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Water in Utah? 
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Utah Groundwater Policy 
Current as of 2013 
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No guarantee you’ll find water! 



Mid 1800’s/ 

Early 1900’s 

Mid 1900’s Current Policy Future Policy? 



USGS Active Groundwater Level Network 

400 wells analyzed Population density 



Groundwater 
 since 1960 



Human withdrawal? 

Climate change? 



Great Salt Lake Elevation 
 
 
 
 
 
 
Northern Utah Groundwater 



Great Salt Lake (GSL) 

 
Closed-basin lake 
 
S= P- E +Ro+ Ru 

 
S=  rate of storage of water (dS/dt) 
P=  precipitation rate 
E=  evaporation rate 
Ro=  surface runoff 
Ru=  subterranean runoff 

 
 
 

controlled by climate 

also controlled by human 



Great Salt Lake – Utah’s barometer & rain gauge 
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Forecast out to 8 years 

Knowing the climate oscillations, one could 
forecast the GSL level up to 8 years 

observed level 

(Gillies et al. 2011; JHM) 
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(Wang et al. 2010; JCLI) 

Pacific Q.D.O  
(central tropical Pacific) 



22 models in the CMIP5 project (UN IPCC 5th Assessment Report) 

Colorado River Basin- Historical Water Supply and 

Demand  
USBR 2012 

Northern Utah 
Groundwater 



Community Earth System Model (CESM) 

Groundwater output not in CMIP5 



 
S= P- E +Ru+ Ro   

 

S= storage term 
P= precipitation 
Ru= subsurface 
runoff 
Ro= surface runoff 

 
Depth to water table = Z∨   

 
 

CESM water balance: 



Seasonality 

Box Elder Well: 412439112021601(B-8-2)23cdb-
1 

Overlaid with ZWT CESM Runs  

Cache County Well: 415638111493601(A-14-1)22bad-1 
Overlaid with ZWT CESM Runs  

Can CESM simulate GW? 



Box Elder Well: 412439112021601(B-8-2)23cdb-
1 

Overlaid with ZWT CESM Runs  

Cache County Well: 415638111493601(A-14-1)22bad-1 
Overlaid with ZWT CESM Runs  

Monthly Observed vs. Modeled 
Groundwater 



Correlation map between northern UT’s 
PRECT and Pacific SST 

Observed (108years) 

Large-scale 

 climate forcing 

Modeled (156 years) 

Wang et al. (2010; JCLI) 

cm
 



Historical Experiments 

1900                              1950                     2000 …… 

Today 

Experiments 
 

• GHG- greenhouse gas forcing (simulates increased 
CO2 emissions) 

 
• NAT- natural forcing (simulates natural volcanic 

and solar activity) 
 

• AERO- aerosol forcing (simulates increased aerosol 
emissions) 



CESM Groundwater 
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• Can Utah withstand increased 
withdrawal? 
 

• For how long? 
 
• While CO2 continues to rise 



Human withdrawal? 

Climate change? 



Working to get information to 

users? 

Northern Utah 
Groundwater 
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