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Source: United Nations: World Population Prospects, 2008 Rev.
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Figure 2. Water Withdrawal by Sector (in Cubic Kilometers)
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Source: CERES T Water Scarcity & Climate Change: A Growing Risk for Business and Investors
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Figura 8.4; Gompeting uzes of water in the Zhanghe imigation district, China
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This figurs llustrates that Increasing competitkan and demand from the Industrial and domestc sectors result in the decreass of Imlgatian's share of watsr uss.
Eource: Moldan, inpublished.
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Impacts to Natural Systems

Groundwater pumping can dewater
streams during low water times

Sudbury River, Hopkinton

Fish Brook, Boxford

Photos from MA Riverways Program website
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Impacts to Human Systems

Natural variations in

precipitation can create
shortages for water

Middleton Pond,
Massachusetts

Massachusetts
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Human and Biodiversity Threats

Biodiversity threat
Low High

Source: Vorésmarty et al, Global Water Threats to Human Water

- - Security and River Biodiversity, Nature, v467, 2010
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Environmental Water Needs
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River Flow (cfs)

Ecological Model of the Savannah River
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Defining Explicit Environmental Water Needs
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South Africa
National Water Law 1998

Ensure that the nation's water resources
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(a) meet the basic human needs of present
and future generations;

(b) promote equitable access to water,;

(g) protect aquatic and associated
ecosystems and their biological diversity;




River Dependent Ecosystems
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Sufficient water be available for all
existing and future reasonable-beneficial
uses

and the natural systems,

and that the adverse effects of
competition for water supplies be
avoided.
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Photo by Aerfal inrovations, Inc:
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Elkhead Reservoir Expansion

A Provides water to the city of Craig, Colorado and
power utilities.

A Doubles storage to 25,000 acre feet.

A Provides 5,000 acre-feet of water for base flows
and leases up to 2,000 additional acre-feet leased
for environmental flows.

A Costs split between water district and ESA
recovery program funds.

Cost savings T expansion cost about $2,000 per
acre-foot. - some projects that cost $15,000/acre-

foot. e




Elkhead Reservoir Expansion
Colorado
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Achieved through a
S voluntary,

i cooperative

=™ program that

_~ - includes state and
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'~ federal agencies,
% . water and power
&+ users, and

__conservation

- groups, which

%+ Seeks to recover

~" endangered fish
while allowing
water use to
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Mission:

Catalyze partnerships
between ranchers,
environmentalists and
government entities to
conserve and enhance
the ecological values

and economic viabllity of
Cal i forni aos
rangelands for posterity.




