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Measuring groundwater levels

Uinta aquifer

Rio Blanco County, CO

Thousand Springs, ID

Visitidaho.org

Spring feeding Glacier Ck.

RMNP, CO

Groundwater/Surface-water Interactions

Groundwater hydrograph

Bolson Fill

Dona Ana County, NM

~30 % of the 

nationôs stream flow

is supplied by

groundwater (Water

Resources Council, 

1978)



Outline

ÅGroundwater recharge

ÅTiming of snowmelt 

ÅGroundwater storage

ÅGroundwater discharge

ÅReconstructed water-quality trends



Groundwater Recharge

local scale

Decadal to millennial

time scales (3H, Clïprofiles)
Daily to yearly

time scales (moisture

probes, applied tracers)
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Groundwater Recharge

intermediate scale

Tracers of 

Groundwater

Age 



Groundwater Recharge

intermediate scale

Decadal time scale (CFC, SF6, 3H/3He profiles)



Groundwater Recharge

intermediate scale

Millennial time scale 

(14C profiles)
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Apparent groundwater age, in radiocarbon years

Kansas rangeland

R = 6 mm/yr

Nebraska rangeland

R = 15 mm/yr



Groundwater Recharge

local to regional scales
Yearly to decadal time scales (water balance)

Soil Water Balance code
(Westenbroek et al., 2009)



Groundwater Recharge

Q90 = stream flow  that is

Equaled or exceeded by 90%

Of the flow on record

Soil Water Balance code
(Westenbroek et al., 2009)



Groundwater Recharge

regional scale

Flint and Flint, 2007

Yearly to decadal time scales (water balance)



Outline

ÅGroundwater recharge

ÅTiming of snowmelt 

ÅGroundwater storage

ÅGroundwater discharge

ÅReconstructed water-quality trends



Snowmelt is occurring earlier

Snowmelt Onset Snowmelt Center of Mass

Average change = 0.5 days/year

Or two weeks over study period

Average change = 0.4 days/year

David Clow, U.S. Geological Survey



What Controls 

Timing of Snowmelt 

Onset?

David Clow, U.S. Geological Survey

ü Warm temps and 

dust promote early 

melt

ü Spring snowfall 

delays melt



What Controls 

Timing of Snowmelt 

COM?

David Clow, U.S. Geological Survey

ü Warm temps and 

dust promote early 

melt

ü Spring snowfall 

delays melt



How important is dust?

David Clow, U.S. Geological Survey

ü Calcium can be used 

as an indicator of 

dust deposition

ü Calcium deposition is 

high in the midwest 

and in western 

Colorado and eastern 

Utah



Outline

ÅGroundwater recharge

ÅTiming of snowmelt 

ÅGroundwater storage

ÅGroundwater discharge

ÅReconstructed water-quality trends



Groundwater storage

http://groundwaterwatch.usgs.gov

USGS 

Groundwater

Level

Networks

Local to regional

scales



Groundwater storage

Long-term

measurements



Groundwater storage

Real-time measurements


