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

traditions formed...”

Navigating Ecological Transformation:
Resist-Accept-Direct as a Path to a
New Resource Management Paradigm

Slide adapted from G. Schuurman Schuurman et al. 2022. BioScience.



and non-stationarity places a
manager in a terra incognita in which tools and
assumptions from the past are increasingly
unhelpful and new approaches to address novel
climatic and ecological circumstances are urgently

heeded...”

Navigating Ecological Transformation:
Resist-Accept-Direct as a Path to a
New Resource Management Paradigm

Slide adapted from G. Schuurman Schuurman et al. 2022. BioScience.
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and vulnerabilities.
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* This expansion is to be
expected and even beneficial
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 This expansion is to be
expected and even beneficial

e But this has come with
confusion...

* How do the various
processes relate to one
another?

 How do the tools relate
to the process(es) and to

other tools?
* Can they be used in RN - ey SR B 5%
complementary ways? W o3 ) K e
* If so, how? R e e e A X
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A common understanding of how these processes and tools relate to
one anotheris important for:

(1) clear communication among scientists, adaptation practitioners,
resource managers, stakeholders, and rights-holders;
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A common understanding of how these processes and tools relate to
one anotheris important for:

(1) clear communication among scientists, adaptation practitioners,
resource managers, stakeholders, and rights-holders;

(2) efficient coordination of further research and development; and,
notably

(3) cross-jurisdictional collaboration




YOU KEEP USING THAT WORD

I DONOT THINK IT MEANS WHAT YOU THINKIIT MEANS
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Table 1. Terms and operational definitions

Term Definition
Adaptation “Preparing for and managing change” (Stein et al. 2013)
[Approach Application of general and flexible principles toward a particular ]
purpose
Implication Anticipated positive or negative effect of climate change and related

stressors on a resource

Planning process A systematic and consistent series of steps for developing and
implementing a plan

Tool Specific object or method for deriving or applying information

Vulnerability Susceptibility to adverse effects as a function of exposure to
changing conditions (eg climate), sensitivity to those changes, and
(for living resources) capacity or ability to adapt to them (see Glick et
al. 2011 for details, including definitions of related terms)




Table 1. Terms and operational definitions

Term

Definition

Adaptation

“Preparing for and managing change” (Stein et al. 2013)

Approach

Application of general and flexible principles toward a particular
purpose

Implication

Planning process

Tool
Vulnerability

Anticipated positive or negative effect of climate change and related
stressors on a resource

A systematic and consistent series of steps for developing and
implementing a plan

Specific object or method for deriving or applying information
Susceptibility to adverse effects as a function of exposure to
changing conditions (eg climate), sensitivity to those changes, and

(for living resources) capacity or ability to adapt to them (see Glick et
al. 2011 for details, including definitions of related terms)




Traditional framing Prefabricated 3D printing

Photo: Saroy; fI-ickr.cdm'




Forest Adaptation Resources:

Climate Change Tools and
Approaches for Land Managers

] g 400 10 Bk -0
1 VROEINT Y T ALY

PREHLE

The Adaptation for Comservation Targets (ACT) Framework:
A Tood lor Incorporating Climate Cliange inte Natural Resource
Mamngement

Padly 5. Cruss - Erika B Zavalcis - Desinige: Hedekt - Marork L. Bredks - Cerolyn A ¥, Esquis =
Eraa Fdsteran + Lis 1. Gramdich  Cadg K. Gnee - La Bamad - Las Beoo o Gegg Hareand lma e- mar
Whand Koanpnsars © Joshaa L Lawler Ly Maloskn » John Soandgren + lirlas Peimses @ Bri 1. Rawbad
Dardel Seatt - Sarahi 1. Shaler - K1 Hebeora Shas - CGlany B Talar -
Conservation
L Temrrpm—— Putting Adaptation Pnnc:pfes into Practice

Brveerest 1
= T e

vadakon 0T
wl oty e deta ld propec

mwd ok
e rebrengrars, e bnde of WMok Serd:

