VISUAL MODFLOW

AIRPORT DEMO

An airport refueling area sits above 2 aquifers: an upper unconfined aquifer and a lower confined aquifer.  A well field near the airport pumps water for municipal use.  The east well pumps at 550 cubic meters per day and the west well pumps at 400 cubic meters per day.  Groundwater flow is generally from north to south in this 3 layer system.  Recharge over the area is approximately 10 cm/year.  The conductivity of the aquifers is 2e-4 m/sec and of the aquitard is 1e-10 m/sec.

1. Create new file—make grid

Choose file:new.  Specify standard units, number of rows and columns of grid, number of layers, and map file.  

Number of colums and rows:  
40

Number of layers:  

40

Map file:


sitemap.dxf

       Can change coordinates of grid/fit grid to model area.


Xstart = ystart 


0


X2 = y2 



2000

        This generates a regular grid (grid.vmf)

2. Modify the grid—creating irregular grids and adding layer thickness

Choose edit columns and select right mouse button to get window.  Select add grid lines evenly:

From 

500
To

1600

Spacing

25
      Do the same thing to edit rows:

From 

400
To

1900

Spacing

25
Now add variable layer thickness to the irregular grid by importing surfaces for the top/bottom of each layer.  If you select view column you will see each layer is of uniform thickness.  Select import surface and choose airport_gs.asc for the ground surface elevation.  Do the same thing for the bottom elevation of each layer using files: airport_b1.asc, airport_b2.asc, and airport_b3.asc, respectively.  Set a minimum layer thickness of 0.75.

We can also edit the layers (the 3-D grid).  Select edit layers.  You can manually add a layer with the mouse and a left-click, or by right-clicking and giving explicit instructions.  Divide all layers in half.

Now you can look at different cross sections by using the next and previous buttons (either row-wise or column-wise). At this point the file is saved at grid_2.vmf.

3. Adding a well.  Choose wells:pumping wells from main menu.  Zoom in to the supply well area.  Select add well.  In this window you can add a screen, specify pumping rate, and designate the well as an observation point.  Name the well and add the parameters stop: 7300  and rate : -400.  To add the second well, use copy well.  Edit the pumping rate to –550.

4. Assign Model Properties.  Choose properties:conductivity from main menu.  You will be prompted to set default values for the entire model area.  Values for specific regions can then be re-assigned with assign single, assign polygon, or assign window.

Hydraulic conductivity in x

2e-4

Hydraulic conductivity in y 

2e-4

Hydraulic conductivity in z

2e-4

Specific storage


1e-4

Specific yield



0.2

Effective porosity


0.15

Total porosity



0.15

Change conductivity for the aquitard (layers 3 and 4) by selecting goto and then selecting layer 3.  Choose assign window and drag a window over the entire grid area.  In the window, choose new property and enter Kx = Ky = 1e-8, Kz = 1e-9.  Set layer 4 by using copy layer and copy all properties.  Use zoom out to refresh the screen.  Notice the zone where the aquifer is discontinuous (actually goes down to very small value, 0.2).  To display thickness of layer 3, use overlay to select layer thickness overaly (turn it on). Zoom in to the area where the aquitard is discontinuous (thickness converges to 0.5 meters).  Choose assign single.  The property box will appear, select property 1.  “Paint” the model cells within the discontinuous area with property one.  When done, use copy layer to assign the same properties to layer 4 – but this time just copy property one, not all properties.  Zoom out.  Use view column to see cross-section of the layer conductivites.  Turn off layer thickness overlay.

5. Assign Boundary conditions.  First assign recharge.  Make sure you are viewing the top layer.  From main menu choose boundaries:recharge.  In default window, set stop time = 7300 and recharge = 100.  Now zoom into the refueling area.  Select assign window and draw a window around the refueling area.  As with conductivity, choose new property and set the value of recharge = 250 (stop time is the same).  Zoom back out.  Now choose boundaries:constant head from the main menu.  

