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Overview

Presentation of Concept Paper by Uriel
Safriel, Hebrew University, Israel.

Water and ecosystems in the United States

Some thoughts about water, ecosystems,
and policy in California.

New results on agricultural efficiency
potential for California.
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Balancing Water
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Growing

e

*Population
*Economy |

for
People and Nature

Competition for limiting resource



Providing
Goods

 food

e WWater provision
e woodfuel

e timber

e fiber

e biochemicals

Regulating
Services

e water regulation

e climate regulation
* disease regulation
* flood regulation

e water purification

Cultural
Benefits

- Spiritual

- Inspirational
e aesthetic

e educational
e recreational

. SOIl conservation

Supporting

e nutrient cycling
e biodiversity

 primary production




Population Is growing rapidly in driest regions

Total T Population growth between 1990 and
otal precipitation 2000 (percentage)

Net primary productivity -
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Ecosystem transformation

1 % of ecosystem area transformed (by year 2000)
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Forty percent of nature is limited by water
Third of humanity competes with nature on water?

EQUATOR

Dryland Systems
. Hyper-arid
Arid
Semiarid
Dry subhumid . Source: Millennium Ecosystem Assessment




Human Use of Water Affects Ecosystems Services

Provisioning services

*Crops, livestock

A

*Capture fisheries g

*Wild food
Timber
*Woodfuel
*Biochemicals

Cultural services
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eAesthetic
Recreation
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Regulating services
*Global climate regulation A
Local climate regulation
*\Water regulation XX
*\Water purification

*Flood regulation
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ePollination

Supporting services
*Soll conservation
eSupporting biodiversity



Water “transformations” affect biodiversity

Habitat Over- Pollution
change exploitation (N,P)

Inland water . — .
Mediterranean / — T
Temperate
forest \ — T

Impact strength Impact trend (last 50-100 yrs)
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Biodiversity response to impact
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Living Planet Index

Measure of trends relative to 1970
3000 populations

1146 vertebrate species

1970 1980 1990

2000

Israel

45% of extinct plant
species are aguatic

40 invertebrate
species locally
extinct

1 (out of 7)
amphibians extinct

1 fish species locally
extinct

10 breeding birds
locally extinct as
breeders



More water resource development
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Meeting Basic Ecological
Needs for Water: Science and Policy

 Past water policies and decisions have led to
major ecological degradation.

* More than 20 percent of all freshwater fish
species In the U.S. are now threatened or
endangered because of human use of water.

* \Who speaks for the environment? Policy
ISsues.
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Water, Ecosystems, and Policy: Some History

U.S. Endangered Species Act of 1973 (to protected
threatened species).

California Supreme Court “public trust” decision for
Mono Lake in 1983.

Central Valley Project Improvement Act of 1992
(provides 1 BCM of water for ecosystems).

Growing allocations of instream flows iIn rivers.

New legal rulings for delta smelt (e.g., December
2007 ruling on operations of pumps)
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Connections Between Ecosystem Water
Needs and Water-Use Efficiency

Major water policy issue Is the conflict over
allocations between urban, agricultural, and
ecosystem water demands.

Fixed supply: fewer opportunities to increase
total water supply. So now what?

Can we look to improved efficiency as a way
to provide water for ecosystems?

Yes — growing number of examples.
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Los Angeles Aqueduct
and Mono Lake

The “Delta”
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Mono Lake and the Public Trust

“The public trust...is an affirmation of the duty of the state to
protect the people’s common heritage of streams, lakes,
marshlands and tidelands....”

— Supreme Court of California, 1983
 Mono Lake has “public trust values” that the state
has an obligation to maintain.
e The Court ruled that the State Water Board failed to

take these values into account when allowing Los
Angeles to divert water from the Mono Basin.

e Qver time, water was returned to Mono Lake.
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The Mothers of East Los Angeles, Mono
|ake, and Efficient Tollets

Non-profit group of women advocates.

Developed a partnership with city and water agency
In mid-1990s.

For every inefficient toilet they replaced, they
received $25. New, efficient toilets were provided
free by the city water department.

By 1998, 50,000 toilets replaced by MELA,; jobs
created.

The water saved permitted the city to cut water

withdrawals from Mono Lake.
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Mandated level over next 15 years

California Supreme Court decision
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Sacramento-San Joaquin Delta Problem

The Delta Is the “heart” of California’s water
system.

Historically — a very rich inland aquatic
ecosystem.

It 1S the center of California’s water
distribution system: from North/Sierra to
South/Coastal.

Ecosystems are collapsing there and new laws
and court rulings say water must be returned to
the environment.
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Delta Exports (MAF)

Exports of Water from the Delta are Up
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Delta Fisheries Declines
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The Role of Agriculture and Efficiency In
Meeting Ecosystem Water Needs

Most (80%) of water from Delta goes to
agriculture.

Can improving efficiency of water use help
meet ecosystem water needs?

What Is the science?
What is the policy?

Urban
20%

80%
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Agricultural Efficiency Scenarios

Incremental Crop Shifting: from field crops to
vegetable, fruit, tree crops.

Efficient irrigation technology: from flood to
sprinkler and drip systems.

Advanced irrigation management: improved
soil monitoring and management.

Advanced irrigation scheduling: regulated
deficit irrigation (RDI).



Fraction of Total

Crop Switching Can Increase Income and
Reduce Water Use
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Percent of Irrigated Acreage

Irrigation Technology Is Improving, But

Potential Remains for Further Improvement
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Water Savings (MAF)
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Water Savings from Efficiency Scenarios

Pacific Institute Scenarios
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Conclusions

Water use, ecosystem health, and management
are closely related.

We now understand that ecosystems must have
water to maintain their, and our, health.

Water management must now guarantee water
for ecosystems.

Legal, technical, and policy approaches are
possible for finding, and guaranteeing water.
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Thank you.

Dr. Peter Gleick
Pacific Institute
Oakland, California
WWW.pacinst.org
pgleick@pacinst.org
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