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Presenter
Presentation Notes
This presentation is going to give you a brief overview of a resource we have created to help natural resource managers and foresters consider actions for both climate adaptation and carbon in forests and other working lands. 


DUS forests:
* Absorb 15% of total CO, emissions A changing climate puts those forests

* Contain 68% of terrestrial carbon stocks and the carbon they sequester and store
* Are 90% of the land sector sequestration capacity at risk
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Presenter
Presentation Notes
As many of you likely recognize, the interest in managing forests for carbon is in recognition of their critical role in mitigating carbon emissions, recent estimates are that US forests absorb 15% of total carbon dioxide emissions annually.  Forests are also the largest terrestrial carbon sink, making up 68% of terrestrial carbon stocks and 90% of the land sector sequestration capacity in this country.   
However, a changing climate puts those forest ecosystems--and the carbon they store--at risk. Vulnerability to impacts from a variety of stressors, including increasing frequency of drought, warming winters, expanding ranges of insect pests and pathogens, or increasing frequency of natural disturbances such as wildfire, have the potential to reduce forest carbon stocks, as well as the potential to sequester future carbon through forest growth.


Carbon benefits include both carbon storage and carbon sequestration

. Carbon Storage: _ _
The amount of carbon that is retained
Ty

In a carbon pool within the forest.

Carbon Sequestration:
The process of removing carbon from the atmosphere for use Iin

photosynthesis, resulting in the maintenance and growth of plants and trees.


Presenter
Presentation Notes
You will hear me refer to carbon in terms of carbon value or benefits throughout my talk, and in the title slide I refer to mitigation. People often talk about climate mitigation or other types of mitigation, such as carbon dioxide or GHG mitigation. So are there all referring to the same thing? The answer is probably yes, but sometimes no. Let’s start with carbon benefits: these generally refer to two different but related things that together result in preventing further increases in atmospheric carbon dioxide concentrations. Let’s start with carbon storage:  there are vast amounts of carbon stored in forests and this means that carbon is not in the atmosphere. It also means that if this carbon is lost through tree mortality, wildfires, and other disturbances, it goes back into the atmosphere and further contributes to climate change. So carbon stored in things like trees and soils is called a pool, and like the pool my daughter loves to play in, it has a size. Which in her case is pretty small. Sequestration is the thing people often focus on, it is capture of carbon as CO2 by plants photosynthesizing, which turn it into biomass in addition to fueling the metabolism of plants. This is what we call a flux, and that is why you see those arrows on the figure, and so it has a rate. When we think about climate mitigation, we typically are thinking about how we can increase or optimize that rate in order to mitigating some portion of the carbon we are emitting into the atmosphere through burning of fossil fuels. But it would be a mistake to just stop there, So people sometimes ask “should we be managing forests for increased sequestration or for storage?” I say YES. Both. Obviously carbon that is sequestered then contributes to greater storage, so these processes are linked, but what makes sense for a management emphasis depends on your site conditions. 


DUS forests:
* Absorb 15% of total CO, emissions A changing climate puts those forests

* Contain 68% of terrestrial carbon stocks and the carbon they sequester and store
* Are 90% of the land sector sequestration capacity at risk
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Presenter
Presentation Notes
As many of you likely recognize, the interest in managing forests for carbon is in recognition of their critical role in mitigating carbon emissions, recent estimates are that US forests absorb 15% of total carbon dioxide emissions annually.  Forests are also the largest terrestrial carbon sink, making up 68% of terrestrial carbon stocks and 90% of the land sector sequestration capacity in this country.   
However, a changing climate puts those forest ecosystems--and the carbon they store--at risk. Vulnerability to impacts from a variety of stressors, including increasing frequency of drought, warming winters, expanding ranges of insect pests and pathogens, or increasing frequency of natural disturbances such as wildfire, have the potential to reduce forest carbon stocks, as well as the potential to sequester future carbon through forest growth.


