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Planning for a Changing Climate

Climate-Smart Planning and Management in the National Park Service
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An evolution of NPS climate change adaptation tools and approaches
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Implications of Climate-Resource Scenarios for Badlands
National Park Resource Management

Eadlands Mational Park hosts a myriad of natural and cultural resources, including

Climate Change Scenario Planning for Resource
Stewardship: Applying a Novel Approach in Devils
Tower National Monument, 2020

Climate Change Scenario Planning to Guide Research
and Resource Management at White Sands National
Park, 2021

Implications of Climate Change for the Water Supply of
the Chisos Mountains Developed Area, 2019

Groundwater discharged from Oak Spring currently serves as the sole water source for
the Chisos Basin—a hub of visitor infrastructure and services within Big Bend National
Park. Given a known link between precipitation and spring discharge, the NP3
undertook an analysis to clarify which strategies and investments might be best at Oak
Spring given climate change projections, or whether the park should sesk to develop

an alternative water source. The resulting report [5 MB PDF] helps clarify the

relationship between Oak Spring and contemporary climate conditions, and uses
projected future climate to assess long-term reliability of discharge from the spring.

Chizoz Bazin ncluding Ward Mowntain and the flow path
towardz Oak Spning

NFE lmage Courtesy Max Woolley

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




An evolution of NPS climate change adaptation tools and approaches
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An evolution of NPS climate change adaptation tools and approaches
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An evolution of NPS climate change adaptation tools and approaches
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But how?

Developing capacity for a protected planet

t Practice Protected Area Guidelines Series No. 24
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What is the RAD framework?

Resist

Work to maintain or restore ecosystem processes,
function, structure, or composition based upon
historical or acceptable current conditions

Direct

Actively shape ecosystem processes,
function, structure, or composition
towards preferred new conditions

NATIONAL
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To allow ecosystem processes, function,

structure, or composition to change, without

intervening to alter their trajectory

14
Definitions from Schuurman et al. (in press); design adapted from Thompson et al. 2020
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How does the RAD framework support natural
resource management decision making?

Focuses on manager intent
Identifies manager actions
Encompasses all possible options Resist
Simple

Neutral (toolkit)

Works across time and space

Direct
Complements other approaches




Where does the RAD framework come from?

Resist

Direct,
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NC CASC-funded project to advance adaptation in the northern Great Plains (2015-2019)
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Resource Management and Operations in Central
North Dakota

Climate Change Scenario Planning Workshop Summary
November 12-13, 2015, Bismarck, ND

Natural Resource Report NPS/INRSS/NRR—2016/1262
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NC CASC-funded project to advance adaptation in the northern Great Plains (2015-2019)
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NC CASC-funded project to advance adaptation in the northern Great Plains (2015-2019)

Environmental Management (2016) 57:753-758
DOI 10.1007/500267-015-0650-6

FORUM

Is ‘Resilience’ Maladaptive? Towards an Accurate Lexicon
for Climate Change Adaptation

Nicholas A. Fisichelli' - Gregor W. Schuurman' - Cat Hawkins Hoffman'
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NC CASC-funded project to advance adaptation in the northern Great Plains (2015-2019)
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“In short, itis increasingly clear
that naturalness is no longer
the umbrella under which all
protected area values
comfortably sit.

D. Cole, et. al. 2008

"...new concepts are
needed to guide
Mmanagement... concepts
that account for human
impacts, global change,
and evolving public

G. Aplet, D. Cole, 2010

& iliced by David N. Cole and Laurie Yung

Naluralness

Rethinking Park and Wilderness Stewardship
in an Era of Rapid Change
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NC CASC-funded project to advance adaptation in the northern Great Plains (2015-2019)

5 number 1 = 2008

"In short, itis increasingly clear ,, EllllBﬂ hy David N. Cole and Laurie Yung
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Rethinking Park and Wilderness Stewardship
G- Aplet, D. Cole, 2010 inan Era of Rapid Change
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NC CASC-funded project to advance adaptation in the northern Great Plains (2015-2019)
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NC CASC-funded project to advance adaptation in the northern Great Plains (2015-2019)
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Federal Navigating Ecological Transformation (FedNET) working group (2017-present)
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Federal Navigating Ecological Transformation (FedNET) working group (2017-present)

“existing agency guidance does not anticipate rapid,
directional, transformative ecological changes that
are currently underway.”

