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Elastic versus Inelastic Subsidence

ÅGroundwater withdrawal results in fluid 

pressure change within the lithologic layers 

causing the gravels and sands to become less 

buoyant and exert a downward force.



Elastic versus Inelastic Subsidence
ÅIf the groundwater levels are restored, the sands, 

gravels, and fine grains are re-wetted, the buoyancy 

of the grains are renewed and the land surface 

rebounds resulting in elastic land subsidence. 

ÅIn the Northern Sacramento Valley, elastic 

subsidence weôve observed are changes in the land 

surface of up to +/ï0.1-0.2 ft.



Elastic versus Inelastic Subsidence
ÅHowever, if groundwater levels decline to a certain critical 

level, the water held within the clays can no longer 

withstand the increase in downward pressure, the clays 

are compressed, and the water is squeezed out of them.

ÅWhen this happens, the clays will never reabsorb the 

water, and permanent, or inelastic subsidence occurs. 



Inelastic Subsidence



Inelastic Land Subsidence
ÅResults in damage to infrastructure

ÅResults in loss of aquifer storage (minor)



GPS Survey

Background

Å2004 Glenn 

County Survey

Å2008 Sacramento 

Valley Survey

Å2017 Sacramento 

Valley Re-survey


