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Rivers vs. Aquifers

Vano et al. 2014

Arizona they provide ~40% of water
2.8 MAF
Critical for Arizona outside Sun Corridor

Famiglietti 2014 
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Regional trends in recharge impacts
Local studies done
Global theory described
Changes in components of recharge



Water Distribution
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Porosity



Aquifer Types



Aquifers



Wells



Storativity in Confined and Unconfined Aquifers
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Arizona Geologic Provinces
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Major Aquifers of Arizona
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• During the last ice age, the 
Tucson Basin was in a far 
more temperate basin and 
the aquifers filled.

Deeper waters in the 
Tucson Basin date back to 
10,000 to 12,000 years. 

Even as late as 2,000 years ago, the 
foothills of the Tucson Basin were 
covered with pine and juniper (pack 
rat middens).



http://www.worldatlas.com/





Recharge Seasonality



Winter Precipitation & Recharge
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Mountain Systems
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Water Balance of Uplands

Renard et al. 2008





Capture



Riparian Habitat Loss
The Santa Cruz River riparian area 
near Silverlake in the 1940s.

The Santa Cruz River riparian area 
near Silverlake in the 1980s.



Silverlake



25http://jamesmacadam.com/2011/08/03/life-is-finally-getting-back-to-normal/



Tucson’s Growth and Pumping Affects
The 2009 Census Bureau estimate puts the 
city's population at 543,910, with a 
metropolitan area population at 
1,020,200. 

With this growth, the Tucson aquifer 
cannot recharge to keep up. As a result of 
this, the water level of the aquifer under 
the city of Tucson is dropping rapidly. 

In 1905 the population was ~8,000; In 1945, ~40,000, and in 
2000,~487,000



http://www.sahra.arizona.edu/wells/







USGS



Earth Fissures
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Dominguez et al., 2012. Geophys. Res. Lett.

Mean winter 
precipitation is 
projected to 
increase in the 
north and 
decrease in the 
south and west. 

Extreme 
precipitation is 
projected to 
increase 
throughout the 
domain.
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Precipitation
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ET and Recharge
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P and Recharge Changes
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Summary

• Groundwater is unseen
• Three major aquifer regimes in Arizona
• Basin and Range systems critical
• Past and future climate change

– Exacerbate over extraction
– Unsustainable
– Subsidence
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Mountain Systems

39


	Arizona Ground Water �
	Rivers vs. Aquifers
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Aquifers
	Slide Number 9
	Storativity in Confined and Unconfined Aquifers
	Slide Number 11
	Arizona Geologic Provinces
	Major Aquifers of Arizona
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Recharge Seasonality
	Winter Precipitation & Recharge
	Mountain Systems
	Water Balance of Uplands
	Slide Number 21
	Capture
	Riparian Habitat Loss
	Slide Number 24
	Slide Number 25
	Tucson’s Growth and Pumping Affects
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Earth Fissures
	Slide Number 32
	Precipitation
	ET and Recharge
	P and Recharge Changes
	Slide Number 36
	Summary
	Slide Number 38
	Mountain Systems

