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Key recent partners in scenario-based adaptation R&D:

Gregor Schuurman ς NPS Climate Change Response Program

Amber Runyon ς NPS Climate Change Response Program

Amy Symstad ς USGS Northern Prairie Wildlife Research Center

Imtiaz Rangwala ς University of Colorado, Boulder

Brecken Robb ς Boise State University
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https://www.theguardian.com
/environment/2021/jul/08/he
at-dome-canada-pacific-
northwest-animal-deaths https://theconversation.com/rocky-

mountain-forests-burning-more-now-than-
any-time-in-the-past-2-000-years-162383

https://www.nytimes.com/2022/06/15/us/yellowstone-national-park-
floods.html
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Historical Average  RCP 4.5 (Lower Emissions) Ave. RCP 8.5 (Higher Emissions) Ave.
Historical Range  RCP 4.5 Range   RCP 8.5 Range



Historical Average  RCP 4.5 (Lower Emissions) Ave. RCP 8.5 (Higher Emissions) Ave.
Historical Range  RCP 4.5 Range   RCP 8.5 Range 6



Despite uncertainty, resource managers 
need to make decisions and act to meet 
goals.  

In a changing world with an uncertain 
future, how can we know what to do?

Image: Gary Larson
http://allyduncan.blogspot.com/2009/09/daily-lol-far-side-damned-if-you-do.html
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Scenario planning!
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Schuurman et al. 2022 (Park Science)
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Schuurman et al. 2022 (Park Science)
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Scenario Planning
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By Konstantin Von Wedelstaedt [GFDL 1.2]

By Sai Saketh [CC-BY-SA-4.0]

Images: Wikimedia Commons; Scupelli, P., Wasserman, A. and Brooks, J., 2016. Dexign futures: a pedagogy for long-horizon design scenarios
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Slide: Dave Lawrence, NPS



ά9ȄŀƳƛƴƛƴƎ ŀ ǊŀƴƎŜ ƻŦ ǇǊƻƧŜŎǘŜŘ ŎƭƛƳŀǘŜ ƻǳǘŎƻƳŜǎ ōŀǎŜŘ ƻƴ ƳǳƭǘƛǇƭŜ 
ǎŎŜƴŀǊƛƻǎ ƛǎ ŀ ǊŜŎƻƳƳŜƴŘŜŘ ōŜǎǘ ǇǊŀŎǘƛŎŜΧέ



NPS Scenario-Based Climate Change Adaptation Showcase: https://www.nps.gov/subjects/climatechange/scenarioplanning.htm

NPS



ά²Ŝ ǎƘŀǊŜΧ ŀ Ǌƻōǳǎǘ ƳƻŘŜƭ ƻŦ ǎǘǊŜŀƳƭƛƴƛƴƎ ŀƴŘ ƳŀƛƴǎǘǊŜŀƳƛƴƎ 
of CC SP in diverse decision-ƳŀƪƛƴƎ ǇǊƻŎŜǎǎŜǎΧ

ώ¢Ƙƛǎϐ ƳƻŘŜƭΧǿŀǎ ŘŜǾŜƭƻǇŜŘ ƛƴ ŀ ǇŀǊǘƴŜǊǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ bt{ 
ŀƴŘ ǘƘŜ ¦{D{ ŀŎǊƻǎǎ ƳƻǊŜ ǘƘŀƴ мр ȅŜŀǊǎ ƛƴ ŀ ǎŜǊƛŜǎ ƻŦ 
applications in dozens of park units involving hundreds of 
federal, tribal, state, and local-government participants, 
ƛƴŎƭǳŘƛƴƎ ¦{ CƻǊŜǎǘ {ŜǊǾƛŎŜ ŦƛŜƭŘ ǎǘŀŦŦΦέ