Adaptation Resources

Adaptation actions intentionally address
climate change risks to meet project goals
and objectives
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Farest Adaptation Resources
Climate Change Tools and Approaches

A flexible workbook and menu to address
diverse needs of land managers

= 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 (2" edition); www.treesearch.fs.fed.us/pubs/52760; www.adaptationworkbook.org



Presenter
Presentation Notes
Adaptation actions are practices we can identify in our everyday management planning that can help minimize those climate risks while still working to meet our project goals and objectives. But there is no silver bullet  or one-size fits all for adaptation. The NIACS Adaptation Resources were developed to provide a flexible process to accommodate a range of landowners, ecosystem types, and management goals. These resources include the Adaptation Workbook, and various adaptation strategies and approaches for different resource areas, which we call “menus”.

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.

|

3. EVALUATE

management
objectives.

i

Vulnerability
assessments, scientific
literature, etc.

Swanston et al. 2016 (2™ edition) www.nrs.fs.fed.us/pubs/52760; www.adaptationworkbook.org


Presenter
Presentation Notes
The Adaptation Workbook is a structured yet flexible process designed to help managers integrate climate into natural resource management planning. It breaks the planning process down into bite-sized chunks that allow managers to define what their management goals are, assess what the climate impacts most relevant for their project location, evaluate what those impacts mean for achieving their goals, and then using menus of adaptation strategies and approaches, identify what actions they can take to minimize climate risks. Lastly managers plan for how they can monitor to evaluate the effectiveness of their actions in meeting management goals. We call this the Adaptation Workbook because it’s actually a workbook people can complete on worksheets which you’ll find on our GTR, although we do have an online version that is free to use as well that you can find at the URL shown in blue. 

http://www.nrs.fs.fed.us/pubs/52760

Menus of Adaptation 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.

Lemon Ricotta Pancakes
Whipped Mascarpone Maple, Berries

Cornflake Crusted French Toast
Berries, Maple Syrup

Bacon, Egg & Cheese
Bacon, Two Eggs, Taleggio Cheese, Ciabatta

Avocado Toast

s, Sea Salt

le

ine, Butter, Chili

QMCIL

15

15

14

15

22

22

AJ's Omelet 14
Fontal Cheese, Spinach, Mushrooms

Eggs Florentine 15
Spicy Capicola, House-Made Cheddar Biscuit, Spinach
Porchetta Hash 16
Poached Egg Calabrian Chili Hollandaise

Chia Pudding 14
Chia Seeds, Toasted Coconut, Banana, Strawberry
Farmhouse Breakfast 14
Two Eggs, House-Made Cheddar Biscuit, Chicken Sausage
Chicken Kale Caesar 16

Chicken, Kale, Croutons

i PV Eeveve

Marinara
San Marzano tomatoes, Garlic, White Wine, Basil, Chili

Arrabiata +1
All-Purpose Flour, Durum Flour, Eggs, Ricotta

Broken Meatball +h
House Tomato Sauce with the Addition of Broken Meatballs

Sunday Sauce +h

Haiwa Tamato Sauce with Short Rib, Sausage, Veal

Garlic Pecorino +2
Surum Flour, Qlive Oil

ra +3
ges. Peas, Pecorino

Brunch Cocklails

lary 10/45
ed Fresh DOP Tomato Juice, Horseradish

1 Spritz 12/55
pritz, Aperol, Créme de Peche, Sparkling Wine

ie 12/55
a, Green Juice, Lemon

Derby 12/55
-apefruit, Ginger, Carrot Juice

resh Fruit, Pisco, Créme de Peche

vad 12/55
quils, Cointreau, Fresh Lime, Grenadine

Jsa 12/55

Reyka Vodka, Cointreau, Jake's Mimasa Juice, Sparkling Wine

www.AdaptationWorkbook.org/strategies

10/45



Presenter
Presentation Notes
The menus of Adaptation Strategies and approaches  are a collection of plausible actions that allows a manager to decide what is relevant or appropriate for a particular location and set of conditions, including anticipated climate impacts. These menus are thorough, comprehensive, and like a menu at a restaurant, you wouldn’t select everything. In fact, the menus have opposing ideas so that a user can target actions that would be appropriate for very different locations or conditions.