LS.
FISH & WILDLIFE
SERVICE

“develop a shared science-based framework from
which land management entities may derive
guidance for managing changing conditions,
including wide-ranging changes that may result in
ecological transformation of ecosystems - while
considering how each entity’s parcels fit into the
overall system.”

w
THENT OF AGRCIS

U.S. DEPARTMENT OF THE INTERIOR
OF LAND

= USGS

science for a changing world
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Federal Navigating Ecological Transformation (FedNET) working group (2017-present)

THE 37" NATIONAL
ADAPTATION FORUM

May 9-11, 2017 | Saint Paul, MN

WHEN RESISTANCE IS FUTILE: ADAPTATION IN THE FACE OF SYSTEM
TRANSFORMATION (Meeting Room 5)

Symposium Organizer: Bruce Stein, National Wildlife Federation

Accelerating climate change is already beginning to transform the
structure, composition and function of ecosystems, with attendant
consequences for the services and benefits these systems provide

to people. Unfortunately, much of the climate adaptation currently
underway still focuses on efforts to resist change as a means of retaining
the persistence of current conditions. Natural resource managers
increasingly will be confronted by situations where such persistence-
oriented approaches are untenable: in other words, when resistance is
futile. This symposium will focus on adaptation in the context of change
management, and specifically the challenges of preparing for and adapting
to system realignments and transformations. The session will address the
conceptual basis for transformation-oriented adaptation, including the
challenges of identifying ecological thresholds and tipping points, and the
cyclical nature of managing for persistence and change. Symposia talks
will also review the historical context for ecosystem transformation, drawing
lessons from the paleo record and major ecological transitions in the past.
Finally, the symposium will focus on a system undergoing major ecological
transformations, and explore various management options for responding
to, or even facilitating, such transitions, along with policy issues that may
constrain or promote such change-oriented responses.
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Accelerating climate change is already beginning to transform the
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to people. Unfortunately, much of the climate adaptation currently
underway still focuses on efforts to resist change as a means of retaining
the persistence of current conditions. Natural resource managers
increasingly will be confronted by situations where such persistence-
oriented approaches are untenable: in other words, when resistance is
futile. This symposium will focus on adaptation in the context of change
management, and specifically the challenges of preparing for and adapting
to system realignments and transformations. The session will address the
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Finally, the symposium will focus on a system undergoing major ecological
transformations, and explore various management options for responding
to, or even facilitating, such transitions, along with policy issues that may
constrain or promote such change-oriented responses.




Federal Navigating Ecological Transformation (FedNET) working group (2017-present)

Last Name First Name Organization

Bamzai Aparna USGS

Carr Wylie NPS Climate Change Response Program
Clifford Katie USGS

Cole David retired, Leopold Wilderness Ctr
Covington Scott USFWS

Crausbay Shelley NC Climate Adaptation Science Ctr
Cravens Amanda USGS

Hawkins Hoffman  Cat NPS Climate Change Response Program
Hoang Linh USFS

Hudson Mike USFWS

Jackson Steve USGS

Lawrence Dave NPS Climate Change Response Program
Magness Dawn USFWS

Morrison Wendy NOAA/NMFS

Morton John retired; USFWS

O'Malley Robin retired; USGS

Peterson Dave retired, USFS

Peterson Jay NOAA

Prentice Karen BLM

Reynolds Joel NPS Climate Change Response Program
Rittenhouse Bruce BLM

Ross-Winslow Danielle USFWS Social Science

Schuurman Gregor NPS Climate Change Response Program
Stephenson Nate retired; USGS
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Federal Navigating Ecological Transformation (FedNET) working group (2017-present)

NEWS RELEASE

Resist-Accept-Direct (RAD)

A Framework for the 21st-century Natural Resource Manager

National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science

Resist-Accept-Direct (RAD)—A Framework for the
21st-century Natural Resource Manager

Natural Resource Report NPS/NRSS/CCRP/NRR—2020/ 2213

Cole et al. (2011) foresee ‘the future elimination of Joshua tree throughout mast of the southern portions of its current range, ™ thus invalidsting a past premise of stability of the
Joshua tree as a climax species.

