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Bering Land Bridge N Pres



Pushing the envelope of HRV: 81% of parks (235/289) are already “extreme 
warm” (i.e. most recent 10-30 years warmer than 95% of historical 
conditions going back to 1901)

“Extreme” 
for any one 
of 7 
temperature 
variables

Climate is Already Changing

Monahan & Fisichelli (2014)



Pushing the envelope of HRV: 75% of parks (n = 276) are seeing an advance 
in the timing of spring onset (~ 0.8 days/decade)

Resources are Responding

Monahan et al. (2016)



Pushing beyond HRV: By 2100 under RCP 8.5 W/m2, parks would need to 
move 6-348 km to maintain their current climates

Climate Change will Continue

Rodhouse et al. (in press)



Pushing beyond HRV: 8-23% increase in annual visitation
13-31 day expansion of visitation season

Resources & Values will Impacted

Fisichelli et al. (2015)



Climate Change Adaptation

• Climate change is recognized as a major issue

• Agency policies lay foundation for climate 
adaptation planning

• Action plans and adaptation frameworks are 
helping translate policies into practice

• But…site-level implementation within protected 
areas is still challenging
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New Concepts, Language & Science

LCC-VP Survey
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Rocky Mountain NP



High Uncertainty -> Indecision

LCC-VP Survey

>30 GCMs and 4 emissions scenarios (RCPs)

>> 100 climate variables

Climate per se is several steps removed from

protected area resources and values



Management Urgency
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Need for Organizing Frameworks

Adaptive management framework at Rocky Mountain National Park

Bobowski et al. (Island Press, 2016)



Large Scale -> Cross Boundary
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Access to Relevant Science

• Landscape Conservation Cooperatives (LCCs)

• Climate Science Centers (CSCs)

• NOAA Regional Integrated Sciences and Assessments (RISAs)

• USDA Climate Hubs

• Cooperative Ecosystem Studies Units (CESUs)

• Climate Registry for the Assessment of Vulnerability (CRAVe)

• Science and Research Learning Centers (SLCs and RLCs)

• NPS Inventory and Monitoring Program

• NPS projects like LCC-VP



Embracing Uncertainty

Future Whitebark Pine distribution in the Greater Yellowstone Ecosystem

Chang et al. (2014)



Organizing Frameworks

Stein et al. (2014)

Bobowski et al. 
(Island Press)



Organizing Frameworks

Stein et al. (2014)

Bobowski et al. 
(Island Press)
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Scaling Up

Protected Area Centered Ecosystem (PACE)

Hansen et al. (2011)



Communication



Communication



Communication
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Putting it All Together

Stein et al. (2014)

Mountain pine beetle epidemic – Rocky Mountain NP

Epidemic not 
unprecedented

Already increased fire frequency
Active management = removing tree hazards



Putting it All Together

Stein et al. (2014)

Floods – Rocky Mountain NP

Increasing 
precip & runoff

Large culverts being installed to better 
accommodate future extreme flood events



LCC-VP Findings and Lessons-Learned
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