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Northern Institute of Applied Climate Science

The Northern Institute of Applied Climate Science (NIACS)
develops synthesis products, fosters communication,
pursues science, and provides technical assistance in
climate change adaptation and carbon management.

Climate

NIACS is a collaborative partnership
of Federal, research, conservation, higher education, and tribal organizations
led and supported in part by the USDA Forest Service.
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USDA Northern Forests Climate Hub

Established in 2014 to:

= Develop and deliver science-
based, region-specific information
and technologies to agricultural
and natural resource managers
that enable climate-informed
decision-making, and to

= Provide assistance to implement
those decisions
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http://www.climatehubs.usda.gov/hubs/northern-forests
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Adaptation - the adjustment of systems in response to
climate change.

Ecosystem-based adaptation activities build on
sustainable management, conservation, and restoration.

- What do you value?
- How much risk are you willing to tolerate?



Climate-Driven Changes

Desired Future Condition

TIME




Climate-Driven Changes

Desired Future Condition

Climate
Change
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What actions can be
taken to

enhance the ability of
a system to cope with

change
and

meet goals and
objectives?
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https://www.fs.usda.gov/midewin

Managing Risk

RESISTANCE

g

* Improve defenses of forest = Accommodate some degree
against change and of change
disturbance = Return to prior reference

* Maintain relatively condition following
unchanged conditions disturbance

RESILIENCE

—
] — .

TRANSITION

urk

* Intentionally facilitate
change

* Enable ecosystem to
respond to changing
and new conditions

Reduce impacts/maintain current conditions

Forward-looking/promote change

Millar et al. 2007, Swanston et al. 2016, Nagel et al. 2017



Adaptation Concepts

RESISTANCE RESILIENCE TRANSITION
i Resist Accept
*9& i * ﬂ i | 97
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Y [ Direct
Persistence Change

All of these are meant to help you communicate what you’re trying to do
and be explicit about intent.

Millar et al. 2007, Swanston et al. 2016, Nagel et al. 2017 Schuurman et al. 2020



Intentionality

* Explicitly consider and address
climate change

* Sure we might get lucky... ‘ {]

* Intentionally assessing risk and
vulnerabilities makes our plans
more robust!




Adaptation Planning

What should |
do here?




Adaptation Planning

If you want a single “answer” for how to
respond to climate change, it’s

“It depends”

...ecosystem, objectives, climate pressure, risk tolerance,
capacity...

b o



Adaptation Workbook & Adaptatlon Resources
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United States Department of Agrcultre

Forest Adaptation Res
Climate Cha gTI dApp aches

= Flexible 5-step workbook designed for a variety of s e

mmmmm

landowners with diverse goals

A chk Guide to Adaptation
Planning for Natural
Resources Professionals

= Works at project level

= Centers around manager’s expertise, and judgement

= Creates clear rationale for actions by connecting them to
broader adaptation ideas

= Does not make recommendations

" Includes:
* Adaptation workbook
e Adaptation strategies for different resource areas
(menus)

aaaaa

Download at: www.fs.usda.gov/research/treesearch/52760 or use online at www.AdaptationWorkbook.org


http://www.fs.usda.gov/research/treesearch/52760
http://www.adaptationworkbook.org/

Adaptation Workbook

1. DEFINE
Iocation and VUInerabiIity
management assessments, scientific
objectives. literature, TEK, etc.
5. MONITOR 2. ASSESS 4
and evaluate climate impacts
effectiveness. and vulnerabilities.
Adaptation 4. IDENTIFY 3. EVALUATE
Strategies and and implement management
Approaches adaptation tactics. objectives. é‘

research/treesearch/52760 or use online at www.AdaptationWorkbook.or


http://www.fs.usda.gov/research/treesearch/52760
http://www.adaptationworkbook.org/

Adaptation Workbook = Climate Change Filter

T B TN T N s, S e S

e ———

Use the Adaptation Workbook to ensure ALL of your goals and objectives are robust to
climate change impacts.