NPS / Emily Hassell

News Release Date: January 19, 2021

Contact: Jeff Olson

set of distinct management options that decision makers can consider when responding to ecosystems facing the potential for rapid,

irreversible ecological change. In so doing, the report provides a framework that encourages natural resource managers to

NaTIONAL consider strategic, forward-looking actions, rather than structure management goals based on past conditions.

staunce https://irma.nps.gov/DataStore/DownloadFile/654543
o
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TWS-AFS Ecosystem Transformation working group (2018 onward)
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FedNET-TWS/AFS collaboration

Federal Navigating Ecological Transformation Working Group
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American
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Wildlife
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Lastname  First name Organization

Beever Erik USGS

Clifford Michael The Nature Conservancy

Engman Gus University of Tennessee

Falke Jeff USGS; University of Alaska - Fairbanks
Jackson Steve USGS

Krabbenhoft Trevor University of Buffalo

Lawrence David NPS Climate Change Response Program
Limpinsel Doug NOAA

Lynch Abby USGS

Magill Rob Independent consultant

Melvin Tracy Michigan State University

Morton John retired, USFWS

Newman Robert University of North Dakota

Peterson Jay NOAA

Porath Mark Nebraska Game and Parks Commission
Rahel Frank University of Wyoming

Sethi Suresh USGS; Cornell University

Thompson Laura USGS

Wilkening Jennifer USFWS
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Respondlng to Ecosystem
Transformation:
Resist, Accept, or Direct?
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Rapidly expanding body of RAD literature...
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Managing for RADical ecosystem change: applying the Resist-
Accept-Direct (RAD) framework

Abigail ] Lynch s, Laura M Thompson, Erik A Beever, David N Cole, Augustin C Engman, Cat Hawkins
Hoffman, Stephen T Jackson, Trevor ] Krabbenhoft, David ] Lawrence ... See all authors

First published: 08 July 2021 | https://doi.org/10.1002/fee.2377

= SECTIONS P oeoF A\ TOOLS < SHARE

Abstract

Ecosystem transformation involves the emergence of persistent ecological or social-
ecological systems that diverge, dramatically and irreversibly, from prior ecosystem
structure and function. Such transformations are occurring at increasing rates across the
planet in response to changes in climate, land use, and other factors. Consequently, a
dynamic view of ecosystem processes that accommodates rapid, irreversible change will
be critical for effectively conserving fish, wildlife, and other natural resources, and
maintaining ecosystem services. However, managing ecosystems toward states with
novel structure and function is an inherently unpredictable and difficult task. Managers
navigating ecosystem transformation can benefit from considering broader objectives,
beyond a traditional focus on resisting ecosystem change, by also considering whether
accepting inevitable change or directing it along some desirable pathway is more feasible
(thatis, practical and appropriate) under some circumstances (the RAD framework). By
explicitly acknowledging transformation and implementing an iterative RAD approach,
natural resource managers can be deliberate and strategic in addressing profound
ecosystem change.

Schuurman et al. 2020

Lynch et al. 2021

Published online today
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Rapidly expanding body of RAD literature...
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usgs.gov/casc/rad
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Why is the RAD framework needed?




Why is the RAD framework needed?

Answer: to help managers make unavoidable choices strategically

Resist

Directg




Modern human-driven ecological trajectories bring new choices and questions
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Modern human-driven ecological trajectories bring new choices and questions

How climate change drives ecological change and transformations

Experienced weather

Temperature

}‘L‘/‘W“%ﬁ'ﬁ&“ ___L':i = o T AT

Ecological condition

* “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)

Stationarity*

Related
terms:

* historical
range of
variability

* climate
envelope
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Modern human-driven ecological trajectories bring new choices and questions

Trend departs “Climate departure”

How climate change drives ecological change and transformations | historical range of (min conditions >
variability historical max)

Experienced weather ’iL o f/’:‘;\ﬂV | “Non-
J Skl MWW s stationarity”