  --Reynolds et al. 2024

Reynolds, J.H., Miller, B.W., Schuurman, G.W., Carr, W.A., Symstad, A.J., Gross, J.E. and Runyon, A.N., 2024. Accurately Characterizing Climate 
Change Scenario Planning in the US National Park Service: Comment on Murphy et al. 2023. Society & Natural Resources, pp.1-6.
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Generalized CC SP Approach 
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Miller BW, Schuurman GW, Symstad AJ, Runyon AN, Robb BC. 2022. Conservation under uncertainty: Innovations in 
participatory climate change scenario planning from US national parks. Conservation Science and Practice: e12633.
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Miller BW, Schuurman GW, Symstad AJ, Runyon AN, Robb BC. 2022. Conservation under uncertainty: Innovations in 
participatory climate change scenario planning from US national parks. Conservation Science and Practice: e12633.
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Focal Resources
ÅGrasslands & grazing

ÅInfrastructure

ÅPaleo & archaeological resources

ÅThreatened and endangered species

Badlands NP
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Miller BW, Schuurman GW, Symstad AJ, Runyon AN, Robb BC. 2022. Conservation under uncertainty: Innovations in 
participatory climate change scenario planning from US national parks. Conservation Science and Practice: e12633.
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Miller BW, Symstad AJ, Schuurman GW,. 2019. Implications of Climate Change 
Scenarios for Badlands National Park Resource Management. Resource Brief, National 
Park Service Resource Brief. Fort Collins, CO.



Runyon, A. N., G. W. Schuurman, B. W. Miller, A. J. Symstad, and A. R. Hardy. 2021. Climate change scenario planning for resource stewardship at Wind Cave 
National Park: Climate change scenario planning summary. Natural Resource Report NPS/NRSS/NRRτ2021/2274. https://doi.org/10.36967/nrr-2286672 

https://doi.org/10.36967/nrr-2286672
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Miller BW, Schuurman GW, Symstad AJ, Runyon AN, Robb BC. 2022. Conservation under uncertainty: Innovations in 
participatory climate change scenario planning from US national parks. Conservation Science and Practice: e12633.









Changes in Extreme Precip. Events and Hot Days in 2040*  

Schuurman, G. W., A. J. Symstad, B. W. 
Miller, A. N. Runyon, and R. Ohms. 2019. 
Climate change scenario planning for 
resources stewardship: Applying a novel 
approach in Devils Tower National 
Monument. Natural Resource Report 
NPS/NRSS/CCRP/NRRτ2019/2052, National 
Park Service, Fort Collins, CO.

*for Devils Tower National Monument



¢ƻ ōŜ ŎƻƴǘƛƴǳŜŘΧ
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Part II
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Changes in Extreme Precip. Events and Hot Days in 2040*  

Schuurman, G. W., A. J. Symstad, B. W. 
Miller, A. N. Runyon, and R. Ohms. 2019. 
Climate change scenario planning for 
resources stewardship: Applying a novel 
approach in Devils Tower National 
Monument. Natural Resource Report 
NPS/NRSS/CCRP/NRRτ2019/2052, National 
Park Service, Fort Collins, CO.

*for Devils Tower National Monument
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36Miller BW, Symstad AJ, Schuurman GW,. 2019. Implications of Climate Change Scenarios for Badlands National Park Resource 
Management. Resource Brief, National Park Service Resource Brief. Fort Collins, CO.
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national parks. Conservation Science and Practice: e12633.37



ά{ŎŜƴŀǊƛƻǎ ŀǊŜ ǎǘƻǊƛŜǎ ŀōƻǳǘ 
the ways that the world might 
ǘǳǊƴ ƻǳǘ ǘƻƳƻǊǊƻǿΧ

ΧǘƘŀǘ Ŏŀƴ ƘŜƭǇ ǳǎ ǊŜŎƻƎƴƛȊŜ 
and adapt to changing aspects 
ƻŦ ƻǳǊ ŎǳǊǊŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘέ

-Peter Schwartz

What are scenarios?

