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Northern Institute of Applied Climate Science (aka NIACS)

Climate and Carbon Services Practical Adaptation Technical
- Climate impacts modeling information resources assistance
« Vulnerability assessment
 Climate adaptation
« Carbon science & management
« Science translation & professional training

20 Staff Members

(Forest Service/Universities)
9 climate outreach specialists
6 research scientists
« 2 web specialists
« 3 GIS/lab specialists

/rNIACS
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Adaptation is the adjustment of systems in
response to climate change.

Adaptation actions are designed to intentionally
address climate change impacts & vulnerabilities
in order to meet goals and objectives



Adaptation is 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
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What actions can be taken to

enhance the ability of a system to
cope with change

and
meet your goals and objectives?



Adaptation Options

RESISTANCE RESILIENCE
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ldentify and implement actions that are
robust across a range of potential future conditions

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



Resistance

Improve the defenses of the system against anticipated changes or
directly defending against disturbance in order to maintain relatively
unchanged conditions.

Road crossings that can withstand flood Threatened Dwarf lake iris (FWS) Invasive species management (USFS)
events (USFS, Monongahela NF)

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

Accommodate some degree of change or disruption, but be able to return to a
similar condition after disturbance.

- Improve overall health & vigor

- Management of vegetation following disturbance

Prescribed burning to regenerate fire-

: Reducing overstocked stands (Tahoe NF) Increasing setbacks to allow for fluctuating
adapted species

water levels.

Holling 1973, Millar et al. 2007, Swanston et al. 2016
See also — Moser et al. 2019
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Transition

Intentionally encourage change, help ecosystems respond in a targeted fashion.
= Foster well-adapted native species
= Relocate visitor and recreation infrastructure

=« Accommodate new & altered hydrologic processes

Favoring native species that are expected Relocate existing infrastructure to areas River & riparian area restoration in
to be adapted to future conditions. with less risk (P:Tom Hilton) agricultural fields (P:Joann Kline)

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

RESISTANCE RESILIENCE TRANSITION

—-_—
] — .

* Improve defenses of forest = Accommodate some degree * Intentionally facilitate
against change and of change change
disturbance = Return to prior reference * Enable ecosystem to
* Maintain relatively condition following respond to changing
unchanged conditions disturbance and new conditions
Reduce impacts/maintain current conditions Forward-looking/promote change

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

. -
A flexible workbook and menu to

Forest Adaptation Resources:
Climate Change Tools and Approaches

address diverse needs

=Designed for a variety of land
owners with diverse goals

=Does not make recommendations

=Includes:
- Adaptation Workbook

- Adaptation strategies for different
resource areas (menus)

Swanston et al. 2016 (29 edition); www.treesearch.fs.fed.us/pubs/52760; www.adaptationworkbook.org



http://www.treesearch.fs.fed.us/pubs/52760
http://www.adaptationworkbook.org/

Adaptation
Strategies and
Approaches

Adaptation Workbook

1. DEFINE
location and
management
objectives.

5. MONITOR

and evaluate
effectiveness.

4. IDENTIFY

and implement
adaptation tactics.

2. ASSESS

climate impacts
and vulnerabilities.

|

—1

3. EVALUATE

management
objectives.

Vulnerability
assessments, scientific
literature, TEK, etc.



Adaptation Workbook

Area of Interest/ Management Time
) Forest Type(s) Management Goals o
Location Objectives Frames

Adaptation Actions

Time Drawbacks/ Recommend

Strategy/Approach Tactic Frame Benefits Barriers Tactic?




Adaptation Menus of Strategies and Approaches

A “menu” of possible
actions that allows you to
decide what is

most relevant for a
particular location and set
of conditions.

——jet

Lemon Ricotta Pancakes 15 AJ's Omelet
Whipped Mascarpone Maple, Berries Fontal Cheese, Spinach, Mushrooms
Cornflake Crusted French Toast 15 Eggs Florentine
Berries, Maple Syrup Spicy Capicola, House-Made Cheddar Biscuit, Spinach
Bacon, Egg & Cheese 14 Porchetta Hash
Bacon, Two Eggs, Taleggio Cheese, Clabatta Poached Egg Calabrian Chl Hollandase
Avocado Toast 15 Chia Pudding
o (65, Sea Salt Chia Seeds, Toasted Coconut. Banana, Strawberry
22 Farmhouse Breakfast

