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SUPPLIMENTARY DATA FILE 
  



 
APPENDIX A: MAP WITH LOCATION OF THE PROJECT 
 
 

      
 

 
From http://www.un.org/Depts/Cartographic/map/profile/wsahara.pdf 
 
Coordinates: 26.172147,-11.0875829  

http://www.un.org/Depts/Cartographic/map/profile/wsahara.pdf


APPENDIX B: SURFACE METEROLOGY AND SOLAR ENERGY DATA FROM 
NASA (ATMOSPHERIC SCIENCE DATA CENTER)  

 
 

 

 
 

 
 



 

 
 

 
 
 



 
 

 

 
 

 
 
 
 

  



APPENDIX C: AQUIFER TYPE AND PRODUCTIVITY WITH LOCATION POINT 
 
 
 
 

 

Figure 1: Aquifer type and productivity with location point  



APPENDIX D: IRRIGATION WATER REQUIREMENT DATA FROM [23] 
 
 

Table 1: Potential irrigation efficiency and water requirements for 84 zones in Africa (see zone 14) 

 
 
 



  

 



 
Figure 2: Gross irrigation water requirements for 84 zones in Africa 

 
 
  



APPENDIX E: CALCULATIONS WITH EXCEL  
 
 
CASE 2 
 

 
 

 
 

 



 
 
 

 



 
 

 
 
 

 



 
 
 
 

 
 
 
  



CASE 3 
 

 
 
 

 
 

 
 
 



 
 

 
 

 



 

 

 
 
 
  



CASE 6 
 

 
 
 
 

 
 

 



 
 

 
 



 
 
 

  



APPENDIX F: CALCULATIONS WITH PVSYSTS  
 
CASE 2 
 

 



 
 
 



 
 
 
 
 



 
 
 
 
 



 
 
 



 
 
 



CASE 3 
 

 
 



 
 
 
 
 



 
 
 
 
 



 
 
 
 
 



 
 
 
 



 
 
 
 
 



CASE 6 
 

 
 
 



 
 
 
 



 
  
 
 
 



 
 
 



 
 
 
 



 
 
 
 
 



APPENDIX G: PUMP CALCULATIONS  
 

 
 
Cases 0-4 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 [𝑊𝑊] =  𝑄𝑄[𝑚𝑚3/𝑠𝑠] × 𝜌𝜌[𝑘𝑘𝑘𝑘/𝑚𝑚3] × 𝑘𝑘[𝑚𝑚/𝑠𝑠2] × 𝐻𝐻[𝑚𝑚]     (1) 
 

𝑄𝑄 =
7 𝑚𝑚3/𝑑𝑑𝑑𝑑𝑑𝑑
5 ℎ/𝑑𝑑𝑑𝑑𝑑𝑑

= 1.4
𝑚𝑚3

ℎ
= 1.4

𝑚𝑚3

ℎ
×

1 ℎ
3600 𝑠𝑠

= 0.000389 𝑚𝑚3/𝑠𝑠 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (ℎ𝑑𝑑𝑑𝑑𝑃𝑃𝑑𝑑𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦) =  0.000389  𝑚𝑚3

𝑠𝑠
× 1007 𝑘𝑘𝑘𝑘

𝑚𝑚3 × 9.81 𝑚𝑚
𝑠𝑠2

× 100𝑚𝑚 = 384.28 𝑊𝑊 = 0.384 𝑘𝑘𝑊𝑊  

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑃𝑃𝑃𝑃𝑟𝑟𝑦𝑦𝑦𝑦𝑃𝑃𝑃𝑃𝑑𝑑) =  0.384 𝑘𝑘𝑘𝑘
0.75

= 0.512 𝑘𝑘𝑊𝑊  
 
 

𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 �𝑘𝑘𝑘𝑘ℎ
𝑑𝑑𝑑𝑑𝑑𝑑

� =  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃[𝑘𝑘𝑊𝑊] × 𝑡𝑡 � ℎ
𝑑𝑑𝑑𝑑𝑑𝑑

�        

𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 = 0.512 𝑘𝑘𝑊𝑊 × 5 ℎ
𝑑𝑑𝑑𝑑𝑑𝑑

= 2.56 𝑘𝑘𝑊𝑊ℎ/𝑑𝑑𝑑𝑑𝑑𝑑  
 

 
𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 𝑃𝑃𝑃𝑃𝑟𝑟𝑦𝑦𝑦𝑦𝑃𝑃𝑃𝑃𝑑𝑑 𝑓𝑓𝑃𝑃𝑃𝑃 𝑝𝑝𝑦𝑦𝑚𝑚𝑝𝑝𝑦𝑦𝐸𝐸𝑘𝑘 [𝑘𝑘𝑊𝑊ℎ/𝑑𝑑𝑑𝑑𝑑𝑑] =  𝑄𝑄[𝑚𝑚3/𝑑𝑑𝑑𝑑𝑑𝑑]×𝜌𝜌[𝑘𝑘𝑘𝑘/𝑚𝑚3]×𝑘𝑘[𝑚𝑚/𝑠𝑠2]×𝐻𝐻[𝑚𝑚]

𝜂𝜂×3600[𝑠𝑠/ℎ]×1000[𝑘𝑘/𝑘𝑘𝑘𝑘]
  (2) 

