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Issue of Coastal Saltwater Intrusion 
 

As groundwater usage is soaring, Some big problems, such as 

climate change and seawater intrusion in coastal areas, are faced 

with around the world. Some countries have already configured the 

seawater intrusion Research Council for a study to reduce seawater 

intrusion. 

This silent disaster caused by seawater intrusion problem will not be 

taken lightly anymore.  

In this study, using Negative Barrier confirmed seawater intrusion 

abatement efficiency. 

 

“Saltwater intrusion is the biggest untold water story in the world today. It’s 
a silent problem. It’s easy to ignore politically but it can spoil the water 
source for future generations.” – Ron Duncan, interim general manager 
Soquel Creek Water District 
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Methodology 
 

In this study, we investigated the Single negative barrier and Double 

negative barrier. Single negative barrier, located on the coastal area, 

is a method of pumping only seawater. Double negative barrier are 

separated by seawater negative barrier and freshwater negative 

barrier which is  located on coastal area and inland, each of them 

produce seawater and freshwater respectively. 

Both methods share the disadvantage of low energy efficiency. 

However, they are less costly than low permeability barriers or 

positive hydraulic barriers. One of optimization targets would be the 

maximization of saltwater ratio at a saltwater pumping well. In this 

work we determined saltwater intrusion length as a function of 

pumping well locations and pumping rates. In particular we tried to 

produce groundwater, which satisfies drinking water criterion on TDS 

(in Korea, less than 500mg/l), using the double negative barrier. 
 

 

 

 

 

 

 

 

 

 

 

 

Modeling Domain 

 

We have used the sharp-interface approximation for modeling fresh 

and saline groundwater flows.  

▪ The hypothetical model domain considered is 500m by 500 square. 

One side of the square is a coastline where sea water can intrude and 

freshwater can leave the aquifer. Two boundaries perpendicular to the 

coastline are assumed no flow boundaries. Along the inland boundary 

uniform fresh groundwater flux is specified. The influx sums to be 

648m3/d. 

▪ The hydraulic conductivity of the aquifer is 10.6m/d, effective porosity 

is 0.3, freshwater density is 1000kg/m3 and the specific gravity of sea 

water is 1.027. 

▪ Single seawater pumping well at a distance of 20m, 55m, and 90m 

from the coast line is considered. Pumping rates applied are 0 and 

1550m3/d. 

▪ For the double negative barrier, the freshwater well is fixed at 300m 

from the coast line. The freshwater-well pumping rate varies from 0 to 

190m3/d. The saltwater well location is chosen from 20m, 40m, 55m, 

70m, and 90m. The pumping rate applied varies between 0 and 

1550m3/d. 
 

Result 
 

-Both type of barriers, single and double, can be used to mitigate 

saltwater intrusion in groundwater. Double negative barriers can reduce 

up to 10% of natural saltwater intrusion length. 

-Double negative barriers performed less efficiently in mitigating 

saltwater intrusion. But the former offers the advantage of freshwater 

production in an inland well and of lowering groundwater level. Lower 

groundwater levels may benefit low lying coastal areas where 

groundwater logging is a chronic problem. 

-Cases considered show that saltwater intrusion reaches a quasi-

steady state after about twenty years. 

 

 

 

 

 

Article about Coastal Saltwater Intrusion 

Type of  Negative Barrier 

• Single Negative Barrier • Double Negative Barrier 

Saltwater Intrusion Distance 

• Single Negative Barrier • Double Negative Barrier 

Seawater ratios (%) of freshwater well (a)∼(c), at 300 m, and of saltwater well (d)∼(f). Saltwater well 

locations: (a) and (d) at 20 m, (b) and (e) at 55 m, and (c) and (f) at 90 m 

(a) (b) (c) 

(d) (e) (f) 