Tour de Adaptation Menus
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Adaptation Menus of Strategies and Approaches
Bhunch

OPTION A “menu” of possible

e
a Ct I o n S t a t a O W S O u Cornflake Crusted French Toast 15 Eggs Florentine 15
Berries, Maple Syrup Spicy Capicola, House-Made Cheddar Biscuit, Spinach

Bacon, Egg & Cheese 14 Porchetta Hash 16
. L Bacon, Two Eggs, Taleggio Cheese, Ciabatta Poached Egg Calabrian Chili Hollandaise
to decide what iIs s o "
Poached Eggs, Tomatoes, Chili Flakes, Sea Salt Chia Seeds, Toasted Coconut, Banana, Strawberry

| | Chicken Parmigiana 22 Farmhouse Breakfast 14
Spicy Marinara, Fresh Mozzarella Two Eggs, House-Made Cheddar Biscuit, Chicken Sausage

most r EI evant fOI‘ a BN ey 2 e s
APPROACH -

— particular location and - -

Rigatoni 14 Marinara
Semolina, All-Purpose Flour, Olive Oil San Marzano tomatoes, Garlic, White Wine, Basil, Chili
4 - Cavatelli 15 Arrabiata +1
Se O ‘ On ’ lons All-Purpose Flour, Durum Flour, Eggs, Ricotta All-Purpose Flour, Durum Flour, Eggs, Ricotta
L Tagliatelle 15 Broken Meatball +4
All-Purpose Flour, Durum Flour, Eggs House Tomato Sauce with the Addition of Broken Meatballs
Gluten-Free Rigatoni 16 Sunday Sauce +4
Gluten-Free All-Purpose Flour, Olive Oil, Eggs House Tomato Sauce with Short Rib, Sausage, Veal
Spaghetti 15 Roasted Garlic Pecorino +2
Semolina, Durum Flour, Olive Oil Semolina, Durum Flour, Olive Oil
+3
- Cocklails
10/45
> Juice, Horseradish
12/55
e Peche, Sparkling Wine
12/55
12/55
ot Juice
10/45
ne de Peche
12/55
1 Lime, Grenadine
12/55

imosa Juice, Sparkling Wine

Adaptation menus available at: www.forestadaptation.org/strategies




Adaptation Menus of Strategies and Approaches

Menu of Adaptation Strategies and Approaches
Developed for forests

[ ° Strategy 1: Sustain fundamental ecological functions.
P u b I I S h e d L] ° 1.1. Reduce impacts to soils and nutrient cycling.
[ ) n re p a ra I o n ° 1.2. Maintain or restore hydrology.
1.3. Maintain or restore riparian areas.

1.4. Reduce competition for moisture, nutrients, and light.
1.5. Restore or maintain fire in fire-adapted ecosystems.

2 O 1 2 : Fo re St ry L4 G ra SS I a n d S Strategy 2: Reduce the impact of biological stressors.

2.1. Maintain or improve the ability of forests to resist pests and pathogens.
2.2 Prevent the introduction and establishment of invasive plant species and remove existing invasive species.
2.3. Manage herbivory to promote regeneration of desired species.

2 O 1 6 : U rba n Fo rest ry L4 Ocea n Coa Sta I E Cosyste m S Strategy 3: Reduce the risk and long-term impacts of severe disturbances.

3.1. Alter forest structure or composition to reduce risk or severity of wildfire.
3.2. Establish fuelbreaks to slow the spread of catastrophic fire.
3.3. Alter forest structure to reduce severity or extent of wind and ice damage.

2016: Agriculture * Arid Grassland Ecosystems e e

Strategy 4: Maintain or create refugia.
4.1. Prioritize and maintain unique sites.

2 O 1 9 . F d W h d 4.2 Prioritize and maintain sensitive or at-risk species or communities.
4.3. Establish artificial reserves for at-risk and displaced species.
: Foreste atersheds el
Strategy 5: Maintain and enhance species and structural diversity.
5.1. Promote diverse age classes.

: i e g
. hecrea logial g

5.4. Establish reserves to maintain ecosystem diversity.

Strategy 6: Increase ecosystem redundancy across the landscape.
6.1. Manage habitats over a range of sites and conditions.

