2

2

2
222
222

22
222
2

2
22
222

2
2222222
22

2 2
2222

2
2

222
2

2
22

2222
22
2222
22222@
22
2
22
2

22
2@2
22 2

2
22
2
2

2
222

2

2
2

2

2

22
222
22

22
2
2
2
22

2
2

22

22
2
2

2

2
222

2

2 2

2

222

2
22
222

2

2

2
2
2 2

2

222@
22
@222
22

22 2@
22

2
22 2
22 2

2

2
22

22
22
2 22
22 2

22
2
2

2
2

2

2
2

2

2 2
22
222

2
2
2

2

2
2
2

2
2

2

2

2

2
2
2

2

2
2

2
2

@
2
2
2

2

22
2
2
22

222 22
2

2
2

2
2

2
2 222

22222
2
2
2

2
2
2
2
2

2
22
2

2
2222222
2222

2
22222
22

2
222

2
222

2222

2
22
22

2 22222
22

2
2
2

2
2

2

2@
2

22

2

2
2
2

222222
222 2

2
@2
2

22

222

2
2222

2 222
2

22
2

2
2
@

2

2

2

2

2
2
2
2

2
2

22
2 2
2
222

2

222

2
2
2
2

22
2

2

222

2

2
222

2

2
222 2

2

2
2
2
2
2
22 22222

2
2

@22
2@

2
2222
2

2

2

2
222

2
2

2

2
2222
22222

2222

2
@
22

2
2
2
22

2

2
2

2222
22
2

22
222

222
22

@
2
@22 2222

2

22
22

2
2

22
22
222

2

2

2

2

2

2
22
2
2

22
2

22

2

2

2

2

2

2

2

2222
22

222@
2

@2222
22222

2
2
2

2
2
2
222

2
2 222
2
2

2
22

22

222

@
2@

2

2

2

22

222
2

22

222222

@

2
2
2

2

22222
2

222222
22

2
2

2

2
2
2

222
2

2

2

2

2@2
2
2

2

22

2

2

2222

2
2 2
222
22

222
2
2
22

2

2

2
2
2
2

2
22

2

22

22

22

2

2
2
2
2

2

2
2
2

2
22

2

2
2

2

@
2

22
22
22@
22

22

2222

2

2

222

@2@2222

2
22

222222

2
2
2
22

2

2

2

222@
2
222222@2
22

2

2

2

2

2

2
2

2

2
22222
2
22

22
22

2
22
22
222
22222

22

2

22

2
2
2222
22222
222

2

2222
2
2

222222
22
2

22

2
22

2
2

22

22
2
22

22

2

22
222

22

2
2 2
22
222

22

2

22

2

2
22

22
2 2
2

222

2
22 22

2

2
222

2

2

2
2

222
2222

2

2

222
222

22
2
2

2

2

2
2
2

2

2
2

22
22

2

2

222
22

22

22

2

2

2
2
2
2

22

22

2

22
2

2

2
2
22

2 2
2
2 222
2

22

222 2@

2

@

2
22
2

@

22

2

2
2
2
2

2
22
2
2
22
222

22@
2

2
2

2

2
2

2

2

2@

2

@2
222222
2

2

22

2
222222

2
22
2
@2
@

2
222
2

2

2
22

2

2
2

2

2

2
22

2
222 2

2
2

2 22
2

22 2 2222
2

22

2222

2

22

2
2222
22

2
22 22
22
2222
22
2 2
22

22
2 2
22

222222
22

22

2
2

22@222
22
2
222
2
22

2

2

2
2
2
2
2
2

2
22
2 2
22
22

22
222

2
22

22222222

2
2
2222

22

2

2
22

2
2

2
22222

22 2

2

2
2222

2

2
222

2
2

2
222

2
2
2

22
2

2
22
2

22

2

2

222
2
2

2

22

2 2
2

2222
2
2

2

22

222

2

2

2

2

2

222

2
2

222
2
2
22 2

22
2 22 22

2
22

2
2

22 2 2
22

222
2 22 2

2 222

22
2

2
2
22
2

222
2
2
22
22
2
2
22
2

2
22

2 2
22222
2
222
222

22 22

2

2
2
2

222

2

222
2222222
2 2

22
22 2@22 2

22

2
2

2
2
2
22
2
2
22
@22222
222 222
2@

2

2

2

2

2
22

2222 2

2
2

2
2

2
22

22
2
2222 2222 22

2 2
22

22222 22

2

22
22
22 222

22

2

22

22 @
2222

2222
22

2

2 222
2

22

22

22222222
222
2

2

2
2

22
222

2222222

2 @

2

2
2
2222
2222222
2
222
222
2
2
2

22
222
2
22
222
2
2222
22
2
222

2

2
222

2
2
2
2222

22
2
22
2

2
2

22

2
2222

2
22
@

22

22
22 @2@2

2
222
2

22

2222
2
2
2 2

222
2
222

22222
222

2
22

2222
2
222
2222
222

2

2
2

22

@2
222
222 222
2@2@@@2

2 2
2

2

2

2

2
22

2 2222
222
2222
2
2
2

2

2

2
2
2

2
2222
2

2222

2

2

22

22
22

2
2

2222
2
222

22

2

22
