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Harney Basin Groundwater Model
(HBGM)

ÅWhat is a groundwater model?

ÅHarney Basin model development

ÅWhat can we learn about the basin hydrologic system?

ÅExample future scenarios
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Why a groundwater model?
ÅCommon method to understand complex physical processes using equations 

that describe the physics of the process

ÅNumerical modeling used in many applications: aerodynamics of planes, 
weather forecasting, smoke-plume drift, mining, heating, etc.

Å¦ǎŜŘ ǘƻ ǘŜǎǘ ǎȅǎǘŜƳǎ ǘƘŀǘ ŎŀƴΩǘ ōŜ ōǳƛƭǘ ƛƴ ŀ ƭŀōƻǊŀǘƻǊȅ

ÅCan be used to estimate flows and aquifer characteristics for which direct 
measurements are not available

ÅIdeal for evaluating various future scenarios

3

https://www.usgs.gov/software/modflow-6-usgs-modular-hydrologic-model



Some important concepts
ÅAquifer--a geologic formation(s) that is water bearing; a geological formation 

or structure that stores and/or transmits water, such as to wells and springs. 

ÅTransmissivity, hydraulic conductivity, permeability--the capacity of a porous 
rock, sediment, or soil for transmitting a groundwater (different precise 
definitions but I may interchange them today). 

ÅRechargeτWater reaching the groundwater system (rain/snow melt/stream 
ƛƴŦƛƭǘǊŀǘƛƻƴΣ ƛǊǊƛƎŀǘƛƻƴ ǊŜǘǳǊƴΧύ

ÅDischargeτWater leaving the groundwater system 
όǎǇǊƛƴƎǎκǎǘǊŜŀƳǎκŜǾŀǇƻǘǊŀƴǎǇƛǊŀǘƛƻƴκǇǳƳǇƛƴƎΧύ

ÅSteady stateτRecharge equals discharge in a groundwater system; no change 
in storage and no long-term water-level changes
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Modified from Masbruch and others (2010)
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MODFLOW 6 model grid

each cell about 2,000 ft per side

тпΣупл ŎŜƭƭǎ Ȅ мл ƭŀȅŜǊǎҦтплΣупл ǘƻǘŀƭ ŎŜƭƭǎ

480,016 cells are active in the model 



Hydrostratigraphic units and 
well locations are generalized
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