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Ripple Effect: Migratory Birds and Long-term 
Drought in the West

AS WATER MANAGERS KNOW ALL TOO WELL, ONE OF THE 
fundamental challenges is that water is one element of a 
complex and connected system. Water that falls as snow 
in the mountains moves downslope to rivers, wetlands, 
lakes, underground aquifers, and coastal estuaries. These 
hydrological connections provide foundational resources 
for an incredible system that supports people, fish, birds, 
and other biodiversity across the planet.

But today’s hydrologic cycle is vastly different than 50 
years ago, with evidence of climate disruption throughout 
the water cycle—including long-term drought, heat 
waves, flooding, wildfire, and more. One challenge of 
understanding and managing these water-based systems 
is that many impacts, such as long-term drought, do 
not affect just one location. They ripple out across 

larger areas. In the case of migratory birds that depend 
on rivers, wetlands, estuaries, and lakes, these ripples 
can extend from the Arctic all the way to the southern 
reaches of South America. As an integral part of broader 
drought resilience work in the American West, efforts to 
support migratory bird populations can also make waves, 
sending ripples well beyond the habitats where wildlife 
managers and water managers focus their efforts. 
A primer on bird migration 

Of the 759 bird species that regularly breed in the 
United States and Canada, 549 are migratory, meaning 
they make annual movements between the places 
where they nest and the places they use the rest of the 
year. Bird migration looks quite different for different 
bird species—in the distance they travel, their timing, 
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For the migratory birds of the western U.S., such as these Sandhill Cranes in the San Joaquin Valley, drought is nothing new. Between increased 
pressure of human activity and climate change, however, the wetlands that many migratory birds rely upon are under threat. These habitats—and 
the birds that frequent them—are one piece of a broader, more complex ecological puzzle. Thus, efforts to support these populations can have 
positive effects that “ripple” outward. Source: Adobe Stock

https://explorer.audubon.org/home?legend=collapse&zoom=3&x=1306099.1620122588&y=2810864.562197212
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their preferred habitats, and the resources they need. 
This diversity allows birds to utilize seasonal variation 
in resources, especially water. Of the 549 migratory 
birds, 167 species are migratory waterbirds (e.g., ducks, 
geese, shorebirds, herons, egrets, and ibis) that are 
almost entirely tied to wetland and coastal ecosystems 
throughout the year. Many of these waterbirds nest 
in wetland ecosystems across the high Arctic, boreal 
forest, and Canadian prairie potholes. As fall arrives, 
freezing temperatures lock water into ice and snow, food 
resources diminish, and migratory birds move south to 
coastal and interior wetlands that remain productive 
from California to Florida and as far south as Argentina 
and Chile. In the spring, these birds again head north to 
take advantage of the thawing wetlands. 
Impacts of long-term drought on migratory birds in the 
modern era 

Droughts are not new for migratory birds. In part, 
their incredible migratory journeys are a response to the 
need to find water. However, in the modern era, tracking 
water isn’t as easy as it used to be. As we head into an 
era of rapid climate warming, these impacts of drought 
will become more challenging for migratory birds. 
Climate change represents the single biggest threat to 
birds. A National Audubon Society study demonstrated 

that more than 67% of bird species in the United States 
are at risk of extinction if we fail to meet our goals of 
reducing greenhouse gas emissions. 

The reality we face is that droughts are projected 
to be longer, hotter, and cover more extensive areas 
of the Western United States. We are already seeing 
the impacts in reduced precipitation, snowpack, and 
streamflow. In years when we see average snowpack 
levels in the mountains, river flows are low. That stunning 

discrepancy demonstrates an impact of climate change 
between the mountain tops and the valley bottoms; 
snowmelt isn’t reaching the rivers in the same way due to 
hotter temperatures that drive faster run off, create drier 
soils, and cause more evaporation. As a result, without 
protective or restorative action, the shifting mosaic of 
seasonal wetlands is likely to become increasingly sparse 
across the West, leaving birds without the habitat they 
need to survive.

The impacts of drought are further magnified by 
multiple dimensions of human water use, infrastructure, 
and climate change. Water supplies across the dry West 
are in severe crisis because of over-development, altering 
the hydrology, and resulting in drying riverbeds and 
shrinking coastal wetlands. The extent of many coastal 
wetlands has already been reduced by development and, 
in addition to drought, increasing storm severity and 
sea-level rise from climate change are further impacting 
these systems. As a result, migratory birds, particularly 
vulnerable shorebirds, are losing their feeding grounds at 
coastal sites. Across the hemisphere, at both coastal and 
inland wetlands, climate change and human water use 
pose fundamental challenges to water security for people 
and the future of wetland ecosystems and migratory 
birds.

Opportunities for management
Facing long-term drought as a new normal, it is 

easy to feel discouraged. Fortunately, the technology 
and infrastructure that have been developed to meet 
the water needs of people also create opportunities to 
provide water to ecosystems for migratory birds. 