E Stationarity

* historical
range of
variability

Temperature

* climate
envelope

Time
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Modern human-driven ecological trajectories bring new choices and questions

How climate change drives ecological change and transformations

The

Seascape: the state of
our oceans
Canada

Seascape: the state of our oceans is
supported by

About this content
Leyland Cecco in Toronto

Thu 8 Jul 2021 05.00 EDT

f v @

Guardian

‘Heat dome’ probably killed 1bn marine
animals on Canada coast, experts say

A Dead mussels at the waterline sh Columbia. Photograph: Christopher Harley

British Columbia scientist says heat essentially cooked mussels:
‘The shore doesn't usually crunch when you walk’
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Modern human-driven ecological trajectories bring new choices and questions

How climate change drives ecological change and transformations

Drought is here to stay in the Western U.S.
How will states adapt?

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

to deal with,"” one expert said.

Megadrought in western U.S. pushing Lake Mead to first-time water shortage

JUNE 10, 2021 / O01:11

NBC NEWS
NOW
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Modern human-driven ecological trajectories bring new choices and questions

How climate change drives ecological change and transformations

Rocky Mountain forests burning more now
than any time in the past 2,000 years

June 14, 2021 3.05pm EDT "

Colerado’s East Troublesome Fire jumped the Continental Divide on Oct. 22, 2020, and eventually became Colorado’s second-largest fire on record

https://theconversation.com/rocky-mountain-forests-burning-more-now-than-any-time-in-the-past-2-0ooo-years-162383




Modern human-driven ecological trajectories bring new choices and questions

How climate change drives ecological change and transformations

Rocky Mountain subalpine forests now burning more
than any time in recent millennia

Philip E. Higuera®'®, Bryan N. Shuman®®, and Kyra D. Wolf®

*Department of Ecosystem and Conservation Sciences, University of Montana, Missoula, MT 59812; and "Department of Geology and Geophysics, University
of Wyoming, Laramie, WY 82071

45
Higuera, P.E., Shuman, B.N. and Wolf, K.D., 2021. Rocky Mountain subalpine forests now burning more than any time in recent millennia. Proceedings of the National Academy of Sciences, 118(25).




Modern human-driven ecological trajectories bring new choices and questions

How climate change drives ecological change and transformations

1°C 1.2°C above @ 67 years expected
i ‘ 20t century " between fires:

S o Wwarmer Medieval  average 2010-2020
o 5 .
o . Climate
52 05°C
L5 d Anomaly
£ o warmer
o &
T o
c '(:U 20" century
% 2 average € 117 years expected
g E . between fires:

05°C L 2000-2020
3 > cooler “Little|lce
E g | 1984-2020
o < - 230 years between
%L o fires: historical
© S —————F———F—————————————average
7= 0 200 400 600 800 1000 1200 1400 1600 1800 2000

Year

Historically, fires burned in the subalpine central Rockies every 230 years, on average. That has increased significantly in the 215t century.
46
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Modern human-driven ecological trajectories bring new choices and questions

How climate change drives ecological change and transformations

Experienced weather Wwﬁ

Temperature

Transformation*

Ecological condition .

* 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” (Schuurman et:al. in press)




Modern human-driven ecological trajectories bring new choices and questions

National
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Refuge
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Modern human-driven ecological trajectories bring new choices and questions

.

_ National
John Morton Wildlife

- Refuge
NATIONAL VS FHH ARD WRDLEE SERVICE
SERVICE CEFARTMINT OF THE WTERIDA

- Kenai case study slides courtesy of J. Morton and D. Magness
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Modern human-driven ecological trajectories bring new choices and questions
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Staudinger et al. 2012. Impacts of Climate Change on Biodiversity,
Ecosystems, and Ecosystem Services: Technical Input to the 2013
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Modern human-driven ecological trajectories bring new choices and questions
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Staudinger et al. 2012. Impacts of Climate Change on Biodiversity,
Ecosystems, and Ecosystem Services: Technical Input to the 2013
National Climate Assessment. Cooperative Report to the 2013 National
Climate Assessment.
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

W
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: Can the change be reversed or resisted?

