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The History of  Global Dam Development



Sustainable Water Management

Managing human uses of water such 
that enough water of sufficient 

quality is available for use by future 
generations
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Killer Threat:  Hydrologic Alteration

• Water withdrawals for farms
• Water withdrawals for cities
• Dams for water supply, flood control, 

hydropower 
• 60% of all freshwater ecoregions report 

as critical threat
• 400 of 900 TNC sites report this threat



Top Freshwater Threats

• Hydrologic alteration
• Water quality degradation
• Invasive species
• Direct habitat destruction
• Over-harvest
• Climate change



Global Freshwater Strategies

• Reducing the Ecological Impacts of Dams
• Environmental Flow Policies
• Watershed Protection
• Freshwater Invasive Species
• Naturalizing Water and Sediment Regimes in 

Agricultural Landscapes
• Summits to the Seas: Protecting Coastal 

Watersheds and Estuaries



Lakes & Rivers
Mississippi River

Colorado River

Southeast US Rivers

Murray Darling Basin

The Great Lakes & St. Lawrence River

Pacific Salmon Ecosystems

Yangtze River

Zambezi River

Paraguay / Parana River

Rivers of the Northern Tropical Andes

Oceans
North Pacific Marine

Temperate Western Atlantic Coast

Gulf of Mexico

Caribbean Basin

Pacific Islands Challenge

Coral Triangle

Balboa’s Southern Seas (Eastern Tropical Pacific)

West Indian Ocean (Coastal East Africa)

Humboldt Current

Forests
Sustainable Forests of North America

Forest Bridge of the Americas

Amazon Indigenous Reserves

Forest Parks of the Tropical Andes

Brazil’s Atlantic Rainforest

Highland Forests of Kenya & Tanzania

Yunnan Forests, China

Sustainable Forests in Indonesia & 

Papua New Guinea

New Forest Trade

Grasslands
The Great Plains of North America

Mongolia & China Grasslands

African Grasslands & Savannas

Northern Australia Grasslands

Orinoco / Llanos Grasslands (Venezuela & Colombia)

The Grasslands of the Patagonian Steppe

Deserts & Drylands
Las Californias

Sonoran / Chihuahuan Desert Borderlands

Central Australia

Gondwana Link

South America’s Humboldt Coast

Aridlands of Namibia

Global Strategies
Engaging the Private Sector in  Conservation

Strengthening our External Affairs Capacity

Leading with Science

Leveraging our Conservation Knowledge

Protected Areas Forever

Supporting Conservation Partners in Africa

Advancing a National Conservation Agenda 

in China

Conservation in Brazil’s Working Landscapes

Climate Change Action
Cooling the Planet through Reforestation

Reducing Emissions by Protecting Tropical Forests

Understanding & Buffering the Impacts on Climate 

Imperiled Places

Reducing the Threat of Climate Change through Policy

Conservation Capacity
Global Priorities Fund

Catalyst Fund for Global Conservation

the campaign for a sustainable planet



Ecologically Sustainable
Water Management:

Ecologically sustainable water management 
protects the ecological integrity of affected 

ecosystems while meeting inter-generational 
human needs for water and sustaining the full 
array of other products and services provided 

by natural freshwater ecosystems.

Richter, B.D., R. Mathews, D.L. Harrison, and R. Wigington. Ecologically 
sustainable water management: managing river flows for ecological integrity. 

Ecological Applications 13:206-224



Environmental Flow:

The flow of water in a natural river, lake 
or aquifer that sustains healthy 

ecosystems and the goods and services 
that humans derive from them.