Two Eggs, House-Made Cheddar Biscust, Chicken Sausage

le 22 Chicken Kale Caesar

Ine, Butter, Chili Chicken, Kale, Croutons

L3
14 Marinara

ol San Marzano tomatoes, Garlic, White Wine, Basil, Chili
15 Arrabiata

185, Ricotta Al-Purpose Flour, Durum Flour, Eggs, Ricotts
15 Broken Meatball

b

House Tomato Sauce with the Addtion of Broken Meatballs

4
uce with Short Rib, Sausage. Veal
Garlic Pecorino 2
Durum Flour, Olve Ol
ra +3
285, Peas. Pecoring
fary 10/45
wd Fresh DOP Tomato Juice, Horseradish
u Spritz 12/55
Spritz, Aperol, Créme de Peche, Sparkling Wine
de 12/55
@, Green Juice, Lemon
Derby 12/55
rapefruit, Ginger, Carrot Juice
10/45
Fresh Fruit, Pisco, Créme de Peche
b juad 12/55
quita, Cointreau, Fresh Lime, Grenadine
. = osa 12/55
N i ZORE Reyka Vodka, Cointreau, Jake's Mimosa Juie, Sparking Wine

www.ForestAdaptation.org/strategies




Adaptation Menus of Strategies and Approaches

Address challenges in implementing
adaptation:

1. Connecting broad ideas to specific
actions

2.  Making adaptation intentional

3. Communicating your ideas

4. Boosting creativity



Adaptation Menus of Strategies and Approaches

* S pec Ifl C to d d ISCI p I I ne Fire-Adapted Ecosystems Strategies and Approaches

Strategy L Sustain fire as a fundamental ecological process

*Organized into a tiered hierarchy e )

o LUsepresaibed fire and mechanical treatments to manipulate éb\ S () L l t I 1 \‘\” (\ [ ) t

structwre and fuels ? Fi r& L i M E

o Promate fire- and drought-adapted species and communities
*Thoroughly researched, co-developed, and tested L e e o erc ot
’ ’ Approach 1.2, Develap fre use strateges in altered or novel ecosystems
where fire can play a bene ficial rale
Example s of adaptation tactics include
. Manage forest re storation for future range of variabiity
Consider using move pre scrbed fire wheve supported by sclentific evidence
b I M h d . 3 . Consicler using presaribed five in non-traditional ways fe.g low-intensity controlled burning in mesic mixed
P u I s e . I n P re p a ra t I o n : conifer to reduce fuels and risk of Ngh-severity fire)
Approach 1.3, Protect fre-sensitve ecasystems from fure
Example s of adaptation tactics include

* Forestry * Fire-Adapted Ecosystems iy

.
o Implement and maintain fue) lveaks in srategic locations
o Encowage acceptable fire in bufflers suwrrounding firesensitve areas

° Urban ForeStry i Wild“fe Management Strategy 2; Reduce the effects of biotic and ablotic stressors on fire regimes

Approach 2.1, Prevent the estabshment and spread of nomnative invaswe speoes, and remove exstng
popuiatons
(] ForeStEd WaterShedS ° Ocean Coastal Ecosystems Examgles of adaptation tactics inchude
o Icrease iwentory and monitaring of namnative imva sive species
. Lse mechanka) ar chemical means to eradicate Ngh priority populations of nomative wasive spedes
° M M o Oeate andenforce regulations for internal siaff contractors, and the public to prevent accidental
Trl ba I P e rS pe Ct IVeS L] F re S h —Wa te r Coa sta I Introduction of nomnative iwasive plant matevial
Approach 2.2. Mantan or imgrave the ability of for ests to resist pests and pathogens
Examgle s of adaptation tactics nclude

° A M I t E t . Increase iwentory and montaring of pests and pathogens, ocusing an Ngh pricrity areas
g r I C u u re C O Sys e l I I S Anticipate the arrival of pests and pathogens and pricvitize management actons

Promote speck s, age class, and stand structwre diversity 1o reduce density of a hast species

Promote pe st-and pathogen-resistant species or genatype s during thiming and planting

.
.

. Use chemical control in heawly infested areas

.

o Restrict harvestand transpormation of logs in or near stands with known in fe stations

 Forest Carbon Management Grasslands

Approach 2.3 Limit and selectwvely apply land uses that alter or degrade ecosystem structure and for function
Examgle s of adaptation tactics inchude.

.
Y R e C re at I O n o Consider and actively manage five risk In are as of heavy recreational use

o Umit increased WU area resulting from development and urban expansion
Strategy 3: Reduce the risk of unacceptably severe fire

[ ] Non_ForeSted Wetla nds ff:::?jlt;:’::;:x;f:':;d.'u'uwucn ton 1o reduce the sk of unacceptabily severe wild fure

o Implement strategic fue) reatments/fuel bre aks to e duce fire behavior
Reduce tree density within stands (thinning, Rx burning | con side sing historic ranges of variation and

* |Inland Glacial Lake Fisheries PR o .

o Reduce ladkier fuels and increase crown base height using mechanical or Rx burn treatments
. Suppress widfives that thve aten to burn at unacceptably Ngh severities

www.forestadaptation.org/strategies www.swfireclime.org/fire-climate-adaptation-tools/



http://www.forestadaptation.org/strategies
http://www.swfireclime.org/fire-climate-adaptation-tools/