Menus of Adaptation 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



Presenter
Presentation Notes
Menu translate broad concepts into specific, tangible actions by providing that comprehensive synthesis in a tiered structure that organizes the information. At the highest level are the adaptation options you heard earlier that are based on concepts of resistance, resilience, and transition. A strategy is a broad response that could be applicable across a variety of places or resources. Under each strategy are multiple approaches, which are more specific responses. Managers then identify the tactic, or prescriptive action that would fall under a specific approach.  So these strategies and approaches are designed to serve as stepping stones to enable managers to translate broad concepts into targeted and prescriptive actions for implementation.


http://www.forestadaptation.org/strategies

Workbook + Menu

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

Climate Change . :
concepts to specific actions for

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

Action to Implement
(Tactic)


Presenter
Presentation Notes
The menus are part of a logical train of thought, helping to connect the dots between our goals and our objectives. The menus help us make our ideas more specific while connecting our climate vulnerabilities/risks/challenges to our responses. Intentionally defining our plan forward.


Forest carbon

management

A synthesis of current knowlec ge on forests and carbon storage
in the United States
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Forest climate
adaptation
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Presenter
Presentation Notes
Over the years of working with forest managers, people have kept asking about what actions they can be taking to be managing for forest carbon benefits in light of a changing climate. There was a body of literature discussing forests carbon management, as well as resources on forest adaptation, but nothing to help people make climate-informed carbon management decisions.



- Forest Management for carbon sequestration & climate adaptation

Integrate climate adaptation & mitigation practices for
robust & resilient carbon storage & sequestration

itigation

\

AR ,,



Presenter
Presentation Notes
The foundation for the creation of this resource was that the integration of mitigation and adaptation practices was absolutely critical for robust and resilient carbon storage and sequestration. By identifying practices that contribute both to adaptation and to mitigation, we could sustain even enhance long-term carbon value of forests into the future, despite all those risks a changing climate may pose.  



Practitioner’s Menu of Strategies and Approaches

for Forest Carbon Management

7 strategies, 31 approaches
Builds off of practices for sustainable forest management

- )
Forest Carbon ADAPTATION MITIGATION

Menu

1. Maintain forest extent

Resist Protect
2. Sustain ecological function stressors ca I"bOI‘] StOCkS

3. Reduce carbon losses

Build Enhance

4. Enhance forest recovery

resilience carbon uptake

5. Prioritize critical locations

6. Enhance carbon stocks Guide Restart
7. Enhance sequestration transition sequestration

. J

Ontl et al. 2020: fs.usda.gov/treesearch/pubs/59214; ForestAdaptation.org/carbon


Presenter
Presentation Notes
The Menu was developed from an extensive literature review of over 200 resources including peer–reviewed journal articles, book chapters, general technical reports, and gray literature on carbon implications of forest management, climate change, and natural disturbance. Like the other menus, this resource is meant to not only help managers identify adaptation actions with long-term carbon benefits, but also to help “connect the dots” of these actions to broader adaptation and mitigation concepts. For example, actions that sustain ecosystem function have adaptation value for the ability to help forests resist stressors, which in turn has mitigation value for protecting carbon stocks, while other actions such as diversifying species composition can help build resilience while also enhancing future carbon uptake rates  

The menu can be found on our forestadaptation.org website shown here, and was also published in the Journal of Forestry as a supplement to paper that describes it’s development and use in two real-world case studies.    



Added value of the Forest Carbon Management menu

Considering vulnerability to climate and other stressors increases the effectiveness
of management actions that enhance forest carbon
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Presenter
Presentation Notes
This integration of adaptation and mitigation provides added value for managers because it helps them to intentionally consider the vulnerability of their forests from a variety of climate impacts, consider what the carbon implications would be from those impacts, and then adjust their management to minimize those risks. Vulnerability may be due to catastrophic carbon losses from wildfire, or reduced forest productivity from declining species habitat suitability due to increased temperature or drought frequency. Warming winters may mean the eventual invasion of an insect pest, such as HWA, impacting tree mortality rates. Whatever these vulnerabilities may be, managers can adjust their management to proactively reduce the risks of severe or widespread impacts.   



