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Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.
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http://droughtmonitor.unl.edu/




Water Flow Depletion in Summer

Percent Depleted
0% - 5%
1 6% - 10%
T 1% - 25%
N 26% - 50%
B 51% - 75%
B 76% - 100% Data Sources: ESRI, +

USGS, USFS WaSS! e e

Source: “Protection and restoration of freshwater ecosystems, Richter et al 2016.
Chapter 7 in Water Policy and Planning in a Variable and Changing Climate, CRC Press
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Phoenix, Arizona






Water availability and use in the Colorado River Basin of the United States
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|- More than 360 species

1~ have become imperiled
by flow depletion,

: including 2/3 of

-~ Colorado River fish

Number of Species
0
l1-5

G- 10 Aquatic Species Imperiled
Bl 11-15 .

ke by Flow Depletions
[CJUs Western States | o 625 135 250 a5

0
Miles

Source: “Protection and restoration of freshwater ecosystems, Richter et al 2016.
Chapter 7 in Water Policy and Planning in a Variable and Changing Climate, CRC Press




Colorado Pikeminnow
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215t Century Reality

In water-scarce regions of the world, there
IS N0 more ‘surplus’ water

We must now aggressively shrink the
water footprints of cities and farms to bring
them into balance with sustainable water
supplies and restore river ecosystems



EXPLANATION
I Public supply __.__..Tntal withdrawals [see right axis)

US population increased by
50% between 1975 and 2010

[ Rural domestic and livestock
O Irrigation

[] Thermoelectric power
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Total withdrawals, in billion gallons per day
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Figure 14. Trends in total water withdrawals by water-use category, 1950-2010.
Source: USGS 2012



Three Steps Out of Water Scarcity



Step 1.
Establish caps on consumptive water use



San LUIS Valley, Colorado

Source: Davis Engineering, 2016. Change in Unconfined Aquifer Storage
Rio Grande Water Conservation District



4,500 active hrgh"’
capacnty wells _:s;.

Subdlstnct.l N

Target Is to rotationally
fallow ~20% of farmland
each year




High CountryNews

FOR PEOPLE WHO CARE ABOUT THE WEST

After years of drought and

overuse, the San Luis Valley
aquifer refills

How an over-taxed basin is getting its water use under control.

Paige Blankenbuehler | may 26, 2016




Change in Unconfined Aquifer Storage
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Step 2:
Freeze urban water footprints



Per-Capita Water Use

Western US Australia

Australian cities use

half the water used in

Western US cities, on
average
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Source: “Residential Water Conservation in Australia and California,”
Ryan Cahill and Jay Lund, 2013 Journal of Water Resources Planning & Management




Los Angeles, California Photo: LA Times

Outdoor landscaping



Water-efficient toilets




Reductions in Water Usage

Per-Capita
Water Use
Denver - 6%
(Denver County)
San Diego - 32%
(San Diego County)
Phoenix -23%
(Maricopa County)
Los Angeles -33%
(Los Angeles County)
Las Vegas -32%
(Clark County)

2000-2015

Source: USGS 2018



SAN ANTONIO - COSTS OF FUTURE WATER SUPPLIES

Desalination | $1.8

Aquifer Storage & Recovery 1§18

New Surface Water

New Groundwater Sources

Improve Existing Surface
& Groundwater Sunnlies

Water Conservation
Urban

Water Conservation | ¢/,
Agriculture '

$000  $050  $100  $150  $200
Cost per Cubic Meter

Source: Richter et al, 2013. Tapped out: how can cities secure their water future?
Water Policy 15 (2013) 335-363.




Step 3:
Work with farmers to reduce consumptive
use and re-allocate conserved water
to rivers



Drip irrigation

Flood irrigation

Improvements in water application
34-57% savings in consumptive use

“Opportunities for Saving and Reallocating Agrlcultural Water to AIIeV|ate Water ScarC|ty
(Water Policy, Richter et al, 2017)



13-54% savings in consumptive use

“Opportunities for Saving and Reallocating Agricultural Water to Alleviate Water Scarcity”
(Water Policy, Richter et al, 2017)



Sorghum

Saving water by crop shifting
54-87% savings in consumptive use

“Opportunities for Saving and Reallocating
Agricultural Water to Alleviate Water Scarcity”
(Water Policy, Richter et al, 2017)



: i\
Temporary rotational fallowing with cover crop
95-100% savings in consumptive use

1

“Opportunities for Saving and Reallocating Agricultural Water to Alleviate Water Scarcity”
(Water Policy, Richter et al, 2017)
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