From “Rivers for Life: Managing Water for 
People and Nature” by Sandra Postel and 
Brian Richter, Island Press







JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Environmental Flow Building Blocks
Savannah River, below Thurmond Dam (River-Floodplain)

Low Flows

High Flow
Pulses

Floods

3,000 cfs; 3 successive years every 10-20 years
• Floodplain tree recruitment

<5,000 cfs
• Adequate floodplain drainage

• Create shallow water habitat for small-bodied fish

>8,000 cfs
• Larval drift for pelagic spawners

50,000-70,000 cfs; 2 weeks, avg every 2 yrs
• Maintain channel habitats

• Create floodplain topographic relief
• Provide fish access to the floodplain

• control invasive species
• Maintain wetlands and fill oxbows and sloughs

• Enhance nutrient cycling & improve water clarity
• Disperse tree seeds

<13,000 cfs; 3 successive years, every 10-20 years
• Floodplain tree recruitment

8,000-12,000 cfs;
• Exchange water with oxbows

20,000-40,000 cfs; 2-3 days, 1/month
• Provide predator-free habitat for birds

• Disperse tree seeds
• Transport fish larvae

• Flush woody debris from floodplain to channel
• Floodplain access for fish
• Fish passage past NSBLD

>30,000 cfs;5 pulses, >2 days with 2 events
of 2 week duration (March and early April)

Key

Dry Year
Avg Year
Wet Year



E = ecosystem support                
H = human use

Traditional Approach to       Water 
Management

From “Rivers for Life: Managing Water for People and Nature” by Sandra Postel and 
Brian Richter (Island Press 2003)

Presenter
Presentation Notes
To understand the implications and advantages of sustainable water management, we can contrast sustainable practices with those that are not.  For instance, in the traditional approach of water management characteristic of the past century, traditional human uses of water were allowed to expand over time without much forethought given to the question of what the river itself might become, or what society might want it to be.  As long as water was being applied to socially-acceptable beneficial uses, water could be appropriated to the extent of its availability -- and then some.  As river flows were increasingly harnessed to supply irrigation water, municipal water supplies, and other traditional human uses, the amount of water left in the river to support the river ecosystem gradually diminished over time.  Over time, the residual slice of the pie became inadequate in many places to support ecosystem functions, causing the loss of species and diminishment of ecosystem services.  Eventually, the river’s ability to support even traditional uses became increasingly jeopardized and uncertain.






E = ecosystem support                
H = human use

A Sustainable Approach to 
Water Management

From “Rivers for Life: Managing Water for People and Nature” by Sandra Postel and 
Brian Richter (Island Press 2003)

Presenter
Presentation Notes
In contrast, a sustainable approach to water management recognizes that there are limits to the extent to which humans can alter a river’s natural flows without damaging many of the values or services provided by healthy river ecosystems.  We are starting to see new ideas and approaches emerge for managing water in a way that serves a greatly expanded suite of human values, and does so in ways that are sustainable.

In this new 21st century mindset, traditional uses of water are viewed as only a subset of all the many benefits we derive from healthy rivers.  By limiting the degree to which humans can alter natural river flows, a number of government entities are making a shift toward pro-actively protecting river health and associated ecosystem services.  Let me be clear here that the representation of human uses in this diagram does not imply just the volume of water removed from a river.  It includes the alteration of the natural patterns of river flow as well.  We now know that to sustain river health, there are limits or boundaries to the degree to which we can alter the volume and timing of river flows -- these limits are represented by the dashed circles in this diagram.  You can see that in this sustainability approach, human alterations of the natural flows are allowed until the sustainability boundary is reached -- at which point any further alteration would cause undesirable damage to river health.

There are some pretty important roles for scientists to play in implementing ecologically sustainable water management.  Obviously, there is a need for scientists to define the flow conditions necessary to support river health. But there is also a great need for scientists to explain what would be lost if the ecosystem allocation was not adequately provided.  So in addition to the role of scientists as bearers of information, it is clear that there is a great need for scientist communicators and educators as well.



Implementing E-Flow Protection

• Urban water supplies – surface and ground 
water

• Dams – hydropower, flood control, water 
supply

• State and national water policies



For more information:

www.nature.org/freshwater
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