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Introduction  
The seawater intrusion (SWI) represents a relevant problem for communities living in many coastal regions and in 
small islands, where the amount of fresh water available for human consumption or irrigation purposes depends on 
the equilibrium between the natural groundwater recharge from precipitations and the surrounding sea.  
This issue can be aggravated by climate changes, and, in particular, by the reduction of  the natural groundwater 
recharge. The consequent decrease of the freshwater flows from inland rather than sea level rise, as recently 
demonstrated by [1],  leads to an enlarged seawater intrusion into coastal aquifers. 
Numerical models may be an useful tool for agencies involved in the management of the coastal aquifers, for 
example to suggest a rational exploitation of water resources and/or to guarantee a proper freshwater flux to limit the 
inland rising of the saltwater wedge. 
The effectiveness of numerical models is usually tested on numerical [e.g. 2] or, more rarely, on physical 
benchmarks [e.g. 3], but in few papers only [e.g. 4] the results originating from predictive numerical models are 
compared with field data evidences. 
This is probably due to the difficulties and costs related to the achievement of reliable data, not only to define the 
salinity spatio-temporal distribution, but also for a proper definition of the boundary and initial conditions, as well as 
of the hydrogeological characteristics of the aquifer. So that the chance of having a limited or excellent agreement 
between numerical and real case results may be related to an inadequate knowledge of the site, as well as to a lucky 
combination of the approximations made in the calibrated model. 
In the following pages is reported the experience gained during the calibration of a numerical model on physical 
evidences inferred from a large scale experiment of laboratory. 
The physical model, built at the University of Padova (Italy), represents the terminal part of a coastal aquifer and 
consists of a flume 500 cm long, 30 cm wide and 60 cm high, filled for an height of 49 cm with glass beads 
characterized by a d50 of 0.6 mm and a uniformity coefficient d60/d10 ≈ 1.5. The resultant porous media is 
homogeneous, with porosity of about 0.37 and hydraulic conductivity of about 1.3×10-3 m/s. Upstream from the 
sand-box, a tank filled by freshwater provides the recharge to the aquifer. The downstream tank simulates the sea and 
red food dye is added to the saltwater to easily visualize the salt wedge. The volume of the downstream tank is about 
2 m3. This dimension and the weak incoming freshwater flow guarantee that the salt concentration variations (i.e., 
water density variations) are negligible during the experiment duration. Due to its artificial nature and the accurate 
monitoring conditions, the uncertainties in the physical modelling are limited. At the same time, the size of the model 
let us able to develop long-time experiments, during which time intervals when the phenomenon is dominated by 
convective or diffusive flow are clearly recognizable, being the saltwater wedge free to move for a larger and well 
identifiable extent. 
In a whole large scale experiments may represent a good compromise between field sites, which most of the time are 
largely undefined, and small-scale models of laboratory, which sometimes suffer from their own dimension. 
The saltwater intrusion problem is analyzed by means of an approach based on the mixed hybrid finite element 
method for the discretization of the diffusion term in both flow and transport equations, and a high-resolution finite 
volume scheme for the convective term [5], coupled to the discretized diffusive flux by means of a time-splitting 
approach. This numerical model guarantees high accuracy in the evaluation of both the velocity and concentration 
fields together with the stability of the solution in the presence of large gradients. 
Some preliminary results comparing the extent of the saltwater wedge obtained from physical and numerical models 
(Figure 1 ), make clear the advantages of comparing results of the simulations with the evidences derived from large-
scale  experiments.  
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Figure 1: saltwater intrusion and retreat 
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