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In this exerciseyou will createa simplegroundwatermodeland
useit to test how the hydraulicheadis influencedby changesin
hydraulicconductivity, pumpingrate etc.



Modflow 6, is a groundwatermodellingsoftware, and ModelMusethe graphicalinterfaceyou
will useto run Modflow. Bothprograpsfreelyavailablefrom the USGS. 

ÅDownloadModelMusefrom: https:// www.usgs.gov/software/modelmuse-a-graphical-
user-interface-groundwater-models

Å InstallModelMuse
ÅDownloadModflow 6 from:
Åhttps:// www.usgs.gov/software/modflow-6-usgs-modular-hydrologic-model
ÅWhenyouhave downloadedthe files extractthem to the folder C:/WRDAPP/
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Model>MODFLOW Time…



Model>MODFLOW Packagesand programs…
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Draw anotherline, this time throughthe lowermostrow

Å Save yourmodel.
Å Discuss: Whatwill happenwith the hydraulichead 

whenyourun the model?
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Run model

Choosea good
name

Å Successfullrun with happy smileyseverywhere…
Å Close all Model Muse windowsapart from the mainone
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The coloursindicatethe altitudeof the hydraulichead of the layer(red higher, bluelower). 
Movethe cursorover the grid to readthe altitudes.

Discuss: How doesthe groundwaterflow in the model?

Loadthe results



Time to adda well

Model>MODFLOW Packagesand programs…
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Å Run the modelagain. Save it under a newname.
Å Loadthe data
Å Discuss: 

Å How did the water tablechangewhenyouaddedthe well?
Å How will that changethe groundwaterflow?

Contourlines canmake it easierto seehow the groundwaterwould flow.

Save yourmodel
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Exportyour results
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Set at start

Standard

Set whenyou
createdthe well

ÅDiscuss: Whatwouldhappenwith the groundwaterflow if the pumping doubled? Make 
a prediction.

ÅSave the modelin a newfile namede.g. Well_experiment_2.gpt
ÅUseto red arrowand double-clickon yourwell to get its properties.

ÅUnder MODFLOW Featureschangethe Pumping rate to -0.02

ÅRun the model
ÅLoadthe data.
ÅAddcontours.
ÅDiscuss: Comparethe resultsto yourprediction. 

Wellexperiment1
Confinedaquifer, 30m 
K = 0.0001, pumping -0.01
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Å Exportthe resultas an image. In the Title text boxwrite:

Nextwe’lltry what happensif we changethe aquiferproperties…

Well experiment2
Confinedaquifer, 30m 
K = 0.0001, pumping -0.02
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Test using0.00005, that is half the
original levelfor Kx.
As a standard Kx=Ky=Kzso we
don’thave to changeKyand Kz
(but we could).

Discuss: Make a predictionfor 
what will happento the hydraulic
head if the pumping remainsthe
same as in the previousmodel.

ÅRun the model
ÅLoadthe data.
ÅAddcontours.
ÅDiscuss. Comparethe resultsto 

yourprediction.
ÅExportit as an image file

Labelit:
Well experiment3
Confinedaquifer, 30 m
K=0.00005, pumping -0.02

Finallywe will test what wouldhappenin an unconfinedaquifer. 
Å Discuss: Make a prediction(all other variables remainas in the previousexperiment)
Å Data>Edit data sets

3 4

1

2 0=confinedaquifer, 
1=unconfined
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ÅRun the model
ÅLoadthe data.
ÅAddcontours.
ÅDiscuss: Comparethe resultsto yourprediction.
ÅExportit as an image file

Labelit:
Well experiment4
Unconfinedaquifer, 30 m
K=0.00005, pumping -0.02

ÅSave yourmodel.

ÅDiscuss: Comparethe resultsfrom your four experiments. Whathappens
whenyouchangethe pumping rate or the K-value? Whatcausesthe
differenceyouseebetweenthe confinedand the unconfinedaquifer? 

Å If youhave time youmayrun additionalexperimentswhichyoudecideon
yourself.
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