Added value of the Forest Carbon Management menu

Considering an array of options helps managers identify unseen
opportunities to maintain or enhance desired outcomes

Existing carbon pools

g5 3
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Forest productivity & regeneration

et



Presenter
Presentation Notes
The other added benefit of the Forest Carbon menu I’ll highlight with a case study is that considering an array of options can help managers identify unseen opportunities to maintain or enhance desired outcomes for their management. This may mean thinking about carbon pools other than live tree biomass, such as maintaining SOC or enhancing CWD or snags, it may mean identifying opportunities to improve future carbon sequestration by enhancing forest productivity or regeneration of future adapted species, or it may be finding ways to enhance carbon while providing other important co-benefits, such as water quality or wildlife habitat. 



Carbon FAQs: Do forests accrue carbon forever?



Carbon FAQs: Do forests sequester carbon forever?

FIA data for four forest type groups in Ml, MN, and WI
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Carbon FAQSs: Do forests accrue carbon forever?

FIA data for four forest type groups in Ml, MN, and WI

Carbon sequestration rate I Carbon storage
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“Moderate-severity disturbance may sustain [carbon sequestration] at higher than expected rates in aging forests by the introduction
of physical & biological complexity as the leaf area recovers. Canopies made more complex and physiologically efficient through
periodic moderate disturbance may sustain [carbon sequestration] later into ecosystem development” (Curtis and Gough 2018).
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Carbon FAQs: Isn’t stopping all forest harvests the best thing for carbon?



Aboveground C with Wood Products (Mg C-ha-!)
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Carbon FAQs: Isn’t stopping all forest harvests the best thing for carbon?
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Nunery and Keeton 2010

Modeling studies often assume climate stationarity.

Most models do not incorporate:
Projected changes in temperature, precipitation
Increased disturbance frequencies
Enhanced mortality from drought, insect pest
outbreaks or new pathogens, etc




Aboveground C with Wood Products (Mg C-ha-!)
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What management practices can we implement to reduce our climate ris
and increase carbon compared to BAU management
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Carbon FAQs: Does the type of tree matter when it comes to carbon, or
can | plant anything?



Carbon FAQs: Does the type of tree matter when it comes to carbon, or
can | plant anything?

Sl BEE Fast growing trees sequester carbon quickly, but can

| produce weak wood that is prone to storm damage, or have
short life-spans

e Silver maple

* Boxelder

Slow growing trees often have strong carbon-dense wood
and have long life-spans, but very slow sequestration rates
e Bur/ white oaks

» Shagbark/ shellbark hickories



Carbon FAQs: Does the type of tree matter when it comes to carbon, or
can | plant anything?

Wl B Fast growing trees sequester carbon quickly, but can

| produce weak wood that is prone to storm damage, or have
short life-spans

e Silver maple

* Boxelder

Slow growing trees often have strong carbon-dense wood
and have long life-spans, but very slow sequestration rates
e Bur/ white oaks

» Shagbark/ shellbark hickories

[

Look for the carbon rock stars!! Large, fast-growing & long-lived tree species:
* Pin/ northern red oaks

* Sycamore

e Tulip tree

e Black walnut




Carbon FAQs: Does the type of tree matter when it comes to carbon, or
can | plant anything?

Management plays a key role for forest
carbon:

Species and structural diversity
Retaining existing legacy trees,
snags, CWD
Match tree species to site
conditions:

» Sandy, dry soils

» Cool, moist sites: draws, N-facing

slopes
» Frequently flooded areas
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There's no single answer for
responding to climate change

Our team will work with you to find solutions that fit your
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.. Case Study: Minnesota DNR

Split Rock Lighthouse State Park
The Nature Conservancy — MN DNR
partnership.

