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25 yr AverageLees Ferry

Long‐term History of Colorado River Climate 
Colorado River compact: 1922
Based on anomalously wet period

Slide courtesy of Dr. Steve Gray, DOI Alaska Climate Science Center, based on
Woodhouse, Gray, and Meko (2006). Water Resources Research 42:W05415  

“Stationarity is Dead” (Milly et al., Science 2008)



“The mighty Colorado is reduced to a trickle in Mexico” 





South Dakota Blizzard
October, 2013

0.12% Mortality
40 dead Bison

0.57% Mortality
13,977 dead Cattle



Components of Climate Change Vulnerability
Bison and Cattle example

South Dakota Blizzard
October, 2013
0.12% Mortality
40 dead Bison

South Dakota Blizzard
October, 2013
0.36% Mortality
13,977 dead Bison



Components of Climate Change Vulnerability

What’s  
happening

How 
does it 
matter.

What 
can be 
done 
about it!



SO WHAT’S HAPPENING…
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Change in the length of the 
growing season.

Greater variability in 
temperature and precipitation. 







Weather vs Climate
what’s the difference?

• If you don’t like the weather:
– Wait a few minutes!

• If you don’t like the climate:
– Move!

Slide courtesy of Dr. Scott Denning, CSU
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DOES IT MATTER TO WILDLIFE AND 
ECOSYSTEM…



From: Understanding and Assessing Climate Change: Implications for Nebraska 



Hansen, Andrew J., et al. "Exposure of US National Parks to land use and 
climate change 1900‐2100." Ecological Applications 24.3 (2014): 484‐502.

Protected Area Ecosystems and associated land use



Housing, temperature, and non‐
natives across U.S. National Parks

Hansen, Andrew J., et al. "Exposure of US National Parks to land use and 
climate change 1900‐2100." Ecological Applications 24.3 (2014): 484‐502.



Glick, P., Stein, B.A., and Edelson, N.A., 
eds., 2011, Scanning the conservation 
horizon: A guide to climate change 
vulnerability assessment: Washington, D.C., 
National Wildlife Federation, 176 p.
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Change Vulnerability Assessment. National Wildlife Federation, Washington, D.C.



In an analysis by the 
Nebraska Game 
and Parks 
Commission, 
mollusks, 
amphibians, and 
small stream fishes 
were found to be 
the most vulnerable 
to climate change 
of all groups of 
plants and animals 

considered.

Schneider, 2014. Conserving Biodiversity in a Changing Climate, Prairie Fire.  

http://snr.unl.edu/herpneb/

https://en.wikipedia.org/wiki/Missouri_River
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uncertainty.

• Focus that understanding on “decision space”.
• Consider both Adaptation andMitigation.
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DOI Climate Science Centers

Mission:
To provide the best possible 
climate science to Department of 
Interior land managers



Draft Revised Mission:
To provide the best possible climate science to Department of Interior 
land managers & provide university and USGS researchers an 
opportunity to work with an engaged and proactive applied 
management community. 





High Plain 
Regional Climate Center

National Integrated 
Drought Information System





http://wwa.colorado.edu/climate/dashboard2.html
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Uncertainty…

…in climate 
projections.

…in 
ecological 
response.

…in 
management 
effectiveness.



Loading Dock Model Megaphone Model

Authority Model

Trust me… 
I’m a scientist.

Packaging Model
Slide courtesy of Dr. Steve Jackson, SW CSC.



The National Research Council (2009) 
suggests that government agencies 
organize their climate‐related decision 
support efforts around six principles:

1. begin with user’s need in mind
2. give priority to process over products
3. link information producers and users
4. build connections across disciplines 

and organizations
5. seek institutional stability and
6. design process for learning

National Research Council, 2009. Informing Decisions in a Changing Climate. Panel on Strategies and Methods for 
Climate-Relate Decision Support, Committee on the Human Dimensions of  Global Change.  Division of  Behavioral 
and Social Sciences and Education. Washington, DC: the National Academies Press.  188 p. 
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uncertainty.
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– Collaborate and use “practice‐based knowledge”.
– Frame our work within a social‐ecological system. 

• Consider both Adaptation andMitigation.
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High Plain Regional Climate Center, http://www.hprcc.unl.edu/
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Connecting Climate to Plants and Animals 
through ecological response models



Connecting Climate to Plants and Animals 
through Habitat Suitability Modeling





Boundary Organizations
Credible, Salient, and Legitimate

Process‐
Based
Knowledge

Practice‐
Based

Knowledge2

Using our collaborative 
workspace as a 

Boundary Object1

1See articles by David W. Cash  at al on Boundary Organizations and boundary objects.
2Weber, Belsky , Lach & Cheng (2014): The Value of Practice‐Based Knowledge, Society & Natural Resources: An 
International Journal 
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Physical
Climate

Adaptation
& 

Mitigation

Ecological
Impacts

Management‐driven science

Science‐informed management

Synergies and leverage



Drought Risk and Adaptation in the 
Interior (DRAI) 

• How do managers define or think about drought in the 
context of their landscape? (Issue Framing)

• Do managers view drought as a significant risk to their 
Management activities? (Risk Perceptions)

• What, if any, are some of the triggers that managers 
use to know if, when, and/or how drought is going to 
have a negative impact on their landscape? 
(Triggers/Indicators)

• What Management Decisions do land and resource 
managers have to make that are impacted by 
drought? (Management Decisions) 

• What are the Adaptive Capacity/Barriers to 
respond/prepare for drought?
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2013‐2015



2015‐2017



2015‐2017
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Shaded areas represent the variability in climate models. 

The difference 
between the red 
and yellow 
projections is a 
function of 
society’s 
choices…

..a function of how 
we choose to 
mitigate climate 
change. 



• Measure park‐based greenhouse gas (GHG) 
emissions

• Educate staff, partners, stakeholders, and the 
public about climate change and demonstrate 
ways individuals and groups can take action to 
address the issue

• Assist parks in developing strategies and specific 
actions to address sustainability challenges, 
reduce GHG emissions, and anticipate the 
impacts of climate change on park resources



BLM Renewable Energy Program

Source: U.S. Energy Information Administration as presented at http://www.newrepublic.com/