.
2019: Non-Forested Wetlands 2 o e e e e vy
Strategy 7: Promote landscape connectivity.
7.1. Reduce landscape fragmentation.
2 O 1 9 . I n Ia n d G Ia cia I La ke Fis h e rie S 7.2. Maintain and create habitat corridors through reforestation or restoration.

. Strategy 8: Maintain and enhance genetic diversity.
8.1. Use seeds, germplasm, and other genetic material from across a greater geographic range.
8.2. Favor existing genotypes that are better adapted to future conditions.

2 O 1 9 : Tri ba I Pe rs pective S Strategy 9: Facilitate community adjustments through species transitions.

9.1. Favor or restore native species that are expected to be adapted to future conditions.
9.2. Establish or encourage new mixes of native species.
9.3. Guide changes in species composition at early stages of stand development.
. 9.4. Protect future-adapted seedlings and saplings.
2 O 2 O . Fo re St Ca r b o n M a n a ge m e nt 9.5. Disfavor species that are distinctly maladapted.
9.6. Manage for species and genotypes with wide moisture and temperature tolerances.
9.7. Introduce species that are expected to be adapted to future conditions.
2 O 2 2 . F 4 Ad d E 9.8. Move at-risk spedes to locations that are expected to provide habitat.
. I re- a pte Cosystems Strategy 10: Realign ecosystems after disturbance. ,
10.1 Promptly revegetate sites after disturbance. ( N I A C S
10.2. Allow for areas of natural regeneration to test for future-adapted species. < |

2 O 2 2 . Wi I d I if e M a n a g e m e nt 103. Realign significantly disrupted ecosystems to meet expected future conditions.

To be used in the Adaptation Workbook decision-support framework ~ Swanston et al, 2016. Forest Adaptation Resources:
climate change tools and approaches for land managers, 2nd edition http.//www.treesearch.fs.fed.us/pubs/52760 More

2 O 2 2 : G re a t La ke S Co a Sta I E cosyste m s information can be found at www.forestadaptation.org/strategies

Adaptation menus available at: www.forestadaptation.org/strategies



Adaptation Menus of Strategies and Approaches

/é- Adaptation Workbook Getstarted About~ HowtoUse Explore~ Training Login

o . .
The Adaptation Workbook contains browseable lists of
The Northern Institute of Applied Science has led the development of adaptation strategies and approaches for a variety of natural resource topics, ° °
which can be used with the Adaptation Workbook. These “menus” provide a curated list of adaptation actions to help you move from broad ideas to N I AC S d t t m I I t I f d t t
specific actions. Although menu items can be applied in various combinations to achieve desired outcomes, not all items on the menu will work together. a a p a I O n e n u S, a S We a S a 0 o O r a a p a I O n
Furthermore, actions that work well in one ecosystem type may not work in another; it is up to the land manager to select appropriate actions according
to project location and goals. Learn more about the workbook. All menus are peer-reviewed, interact with menus in the links below, and find supporting

.
publications at the Climate Change Response Framework (forestadaptation.org). | a n n I n
These resources were designed for the Midwest and Northeast U.S., and are a product of a synthesis of academic literature and widespread input from p g .
the management community. However, these tools may be useful in other regions as well. Adaptation actions for other regions are also available
through the USDA Forest Service Climate Change Resource Center.

www.adaptationworkbook.org/strategies

Browse Menus of Adaptation Strategies and Approaches, by topic: P \IENU STRUCTURE 22N
Forest Strategies and Approaches CONCEPT
] . |__STRATEGIES |
Developed for forested ecosystems, with focus on forest management and planning. D — - —
[APPROACHES |
. e
Urban Forest Health Strategies and Approaches [ TAcTIC |
Developed for communities working in urban ecosystems. This version is to the 2016 version of the
Urban Forest Strategies and Approaches menu, found here.
Forested Watershed Strategies and Approaches USDA @8 us. roresT service
) ) | (Gang ot and an senng pecpe CLIMATE CHANGE RESOURCE CENTER
Developed for water resources management; with focus on hydrology, vegetation management, landscape .~ Ui Sses DepmeNtot gt

planning, and infrastructure.

mn N

EDUCATION TOPICS TOOLS ADAPTATION LIBRARY

Compendium of Adaptation Approaches omreh CORG

The National Compendium for Climate Change L

actions for responding to climate change. It provides a curated list of adaptation actions the
Q/ helps you move from broad ideas to specific actions. Many illustrative examples of

Adaptation Actions provides a searchable database of e
adaptation strategies for different geographic regions
and resource areas.

