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Abstract. Density flow modeling with mfLab, examples Theo N. Olsthoorna,b, Philip N. 

Nienhuisa a Waternet, Vogelenzangseweg 21, 2114 BA Vogelenzang, the Netherlands b Delft 

University of Technology, Department of Civil Engineering, Stevinweg 1, 2826 CN Delft, the 

Netherlands mfLab is a free modeling environment available at www.code.google.com. It uses 

Matlab to specify models and to subsequently generate input files of MODFLOW, MT3DMS, 

SEAWAT and SWI codes. It focuses on reproducibility and flexibility by scripting model 

specification in Matlab and using Excel as a multipage documented repository of the 

parameters required by the mentioned model codes. The combination is extremely flexible 

and adaptable for adding features and combining with databases or codes such as PEST, 

while the entire computation and visualization capabilities can be used and combined. As a 

special feature, mfLab is extremely good in handling axial symmetric flow problems: any 

model is turned made axial symmetric with by setting a single variable. When invoked mfLab 

reads the specified model arrays, reads the parameters for the models from the Excel 

workbook, generates the input files of the underlying models and launches the necessary 

model codes. When the latter have finished, mfLab reads their output and processes, 

visualizes and animates their results. Many animations have been placed on YouTube as 

examples for modeling density flow and freshwater storage problems, with and without 

temperature effects (look for mfLab and groundwater). Advantages of mflab are full freedom 

in specifying model and extreme flexibility in changing grids at any time, defining 
visualizations, extending models, building on previous ones and reproducibility by exploiting 

the capabilities of Matlab and Excel. It has been shown to work one to one also with Octave 

instead of Matlab, making the environment free of cost for those who do not have access to 

Matlab. The working of mflab with different examples will be shown. 
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