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A comprehensive response to climate change
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A comprehensive response to climate change
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Planning for a changing climate

Fundamental components of adaptation
planning:

e Develop forward-looking goals
e Consider more than one scenario

e Manage for change, not just persistence

v Planning for a Changing Climate
Elimats-famart Harning and Management n the National Bark Sarvie
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The NPS adaptation planning process

STEP 6

Implement strategies;
\ track effectiveness
\ and changing
conditions

STEP 5

Evaluate and
select priority
adaptation
strategies

STEP 1

Inform the
planning process

STEP 4

Identify potential
adaptation
strategies

STEP 2

Assess climate
vulnerabilities
and risks

STEP 3

Evaluate climate
implications for
management
goals
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The NPS adaptation planning process

STEP 1

Inform the
planning process

STEP 6
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\ track effectiveness
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The context for RAD
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The need for a new framework

Resist

Direct

Figure credit: Adapted from: Thompson et al. (2021), Responding to Ecosystem Transformation:
Resist, Accept, or Direct?. Fisheries, 46:8-21. https://doi.org/10.1002/fsh.10506
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Experienced weather
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*“the idea that natural systems fluctuate within an unchanging envelope of variability”
(Milly et al. 2008. Stationarity is dead: Whither water management? Science 319: 573-574)

Figure Credit: Gregor Schuurman, NPS
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81% (235 of 289) of

parks already
extremely warm

Extreme
& Warm
4 Cold
& Both
€55 No

American
Samoa
e & ol .
\ Guam & Sadpan b

Monahan WB, Fisichelli NA (2014) Climate Exposure of US National
Parks in a New Era of Change. PLoS ONE 9(7): e101302.
https://doi.org/10.1371/journal.pone.0101302
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Drought is here to stay in the Western U.S.
How will states adapt?

Drought "is not a temporary condition we can expect [© go away, but rather something we have

o deal with,” one expert said

Megadrought in western ULS. pushing Lake Mead to firsi-time water shoriage
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f: NBC NEWS
NOW

Image credit: NBC News, https://www.nbcnews.com/now/video/megadrought-in-western-u-s-pushing-lake-mead-to-first-time-water-shortage-114609221866
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Are warmer winters|here to stay?]

Image credit: Glue Magazine, Ottowa, https://qlueottawa.com/2020/02/05/are-warmer-winters-here-to-stay/
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NOAA: Record-setting high-tide floods|here to stay
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Image credit: E&E News, https://www.eenews.net/articles/noaa-record-setting-high-tide-floods-here-to-stay/
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Image credit: The Guardian, https://www.theguardian.com/environment/2021/jul/08/heat-dome-canada-pacific-northwest-animal-deaths
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Experienced weather www

Transformation*

Temperature

Ecological condition .

e Ecological transformation: “the dramatic and effectively irreversible shift in multiple ecological characteristics of an
ecosystem, the basis of which is a high degree of turnover in ecological communities”

Quote from: Crausbay, Shelley D., et al. "A science agenda to inform natural resource management decisions in an era of
ecological transformation." BioScience 72.1 (2022): 71-90, https://doi.org/10.1093/biosci/biabio2

Figure Credit: Gregor Schuurman, NPS
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Paleo-transformations were pervasive
when climate change was rapid

Figure Credit: Nolan, Connor, et al. (2018). Past and future global transformation of terrestrial ecosystems under
climate change." Science 361.6405: 920-923, https://doi.org/10.1126/science.aan5360
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Ecological transformation in the future
c
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ﬁ The threat of future transformations is pervasive

Figure Credit: Nolan, Connor, et al. (2018). Past and future global transformation of terrestrial ecosystems under
climate change." Science 361.6405: 920-923, https://doi.org/10.1126/science.aan5360
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Vegetation trajectories

Figure Credit: Guiterman, C.H., et al. Vegetation type conversion in the US Southwest: frontline observations and management
responses. Fire Ecology 18, 6 (2022). https://doi.org/10.1186/s42408-022-00131-w
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Key points:
1. Systems vary in proximity to transformation
2. But many are on a strong human-driven ecological trajectory or

face increasing prospects of large, abrupt ecological change
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This reality challenges the historical natural resource conservation paradigm
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This reality challenges the historical natural resource conservation paradigm
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Navigating Ecological Transformation:
Resist-Accept-Direct as a Path to a
New Resource Management Paradigm

“Natural resource managers and conservation
practitioners are working in a world very
different from that in which most agencies and
management traditions formed...”

