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Principal aquifers of the United States
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Change in Groundwater Storage: 2003 - 2012
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http://phys.org/news/2013-06-satellite-essential-future-groundwater-drought.html

U I University of California

ot Agriculture and Natural Resources ¥ California Institute for Water Resources




The Need for Irrigation in the U.S.
Primary Water Source

Annual Average Precipitation
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The Need for Irrigation in the U.S.
Ramfed Agrlculture Supplement

| 10 categories
of equal sizes
| were made
from raw data
and assigned |
value 1 to 10.

http://us-climate.blogspot.com/2015/03/dreary-weather.html
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Water-level changes in the High Plains aquifer,
predevelopment (about 1950) to 2013

Groundwater as Primary Water
Source

Groundwater Recharge Medium
to Low to None

 Conjunctive Use Management

 Depletable Resource

McGuire, V.L., 2014, Water-level changes and change in water in storage in the High Plains aquifer,
predevelopment to 2013 and 2011-13: U.S. Geological Survey Scientific Investigations Report 2014-5218,

14 p., http://dx.doi.org/10.3133/sir20145218.
I University of California | -

Agriculture and Natural Resources F California Institute for Water Resources

e R 0""




High Plains Aquifer Use

e 2,000-15,500 Year Old Deep Water

e Largest Aquifer in North America

e 5 Million Acres Irrigated Lands 1949

e 35 Million Acres Irrigated Lands Today (14% U.S)
e Irrigation 90% of Withdrawals

e Alfalfa, cotton, corn, wheat, sorghum, soybeans
e Feeds 40% of feedlot cattle output in U.S.

e 1950 - 2060 Deplete 69% of Aquifer

McGuire, V.L., 2014, Water-level changes and change in water in storage in the High Plains aquifer,
predevelopment to 2013 and 2011-13: U.S. Geological Survey Scientific Investigations Report 2014-5218,
14 p., http://dx.doi.org/10.3133/sir20145218.
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Groundwater Aquifers of the Southeast

Groundwater as
Supplemental to Precipitation
Water Source (Increasing)

Groundwater Recharge
Significant

Conjunctive Use Management
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The Need for Groundwater as a Long-term
Source of Storage and Drought Relief

COEFFICENTS OF VARIATION OF
TOTAL PRECIPITATION, WY 1951-2008
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Groundwater Use in California:
2005 - 2010 Average

Groundwater as Primary Water
Source

Groundwater as Supplemental to
Surface Water Supplies

Normal Year

Drought Year

Groundwater comprises 38% of all water used in California, totaling more
than 16 million acre-feet,

Total Water Supply’ In California,
2005-2010 average annual data:

43,000 thousand acre-feet
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California Natural Resources Agency: Department of Water Resources (2015a) California’s Groundwater
Update 2013: A Compilation of Enhanced Content for California Water Plan Update 2013.
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U.S. Drought Monitor February 16, 2016

(Released Thursday, Feb. 18, 2016)

California i T AT

Drought Conditions (Percent Area)

None | D0-D4 | D1-D4 [)2-04

Current 029 | 9971 | 94.69 | B1.82 | 61.40 | 3848
LastWeek | 55 | 9978|9477 | 8182|6140/ 3848
292016

3Months Ago | (14 |95 | 97.33 | 92.26 | 70.55 | 44.84
111772015

Start of

Calendar Year | 0.00 |100.00| 9733 | 8755 | 69.07 | 44 84
12/29/2013

Start of

Water Year | 014 | 9986 | 9733 | 9236 | 71.08 | 46.00
S29/2013

One Year Ago

0.16 | 99.84 | 98.10 | 93.44 | 67.46 | 41.20
21772015

Intensity:
DO Abnormally Dry - D3 Extreme Drought
D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements.

Author:
Eric Luebehusen
U.S. Department of Agriculture

USDA E
— hammmmlmhgauon Center i%’/' ]\“V,f

http://droughtmonitor.unl.edu/
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Northern Sierra Precipitation: 8-Station Index, February 22, 2016
Percent of Average for this Date: 108%
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The Importance of Large Storm Events

c) AVERAGE NUMBER OF DAYS/YR TO OBTAIN HALF
OF TOTAL PRECIPITATION, WY 1951-2008

days/year
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Dettinger et al, Water, 2011
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gjalifornia Snow Water Content - Percent of April 1 Average For: 22-Feb-2016
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Ending At Midnight - February 21, 2016

CURRENT RESERVOIR CONDITIONS
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The Importance of Groundwater for
Drought Relief

e Groundwater Usage

— Normal Year 38%
— Drought Year 60%
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2015 Estimated Drought Impacts

Water supply impacts, 2015 drought

Surface water reduction 8.7 million acre-feet
Groundwater pumping increase 6 million acre-feet
Net water shortage 2.7 million acre-feet

Statewide agricultural impacts, 2014 drought

Crop revenue loss S900 million
Additional pumping cost S544 million
Livestock and dairy revenue loss $203 million
Total direct losses 1.8 billion
Total economic cost $2.7 billion
Total job losses 21,000

Source: Howitt et. al., 2015
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California Groundwater Management

e 2014 Sustainable Groundwater Management Act
— Local Management with State Oversight
— Sustainable Management Plans by 2020
— Implemented by 2040
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California Groundwater Management Basins

CASGEM Groundwater Basin Prioritization

California Natural Resources Agency: Department of Water Resources (2015a) California’s Groundwater
Update 2013: A Compilation of Enhanced Content for California Water Plan Update 2013.
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Thank You
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Web: ucanr.edu/drought Twitter: @ucanrwater
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