
Task: Create a flow & transport model for an infiltration basin scenario 

 

An infiltration basin has been built close to a river. The basin is about 1 m deep, and it is about 20m 

away from the river. The conceptual model is shown below: 

 

 



I. Setting up a flow model 

Step 1. Create a new project in Hydrus 3D 

 

Step 2. Define domain type and units 

 



Step 3. Define main processes 

 

Step 4. Define the time information (change the final time to 10 days) 

 



Step 5. Define output information 
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Step 6. ‘Iteration criteria’ and ‘soil hydraulic model’ remain the default setting.  

Step 7. Water flow parameters and tensors of anisotropy also remain as default.  

Step 8. Mesh parameters 

 

 



Step. 9 Generate the geometry 

9.1 Select the “Set the XZ-work plane” and view from “in Y direction” 

 

9.2 Select “Line – connected segments” and complete the shape as below: 

 

9.2 Create a surface by selecting ‘Planar Surface via Boundaries’ and clicking any outlines on the 

trapezium shape. 

 

9.3 Using ‘Translate’ function  



 

9.3 Select ‘Set the YZ-work plane’ and ‘Split line’ function (Splitting the line as below) 

 

 

 

 

9.4 Redefine the ‘grid origin’ and draw the top outline of the basin (by selecting “Line – connected 

segments”) as the figures below: 



 

 



9.5 Select ‘set YZ-work plane’ and draw the outline on the basin profile. (The coordinates of the two 

points (0,-1,-1), (0,6,-1); and delete the highlight line in the figure below) 

 

9.6 Change the ‘grid origin’ to the highlighted point and redefine the work plane to XY. 

 

9.7 Select ‘Line – connected segments’ and draw the bottom of the basin (as the figure below) 



 

9.8 Define boundary surface and solid 

Create surfaces by selecting ‘Planar Surface via Boundaries’ and clicking boundary lines on each 

surface. 

 

 

Once you complete all the surface, generate the solid by selecting ‘Solid - Boundary Surfaces’ and 

clicking the geometry. 



 

 

Step 10. 

Insert mesh refinement point at the bottom of the basin. 

 



 

Generate mesh after inserting the refinement points 

  

Step 11. Material set as default and define Initial condition 

Create a new pressure head initial condition as below and select the new pressure head and apply it 

to the whole domain. 



 

 

 



Step 12. Define the boundary condition. 

We know the river depth is constant (about 0.5 meter) and the water level in the infiltration basin is 

remain as 0.3 meters. Please select the propel boundary conditions and assign them to the basin and 

river. 

 

 

Step 13. Insert observation nodes and choose ‘Edit properties on FE-mesh’ 

 

Change the work plane to YZ and select the surface in the sections 

Please insert at least 5 observation nodes (from the bottom of the basin to the groundwater level) 



 

 

Step 14. Save the file and run the model 

 

Questions 

Is this river a gaining river (aquifer recharges river) or loosing river (river recharges aquifer)? How to 

change it? 

 

 

 



II. Setting up a solute transport model 

A contaminant has been detected in the infiltration basin on the end of the flow simulation. The 

concentration of the contaminant was 2 mmol. The contaminant has been removed in 3 days after 

the detection. Please build a transport model based on the given information and simulate the solute 

transport processes in the upcoming 10 days. 

1. Copy the existing flow model 

2. Select the ‘solute transport’ in the main processes  

3. Redefine the time (the final time) and output information (print times) 

4. import the initial condition from the end of the flow simulation 

5. Please insert observation points between the basin and the river 

5.1 Select view from ‘In Reverse Z-direction’  

 

5.2 Choose ‘Cut with Rectangle’ 

 

5.3 Select a profile in the middle of the domain 

 

5.4 Rotate the view and insert observation points 

 



Scenario 1. The transport parameters are set as default.  

Question 1. In which day the contaminant has reached the groundwater? 

Question 2. In which day the contaminant has reached the river?  

Please make screenshots of the following results from the solute transport model: 

• Concentration temporal changes from observation points 

• Concentration distribution in the end of the simulation 

Scenario 2. Set the transport parameters as below.  

Disp.L = 5 m  

Disp.T = 0.5 m  

Diff.= 0.05 

Question 3. In which day the contaminant has reached the groundwater? 

Question 4. In which day the contaminant has reached the river? (Please insert observation points 

between the basin and the river) 

Please make screenshots of the following results from the solute transport model: 

• Concentration temporal changes from observation points 

• Concentration distribution in the end of the simulation 

 

 