2 2222
2222
2
2

2
22
2

222
2
222@
222@
22

@2

@

2

@@
@
@

@@@

@@2

@
@
@

@2
@
22

@
2@22

2
@
2

2
@
@
2@
@@

@@@
2

2 2

2@
2
2@222
2222

2@22
@2
22
@
22

22
@
@@

2
22
@
@2
@
2
@
22@

2
22222
2
2222222

222222
22
22

22

222

2

2

2

2
2

2
2

2 2

22 2
2

2
2

2

222222
2 22
2

2
2
2

2
2

22222

2
222

2222 22
2 22

22
2

2
2
2

2
22

2
2222

22
222
222

22
22 2

22222
2222

2
2

2

222
2
222
222

2
2
22
2

22

222
2

22
2222
2

222

2222
22
2
2222
22 2

22222

2
22

222 2

2

2
2
222

22

222
2

2222 22222
22
2

22
2

2
2

2
222

2

2

2

22

2

22
2
22 2
2

2
2
2

22

222

2
2
2

222
222

22222
22

2

2

2
2

22

22
2 2

2

2 2
2

2

2

2

2

2

22
2
2
2

22 222

2
2

2

222
22 22
22

2

22

222

22
22 22

2
22

2
2
2

2 2
2

2

2
2

2
2
2
2

2

2
2

22

2

2

2

2
2
2
2

2

2

22

2
2
22222222

2222
2

2
22
2

22

22222

2

2

222

2

222

2

222

2
22
2
222
22@

22
222 2

2222 222 22
2222

22
2
22
2

2
2 2
2
2
2

2
2222@22

22
2@
22
2
2
2

2222

@

2
222
2222

2

2@2

2
2

2
22
2

22
2
2
2
2
2
22

2222

2
22
222

22
2
2

@
2222
2
2@2

22

2
2
2

2

@
22

2

22
22

2
2@2222

2
2

2
2
222
@

@2
222

22
2222
2

2

2

2

22222
2

22222
2

2
22

2
2

2
2

2

2
2
2

2
222
22
2

2
2
222
2

2

2
22
2
2
2

2

2

2
22

2
2
2

22

2

2
22

222
2

2

22

222

2

2

22

2

2

2
2
22

22

2

2

2

2

2
22
222
2
22
22

2

2

2

2
2

22

22

2

2

2

22

2
2
2 2

22 2

2
2

2
2222

22

2
22222

2
2
22222

2
22
2
2

22

2

22

2

2

22

22
2222

2

2

2

222

2222
22

222

2
2222
22

2
22

22
222222
2

22

22222
2
2222
22222
222

2

22

22

222
222222
2

2

2222

2
22
2
2222
22222 22
22 2
2

22 2
2222@
2@
22

2
222
2 2

2
2
22

@
@

@
22

2

2

22
2

2
2 @@22@2
2@

2
2

@
@ @@@
@@
@
22

22
@22@2
22
2

22
2

2
2
@

2

@
2
222

2
222
2
22

22222

@2
222222
2
@

2
22@2
22
2
2
2222
2222

22
222
2222

2@
2
2222

2
@22
22
22
2
2

2@

22@2

@

2

2

2
2
@@2
22
2
2
22

2
2
2
2
@

2

22

22

2
2
22
2
2222
2
22
2
2222

2

222

2
222

@2
222
2
2
22

2
22222

222
22222

2
2
2222

22 2

2
2
2222222
2
222222222222

2
2222
222
2
2
22
2
22
2
2
22

2

22222
@22

222
22
2
222

22
22
2
22
22
22
2
22
2
22
2
222
222
2

2
2

2
2222

22 222

2

2

2
2

22222

2
2
2

22
2

2
222222
2 222
2222222222

222 222222222222222
22222 22@
222

2

2
2
22

22
222
22
2

222
22@2
222

2
2
2
22222222

2
22

22222
22
22
2222

2

2
2
2 2 2

2

2

22

2

2

222
2
2
2
2

22

2
22

2

222

2
2

2

2

22222
2222
22222
22222222222222222
222
2
2@222222222222

22
22222
22
22222
2
2

2
22

2
2222222222
2
2

2
2
22
2

22

22
22
2

2

2

2
2
2

222

22222
2
222222@
2

@

222
2
22
22
2

@

2

2

@
@2
2

2
2

@
@
@
@
@

@

2 2

2

2
2

@2

2
2

222
2
22

2
2

2
2

2

2
2

2
2

22
22

2

2

2

@
2
2
22
2
222
22

2

@

22
222 2
2

2
2

2

2
@

22
2
2

2
2

2

2

22

22
22

2

2 2

2
22

22

2

2

2

2

2

2

2

2

2

2

2

222
22

22
2
2
222

2

2

2

2
2

2

222
2

22
2

2

2222

2

2222
22

2

2

222
2
2

22

2

22

@2
2
@2

2

2

22
2
2222
2

2
22

22

22222

2

2

22 222
2222

2 22

2
2

2

2

2

2
22
22
2
2
222

2 2222
2
2
@

22

2
2
2
22
2
22222

2
222

2222
222222
2@
2

2
22
2@2@

2

@2
@

222
@

22
2
2
222
@
@

222

@

22
22