Historic logging followed by fire
Lack of regeneration
<25% stocked stands

Goal to reforest areas of degraded aspen-birch
forest on state lands in the north shore
highlands region for:

» Carbon sequestration

» Aesthetic value for park visitors

» Stabilizing soils


Presenter
Presentation Notes
Okay, this last portion of my talk is going to take you through a few examples of projects where managers have used the Forest Carbon Management menu to develop adaptation projects focused on carbon. Our first case study is from the MN DNR, at Split Rock Lighthouse SP. Many forests along Minnesota’s North Shore are in a degraded condition, with old and dying paper birch and aspen stands that are transitioning to brush and grass.  These forests were affected by logging followed by severe fires in the early 1900’s, and the more recent combination of increasing stress has limited tree regeneration. 
The Nature Conservancy in Minnesota and the Minnesota Department of Natural Resources are in the planning phase of a project focused on reforesting thousands of acres in the North Shore Highlands of Lake Superior in Northeast Minnesota. So the primary goal of this project was reforestation for increasing the carbon sequestration of the site, as well as increasing the aesthetic value of the site for park visitors, and stabilizing the soil on the site. 
Out of all the potential sites identified, TNC and DNR staff picked a 140-acre parcel of degraded and understocked aspen-birch forest at Split Rock Lighthouse State Park for initial consideration with the C menu and workbook.

https://forestadaptation.org/adapt/demonstration-projects/minnesota-department-natural-resources-split-rock-lighthouse-state

Case Study: Minnesota DNR

Challenges

Warming winters:
* Intensify deer herbivory
* Tree pests and pathogens

Increased drought frequency +
drought-prone soils

Rising temperatures

Extreme storms causing soil
erosion


Presenter
Presentation Notes
Some of the challenges for reforestation at this particular site were the increased herbivory from deer and increased insect pest pressure that is associated with warming winters, changes in precipitation and overall warming that can lead to moisture stress on the drought-prone soils at this site, and then the increased frequency of extreme storms that can cause soil erosion. 



|

Case Study: Minnesota DNR

Natural area: not
significantly impacted
by park visitor use

High-use area: adjacent |8 : P
to roads, trails, buildings, RS Site A
campground 45 Sus gt 4

0.2 0.4 0.6 0.8 1.0 km

Map courtesy of Samuel Reed, University of Minnesota



‘Adaptation actions:
Already planned actions, but still makes sense given
climate change

"1 1.2 Reforest lands that have been Restore long-lived conifers to the
deforested and afforest suitable lands landscape.

Plant a diverse mixture of tree species

12.5 Reduce competition for moisture, Releasing seedlings 1-2 years
| nutrients, and light following planting through brush

| cutting.
Bud capping for deer protection.


Presenter
Presentation Notes
Many different actions were identified using the carbon menu, and I’ll go through a few of them here. There were many actions that were already planned, and many of these were retained for their obvious climate and carbon benefits. Actions like planting a diverse mix of trees and releasing seedlings from competing brush in the years following planting still made sense, as well as bud-capping in order to protect seedlings from herbivory. 


Adaptation actions:

Adjustments to planned actions to address key climate
change challenges

ele AP [ AT T =TT AR T e 0 Adjust criteria for conifer planting site
| maintaining or enhancing carbon selection to favor north-facing slopes
stocks and draws



Presenter
Presentation Notes
Some actions that were planned were modified when the team used the carbon menu/. For example, much of the sites were originally planned to be planted with long-lived conifers, but given the challenges of plant establishment and increasing temperatures and drought-prone soils, the team modified conifer planting locations to take advantage of the lower vulnerability on north-facing slopes and in draws where moisture stress was expected to be greatly reduced. 


retention of biological legacies in living

“|and dead wood

7.1 Favor existing species or genotypes
V| that are better adapted to future

‘| conditions

' 6.7 Use seeds, germplasm, and other
genetic material from across a greater

and aspen

Planting existing species expected to
be better adapted to future

conditions
SITE A ONLY: Planting southern

genotypes of red oak & other future-
adapted species regionally present



Presenter
Presentation Notes
And finally, using the carbon menu allowed the team to think about reforesting these sites with climate change in mind such that they identified new actions they had not originally planned on, including retaining healthy birch and aspen to increase the structural complexity of the forest, and planting a much more diverse tree species mix that includes many species that exist in the region, but that were not originally present on the site. Finally, the group identified introducing southern genotypes of red oak and other future-adapted species on the site nearby adjacent roads and the campground, because the restoration guidelines allowed this kind of introduction. Based on current restoration guidelines, the site in a more natural condition couldn’t be recommended for this practice, although the agency is currently revising these guidelines such that this might be possible in the future at the other location.  