W\
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: Can the change be reversed or resisted?
A: Think about scale, directional climate change, and ecological
uncertainty.
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: Can the change be reversed or resisted?
A: Think about scale, directional climate change, and ecological
uncertainty.

R0 S S et O

SEPT 1985
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Modern human-driven ecological trajectories bring new choices and questions

National Wildlife Refuge

uncertainty.

SEPT 1985

Q: Can the change be reversed or resisted?
A: Think about scale, directional climate change, and ecological

Potential responses to ecological transformation on the Kenai
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: What happens if we accept the trajectory? Where is it going?

W\
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: What happens if we accept the trajectory? Where is it going?

BIODIVERSITY CURRENT TRAJECTORY (ACCEPT)

TIME
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: What happens if we accept the trajectory? Where is it going?
A: We don't really know (this is a novel circumstance).

Depauparate
grassland?

BIODIVERSITY CURRENT TRAJECTORY (ACCEPT)

TIME
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: Can we try to direct this ecological trajectory?

W\
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: Can we try to direct this ecological trajectory?

DECREASING UNCERTAINTY BUT REDUCED
OPPORTUNITY TO STEWARD THE OUTCOM

BIODIVERSITY CURRENT TRAJECTORY (ACCEPT)

TIME
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

Q: Can we try to direct this ecological trajectory?
A:Yes, in fact, neighbors are already doing some of this.

DECREASING UNCERTAINTY BUT REDUCED
OPPORTUNITY TO STEWARD THE OUTCOM

PODGEROLE PINE w

FOREST

BIODIVERSITY

‘-L"l ¢ £

PRESCRIBED FIRE

TIME
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Modern human-driven ecological trajectories bring new choices and questions

Potential responses to ecological transformation on the Kenai
National Wildlife Refuge

DECREASING UNCERTAINTY BUT REDUCED
OPPORTUNITY TO STEWARD THE OUTCOM

PRESCRIBED FIRE

TIME
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What does RAD framework application look like?




RAD natural resource management in action

U.S Fish and Wildlife Service

National Conservation
Training Center

Traiming Announcerment

Thinking About Adaptation: Exploring the Resist-Accept-Direct Framework

Date
June 22, 2021 2:00-3:30 PM EST

Who Should Attend

The course is highly recommended
to managers, biologists. other
natural resource professionals who
are interested in responding to
climate change.

Tuition
There 1s no cost to attend.

To Join

- R ; Contact
Case Studies and Panel Discussion Danielle Bruce,

danielle bruce@fws.gov

https://fws.rev.vbrick.com/#/videos/3d468dcb-47bf-4f43-8cc8-efeceoda8d32a
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66




NATIONAL
PARK

Al
SERVICE

RAD natural resource management in action

B  u.s. Fish & Wildiife Service

& Blackwater i
Refuge System

Marsh Management

Tha grarching purpose Airs 8 NS & g VIO & [ g sirateqins for tidal
marsh adaptation 1o sea level rise. Blackwater NWR is a Refuge at risk. Since the 1930z,
over 8,000 acres of marsh have been lost at Blackwater. That's a rate of 150 acres lost par
yaar, Causes of marsh loss include sea level rise, arosion, subsidance, sall water intrusion
and invasive species. The marsh's natural ability to build elevation cannot keep up with sea
level rise

O u,

Ongoing efiorts to save the marsh include;

« Reducing the population of resident Canada gease, which devour newly-planted crops
and marsh plants
« Restoration and prolection of brackish marsh Habitat
| » Blackwater River thin layer spraying project |
« Shoreline stabilzation and marsh enhancement
« Use of on-site material for marsh restoration
« Acquismoniprotection of prionty marsh areas and adjiacent upland buflers
« Nufria Eradication Program
« Phragmites control
« Facilitate migration of marsh habitats
« Reducing saltwaler intrusion

Building up a portion of marsh at Blackwater National Wildlife Refuge with
sediment from the Blackwater River. (Photo: Middleton Evans)

https://www.fws.gov/refuges/wildlife-conservation/climate-change.html

Resist
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RAD natural resource management in action

ST  U.S. Fish & Wildlife Service

Blackwater

National Wildlife
National Wildlife Refuge | Maryland Refuge System

About the Refuge

Blackwater National Wildiife Refuge (NWR) was
in19 waterfowl sanctuary for
birds migrating along the Atlantic Flyway.