« Adaptation Examples

information on how the idea links to broader adaptation strategies and more specific
0 management tactics. You can browse by resource area, region, or climate change impact.

@ We created this tool to inspire thinking and spur brainstorming for adaptation planning. It

order to show how management is intentionally addressing climate change concerns. As you
do this, it is important to consider your own management goals and local climate change
impacts before selecting actions for implementation. We strongly encourage you to use a

canalso be used tolink a specific management action to a broader adaptation approach in

structured process to intentionally consider climate change in your planning and project development

WWW.fS U Sd d. gOV/CC rc Find Approaches For Your Project

Resource Area Climate Change Effect
- Any- +] [-Any- .
Region

-Any - M FILTER RESULTS RESET FILTERS


http://www.fs.usda.gov/ccrc
http://www.adaptationworkbook.org/strategies

Tour de Adaptation Menus

www.forestadaptation.org/strategies



Adaptation Menu: Benefits

Address challenges in implementing
adaptation:

1. Connecting broad ideas to specific
actions

2. Making actions intentional
3.  Communicating your ideas

4. Boosting creativity

www.AdaptationWorkbook.org/strategies



1. Translating broad concepts to specific actions

OPTION

| STRATEGIES |
| |

| APPROACHES |
| |
| TACTICS |

www.adaptationworkbook.org/niacs-strategies

Options:
* Foundational adaptation concepts:
 Resistance, Resilience, Transition

Strategies:

* Broad adaptation responses that consider:
* Regional ecological conditions
* QOverarching management goals

Approaches:

* More detailed responses that consider:
e Site-level conditions
* Site-level management objectives

Tactics:

* Prescriptive actions designed for:
* Specific site conditions
* Specific management objectives


http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION ) Example: |
" STRATEGIES ) Resistance (persistence)

| |
| APPROACHES |

| |
. TACTICS |

www.adaptationworkbook.org/niacs-strategies



http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION
[ STRATEGIES | Example:
— Strategy 1: Sustain fundamental
| APPROACHES | functions in grasslands

| |
. TACTICS |

www.adaptationworkbook.org/niacs-strategies



http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION
| STRATEGIES |
— Example:
[ APPROACHES ] Approach 1.4: Maintain or

-
[ TACTICS J restore hydrology

www.adaptationworkbook.org/niacs-strategies



http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION

| STRATEGIES |
| |

| APPROACHES |

| |
| TACTICS |

>Examp|e:

www.adaptationworkbook.org/niacs-strategies

Maintain suitable litter cover to
sustain soil moisture in drier
grasslands.


http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION

| STRATEGIES |
| |

| APPROACHES |

-
[ TACTICS ] > Example:
Convert agricultural land that is

declining in productivity or
frequently flooded to natural
grassland cover.

www.adaptationworkbook.org/niacs-strategies



http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION
| STRATEGIES |
— Example:
[ APPR|OA|CHE5 ] Approach 7.4: Convert non-
| TACTICS | grassland systems to grasslands if

the climate can no longer
support the current land cover
(forest, savanna, marginal ag)

www.adaptationworkbook.org/niacs-strategies



http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION
| STRATEGIES | =xample:
— Strategy 7: Facilitate species or
[ APPROACHES J community transitions to align

with expected climate conditions

| |
. TACTICS |

www.adaptationworkbook.org/niacs-strategies



http://www.adaptationworkbook.org/niacs-strategies

1. Translating broad concepts to specific actions

OPTION ) Bxample:
" STRATEGIES ) Direct/Transition (change)

| |
| APPROACHES |

| |
. TACTICS |

www.adaptationworkbook.org/niacs-strategies



http://www.adaptationworkbook.org/niacs-strategies

2. Making Actions Intentional

"

4 _ N 4 ,
My goal is to .... So | will ....
(Options and (Approaches
Strategies) and Tactics)
\ J \ J