Birds tell us that when we manage water for the 
environment as well as human needs, conditions 
improve. In the Colorado River Delta in northern Mexico, 

In Ten Strategies for Climate Resilience in the Colorado Basin, the Audubon Society and its partners show how building a more resilient system 
for migratory birds is one part of a broad, holistic approach to deliberate water management in the American West. Source: Nat Seavy and Karyn 
Stockdale

https://nas-national-prod.s3.amazonaws.com/climatereport-2019-english-lowres.pdf
https://www.tenstrategies.net/_files/ugd/a4c8f1_17ecc9178a9d430e94e4c43e0d5eab91.pdf?index=true
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dedicated flows have taught us since 2014 that the return 
of water to a desiccated landscape can have immediate 
impacts, with increases in bird diversity and abundance. 
Beyond supporting the ecosystem, this deliberate water 
management supports local communities and bolsters 
binational collaboration between the U.S. and Mexico on 
Colorado River water shortages. In southern California, 
redirecting relatively small amounts of water to Owens 
Lake created an array of distinct bird habitats and helped 
improve air quality for people by mitigating dust. And in 
California’s Central Valley, 
Audubon worked with 
partners to create surrogate 
habitat during drought by 
providing financial incentives 
to farmers to strategically 
flood fields after harvest, 
helping to support birds 
and provide income to 
farmers facing the economic 
challenges of drought.  

But managing water 
during dry years is not 
the only solution for 
protecting migratory birds in 
intensifying drought. Building 
a more resilient system for migratory birds means 
working from the top of the watershed to the ocean, in 
both wet and dry years. In the Ten Strategies for Climate 
Resilience in the Colorado River Basin report, Audubon 
and partners identified a suite of actions that could be 
used to adapt to and mitigate climate change, reduce 
pressures on water supplies, and strengthen economic 
resilience. These actions illustrate the importance of 
investing in holistic approaches to managing water 
during long-term drought and aridification.

Just as it has required a substantial investment to 
create the water system we currently have, adapting it 
for a warmer and drier future will also require significant 
resources. Fortunately, this need is being recognized. 
As sources of funding like the recently-enacted 
Infrastructure Investment and Jobs Act and the Inflation 
Reduction Act become available to adapt to climate 
disruption, it will be imperative to apply these resources 
to holistic approaches that address water challenges.

With drought conditions persisting now into a third 
decade across parts of the West and climate change 
increasingly impacting water supplies and habitat, we 
urgently need long-lasting water solutions. It is possible 
to approach water management in a way that addresses 
the needs of both birds and wildlife as well as people—
but only if decision-makers, water users, and wildlife 

managers can work together to align good outcomes for 
water-dependent habitats with solutions that decrease 
risks of water shortages for people. Many of the “Ten 
Strategies” have the potential to provide benefits for 
birds and improve other aspects of climate resilience. 
For instance, restoring degraded mountain streams 
and meadows would allow for more water retention 
upstream that benefits bird habitats and increases water 
security for human needs. Likewise, boosting urban 
conservation efforts by removing unnecessary grass 

and upgrading plumbing 
can enhance economic 
resilience by lowering water 
use and reducing the need 
to divert water away from 
essential bird habitats. We 
need to invest in immediate 
and long-term solutions to 
mitigate current disasters 
and prepare for the hotter, 
drier future driven by 
climate change.
A Widening Ripple

Migratory birds remind 
us that the challenges 
facing the arid American 

West are part of a larger system that extends across 
the Western Hemisphere. Programs, policies, funding, 
and agreements designed to adapt to less water need 
to go hand-in-hand with considerations to mitigate 
harm to environmental resources. In responding 
to long-term drought, water managers have the 
opportunity to craft, adopt, and connect new and long-
lasting solutions with a ripple effect: the nature of bird 
migration means that the impacts of these decisions 
and actions will extend across the hemisphere.■ 

Nat Seavy (nat.seavy@audubon.org) is the Director of 
Migration Science for Audubon’s Migratory Bird Initiative. In 
this position, Nat works with the Audubon Science Team to 
use the wealth of scientific knowledge about bird migration 
to engage people in the joy of migration and help them 
take action to protect the places that matter most across 
the Americas. Karyn Stockdale (karyn.stockdale@audubon.
org) is Senior Director of Audubon’s Western Water 
Initiative working to address precipitous declines in water 
across the arid West with a focus on the Colorado River and 
saline lakes. Karyn leads innovative conservation efforts—
from public policy to restoration—to help decision-makers 
adapt to diminishing water supplies with improved policies 
and increased investments in climate resilient strategies.

Across the hemisphere, at 
both coastal and inland wetlands, 
climate change and human water 
use pose fundamental challenges 
to water security for people and 
the future of wetland ecosystems 

and migratory birds.
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