(Photo: Erik J. Meyers/The Conservation Fund)

NATIONAL
PARK

Al
SERVICE

Marsh Management

The overarching purpose of marsh management is to develop and promote sirategies for tidal
marsh adapiation 1o sea level rise. Blackwater NWR iz a Refuge at risk. Since the 1930z,
over 8 000 acres of marsh have been lost at Blackwater. That's a rate of 150 acres lost per
year, Causes of marsh logs include sea level rise, erosion, subsidence, sall water intrugion
and invasive species. The marsh's naiural abdity to bulld elevation cannot keep up with sea
level rise

M

Removing trees to promote marsh growth, Blackwater National Wildlife Refuge.

ngoing efforts to save the marsh include

+ Reducing the population of resident Canada gease, which davour newly-planted crops
and marsh plants
+ Restoration and protection of brackish marsh Habitat
« Blackwater River thin layer spraying project
+ Shoreling stabilization and marsh enhancement
« Use of on-site material for marsh restoration
+ AcqQuisiondprotection of prionty marsh areas and adjacent upland buffers
« Nuiria Eradication Program
» Phragmites conlrol
| - Facilitate migration of marsh habitats |
« Reducing saltwaler intrusion

Direct

https://www.fws.gov/refuges/wildlife-conservation/climate-change.html
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RAD natural resource management in action

¥ National Park Service

Sequoia & Kings Canyon

S
G ra %

KX Fire fighter Luis Magana stands guard at General Grant tree at Grant Grove in Kings Canyon National Park,
California. Photograph: Gary Kazanjian/AF

NATIONAL
PARK
SERVICE

Resist
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RAD natural resource management in action

¥ National Park Service =MENU

7

A

A NN

Rocky Mountain  Cooei

A Perfect Storm

NATIONAL
PARK
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RAD natural resource management in action

A Perfect Storm

Limber
pine
recovery

Resist
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RAD natural resource management in action

NATIONAL
PARK
SERVICE

#  National Park Service QSEARCH | EMENU

National Park

Direct
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RAD natural resource management in action

% National Park Service

Glacier

Fisheries bielogist Jon McCubbins releases the first juvenile bull trout from 2014 into Logging Creek upstream of Grace

Lake — the new bull trout Shangri-La

NATIONAL
PARK
SERVICE

Direct
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RAD natural resource management in action

& National Park Service

Fire Island

NATIONAL
PARK

Al
SERVICE
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RAD natural resource management in action

Climate Change Adaptation & Mitigation Plan

Fisheries:

To adapt to climate change, the tribe has shifted management of a 61-acre inland lake from a cold water (brook trout) fishery to a cool water fishery
(yellow perch and walleye) through fish propagation and stocking. This occumed because warming temperatures in the lake reached critical lethal
levels for brook trout causing complete collapse of the population. The Grand Portage Natural Resources Department adapted to the fishery
collapse by choosing to develop a cool water fishery using yellow perch and walleye

=

https://wwwy7.nau.edu/itep/main/tcc/Tribes/gl_gpchippewa

Direct
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What next?

Scaling up




U.S. Fish and Wildlife Service

C l i mate C ha n ge ‘ Q_W National Wildlife Refuge System

Home About Landsand Waters Planning Visit Learn Wildlife Conservation Policies & Budget GetInvolved News Services

A Response Framework

The Resist-Accept-Direct framework allows managers to choose from three
management responses:

* Resist the direction of change, by working to maintain or restore function,
structure or composition, based on historical or acceptable current conditions.
To resist means to return a system to its historical condition.

¢ Accept the direction of change, by allowing the change to occur without
intervening. To accept is to allow nature to change conditions without any
management response.

« Direct the change, by actively shaping managing processes, function, structure
or composition toward a new desired condition. To direct is to take
management actions to forcefully move a system toward some condition that
humans find desirable.

