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Abstract. During the 20th century, the Dead Sea level has dropped by more than 34 meters as 

a result of anthropogenic intervention in its water balance. In order to stop the decline and to 

stabilize the lake water level, a project to convey seawater from the Red Sea to the Dead Sea 

is being considered. The inflow of seawater to the Dead Sea will have a major impact on the 

lake structure. The mixing with the Red Sea water is expected to change the lake from a 

holomictic one, that overturns and mixes once a year, back to a stratified - meromictic one. 

To the best of our knowledge the response of the fresh-saline water interface in coastal 

aquifers to changes from holomictic to a meromictic lake has never been studied before. 

Therefore, the objective of our study is to quantitatively evaluate the configuration of the 

groundwater and the flow regime within a homogenous aquifer adjacent to a stratified lake. 

The high density differences, which are expected to develop between different layers in the 

Dead Sea, make it an ideal case study for such system, even though it is rarely found in other 

natural systems. In the first stage of the study conceptual and numerical models were 

developed in order to study the steady state configuration in the aquifer. The conceptual 

model provides a basic assessment of the shape and position of the interfaces between the 

water bodies in the aquifer, using the basic Ghyben - Hertzberg approximation. For the 

numerical model, we used COMSOL Multiphysics (FEMLAB 3.5a) in order to quantitatively 

evaluate the coupled fluid and solute transport equations. The results of the conceptual and 

the numerical models show that the epilimnion intrude into the aquifer as a wedge-like shape, 

in-between the fresh groundwater and the saline brine, and that three interfaces are formed 

within the aquifer. The first two are between the water from the upper mixed layer and the 

fresh groundwater and lower brine, respectively. The third interface is between the fresh 

groundwater and lower brine. The groundwater flow is characterized by three circulation 

cells which discharge to the lake along the interfaces. Sensitivity analyses to the density and 

thickness of the upper mixed layer reveal that only a thick seawater layer and large density 
differences enable the intrusion of lake water and the creation of this unique groundwater 

configuration and flow patterns. In the second stage we use a laboratory physical model in 

order to validate the results of the numerical model. The results of these experiments show the 

same patterns with regarded to the location and geometry of the water bodies in the aquifer 

under steady state conditions. In addition, the physical model, coupled with the same scale 

numerical simulations, enables us to study the transient development of such system with 

time. The results of both stages can be used as a preliminary assessment for the future 

conditions in the aquifer adjacent to the stratified Dead Sea. 
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