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Experiments overview 

For the purpose of the project MoST we separately have shown the laboratory infrastructure as 

well as experiments control a data acquisition. Hereby, we summarize and show the organization 

of the experiments, their performance, results and conclusion. This report demonstrate the 

peculiarities of the passive seawater intrusion experiments with a main purpose to investigate: 

 Seawater intrusion and retreat reflecting the cline characteristics; 

 Influence of density difference between the seawater and freshwater; 

 Conditions of different gradients controlling the seawater cline dynamics and features. 

The overview of the experiments performed and relevant parameter values can be found in Table 

1. 

Table 1 Experiments and parameter values overview 
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Hydraulic conductivity determination 

Prior the experiments conductance, separate attention has been given to the determination of 

the hydraulic conductivity. To mimic aquifer conditions, glass beads have been used with a 

characteristic as provided by the producer. Glass beads selected for experiment conductance are 

produced and delivered by SiLi GMBH produced with five specific diameters: 

 1.00– 1.30 mm; 

 0.80 – 1.00 mm; 

 0.40 – 0.60 mm; 

 0.30 – 0.40 mm 

 0.04 - 0.07 mm. 

Producer SiLi GMBH delivered all technical details like chemical compounds content, particle 

roundness, elasticity module, porosity, granular distribution definition and other parameters 

relevant for experiment conductance (Figure 1 - Figure 10). 
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Figure 1 SiLi glass beads product data sheet – page 1 
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Figure 2 SiLi glass beads product data sheet – page 2 
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Figure 3 SiLi glass beads product data sheet – page 3 
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Figure 4 SiLi glass beads technical sheet – page 1 
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Figure 5 SiLi glass beads technical sheet – page 2 
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Figure 6 Granular distribution of glass beads diameter 1.00- 1.30 mm 
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Figure 7 Granular distribution of glass beads diameter 0.80.- 1.00 mm 
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Figure 8 Granular distribution of glass beads diameter 0.40.- 0.60 mm 
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Figure 9 Granular distribution of glass beads diameter 0.30.- 0.40 mm 
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Figure 10 Granular distribution of glass beads diameter 0.04.- 0.07 mm 
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Figure 11 Determination of the hydraulic conductivity 

Determination of the hydraulic conductivity of the glass beads has been performed by the 

application of Darcy law within the laboratory flume. After setting the boundary conditions 

within the boundary chambers, a gradient has been created to force the water flow through the 

porous media. As soon as stationary conditions have been reached, volumetric discharge has 

been measured at the flume outlet. This value was used when applying the Darcy law which 

enabled the determination of the hydraulic conductivity. As seen in Figure 11, results indicate 

linear relationship between the gradient and the seepage velocity thus leading towards the value 

of the hydraulic conductivity equals to 1.20 cm s-1 for the glass beads diameter 1.00 – 1.30 mm.. 
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Visual observations and results 

Due to the scope of laboratory infrastructure, one needs to enable clear and temporally 

synchronized snapshots of the cline within the flume. For this purpose, operative and controlling 

equipment are controlled together with GoPro7 high resolution camera. Light effect has been 

given by the use of 150 W LED reflector.  

Prior the experiment conductance, marks are placed onto front glass plate (Figure 12) to enable 

spatial referencing system use while analyzing the seawater cline. After flow boundary conditions 

are set up and steady state condition is reached, red color dye is introduced into seawater 

chamber until homogeneity is ensured. 

During the experiment, GoPro10 camera is set up to create a snapshot of the operative chamber 

front side every 60 s. This gives full information on transient nature of cline features unless steady 

state is reached. 

To demonstrate real visible results from the experiments we show in Figure 12 - Figure 34: 

 Results from 0 – 90 minutes with time step of 10 minutes; 

 Results from 90 – 570 minutes with time step of 30 minutes. 

 

Figure 12 SWI cline t= 10 min 
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Figure 13  SWI cline t= 20 min 

 

Figure 14 SWI cline t= 30 min 

 

Figure 15 SWI cline t= 40 min 
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Figure 16 SWI cline t= 50 min 

 

Figure 17 SWI cline t= 60 min 

 

Figure 18 SWI cline t= 90 min 
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Figure 19 SWI cline t= 120 min 

 

Figure 20 SWI cline t= 150 min 

 

Figure 21 SWI cline t= 180 min 
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Figure 22 SWI cline t= 210 min 

 

Figure 23 SWI cline t= 240 min 

 

Figure 24 SWI cline t=270 min 
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Figure 25 SWI cline t= 300 min 

 

Figure 26 SWI cline t= 330 min 

 

Figure 27 SWI cline t= 360 min 
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Figure 28 SWI cline t= 390 min 

 

Figure 29 SWI cline t= 420 min 

 

Figure 30 SWI cline t= 450 min 
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Figure 31 SWI cline t= 480 min 

 

Figure 32  SWI cline t= 510 min 

 

Figure 33 SWI cline t= 540 min 
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Figure 34 SWI cline t= 570 min 

SWI intrusion features and conclusions 

Main results and outcomes are presented below with emphasis to toe length and wedge height. 

Seawater intrusion and retreat 
Inspection of the peculiarities of seawater intrusion (SWI) and seawater retreat (SWR) and specific insight 

to cline toe length and wedge height in Figure 35 - Figure 37. Unless no significant difference has been 

observed in toe length characteristics between SWI and SWR, wedge height shows sensitivity. Higher 

wedge height has been observed for SWR.  
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Figure 35 SWI toe length observed under stationary conditions 

 

Figure 36 SWR toe length observed under stationary conditions 
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Figure 37 SWI and SWR wedge height observed under stationary conditions 

Hydraulic conductivity influence  to SWI 

Hydraulic conductivity has been shown to be of minor impact to seawater cline parameter values under 

stationary conditions (Figure 38 and Figure 39). Although not visible on figures attached, hydraulic 

conductivity significantly influences the time scales of seawater cline for both SWI and SWR. 
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Figure 38 SWI toe length observed under stationary conditions for variable K 

 

Figure 39 SWR toe length observed under stationary conditions for variable K 
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Effects of density differences 
Density effects are shown to be important factor controlling the seawater parameters when observed 

during experiments as shown in Figure 40. 

 

Figure 40 SWI toe length observed under stationary conditions for variable  seawater density 
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