Quote from: Schuurman, G.W., et al. (2022) Navigating Ecological Transformation: Resist—Accept—Direct as a Path to a New Resource Management Paradigm,
BioScience, Volume 72, Issue 1, January 2022, Pages 16—29, https://doi.org/10.1093/biosci/biab067
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How to make unavoidable choices strategically?




The RAD Framework

Resist

Work to maintain or restore the Allow the condition and function of
condition and function of resources/assets/values to change,

resources/assets/values based upon without intervening to alter their

historical or acceptable current trajectory

conditions

Direct

Actively shape change in the condition and function
of resources/assets/values towards preferred new
conditions

Figure credit: Adapted from: Thompson et al. (2021), Responding to Ecosystem Transformation: Resist, Accept, or Direct?. Fisheries, 46:8-21. https://doi.org/10.1002/fsh.10506;

Definitions from: Schuurman, G.W., et al. (2022) Navigating Ecological Transformation: Resist—Accept—Direct as a Path to a New Resource Management Paradigm,
BioScience, Volume 72, Issue 1, January 2022, Pages 16-29, https://doi.org/10.1093/biosci/biab067
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The RAD Framework

Adapt(ation)
A

| 1
Resist
Work to maintain or restore the Allow the condition and function of
condition and function of resources/assets/values to change,
resources/assets/values based upon without intervening to alter their
historical or acceptable current trajectory
conditions

Direct

Actively shape change in the condition and function
of resources/assets/values towards preferred new
conditions

Figure credit: Adapted from: Thompson et al. (2021), Responding to Ecosystem Transformation: Resist, Accept, or Direct?. Fisheries, 46:8-21. https://doi.org/10.1002/fsh.10506;
Definitions from: Schuurman, G.W., et al. (2022) Navigating Ecological Transformation: Resist—Accept—Direct as a Path to a New Resource Management Paradigm, BioScience, Volume 72,
Issue 1, January 2022, Pages 16-29, https://doi.org/10.1093/biosci/biab067
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The RAD framework
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How to make unavoidable choices strategically?

"In this place at this time, my response to climate change is

to (resist/accept/direct) this change

by (insert adaptation action)

as a means of attaining (insert goal).”

39
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RAD in action
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“So, black locust here, historically, we’ve considered it
invasive. It comes in and it will take over a whole
field," said Davis. "But it is naturally present just south
of here, like in southern Ohio and Kentucky. So, in the
past we’'ve been fighting that tree in some sites. And
now we’re trying to, like, not so much, because it’s
probably on its way.”

Cuyahoga Valley NP ecologist Chris Davis

Quote and image from: Eddings, A. (2021, September 22). Cuyahoga Valley National Park Struggles
With The Effects Of Climate Change. Ideastream Public Media.
https://www.ideastream.org/news/cuyahoga-valley-national-park-struggles-with-the-effects-of-

climate-change
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RAD in action

Climate-tracking species are not invasive
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Urban, M.C. (2020). Climate-tracking species are not invasive. Nature Climate Change 10,
382-384 (2020). https://doi.org/10.1038/s41558-020-0770-8

Image credit: Eddings, A. (2021, September 22). Cuyahoga Valley National Park Struggles With The Effects Of Climate Change. Ideastream Public Media. 43
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RAD natural resource stewardship in action
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National parks face tough calls battling climate change

By Rob Hotabcinen | 11/05/2021 1212 PM EST

NPS Image

“Do we resist it? Do we acceptit? Do
we direct it? We’ll do all three,” he
said. “It just depends on the situation.

)

Superintendent Kevin Schneider

Quote and image from: Hotakainen, R. (2021, November 5) National parks face tough calls battling
climate change. E&E News, https://www.eenews.net/articles/national-parks-face-tough-calls-

5 | L %
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battling-climate-change/
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Educating the public about RAD responses
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Learn more about RAD and RAD application in the NPS on the NPS RAD framework web page

Resist-Accept-Direct Framework

What is RAD?
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Learn more about RAD and RAD application in the NPS on the NPS RAD framework web page

RAD in Action
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What is (and isn’t) RAD

RAD is not about embracing all change,
going with the flow, or giving up.
It’s RAD, not AD.

RAD is and must be social. RAD application
involves real people with different value
sets.

RAD is not policy. RAD is not a process.
RAD is a thinking and communication tool.

Image Credit: John Brighenti; Rockville,Md



What is (and isn’t) RAD

* RAD is not about embracing all change,
going with the flow, or giving up.
It’s RAD, not AD.

Questions?

 RAD is and must be social. RAD application Wylie ca rr@nps.gov
involves real people with different value 3

sets.

* RAD is not policy. RAD is not a process.

RAD is a thinking and communication tool.
Image Credit: John Brighenti; Rockville,Md
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