I K I
The Numun Comecrsuacy. Dz MT. US4

Vi e 1wy o o B rer i

I Hemis

Dot i Ao Bl foomse CAlD: © e
T makoil Al g, A LA

arw
Ak Wi g Lokl WL LS

[
En by Ueskow Kram (ke 115 Faed Laes Ok
S e, S, 1T, 1500

M Ko
Thems I witme, Aok,

.
1 P gy Nevee & Tareen, AT 194
[
[ AT el of [ § o Fosee: Sermens, Upend sy pf
Oren Scbeorl of Devirerarcrad 5w A Mamipoier, Fsdngar. o 2RO, Rk WA TH4
Biaamo vl Vo s, s @ mma, 14 120
1 dn
[} i) iy & Parory. Unbang, & Toso, T s 05, Cusd

i = e Domlanamd, Ueagule of Cllfame
'

B e

Planning for a Changing Climate

Climate-Smart Fi.{nnmg and Managemwnt in the National Park Service




Table 1. Terms and operational definitions

Term Definition

Adaptation “Preparing for and managing change” (Stein et al. 2013)

Approach Application of general and flexible principles toward a particular
purpose

Implication Anticipated positive or negative effect of climate change and related
sfressors on a resource

Planning process A systematic and consistent series of steps for developing and
implementing a plan

Tool Specific object or method for deriving or applying information

Vulnerability Susceptibility to adverse effects as a function of exposure to

changing conditions (eg climate), sensitivity to those changes, and
(for living resources) capacity or ability to adapt to them (see Glick et
al. 2011 for details, including definitions of related terms)
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Table 1. Terms and operational definitions

Term Definition

Adaptation “Preparing for and managing change” (Stein et al. 2013)

Approach Application of general and flexible principles toward a particular
purpose

Implication Anticipated positive or negative effect of climate change and related

Planning process

stressors on a resource

A systematic and consistent series of steps for developing and
implementing a plan

Tool

Specific object or method for deriving or applying information

Vulnerability

Susceptibility to adverse effects as a function of exposure to
changing conditions (eg climate), sensitivity to those changes, and
(for living resources) capacity or ability to adapt to them (see Glick et
al. 2011 for details, including definitions of related terms)
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Table 2. Prevailing climate-change adaptation tools

Tool Description

Adaptation menu Set of previously developed strategies and actions that help practitioners consider a range of options and develop a portfolio or suite of strategies for a
given area (Swanston et al. 2016)

Climate Change Scenario Development of a manageable set of divergent, challenging, relevant, and plausible descriptions of how climate may change and affect resources and

Planning (CCSP) of a plan to address such effects (Miller et al. 2022)

Climate change vulnerability Evaluation of resource exposure, sensitivity, and (for living resources) adaptive capacity in response to changes in climate (Glick et al. 2011; Thurman

assessment (CCVA) et al. 2020)

Impact evaluation Understanding the effects of adaptation strategies and how effectiveness may be influenced by site-specific characteristics (Stem et al. 2005; Hansen
et al. 2023); also referred to as “effectiveness evaluation”

Management action Activities (including cessation of past practice) undertaken to influence the condition of a resource

Resist—Accept-Direct (RAD) A conceptual framework that defines the general range of adaptation response options, including resisting ecological change, accepting it, or directing

it toward new conditions (Schuurman et al. 2020, 2022; Lynch et al. 2021)

Resistance—Resilience—Transition A conceptual framework that defines the general range of adaptation response options, including resisting ecological change, fostering resilience

(RRT) (enhancing an ecosystem’s ability to return to prior conditions following disturbance), or facilitating transition to new ecological conditions (Swanston et
al. 2016)
Response modeling Building an understanding of how specific climate drivers affect a resource

Scenario-Based Decision Analysis  Defining resource management problems and solutions while evaluating the influence of potential uncertainties (Miller et al. 2023)
(SBDA)

Structured Decision Making Framing resource management problems, setting objectives, and analyzing and selecting management strategies (Runge et al. 2020)
(SDM)

26
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Sister Frameworks: RRT & RAD

e Similar terms
* Resistance = Resist
e Actions to maintain historical conditions

* Transition = Direct

» Actions to foster or steer change towards preferred
new conditions

* Unique terms

e Accept (allow change to proceed autonomously)

e Useful in contexts where no management intervention
is an important and common choice

* Resilience (actions that help the system adapt to
changing climatic conditions)

* Blurs distinction between managing for persistence vs.
for change

'|1 I /

RRT Framework (USFS)* RAD Framewark (DOI, USFS, etc.)
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Key Messages from Miller et al. 2025

 Stop Reinventing the Adaptation Planning Wheel

* Consistency of the processes we’ve helped develop suggests practitioners
are coalescing around key features of adaptation planning.