2

2
2

2
222
22@22

2

2
222
2

2
2

2
22
22
@
22

22
222
222

222

2

2
222

2@2

2

@@
2
2
2
22

@

2 2

22
2
2
@222
22
222

22

2222@

2

2

2

2
2
22
222222
22
2
2

22
2
22
22
22222222
22

2

22

22

2

2

2

2

22

2

2

2
2

2
2

2

2

2
2
2

22
2

@

2@

@

2

2

2

2
22

2
2

22

2

22
2

2
2

2
2

2

@
@
222@

222

2

22
222
2

2

2
2

2

2

22

22
2
22

2

22
2
22

2
2
2

2 @

2
2
222

22

2

2

2
2

2

2

2
2
2

2

22

2

22
2222

2

2

2
2

22
2

2

2

2

2

2

22

22

2

2

2
2222
2
2222
22
22

2

22

2
2
2
22

22

22

2

2222222 2

2

2

2
222

2

2

2222

22

2

2

22
2

@
@

@

22
2

2

22 22 2

2
22

2
22
222
2 2

2

2

2 2

2

2

22
2

22222
2
22
22
2
@2
222
22222

2
22222
22222
222
2

2
2222

22222
22

2

2
2
22

2

22
2

22222 2
22
2
222
222222

2222
22
2
22222
22222

22
2222222
22

2
2
2
22

2

222

@

2
@

@

2

2
@@@2@

@

2

2
@

@@2

@

2
2

222

22

2

2

2
2222222

2
222
22

22
2
2
2
2
222
2

2222

2
2222

2 222
2
2
22
2
2

2

222

2
@

2

@

2
@2

222
@

@
@

2

@

2
2
22

@

@2@
@
22

2@@@
@222
2@

2
2
2

22
2

@@ @
@@

2

@

2

@ @2

2

2
@

22
@

2

2

22
2

22

@
2

2
2

22
22
2

@

@

2

2@
2@

22@
@

2@
2
@@
22

2
2

2

2

22

2222

222222
2222
222

22222222
22

22
2222
222
222222

222
2
222
222

2222222
22222222@22
2222@
222

222222 2222222
22222

222
2
22222222
2
222222
222222
@22

22

2222
2
222
22

2
2

22

22

22
2

22

2 2
222
2 222
2222222@22 22222222

222222
222 22222

2222 22222
222
2@2222@

2

2

2
2
222222
2222222
222
22222
22222222

2
222222
2
222@
222
2222

222
2
22222
2@
22

22222222
222
2
2

22

2

222

222222
222222
22

22
22222

22222
2222
22222
222222
2222

222222 22222
22

2
222
22
2
22
22

2

2
2
222
22222222
22
2
2
222

22

222

22222

222222 2 2
2

2
22
@22

2

2
22

222 222
2
222
22
222
2

22
2

22
2
2
22

22
222

222222222
22222

2
2
22
2
2
2

222
2222
2@2

2

2
2
22

22222
2222

222 2
2

2222

222222
2222 22

2
2

2
22222
2

22222222222 2222 22 2@
22 222222

2222 222

2222
22

22 2222
2222 222

2222 2
@

2222222 22
22
2222 22
222
@ 222
222
22

2

2
2
2222
222
22

2
2222

2
22
2

22
22
2
2

222222
2

2

2 22@
2@2
2

2
@@
@
2
222
222
2222@22
222

2
22

2
2

22
2
222
2

222

2222
222
2

22
2

222

2

2

22

222 222

2
2

@ 2

2

@

2
2
2
22

@

222
2 22

@

2

@

22 2222222

@

2

2

222

@@@@@
@2@@2
2
22

222222
222
2222

@
2222
2

222222
22 2

2222
222
2
222

@

2 2
2

2
22

2

@
2
2

222 22
2

2
2
2

2
2

2
2
2
2
22
222
2
22

222
2222
2
222
@2
2

22
22
2
2
222
22
2

2

22
@2 2

@

22
@

22

22
22
2
2
2222

2
22222

2@ @ 2
22

2
2222
2
2
222

222 22

22
2
22

2

2

22
2

22

22

2
2
2
22222
22222
22

2
22
2 2

222
222

2

2222
222
22@

@

2
22
22
@22

2
2@22222
@ 2

2
@2
22
2
2

@

2

2

2

2
2
2

2@2
@ 222@

@

@
@

2

22

@@2

@
2

222

@2 2
2

@@2@

2

@@2
@@

2@
2
@@

2
@
2
@

@
2
@@ 2
2
222
2

2
2
2

22
2

@
2 @

22 @2

2 2

2

2

2

2

2
2

2

2

@ 2

@

2
22

@ @
@2

2
@
2

@
@

2
22

2
2

2@

222

2

2

@

@2@2 @
222
@

@@22

@@@@
@@

22
2
222
@
@ @
2

@

222@
2

2

@@
@

40
0

1700

1670

1680

1690

39
0

1720

1730

1710

1740

1750

N
or

th
in

gs

42
0

43
0

41
0

44
0

45
0Eastings

21

9

14
16

20

15

