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Where to Focus?
Exploring Water Related Impacts

Brian Richter The Nature Conservancy

Stuart Orr World Wildlife Fund



Undesirable consequences of human-

induced effects on water 
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Definition of Impacts



Loss of water access

Ecosystems & species

Human Health

Economic opportunities

Spiritual & Cultural 

Well-Being

Categories of Impacts



Social and Cultural Well-Being Impacts Economic Impacts

Loss of water-based transportation or trade routes Loss of tourism

Loss of recreational opportunities Loss of hydropower generation potential

Loss of cultural or spiritual practices Loss of navigation

Loss of agricultural production

Ecosystem and Species Impacts Physical disruption of water supply 

Loss of native species Increased costs for cleaning poor-quality water

Changes in population size of native species

Increase in non-native or invasive species Human Health Impacts

Loss of high-value habitats Loss of drinking water (impacts to quantity or 

quality)

Loss of groundwater recharge capacity Loss of fisheries, shellfish, and edible aquatic 

plants

Loss of water purification capacity Loss of floodplain/lakeshore vegetables, fruits, 

spices, honey

Increased salt water intrusion into fresh water 

supplies

Loss of medicinal plants

Alteration of sediment delivery; increases or 

decreases to downstream areas

Loss of fuel-wood for cooking and heating

Illustration of Potential Impacts
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Causes of Impacts



Increasing change in water quantity or quality…
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Basic Cause and Effect

…leads to increasing potential for impacts to 

ecological and social values
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Watersheds and Aquifers:                                 

Basic units of assessment  



Cumulative Changes Upstream
Changes to freshwater:

water quantity, water quality

Impacts:
Social

Environmental
Economic

Water User
Consumption and pollution of water 

Cumulative Changes  Downstream
Changes to freshwater system:
water quantity, water quality

Cumulative Change
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River Flow & Lake Levels

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Natural Flow or Lake 

Fluctuat ions

Sustainabili ty Boundaries

Addressing Impacts
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Ground Water

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Natural Ground Water                

Fluctuat ions

Sustainabili ty Boundaries

Addressing Impacts
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Water Quality

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Natural Fluctuat ions in Chemical 

Concentrat ion or Load                          

(e.g., nitrogen levels)

Sustainabili ty Boundary

Addressing Impacts



Cumulative Changes Upstream

Changes to freshwater system:

water quality, water quantity

Water User

Consumption and pollution of 

water

Cumulative Changes Downstream

Changes to freshwater system:

water quality, water quantity

Impacts

Social

Environmental

Economic
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Context



Improved 

water flow  

regime

More effective 

governance

Improved 

water quality

Better 

protected 

habitats

Watershed-level targets

Focus for Standards
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Discussion questions

•Where do you think the most critical 

impacts emanate from?

•Have we captured the types of 

impacts of greatest importance? If no, 

what else?