=
Integrating climate vulnerability case study:

Community Forests International

Whaelghinbran Hemlock stand



Presenter
Presentation Notes
The first case study I’m going to share with you is a great example of a manager making that adjustment based on their assessment of climate risk. 
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Integrating climate vulnerability case study:

Community Forests International

Whaelghinbran Hemlock stand
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Whaelghinbran Forest is a 693-acre property located in New Brunswick, Canada
Forest carbon offsets project since 2012

Property has a 20-acre pure hemlock stand storing lots of (sold) carbon

g e - - e e

Can we proactively mitigate the probable effects of Hemlock Woolly Adelgid?


Presenter
Presentation Notes
The Whaelghinbran Forest is a 693-acre Acadian Forest located in South Branch, New Brunswick managed by Community Forests International, which is a pilot project for demonstrating voluntary carbon offsetting for private woodlot owners through improved forest management. The property has a 20-acre pure hemlock stand with a lot of carbon, and so the manager we worked with really wanted to be proactive in their management to mitigate the probable effects of HWA, which are expected within the next 10 years.
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Integrating climate vulnerability case study:
Whaelghinbran Hemlock stand

Management goals

* Improve the resistance of a portion of mature
hemlock to HWA

* Increase species diversity within the stand

Maintain carbon stocks

Climate impacts

Warming winters:

* Longer growing season

* Increased growing degree days

* Increased insect pests from northward expansion
(HWA impacts anticipated in <10 years)

Increased frequency and intensity of precipitation


Presenter
Presentation Notes
The management goals of this particular project on these 20 acres was to improve the resistance of some portion of the mature hemlock to HWA, and increase the species diversity within the stand to ultimately maintain the carbon stocks, due to the enrollment in the voluntary offset program.
The main climate impacts were longer growing seasons, increased GDG, that ultimately result in the northward expansion of HWA. 
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Integrating climate vulnerability case study:
Whaelghinbran Hemlock stand

Harvest ~¥30% of the overstory
hemlock, uniformly distributed
through the stand, to open the
canopy

Encourage climate-adapted
species by planting to augment
natural regeneration.

[6.3] Increase harvest frequency or intensity
because of greater risk of tree mortality

[2.4] Maintain or improve the ability of
forests to resist pests and pathogens

[7.1] Favor existing species that are better
adapted to future conditions

[7.4] Introduce species that are expected to
be better adapted to future conditions

[S6] Maintain or enhance existing
carbon stocks

[S2] Sustain fundamental ecological
functions

[S7] Enhance or maintain
sequestration capacity through
significant forest alterations


Presenter
Presentation Notes
The tactics this manager identified included first harvesting up to 30% of the overstory to open up the canopy in order to improve the ability of the remaining mature trees to resist HWA, followed by then encouraging or establishing climate-adapted species, either through regen or planting to diversify the stand. You can see in this table how these actions line up with strategies and approaches in the menu. Cutting a portion of the stand, which normally wouldn’t take place in a carbon offsets project, falls under approach 6.3: increasing harvest due to risk of tree mortality and 2.4: improving resistance to pests and pathogens. The tactic to encourage species diversity then falls under approaches 9.2 and 9.3 both of which are about establishing future-adapted species. So ultimately these actions are intending to a portion of existing stocks, while transitioning the forest to a different composition in order to maintain the system functioning.
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Integrating climate vulnerability case study:
Whaelghinbran Hemlock stand

Harvest ~¥30% of the overstory .
hemlock, uniformly distributed
through the stand, to open the

canopy

Encourage climate-adapted .
species by planting to augment

natural regeneration.