Landscapes in Flux | Managing for Change | A Response Framework |
Case Study: Blackwater National Wildlife Refuge |
Resist-Accept-Direct Resources | Other Agencies Addressing Climate Change

78
https://www.fws.qov/refuges/wildlife-conservation/climate-change.html




2013

Nationsi Park Service
S Depariment oftheInterior

Cimate Change Response Program

Using Scenarios
to Explore
Climate Change:
A Handbook

for Practitioners

July 2013

NATIONAL
PARK

Al
SERVICE

2014

2020

Climate-Smart 1
Conservation
Putting Adaptation Principles into Practice

| EeE B @ assemm

Hational Park Service
US. Department of the Interior

Hatural Resource Stewardship and Science.

Resist-Accept-Direct (RAD)—A Framework for the
21st-century Natural Resource Manager

Natural Resource Report NPS/NRSS/(CCRP/NRR—2020/ 2213

Planning for a Changing Climate

Climate-Smart Planning and Management in the National Park Service
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Resist, Accept, or Direct?
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Thompson et al. 2020
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Resist-Accept-Direct (RAD)—A Framework for the
21st-century Natural Resource Manager

Natural Resource Report NPS/NRSS/CCRP/NRR—2020/ 2213

| 383 300L0GICAL SOOIRTY. or AuERICA |
FrontlersmEcology
and the Environment

Concepts and Questions & OpenAccess @ @ @ @

Managing for RADical ecosystem change: applying the Resist-
Accept-Direct (RAD) framework

Abigail | Lynch sz Laura M Thompson, Erik A Beever, David N Cole, Augustin C Engman, Cat Hawkins
Hoffman, Stephen T Jackson, Trevor ] Krabbenhoft, David | Lawrence ... See all authors v

First published: 08 July 2021 | https://doi.org/10.1002/fee.2377

= SECTIONS = eoF A TOOLS < SHARE

Abstract

Ecosystem transformation involves the emergence of persistent ecological or social-
ecological systems that diverge, dramatically and irreversibly, from prior ecosystem
structure and function. Such transformations are occurring at increasing rates across the
planetin response to changes in climate, land use, and other factors. Consequently, a
dynamic view of ecosystem processes that accommodates rapid, irreversible change will
be critical for effectively conserving fish, wildlife, and other natural resources, and
maintaining ecosystem services. However, managing ecosystems toward states with
novel structure and function is an inherently unpredictable and difficult task. Managers
navigating ecosystem transformation can benefit from considering broader objectives,
beyond a traditional focus on resisting ecosystem change, by also considering whether
accepting inevitable change or directing it along some desirable pathway is more feasible
(that is, practical and appropriate) under some circumstances (the RAD framework). By
explicitly acknowledging transformation and implementing an iterative RAD approach,
natural resource managers can be deliberate and strategic in addressing profound
ecosystem change.

Schuurman et al. 2020

Lynch et al. 2021
Coming 6 July 2021

RAD special issue

In review




The body of RAD literature is rapidly expanding

i S T
Responding to Ecosystem
Transformation:

Resist, Accept, or Direct?
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Natural Resource Stewardship and Science
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The body of RAD literature is rapidly expanding

Special issue, in review

1. Schuurman, G., Cole, D., Cravens, A.E., Covington, S., Crausbay, S., Hawkins Hoffman, C., Lawrence, D,
Magness, D., Morton, J., Nelson, L., O'Malley, R. Navigating ecological transformation: Resist-
Accept-Direct (RAD) as a path to a new resource management paradigm.
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Paper 1: RAD for navigating ecological
transformation

A

Intensity of intervention

Resist Direct

Accept

>

Deviation from historical conditions

Schuurman et al. in press.
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The body of RAD literature is rapidly expanding

Special issue, in review

1. Schuurman, G., Cole, D., Cravens, A.E., Covington, S., Crausbay, S., Hawkins Hoffman, C., Lawrence, D,
Magness, D., Morton, J., Nelson, L., O'Malley, R. Navigating ecological transformation: Resist-
Accept-Direct (RAD) as a path to a new resource management paradigm.