« Common key features allow for clear communication across adaptation
roles and jurisdictions.



Key Messages from Miller et al. 2025

 Stop Reinventing the Adaptation Planning Wheel

* Consistency of the processes we’ve helped develop suggests practitioners
are coalescing around key features of adaptation planning.

« Common key features allow for clear communication across adaptation
roles and jurisdictions.

* Don’t Get Wrapped Around the Axle

* Practitioners need to be cognizant of differences between Approaches,
Processes, and Tools

* Established tools have their place(s) in the adaptation planning process and
are complementary or even interchangeable.
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* Choose the Process that fits the Decision Maker & Stakeholders

* For example, in an application within NPS, stick with Planning for a
Changing Climate (P4CC) because that’s what NPS folks are familiar with.

* Inan application that crosses agencies, consider starting our comparison &
perhaps using the 7 steps we outline.



Practical Applications of Miller et al. 2025

« Adaptation is a social process & the “coin of the realm” is Capacity
* Lots of “pre-work” before engaging in any adaptation process
 Time, Talent, Treasure & Trust

* Choose the Process that fits the Decision Maker & Stakeholders

* For example, in an application within NPS, stick with Planning for a
Changing Climate (P4CC) because that’s what NPS folks are familiar with.

* Inan application that crosses agencies, consider starting our comparison &
perhaps using the 7 steps we outline.

* Match Tools to the Step in the Process
» Regardless of which Adaptation Process you choose, consider starting with
the vetted tools we cover to execute each step.

* Again, the tools are complementary or even interchangeable, so let your
audience guide the choice.
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MENU OF SCENARIO-BASED ASSISTANCE OFFERED TO PARKS

'3l

Broad Scope-Exploratory Broad Scope-Decision Oriented
Recommended Process: Recommended Process:
Facilitated Exploration Workshop Multi-resource Decision Support
BROAD * 2 day workshop, CCRE/contractor * Series of meetings (6-12 months),
SCOPE OF ISSUES led + park planning team CCRP led + park planning team
ADDRESSED *  Qutput: Workshop summary * QOutput: Spreadsheets/report with
report identifying potential resource-specific vulnerability
management options assessments and prioritized

adaptation actions
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Narrow Scope-Exploratory Narrow Scope-Decision Oriented
Recommended Process: Recommended Process:
NARROW Self-guided Workbook Ecological Response Modeling
SCOPE OF * 4-6 hours, park staff led with * Series of meetings (3-6 months),
ISSUES minimal CCRP support CCRP led + park experts
ADDRESSED * Qutput: Completed workbook * Qutput: Technical report detailing
identifying priority adaptation climate impacts on specific
actions resource/asset
EXPLORATION-ORIENTED DECISION-ORIENTED

(LOOSELY TIED TO PARK DECISION) (CLOSELY TIED TO PARK DECISION)




A Few Related Application Concepts

* Rapid Prototyping S8DA

e Every process is unique & the steps are inter-

1. Define CCsp

related. Getting around the wheel quickly can Fikie scan oo
be useful for identifying connections & 7. Monitor \( otiectves (2. Assess RN
trouble spots. — e
* Ensures Step 7 is addressed appropriately
* Right-sizing the Process . nplament reconsider
. . o r;n:;n es managemeant CCsP
* Not every process will need a deep dive on Management 1 odls_ FAD/RAT
every Step 5. Analyze & 4. Identify
select priority pl:-tenti.al
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¢ FIElele Order Of EVentS Strateglos strsﬂegies
* Steps 1-4 don’t necessarily need to be done eon e

SDM RAD/RRT
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Questions?

Brian Miller, bwmiller@usgs.gov
Gregor Schuurman, gregor schuurman@nps.gov
Todd Jones-Farrand, david jones-farrand@fws.goy,
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