/

forestadaptation.org/strategies



Workbook + Menu

Management Goals & Why it’s important:
Objectives Helps connect the dots from broad

Climate Change e ,
concepts to specific actions for

Impacts . .
implementation.
Challenges &
Opportunities
Intent of Adaptation
. (Option)
Adaptatlon Make Idea Specific
Menus (Strategy, Approach)

Action to Implement
(Tactic)



Workbook + Menu

Management Goals & Why it’s important:
Objectives Helps connect the dots from broad

Climate Change e ,
concepts to specific actions for

Impacts . .
implementation.
Challenges &
Opportunities
Onjy. Intent of Adaptation
Adaptation i (Option)
apta Make Idea Specific
Menus (Strategy, Approach)

Action to Implement
(Tactic)



3. Communicating Your ldeas

Ovancouver a e]
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501 Climate change adaptation and mitigation demonstration projects, some featured on forestadaptation.org. Updated Sept. 27, 2021.

forestadaptation.org/demos



4. Boosting Creativity

forestadaptation.org/strategies



Tour de Adaptation Menus
How are they built?
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www.forestadaptation.org/strategies



How are Menus Created?

Recipe: MATERIAL USED TO BUILD THIS CITY
* A need from the community
* Partners
* Literature review B
B (o

* \etting in real-world situations
* Peer-review

* Publication

GraphlJam.com

forestadaptation.org/strategies



Grassland Adaptation Menu

Core team:

* NIACS (Stephen Handler)
» USFS (Leslie Brandt)

» USGS (Christine Ribic)

* University of Wisconsin-Madison (Ben Zuckerberg,
Scott Nelson)

Audience includes conservation planners,
specialists, and technical service providers.

i USDA

INIACS =——n

| IS 2
A} Northern Institute of _ %%
Applicd Climate Science

FOREST SERVy
S5
TOF AGRCSS

THEN

2 USGS W wisconsIN

science for a changing world UNIVERSITY OF WISCONSIN-MADISON

A

Key Climate Impacts:

®Increasing seasonal, annual, min and
max temperatures

®*Changing precipitation patterns
®Increasing drought frequency
®Lengthening of frost-free season
®*Encroachment of new species
®Increases in wildfire risk

®Loss of wetland habitats

*Species shifts from C3 to C4 grassland
communities

*Phenological shifts

https://climatechange.lta.org/impacts-to-grasslands/



https://climatechange.lta.org/impacts-to-grasslands/

Grassland Adaptation Menu

= Strategy 1: Sustain fundamental functions in
grasslands

= Strategy 2: Reduce the impact of physical and
biological stressors on grassland communities

= Strategy 3: Enhance plant genetic, species, and
functional diversity and structural
heterogeneity

= Strategy 4: Restore or maintain the extent of
grasslands across the landscape

= Strategy 5: Provide for landscape-scale
grassland resilience under future climate
scenarios

= Strategy 6: Adjust management actions to
account for changing conditions

= Strategy 7: Facilitate species or community
transitions to align with expected climate
conditions

= Strategy 8: Engage human communities in
grassland conservation and adaptation




Tour de Adaptation Menus

www.forestadaptation.org/strategies



Grassland Menu Project Example: Nebraska Sandhills

Climate Challenges:

Management Objectives:

= Ensure the continued diversity of ecological communities in
the Sandhills by sustaining the range and distribution of

habitats needed by all species

= Prevent the spread of invasive plants to uninvaded sites and
reduce the dominance/impact of those species where they

have become established

= Ensure that land management in the Nebraska Sandhills
sustains the health and productivity of both human and
ecological communities that rely on the landscape

Increased woody plant invasion

Drier, hotter summers and wetter springs and falls
may limit windows for prescribed fire

High water in the early part of the growing season
makes it difficult to access or manage wet areas for
invasive species control

Areas frequently covered in standing water provide
no livestock production value to ranchers, making it
less likely ranchers will actively focus on invasive
species management there

Warmer and wetter springs (and falls) will favor cool
season species like reed canarygrass and creeping
foxtail