2. Magness, D.R., Hoang, L., Belote, R.T., Brennan, J., Carr, W., Chapinlll, F. S., Clifford, K. R.,
Morrison, W., Morton, J. M., Sofaer, H. R. Management foundations for navigating ecological
transformation by resisting, accepting, or directing social-ecological change.
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Special issue, in review

1. Schuurman, G., Cole, D., Cravens, A.E., Covington, S., Crausbay, S., Hawkins Hoffman, C., Lawrence, D,
Magness, D., Morton, J., Nelson, L., O'Malley, R. Navigating ecological transformation: Resist-
Accept-Direct (RAD) as a path to a new resource management paradigm.

2. Magness, D.R., Hoang, L., Belote, R.T., Brennan, J., Carr, W., Chapinlll, F. S., Clifford, K. R.,
Morrison, W., Morton, J. M., Sofaer, H. R. Management foundations for navigating ecological
transformation by resisting, accepting, or directing social-ecological change.

3. Lynch, A.J., Thompson, L. M., Morton, J. M., Beever, E. A,, Clifford, M., Limpinsel, D., Magill, R. T,
Magness, D. R., Melvin, T. A., Newman, R. A, Porath, M. T., Rahel, F. J., Reynolds, J. H., Schuurman, G.
W., Sethi, S. A., Wilkening, J. L. RAD adaptive management for transforming ecosystems.

86




Paper 3: RAD adaptive
management

« When the system state is
stable:

« Traditional adaptive

management double loop.

« When the system state is
changing:

« RAD decisions come into
play.

ZUSGS

science for a changing world

Targeted monitoring
Experimentation
Pilot studies
“

[ Implement ] [ Evaluate }

A

Staying the course
(inner loop)

: v
Review / modify Adjust management
management actions
objectives (as necessary)
T v Adjusting the course ‘

Objectives still feasible?

iddle |
(middle loop) " YES NO

Current RAD managerr;ent pathway
YES NO  still viable?

Surveillance monitoring
Select RAD pathway Revisioning the course Experimentation

(outer loop) Pilot studies

H Adaptive management
M Resist, Accept, or Direct (RAD) framework

Lynch et al. in review. Preliminary Information-Subject to Revision. Not for Citation or Distribution.
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W., Sethi, S. A., Wilkening, J. L. RAD adaptive management for transforming ecosystems.

4. Clifford, K.R., Cravens, A.E., Knapp, C. Responding to ecological transformation: Mental models,
external constraints, and manager decision-making.
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Paper 4: Mental models, constraints, &
RAD decision making \

INTERNAL EXTERNAL

* Managers make different RAD decisions
even when presented with the same
information in the same place

(Clifford et al. 2020, Environ. Management)

* RAD decisions result from intersection
of: MODEL | =coLosicaLsvTem SPACE
* Internal factorsi.e., managers’ |
mental models
* External factorsi.e., understanding
of the science, institutional
context, and social feasibility

MENTAL [ UNDERSTANDING OF DECISION

> Clifford et. al., in revision. Responding to ecological transformation: Mental models, external constraints and
al USGS manager decision-making. Preliminary Information-Subject to Revision. Not for Citation or Distribution.

science for a changing world 8 9
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Paper 5: Ecological transformation
SC|ence agenda 6. Select

from 1. State or

potential ~ “frame” the
] , 7. Implement
Question 5. How do we make  actionsto : problem

- observe, learn
optimize

choices about the threat of interests and

ecological transformation? objectives Question 1. Is
transformation a
threat?
Question 4. What are the 5. Predict SCIENCE 2. Identify and
consequences of the choice to consequences of prioritize values,
resist qaccept or direct actions for values FOR RAD interests, and
! !

transformation? and objectives DECISION objectives

MAKING

4. Generate 3. Identify
arange of "
: critical
potential uncertainties .
actions Question 2. How
o e e e e e e mm e | effectlve and dUrable are
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Paper 5: Ecological transformation

science agenda
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Paper 5: Ecological transformation

science agenda
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What next?

Scaling up

Compiling/sharing case studies
Social dimensions

Science needs

Sustaining federal collaboration
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Thank you!

For more:
usgs.gov/casc/rad
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