Adaptation Menus of Strategies and Approaches

CONCEPT

Option: Foundational adaptation concepts: resistance, resilience, and transition

Strategy: A strategy is a broad adaptation response that is applicable across a
variety of resources and sites

Approach: An approach is an adaptation response that is more specific to a resource
issue or geography

Tactic: The most specific adaptation response, providing prescriptive direction about
actions that can be applied on the ground

ACTION www.forestadaptation.org/strategies



http://www.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)



350+ Projects

have used the

Adaptation Workbook

©® Federal

@ State

O Local

® Multi-ownership
O Tribal

O University

® NGO

® Private



Austin Balcones Canyonlands: Vireo Preserve

Goals:

* Protect Golden-cheeked Warbler refugia

* Promote water retention, protect and build soils
* Develop pollinator alleys for connectivity

Climate Challenges

* Hotter/drier + rain deluges
* Habitat shifts — phenology/recruitment
* Loss of seedbank

Select Actions for Ashe juniper-oak forests: Forestry Menu

= Plant drought-tolerant species in xeric sites to provide shade and improve soil for more mesic species.
* |ncreasing native plant and structural diversity (soil, ground cover, shrub cover, canopy).
= Protecting native seed banks and promoting habitat for pollinators.

= Recycling dead biomass of invasive plants in situ.
forestadaptation.org/demos



lowa Tribe of Oklahoma

Goals:

 Restore a small wetland area

* Provide habitat and water source for wildlife

* Provide access for children and tribal citizens for
education and enjoyment

Climate Challenges

» Seasonal precipitation changes
* Dry conditions
* Extreme heat or rainfall

Select Actions: Tribal Adaptation Menu

= Request elder input on the long-term management plan for the site.
" |n the maintenance plan, include a strategy on how to involve the lowa youth program and day care.

= Consult elders on appropriate language for interpretive materials.

forestadaptation.org/demos



San Bernardino National Forest

Goals:

* Provide high-quality, safe recreational facilities
* Direct visitor use away from sensitive areas

* Maintain riparian health, stream connectivity

Climate Challenges

* More hot days = more visitors
* Drought potential & streamflow changes
* Extreme precipitation and wildfire

Select Actions: Recreation Menu

= Build toilets and other infrastructure to reduce exposure of visitors to heat (e.g. lighter colors).
= Add shade structures at picnic areas to help disperse picnicking outside of riparian corridor.
* Ensure enforcement staff and coverage are available for heavy recreation season (shoulder seasons).

= Work with local telecommunications company to get cell phone service in canyon for emergencies.

forestadaptation.org/demos



Qo
1 ¥Online Adaptation Planning and Practices Courses

* 8-week course — weekly lectures, bi-weekly discussion sessions, coaching
* Fall 2020, Winter and Spring 2021

 |dentify climate change impacts, challenges, and opportunities

* Develop specific actions to adapt ecosystems to changing conditions

* Use the Adaptation Workbook to create “climate-informed” projects
e Better communicate with stakeholders

e Access post-training support from NIACS staff

www.forestadaptation.org/online-courses-2020

USDA United States Department of Agriculture

/"“/‘J‘
— Northern Forests Climate Hub —/ Lx NI A C S
- }pplﬁed }éhmellte Science



http://www.forestadaptation.org/online-courses-2020

Concluding Thoughts

Certainty is a myth — plan for a range of futures

Tools are helpful — your judgement is critical
Climate-informed choices are not always ideal

Be clear about values and intent — avoid doublespeak
Learn by doing, share what you learn

Thank you!

Chris Swanston
Christopher.Swanston@usda.gov
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More Adaptation Approaches

www.fs.usda.gov/ccrc/climate-projects/adaptation-approaches

A National Compendium of Adaptation Strategies, Approaches, and Tactics

nh WNe fa =

EDUCATION TOPICS TOOLS ADAPTATION LIBRARY

RESOURCE CENTER

Adaptation Approaches Search CCRC

The Adaptation Approaches help natural resource managers and landowners identify actions for '
, : . yas i 2 5 ; ) * Adaptation Examples
responding to climate change. It provides a curated list of adaptation actions the helps you move from
broad ideas to specific actions. Many illustrative examples of adaptation actions are included in this tool, e Featured Stories

but it is not a comprehensive list of all available options. Learn more about adaptation actions. e Research Roundup

The collection is organized by adaptation approach - click on each approach for more information on how & SHHmECr RESeren

the idea links to broader adaptation strategies and more specific 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 can also be used
to link a specific management action to a broader adaptation approach in 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 structured process to intentionally consider climate
change in your planning and project development.

Resource Area Climate Change Effect
- Any - v| [-Any- v
Region

- Any - @B FILTER RESULTS RESET FILTERS

Al¥ar faract ctriictiira +a radiica cavvaritv ar aviant af wind and ica Adamaaa



http://www.fs.usda.gov/ccrc/climate-projects/adaptation-approaches