8

13

2

7

1

11

17

18

22

19

10

12

3

6

5

4

To
 H

ud
ay

da
h

To Mahweet

To A'mran

To D
ham

ar

To Marib

To
 a

l J
aw

f

Sub-Basins
 1 : W. al Mashamini
 2 : W. al Madini
 3 : W. al Kharid
 4 : W. al Ma'adi
 5 : W. A'sir
 6 : W. Khulaqah
 7 : W. Qasabah
 8 : W. al Huqqah

 9 : W. bani Huwat
 10: W. Thumah
 11: W. as Sirr
 12: W. al Furs
 13: W. al Iqbal
 14: W. Zahr & al Ghayl
 15: W. Hamdan
 16: W. al Mawrid

 17: W. Sa'wan
 18: W. Shahik
 19: W. Ghayman 
 20: W. al Mulaikhy
 21: W. Hizyaz
 22: W. Akhwar

Well Type Simple

2  Bore

@  Dug/Bore

Total Deth of Boreholes in Color

!  < 100 m

!  100 to 200 m

!   200 to 400 m

!  > 400 m

Legend

 Asphalt Road

 Catchment Boundary

Kilometers

20151050

F

Sana'a University
Water & Environment Center (WEC)

Sana'a Basin Well
       Inventory

Legend

Figure  5.5b :  Total depth of boreholes .
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Figure 5.6b : Aquifer types supplying existing wells .
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Figure 5.7a : Average water levels in meters below ground level (dug wells)
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Figure 5.7b : Average water levels in meters below ground level (boreholes)
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Figure 5.8a : Potentiometric surface (water level elevation above sea level per square kilometer) - dug wells
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Figure 5.8b : Potentiometric surface (water level elevation above sea level per square kilometer) - boreholes .
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Figure 5.9a : Electrical conductivity distribution per square kilometer (Dug wells)
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Figure 5.9b : Electrical conductivity distribution per square kilometer (Borehole)



21

9

1514
16

20

8

13

2

7

1

12

19

18

17

22

11

3

10
5

6

4

40
0

1700

1670

1680

1690

39
0

1720

1730

1710

1740

1750

N
or

th
in

gs

42
0

43
0

41
0

44
0

45
0Eastings

T e m p .  o f  D u g  W e l l s  / 1  s q .  k m

 < 20          °C

 20 to 25    °C

 25 to 30    °C

Legend

 Wadi Plain

 Sub-basin boundary and number

 Catchment Boundary

Kilometers

2520151050

Sana'a University
Water & Environment Center (WEC)

Sana'a Basin
Well Inventory

11

Figure 5.10a : Temperature distribution per square kilometer (Dug wells)
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Figure 5.10b : Temperature distribution per square kilometer (boreholes)
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Figure 5.11a : pH distribution per square kilometer (Dug wells)
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Figure 5.11b : pH distribution per square kilometer (Boreholes)
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7

Figure 5.12a : Number of abstracting wells per square kilometer .
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Figure 5.12b : Total Annual Groundwater Abstraction (m³) per Square Kilometer 
                           (see figure 5.12a for number of wells)
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