
Managing for Change in the Bear River Basin
Building Resilience in a Key Watershed

Climate change is well underway in the 

western U.S. Warmer temperatures are 

already affecting native plants, animals and  

habitats in ways we can see and measure.

Any action we take now to build ecosystem resilience to 
rapid climate change will help us protect our natural areas 
and the clean water, clean air, and wildlife habitat they 
provide in the decades to come. The Nature Conservancy 
has joined with the Climate Assessment for the Southwest,  
the Wildlife Conservation Society, USDA Forest Service,  
the National Center for Atmospheric Research, the Western  
Water Assessment, and the University of Washington to 
form the Southwest Climate Change Initiative (SWCCI), 
whose aim is to provide climate adaptation information and  
tools to conservation practitioners in vulnerable landscapes  
of Arizona, Colorado, New Mexico and Utah. 

That expertise was applied in the Bear River Basin to 
develop strategies for reducing the impact of climate 
change.  Read on to find out what we learned.

The Bear River Basin:  
A Remarkable Landscape At Risk
The Bear River Basin of northern Utah has warmed on 
average 2° Fahrenheit since 1971. This warming and rate 
of change is concerning, and led to Bear River being one 

of four vulnerable 
landscapes in the 
Southwest selected by 
the SWCCI to develop 
and test ways to help 
natural areas cope with 
climate change. 

Five Hundred Miles of Life-Supporting River

Vital to both human and natural communities, the 
Bear River provides critical wildlife habitat, and serves 
as the largest water source feeding globally important 
habitats at the Great Salt Lake. The quantity and quality 
of water in the Bear River is crucial to the health of the 
Lake ecosystem, which supports millions of migratory 
shorebirds and waterfowl each year. 

The Bear River itself provides a home for numerous 
species of nesting and migratory diving and dabbling 
ducks, colonies of snowy egret, white-faced ibis, gulls, terns 
and great blue herons and many shorebirds, including 
long-billed curlew and migratory and nesting greater 
sandhill crane. The Bear River system also supports the at-
risk Columbian sharp-tailed grouse, Bonneville cutthroat 
trout and northern leatherside chub.

Great blue herons rely on the Bear River for  
nesting and feeding their young.
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A Changing Climate - an Additional Stress to 
the Bear River Basin

Many existing stresses compromise the natural function 
of the Bear River, including residential development, 
improper grazing and agricultural practices, invasive 
species and practices that alter natural water flows.  
Adding the stress of a hotter climate with less water could 
tip the balance for many species toward unsustainability.
The challenge to the conservation community is to avoid 
the most adverse impacts of climate change through 
building resilience in the system today. 

Creating Practical Climate  
Adaptation Strategies 
In May 2010, the Conservancy and our partners brought 
together scientists and managers to share information 
about the known and projected local impacts of climate 
change in the Bear River Basin – and to start developing 
practical strategies to reduce its adverse effects. Thirty-
nine individuals representing 20 public agencies, private 
organizations, and academic institutions participated.  The 
focus of the workshop was on floodplain wetlands of the 
Bear River and Bonneville cutthroat trout.

Participants reviewed two likely climate change scenarios 
for the Bear River Basin landscape given the current rate 

of greenhouse gas emissions. These scenarios project that by 
2040-2060:

1) The climate could be 5-6° Fahrenheit warmer.
2) There could be a five to 13 percent decrease in annual 

run-off.
3) There could be 10-15 percent lower peak accumulation of 

snowpack.
4) There could be an earlier spring melt by two to four 

weeks.
5) There could be an increasing fraction of winter 

precipitation coming as rain.

Managers and scientists also identified potential effects of 
combined past and projected climate change on the wetlands 
and Bonneville cutthroat trout.  These impacts include:

•  Increased air temperatures and decreased snowpack and 
 run-off lead to lower base flows in summer with drying out 
 of the riparian zone. Bonneville cutthroat trout are affected 
 by less stream shading, warmer water temperatures and 
 lower stream habitat complexity.
•  Decreased summer base flow leads to expansion of reaches 
 that are uninhabitable for Bonneville cutthroat trout due to 
 declines in water quality, decreased aquatic habitat, 
 increased water temperatures and decreased connectivity of 
 stream reaches.

(continued on back)
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Regularly monitoring invasive weeds and stream and fish community health are two practical climate adaptation strategies.  



“Managers must recog-

nize that changes are 

occurring and antici-

pate future changes. As 

Wayne Gretzky put it, we 

need to ‘skate to where 

the puck is going to be’.”

CRAIG ALLEN
U.S. Geological  

Survey

CLIMATE CHANGE IMPACT ADAPTATION STRATEGY

More water diversions due to lower 
river levels.