System vulnerability

[6.3] Increase harvest frequency or intensity
because of greater risk of tree mortality

* [2.4] Maintain or improve the ability of
forests to resist pests and pathogens

[7.1] Favor existing species that are better
adapted to future conditions

* [7.4] Introduce species that are expected to
be better adapted to future conditions

High

Mod.

Low

Shorten «—— Rotation length —— Extend
Reduce «— Stand stocking — Increase

[S6] Maintain or enhance existing
carbon stocks

[S2] Sustain fundamental ecological
functions

[S7] Enhance or maintain
sequestration capacity through
significant forest alterations


Presenter
Presentation Notes
One of the most common IFM practices for carbon offsets is extending rotations. And this makes a lot of sense when a forest has low vulnerability to carbon loss from disturbance, we can think about both extending the period between harvest entry in order to increase stand stocking levels. But this project is a great example of the opposite: when vulnerability is high there may be greater carbon value in shorter rotations or reduced stocking in order to transition those stands and jump start sequestration. 
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Identifying climate co-benefits case study:

Audubon Vermont

Green Mountain Audubon Center

https://forestadaptation.org/GMAC


Presenter
Presentation Notes
Vermont Audubon’s Green Mountain Audubon Center in Huntington, VT is a great example of unseen opportunities and how the menu helped managers find ways to enhance carbon value of their forest while providing co-benefits for their main management goals related to forest bird habitat.
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Identifying climate co-benefits case study:

Audubon Vermont

Green Mountain Audubon Center

Designated Important Bird Area
Demonstration site for Foresters for the Birds

. . o , creeN MounTAIN Audubon
Environmental education, scientific research, and outdoor recreation CENTER

Even-aged, multi-strata northern hardwood stands


Presenter
Presentation Notes
The GMAC is a designated Important Bird Area and a demonstration site for the Foresters for the Birds project. The Center provides opportunities for environmental education, scientific research, and recreation, and consists of mostly even-aged multi-strata stands of northern hardwoods.



Integrating climate co-benefits case study:
Green Mountain Audubon Center

Management goals

 Neotropical songbird breeding habitat Is it possible to find a win-win-win?

* Increase sawtimber quantity & quality

* Increase understory development

Mission Goals
* Increase regeneration through controlling beech (bird habitat)

a

e Control invasive plant species

.
Adaptation Mitigation

Warming winters:

* reduce snowpack

* increase pests

Increased frequency and intensity of extreme weather:

* non-native invasive plant species

* so0il erosion Audubon Vermont


Presenter
Presentation Notes
The management goals include maintaining and improving interior forest conditions for neotropical songbird breeding habitat, as well as increasing sawtimber production, increasing regeneration, particularly through controlling beech, and controlling invasive species.  The challenges to meeting these objectives were fairly typical for the region, no real huge vulnerabilities, but the managers did identify warming winters and the impacts on increased pest as well as increased herbivory pressure related to lower snowpack, and increasing disturbance from extreme storms and the impacts on soil erosion and opportunities for the establishment of invasive plants.
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Habitat for forest birds;
increases large trees,
snags, dead wood

Improves structure used
by a diversity of species

Oaks support many
insects and animals
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Supports landscape
connectivity

More species and
structurally diverse
stands are more resilient

Oak is projected to have
more habitat in the

Mitigatio

Allows trees to grow larger;
forest retains carbon

Improves growth of
remaining trees; more
structure increases carbon
storage

Reduces risk of carbon loss
from species decline
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Presenter
Presentation Notes
This table shows a few of the tactics these managers identified that enhanced bird habitat, provided benefits for adaptation, as well and enhanced mitigation. For example, using group selection and retaining snags improves structure used by a diversity of bird species, has adaptation value by improving resilience through species and structural diversity, and has carbon value though improving the growth of remaining trees and retaining carbon in snags. 
The bottom row really highlights the added value of the menu for finding new or unseen opportunities. Managers hadn’t previously thought about managing for red oak previously, but considering the projections for increased future habitat, and the adaptation and mitigation benefits that would provide, these managers realized that managing for oak also provided benefits for forest birds because of the large and diverse insect populations oaks support, which can provide an important food resources for forest bird populations   
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