TheNature
Conservancy



https://www.nature.org/en-us/about-us/where-we-work/united-states/nebraska/stories-in-nebraska/nebraska-climate-change/
https://www.nature.org/en-us/about-us/where-we-work/united-states/nebraska/stories-in-nebraska/nebraska-climate-change/

Nebraska Sandhills — Adaptation Strategies

Strategy 6: Adjust management actions to
account for changing conditions

= Approach 6.2: Adjust the timing, frequency,
or intensity of grazing to align with current
and projected climate conditions

= Tactic: Consider options for adapting grazing
strategies to account for a changing plant
community/forage base and to help suppress
the dominance of invasive cool-season |
grasses in uplands. Graze cattails to decrease
dominance while avoiding key areas for
wildlife habitat (open water for waterfowl;
shoreline shallow water for shorebirds, puos/fancuntedy/grouing/malesticresource-preserving:nebrasta-sandille
dabbling ducks)



https://ianr.unl.edu/growing/majestic-resource-preserving-nebraska-sandhills

Nebraska Sandhills — Adaptation Strategies

Strategy 8: Engage human communities in
grassland conservation and adaptation

= Approach 8.4. Develop economic
incentives for grassland adaptation and
conservation on private lands

= Tactic: Look for other ways to generate
income from lakes and wetlands that take
advantage of the higher water levels (e.g.,
leases to water hunting outfitters?) and
help incentivize/pay for invasive species
management

https://ncta.unl.edu/news-releases/sandhills-ranch-becomes-outdoor-classroom



https://ncta.unl.edu/news-releases/sandhills-ranch-becomes-outdoor-classroom

Adaptation Actions Can Be...

Small “tweaks” that
improve effectiveness

Same actions— climate
change just makes
them that much more -

important
New & different actions

to consider, even some
that may seem wild &
crazy

Adaptation actions may not look that different from
current management actions, especially in the near term.



Climate Adaptation Strategies and Approaches
More Information

é CLIMATE CHANGE Whowe arev  Assess v

Adapt v
/| RESPONSE FRAMEWORK

Learnv  Focusv Contact Q

Adaptation Strategies

Home » Adapt » Adaptation Strategies

Adaptation Strategies and Approaches

The Northern Institute of Applied Science has led the development of
adaptation strategies and approaches for a variety of natural resource
topics, which can be used with the Adaptation Workbook. These
“menus” provide topical lists of adaptation actions that not only help
you move from broad ideas to specific actions, but also express the
adaptation intent of your actions. Although menu items can be applied
in various combinations to achieve desired outcomes, not all items on
the menu will work together or work in every ecosystem. Land
managers can use these resources to select appropriate actions based
on their unique project location and goals.

forestadaptation.org/strategies




ACTIVITY!

“ Mentimeter

Please enter the code

123456
T je Is found on the screen In front of you

= Find your way to menti.com

= Access on your computer or use your phone!

https://www.menti.com/algyfucuwamij



https://www.menti.com/alqyfucuwamj

Discussion - Which adaptation strategies from the
menu do you already utilize in your management?

Strategy 1: Sustain fundamental functions in grasslands
I

Strategy 2: Reduce the impact of physical and biological stressors on grassland
communities

Strategy 3: Enhance plant genetic, species, and functional diversity and structural
heterogeneity
I

Strategy 4: Restore or maintain the extent of grasslands across the landscape

Strategy 5: Provide for landscape-scale grassland resilience under future climate

scenarios
I

Never
Always

Strategy 6: Adjust management actions to account for changing conditions

|
Strategy 7: Facilitate species or community transitions to align with expected climate

conditions
I

Strategy 8: Engage human communities in grassland conservation and adaptation
I




Discussion - Are there missing topics in the menu?



How can FWS
utilize the
grassland menu

in planning and
implementation?

SUPPORTING AND GROWING OUR CORE OF GRASSLANDS

AB sK
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Datalin:
DEOGIESS

%gRE CONVERTED/ALTERED
GRASSLANDS GRASSLANDS
152,464 805 acres 157,095,917 acres 398,339 977 acres

*Basad on currently avaiable dats. Plowed land consisls of ary area converied as of and since 2000 (== Plowprint com). Encrosched ares

5 >5% woody vegetation

Photo: Central Grasslands Roadmap
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