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16 cities and 1 municipality

12,877,253 million people (NSA, 2015) 

1,512 estimated deep wells  as of April 2015  
(NWRB, 2016)

Metro 
Manila



Objective
• To simulate groundwater and saltwater interaction and map the saltwater/freshwater 

interface of Metro Manila:

2019
(present)

5-year
(future)

10-year
(future)

Normal pumping rate scenario

50% increase in pumping rate

50% decrease in pumping rate

• based on the total abstraction rate of 5,887 lps in NCR as of 2013 (NWRB)

• To delineate the areas that are mostly affected based on the generated models



Modeling Process



ModelMuse Interface



MODFLOW Packages
● Evapotranspiration (EVT)

● Recharge (RCH)

● General Head Boundary (GHB)

● River (RIV)

● Well (WEL)

● Seawater Intrusion 2 (SWI2)



200x200 Grid



Aquifer



Sea



Rivers



Wells



Results and Discussion
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Map
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Conclusion



● Saltwater intrusion into the coastal aquifers can be a larger problem in Metro 

Manila if over extraction persists in the following years

● For the 2019 model

○ in Cavite, Imus and Bacoor are greatly affected while General Trias and Dasmarinas 

are partly affected

○ in Metro Manila – Quezon City, Pasig, Makati and Paranaque are affected; 

○ Bulacan and Laguna areas are slightly affected

○ Towns of Taytay and Cainta in Rizal are greatly affected



● 5-year and 10-year models

○ Whole area of Bulacan and Metro Manila as well as parts of Laguna and Rizal 

becomes greatly affected

○ Cavite except towns of Silang and Indang is greatly affected



Recommendation



● If permissible, pumping tests should be conducted specifically for areas that 

lack records on static water level for better calibration for future models.

● Longer stress periods with multiple time steps should be simulated to better 

visualize the drastic changes in the active seawater interface
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