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In general, why should we be concerned
about groundwater resources?

They provide

»Drinking water (>1.5B people worldwide,
~50% of U.S. population)

> lrrigation water

»Discharge to streams




Groundwater discharge sustains perennial
streams

Mastin and Vaccaro, 2002, USGS OFR 02-404




Each perennial
stream is a

groundwater-
dependent
ecosystem

In the Columbia
River basin,
many streams
support
endangered
salmonids




Groundwater discharge Is fundamental to
aguatic ecosystem function

» Preferred habitat (thermal refugia)

» Nutrients

»Unique ecotone at interface of
groundwater/surface-water exchange




What happens to groundwater
recharge when the climate
changes?

And, specifically, what may happen in
the Columbia River basin?




Example:
changes Iin groundwater recharge In
the Columbia Plateau Aquifer System

= USGS



Mean annual recharge, current land use
(estimated with DPM, a daily water-balance model)
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RECHARGE MAP

Vaccaro, 1999, USGS PP 1413



Groundwater discharge, current land use
(estimated with groundwater-flow model)

Hansen and others, 1994, USGS WRIR 91-4187



Groundwater-level decline due to 15%

decrease in recharge
(1,500 CFS decrease in water to streams)




35-60% of Yakima R.
steelhead production
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Gannett and Lite, 2004

Upper
Deschutes
River basin

Groundwater-level
decline due to 15%
decrease in recharge

Change in water level, in ft




Groundwater-level declines due to climate
change would be in addition to declines due to

pumping




Water levels declined ~100 ft in 40 years
(2.5 ft/yr) due to pumping
USGS 453934118491701 02N/32E-16BAB
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Water levels declined ~180 ft in 26 years

(~7 ft/yr) due to pumping
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There Is evidence already of declining low-flows

Annual 7-Day Low-Flow, Crab Creek at Irby, WA (USGS sta. no. 12465000)

Discharge, in cfs

1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

’_,_/USGS Climate Year (April 1through March 31)




Conclusions

»Projected climate change will reduce groundwater recharge
In the Columbia River basin

»Moderate decreases in groundwater recharge (15%) will
result in large (>100 ft) groundwater-level declines

» Groundwater-level declines will be of the same order of
magnitude and in addition to declines already occurring
due to pumping

»Aquatic ecosystems will degrade or disappear
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