Identify cool water reaches for Bonneville cutthroat trout and remove barriers to 
fish accessing these areas.

Increased drying of riparian zone due to 
lower base flows in summer.

Improve grazing management to protect and restore key riparian areas.

Conversion to urban uses with drier 
wetlands  

Prioritize key wetlands for conservation and preserve through purchase, ease-
ment or planning tools.
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THOUGHTS ON 
ADAPTATION 
PLANNING

Todd Ringler 
Los Alamos National 
Laboratory

• This is a century-long exercise.

• Think 10 by 10: Adaption plans with 10-year milestones, revisited 10 times.

• Manage toward the high-end estimate of change: +5C, -25% precipitation, +episodic drought.

• Look for win-win scenarios, i.e. climate adaption practices that meet additional objectives.

• Our understanding of climate change will evolve, build flexible adaptation plans.

• Monitor, monitor, monitor...

TREND IN ANNUAL AVERAGE TEMPERATURE (1971-2011)
IN THE BEAR RIVER BASIN

Table 1.  the Bear River Basin temperature trend over the past 110 years (gray line), with a 
linear trend line for the past 40 years (red line).  The trend of 0.5 degrees Fahrenheit per 
decade during the last 40 years is 1.5 times greater than the trend for global average over 
the same time period.

WHAT MIGHT HAPPEN ON THE BEAR RIVER AND WHAT WE CAN DO ABOUT IT
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•  Increased air temperatures and decreased snow pack lead     
 to more water diversions, which may block Bonneville 
 cutthroat trout movement. 
•  Increased air temperatures lead to increased water 
 temperatures, which leads to an increase in the range of 
 non-native fish and increased predation and competition 
 with Bonneville cutthroat trout by non-natives.
•  Rising temperatures and higher evaporation lead to lower 
 river levels, which leads to decreased delivery of water 
 to floodplain wetlands as irrigation efficiency and 
 urbanization decrease groundwater recharge. 
•  Rising temperatures lead to wetlands drying, which leads 
 to risk of land development (conversion from agriculture  
 to urban).
After agreeing upon likely impacts to wetlands and 
Bonneville cutthroat trout, workshop participants identified 
strategies to help this system and species remain viable in 
a changing world. Examples of impacts and strategies to 
address them are shown in the table on previous page.

Taking Action to Build Resilience 
The remaining refugia for native fish will require 
active protection as water temperatures rise and yearly 
streamflows become more variable. Assuring that 
native fish can access these areas is also key. Conserving 
remaining wetland resources from development and 
assuring an adequate water supply will be important 
measures to hedge against the added stress of climate 
change. 

The good news to emerge from the workshop is that 
many of the restoration strategies already being planned 
or implemented in the Bear River Basin can be used 
to prepare for climate change. For example, we are 
working with landowners to improve irrigation efficiency 
and putting the saved water back into the stream for 
Bonneville cutthroat trout. But we don’t have all the 
answers. What we do know is that we must accelerate 
and expand work that improves the health of streams and 
wetlands -in order to make them more resilient to rising 
temperatures and deeper droughts.

Lessons from SWCCI  
Landscape Workshops 
Our climate adaptation workshops at four landscapes in 
the Southwest have yielded valuable lessons that can be 
applied to other important natural areas:  

• We know enough about climate change to take local  
 action: Though the pace of climate change is uncertain,  
 we have enough information to act now to reduce the  
 most likely adverse impacts.
• Conservation organizations are already doing a lot to  
 restore and maintain ecosystems—but climate change  
 means we must do more and do it smarter. 
• “Climate-smart conservation” means adjusting  
 the pace, scope and sequencing of management  
 activities, and coordinating our work regionally,  
 across multiple ownerships.
• Some management objectives may become unattainable;  
 we must be agile and adjust our sights, perhaps aiming  
 to conserve processes (such as stream flow) and functions  
 (such as water supply) as much as species and habitats.
• More than ever, conservation success will require that  
 monitoring be tightly integrated into planning  
 and management as landscapes are transformed by  
 climate change. 
• Workshops, while productive, represent only the  
 beginning of a long-term process for understanding  
 and responding to the challenge of climate adaptation  
 for species, habitats and ecosystems. Building resilience  
 requires on-the-ground action.

For more information 
about the Southwest  
Climate Change 
Initiative and its work 
in the Bear River Basin:  
Visit http://nmconservation.
org/projects/new_mexico_

climate_change or contact project director Joan Degiorgio 
at (801) 238-2327 or jdegiorgio@tnc.org.

Created with funding from the Department of the Interior and the  
U.S. Forest Service.

Bonneville Cutthroat Trout, Courtesy 
Utah Division of Wildlife Resources