Photo: ¢ƻƳłǑ Malík (Unsplash)
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Photos: B.W. Miller, G. Schuurman 39



Runyon, A. N., G. W. Schuurman, B. W. Miller, A. J. Symstad, and A. R. Hardy. 2021. Climate change scenario planning for resource stewardship at Wind Cave 
National Park: Climate change scenario planning summary. Natural Resource Report NPS/NRSS/NRRτ2021/2274. https://doi.org/10.36967/nrr-2286672 

https://doi.org/10.36967/nrr-2286672


Runyon, A. N., G. W. Schuurman, B. W. Miller, A. J. Symstad, and A. R. Hardy. 2021. Climate change scenario planning for resource stewardship at Wind Cave 
National Park: Climate change scenario planning summary. Natural Resource Report NPS/NRSS/NRRτ2021/2274. https://doi.org/10.36967/nrr-2286672 

https://doi.org/10.36967/nrr-2286672




ÅConsider incorporating 
quantitativeresource response 
information
ÅE.g., modeled veg. biomass & 

composition & mgmt. costs as 
a function of:
ï4 climate futures
ï4 management alternatives
ÅGrazing rates/seasons
ÅRx fire
ÅInvasive inventory & treatment
ÅVary by jurisdiction

Miller, BW, AJ Symstad, L Frid, NA Fisichelli, GW Schuurman. 2017. Co-producing simulation models to 
inform resource management: a case study from southwest South Dakota. Ecosphere 8(12).

Quantitative Scenarios
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Quantitative Scenarios
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Miller BW, Schuurman GW, Symstad AJ, Runyon AN, Robb BC. 
2022. Conservation under uncertainty: Innovations in 
participatory climate change scenario planning from US 
national parks. Conservation Science and Practice: e12633.45



Strategy

Scenario 1

Scenario 2

Scenario 3

Scenario Planning: Testing Strategies

Graphic: modified from NPS Climate Change Response Program46

άLŦ ǘƘŜ ǿƻǊƭŘ ǘǳǊƴǎ ƻǳǘ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǎŎŜƴŀǊƛƻ ·Σ ŀƳ L ƎƻƛƴƎ ǘƻ ǎǳŎŎŜŜŘ ƛƴ ŀŎƘƛŜǾƛƴƎ Ƴȅ ƎƻŀƭǎΚέ
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We cannot know what will happen, but we can prepare for what might 
happen.
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Scenario Planning



We cannot know what will happen, but we can prepare for what might 
happen.

When we ask what might happen, we need to guard against 

OPTIMISM BIAS 
- A common human tendency to underestimate the probability and 
consequences of negative outcomes.
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Scenario Planning

Slide: G. Schuurman
Scenario planning training aid on Optimism Bias: Training Aid: What might happen? How to make the most of scenario planning. (nps.gov)

https://www.nps.gov/subjects/climatechange/upload/2022-08-30-FINAL-SP-Training-Aid.pdf


άhǇǘƛƳƛǎƳ ƛǎ ƭƛƪŜ ǊŜŘ ǿƛƴŜΦ ! Ǝƭŀǎǎ ŀ Řŀȅ ƛǎ ƎƻƻŘ ŦƻǊ 
ȅƻǳΣ ōǳǘ ŀ ōƻǘǘƭŜ ŀ Řŀȅ Ŏŀƴ ōŜ ƘŀȊŀǊŘƻǳǎΦέ 

-Manju Puri & David Robinson in Optimism & Economic Choice 

Pearmam, O, L Perez, W Carr. 2022. 
What might happen? How to make 
the most of scenario planning. 
Training Aid. NPS. 
https://www.nps.gov/subjects/clima
techange/scenarioplanning.htm 

https://www.nps.gov/subjects/climatechange/scenarioplanning.htm
https://www.nps.gov/subjects/climatechange/scenarioplanning.htm


Unfortunately, a number of imagined, worst-case scenarios have played 
ƻǳǘ ƻƴ bt{ ƭŀƴŘǎ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΧ
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Unprecedented wildfire

Lassen Volcanic NP

Extreme rain+flooding

Acadia NP

Permafrost thaw+landslides

Denali NP

Slide: G. Schuurman
Scenario planning training aid on Optimism Bias: Training Aid: What might happen? How to make the most of scenario planning. (nps.gov)


