


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



 

https://www.psr-inc.com/
mailto:hera@psr-inc.com


 

 

https://qgis.org/en/site/


https://www.rspatial.org/


 

 



 



 



 



http://sirh.ideam.gov.co/Sirh/faces/observatorioSuperficiales.jspx




 

https://geoportal.dane.gov.co/servicios/descarga-y-metadatos/descarga-mgn-marco-geoestadistico-nacional/
https://geoportal.dane.gov.co/servicios/descarga-y-metadatos/descarga-mgn-marco-geoestadistico-nacional/
http://sedac.ciesin.columbia.edu/data/set/popdynamics-1-km-downscaled-pop-base-year-projection-ssp-2000-2100-rev01/data-download
http://sedac.ciesin.columbia.edu/data/set/popdynamics-1-km-downscaled-pop-base-year-projection-ssp-2000-2100-rev01/data-download




• 

𝑀(𝑅) = ∑ 𝑤 ∙ 𝐴𝑡𝑟(𝑃𝑖) ∙
𝐼𝑛𝑡(𝑅, 𝑃𝑖)

𝐴𝑟𝑒𝑎(𝑃𝑖)
𝑖

𝑊ℎ𝑒𝑟𝑒:

𝑤 = 𝑈𝑛𝑖𝑡 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟

𝐴𝑡𝑟 = 𝐴𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 𝑣𝑎𝑙𝑢𝑒

𝐼𝑛𝑡 = 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑟𝑒𝑔𝑖𝑜𝑛 𝑖𝑛 𝑢𝑛𝑖𝑡 𝑜𝑓 𝑎𝑟𝑒𝑎

𝐴𝑟𝑒𝑎 = 𝐷𝑜𝑚𝑎𝑖𝑛 𝑟𝑒𝑔𝑖𝑜𝑛 𝑖𝑛 𝑢𝑛𝑖𝑡 𝑜𝑓 𝑎𝑟𝑒𝑎

𝑃 = 𝑃𝑜𝑙𝑦𝑔𝑜𝑛

𝑅 = 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝑖 = 1,2,3 … , 𝑛





• 

𝑀(𝑅) = ∑ 𝑤 ∙ 𝐴𝑡𝑟(𝑃𝑖) ∙ 𝐼𝑛𝑡(𝑅, 𝑃𝑖)

𝑖

• 

𝑀(𝑅) = ∑ 𝑤(𝐴𝑡𝑟(𝑃𝑖)) ∙ 𝐼𝑛𝑡(𝑅, 𝑃𝑖)

𝑖





bdg_res0_rurl_up Rural properties affected by the reservoir 

bdg_res0_urbn_up Urban properties affected by the reservoir 

bdg_res0_ppa0_up Land purchase for conservation 

bdg_relc_road_up Roads to be relocated 

bdg_relc_rail_up Railways to be relocated 

bdg_relc_brdg_up Bridges to be relocated 

bdg_res0_tlin_up Transmission lines to be relocated 

bdg_popl_rurl_up Families affected by reservoir in rural areas 

bdg_popl_urbn_up Families affected by reservoir in urban areas 

bdg_res0_clea_up Vegetation removal before reservoir fill-up 

 





 







 



 

 



 



 

 

 

 

 





 





https://www.irena.org/documentdownloads/publications/re_technologies_cost_analysis-hydropower.pdf






 







 







 

 



 

 









 



 











 



 

 





𝐴𝑗̅

Aj

Aj

Aj 𝐴𝑗̅

𝐴𝑗̅  

 

 
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𝐴𝑛𝑛𝑢𝑖𝑡𝑦 =
𝑟 ∙ 𝐶𝐴𝑃𝐸𝑋 ∙ (1 + 𝑟)𝑛

(1 + 𝑟) ∙ (1 − (1 + 𝑟)𝑛)



 

𝐴𝑛𝑛𝑢𝑎𝑙 𝑔𝑟𝑜𝑠𝑠 𝑟𝑒𝑣𝑒𝑛𝑢𝑒 = 𝐴𝑛𝑛𝑢𝑎𝑙 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 (𝑀𝑊ℎ) ∗ Energy price (𝑈𝑆𝐷/𝑀𝑊ℎ)

𝐴𝑛𝑛𝑢𝑎𝑙 𝑛𝑒𝑡 𝑟𝑒𝑣𝑒𝑛𝑢𝑒 = 𝐴𝑛𝑛𝑢𝑎𝑙 𝑔𝑟𝑜𝑠𝑠 𝑟𝑒𝑣𝑒𝑛𝑢𝑒 − 𝐴𝑛𝑛𝑢𝑖𝑡𝑦
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Spillway on the right side of the riverbed

Water intake on the right side of the spillway

Spillway on the left side of the riverbed

Water intake on the left side of the spillway

Spillway on the right bank

Water intake on the left bank

Spillway on the left bank

Water intake on the right bank

Spillway on the right bank

Water intake on the right bank

Spillway on the left bank

Water intake on the left bank

Spillway on the center of the riverbed

Water intake on the left bank

Spillway on the center of the riverbed

Water intake on the right bank
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