 

𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 𝑃𝑃𝑃𝑃𝑟𝑟𝑦𝑦𝑦𝑦𝑃𝑃𝑃𝑃𝑑𝑑 𝑓𝑓𝑃𝑃𝑃𝑃 𝑝𝑝𝑦𝑦𝑚𝑚𝑝𝑝𝑦𝑦𝐸𝐸𝑘𝑘 �𝑘𝑘𝑘𝑘ℎ
𝑑𝑑𝑑𝑑𝑑𝑑

� =  
7 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑 × 1007 𝑘𝑘𝑘𝑘

𝑚𝑚3 × 9.81 𝑚𝑚
𝑠𝑠2

 × 100 𝑚𝑚

0.75 × 3600 𝑠𝑠ℎ × 1000 𝑊𝑊𝑘𝑘𝑊𝑊
= 2.56 𝑘𝑘𝑊𝑊ℎ/𝑑𝑑𝑑𝑑𝑑𝑑 

  
 
 
 
 

Case 5-7 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 [𝑊𝑊] =  𝑄𝑄[𝑚𝑚3/𝑠𝑠] × 𝜌𝜌[𝑘𝑘𝑘𝑘/𝑚𝑚3] × 𝑘𝑘[𝑚𝑚/𝑠𝑠2] × 𝐻𝐻[𝑚𝑚]     (1) 
 

𝑄𝑄 =
12.8 𝑚𝑚3/𝑑𝑑𝑑𝑑𝑑𝑑

5 ℎ/𝑑𝑑𝑑𝑑𝑑𝑑
= 2.56

𝑚𝑚3

ℎ
= 2.56

𝑚𝑚3

ℎ
×

1 ℎ
3600 𝑠𝑠

= 0.000711 𝑚𝑚3/𝑠𝑠 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (ℎ𝑑𝑑𝑑𝑑𝑃𝑃𝑑𝑑𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦) =  0.000711  𝑚𝑚3

𝑠𝑠
× 1007 𝑘𝑘𝑘𝑘

𝑚𝑚3 × 9.81 𝑚𝑚
𝑠𝑠2

× 100𝑚𝑚 = 702.48 𝑊𝑊 = 0.70248 𝑘𝑘𝑊𝑊
  

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑃𝑃𝑃𝑃𝑟𝑟𝑦𝑦𝑦𝑦𝑃𝑃𝑃𝑃𝑑𝑑) =  0.70248 𝑘𝑘𝑘𝑘
0.75

= 0.9366 𝑘𝑘𝑊𝑊  
 
 
𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 �𝑘𝑘𝑘𝑘ℎ

𝑑𝑑𝑑𝑑𝑑𝑑
� =  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃[𝑘𝑘𝑊𝑊] × 𝑡𝑡 � ℎ

𝑑𝑑𝑑𝑑𝑑𝑑
�        

𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 = 0.9366 𝑘𝑘𝑊𝑊 × 5 ℎ
𝑑𝑑𝑑𝑑𝑑𝑑

= 4.68 𝑘𝑘𝑊𝑊ℎ/𝑑𝑑𝑑𝑑𝑑𝑑  
  
     
𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 𝑃𝑃𝑃𝑃𝑟𝑟𝑦𝑦𝑦𝑦𝑃𝑃𝑃𝑃𝑑𝑑 𝑓𝑓𝑃𝑃𝑃𝑃 𝑝𝑝𝑦𝑦𝑚𝑚𝑝𝑝𝑦𝑦𝐸𝐸𝑘𝑘 [𝑘𝑘𝑊𝑊ℎ/𝑑𝑑𝑑𝑑𝑑𝑑] =  𝑄𝑄[𝑚𝑚3/𝑑𝑑𝑑𝑑𝑑𝑑]×𝜌𝜌[𝑘𝑘𝑘𝑘/𝑚𝑚3]×𝑘𝑘[𝑚𝑚/𝑠𝑠2]×𝐻𝐻[𝑚𝑚]

𝜂𝜂×3600[𝑠𝑠/ℎ]×1000[𝑘𝑘/𝑘𝑘𝑘𝑘]
  (2) 

 

𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝑘𝑘𝑑𝑑 𝑃𝑃𝑃𝑃𝑟𝑟𝑦𝑦𝑦𝑦𝑃𝑃𝑃𝑃𝑑𝑑 𝑓𝑓𝑃𝑃𝑃𝑃 𝑝𝑝𝑦𝑦𝑚𝑚𝑝𝑝𝑦𝑦𝐸𝐸𝑘𝑘 �𝑘𝑘𝑘𝑘ℎ
𝑑𝑑𝑑𝑑𝑑𝑑

� =  
12.8 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑 × 1007 𝑘𝑘𝑘𝑘

𝑚𝑚3 × 9.81 𝑚𝑚
𝑠𝑠2

 × 100 𝑚𝑚

0.75 × 3600 𝑠𝑠ℎ × 1000 𝑊𝑊𝑘𝑘𝑊𝑊
= 4.68 𝑘𝑘𝑊𝑊ℎ/𝑑𝑑𝑑𝑑𝑑𝑑 

  
 
  



APPENDIX H: DIAGRAM OF THE SYSTEM  
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