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Adaptive Silviculture Experiment
Some progress, Some results, Some chipmunks

Climate Change Impacts on Forests
In New England and Northern New York

More Variable Soil Moisture

Increased Risk of Drought

Stress from Forest Pests and Diseases
Competition from Invasive Plants
Changes in Suitable Habitat

Changes in Tree Establishment
Changes in Tree Growth

Changes in Forest Composition

Adaptive silviculture:
or adaptive forest management
e forestry practices that are designed
specifically to promote the resistance
and resilience of the ecosystem to the
impacts of climate change
e and foster adaptation to the projected

future climate
e (Joyce et al., 2009; Bosworth et al., 2008)
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Adaptive Silviculture: Frameworks and Research Networks
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Adaptive Silviculture: Frameworks and Research Networks
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Adaptive Silviculture for Climate Change
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Climate change is impacting our forests, but you can take action 3 3 ilvi
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The Adaptive Silviculture for Climate Change (ASCC) project is a
collaborative effort to establish a series of experimental

i trials across a rk of diffe forest
types throughout the United States.

Framework Approach

” 1. Identify location, ecosystems, and time frame.‘ Ad d ptat|0 n O ptl ons

. Manage for Persistence Manage for Change
PrOJeCt Components Ecosystems are still recognizable as being the Ecosystems have fundamentally changed to
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5. Plan and implement at appropriate scales. ) : : - J

ADAPTATION DEMONSTRATIONS

v = Improve defenses of forest = Accommodate some degree * Facilitate change
against change of change = Enable ecosystem to respond
= Maintain relatively = Return to prior condition to new and changing
unchanged conditions after disturbance conditions
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[6. Integrate monitoring and evaluate effectiveness
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For the workshop, we created a virtual tour of Mohegan T
State Forest, visit the Story Map @ https://arcg.is/050zbb %-f

Or Scan this code with your smart device — [EIM...-._
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A Mohegan State Forest
Exurban ASCC (ExASCC) study plots

3 Ortho imagery: Spring, 2016

stone walls
path

7 wetlands (excluded from study
/// areas & surrounding treatment)

plot points for research sampling

Resilience

Transition

Control (no treatment)
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Southern New England Oak-Hickory - 3 sites
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Mohegan Site

« Workshop: Oct., 2020

« Pre-treatment Inventory: summer
2021

« Implementation: winter 2022

o Post-treatment Inventory: winter
and summer 2022

« Tours: Summer 2022 and beyond!

\ Resilience [
Treatment |

Resilience
Treatment -
Post-Harvest




Research on the workshop:
Investigation of proceedings using Qualitative Content Analysis
Seeking to answer 3 research questions

1) What are important considerations for implementing adaptive
forestry practices in exurban forests?

1) What are feasible and effective silvicultural strategies to adapt
exurban forests to climate change?

1) What are priorities and knowledge levels among exurban forest
managers related to climate-adaptive management practices?



What are priorities and knowledge levels among exurban forest managers
related to climate-adaptive management practices?

Priorities: So many! Multi-objective management.
Knowledge of climate change impacts on meeting management goals:

« Increased storm frequency/Intensity
o Windthrow and flooding: threat to mature forests
o Limits operations & challenges infrastructure
o Lesser stocking targets to develop wind firmness
o Upgrading infrastructure
« Increased frequency of drought
o Impedes regeneration & threatens mature trees
o Leaving shade behind for seedlings (irregular shelterwood & multiple entries)
o Reduced stocking to reduce water stress & increase vigor



Knowledge of climate change impacts on meeting management goals:

« Shifting Ranges of tree species

(@)
(@)
(@)

Species-specific vulnerabilities

Future habitat suitability

Foster future adapted species,
m Sourcing seedlings is tricky

Protect refuges for less-adaptable species and unique habitat
m Topographically protected areas?

current future

Climate Change Tree Atlas

https://www.fs.usda.gov/ccrc/tool/climate-change-tree-atlas

e Habitat suitability
e Distribution & Dispersal

e Several Models
e Several RCP Scenarios




Knowledge of climate change impacts on meeting management goals:

« Invasive plants
o Respond well to climate change AND disturbance AND impede regeneration.
o Vectored by recreation
o Chemical and mechanical treatments before and after
o Fast growing species to fill in canopy (Chestnut? American elm?)
« Pests and pathogens
o HWA, EAB, Spongy moth, Oak wilt, Southern Pine Bee’rles eTcl
Compounding stressors
Lesser stocking targets to increase vigor
Insecticides
Biological controls
o Salvage and sanitation cuts
« Fire
o newly relevant to the region?
o Maybe opportunities for controlled burning?

O O O O




Knowledge of climate change impacts on meeting management goals:

« Carbon
o a new priority, a feedback loop, and connected to public opinion
o carbon/productivity objectives becoming prevalent
o Balancing needs for carbon storage with regeneration (storage/sequestration)
« Loss of biodiversity
o a feedback loop, both a result of change and a cause of it
Novel and compounding disturbances increase the threat
Biodiversity-focused objectives are prevalent
Irregular shelterwood for species and structural diversity
Old-growth characteristics
Pre-commercial tending
m For regeneration, control of invasives and pests and pathogens
m Expensive

O O O O O



Knowledge of climate change impacts on meeting management goals:

« Public Engagement
o Public expectations mean challenges for planning & implementation
o Protests g —
o Maybe source of support? FERERTH $R e &
o OQOutreach and engagement ¥ b S




Knowledge of climate change impacts on meeting management goals:

« Uncertainty
o Inherent in science, especially modeling the future
o  What don't we see coming? How bad will it be?
o We have frameworks, research, but few examples of climate adaptive forestry

o Top strategy: Hedging Bets / insurance policies
m infroduction of novel species
m fostering redundancy
m increasing diversity in species and structure.
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The plans




Measuring Success

Metric

Shannon Diversity Index

Heterogeneity/diversity in
species and structure

Change in Stand density

Target stocking

Ex-ASCC Inventory Plot & Protocol

Overstory Plot
Radius = 11.3m, Area = 0.04ha
* Record Overstory trees >= 10.1 cm DBH, where center of tree is within radius.
* Record Snags >= 7.5 cm AND >= 1.5 m tall AND < 45 lean
Record Stumps (fresh cut, old cut, broken)

Sapling Plot

Radius = 3.59m, Area = 0.004 ha

Centers at 5.5m from plot center, at 0°, 120°, & 240"

* Record Sapling trees <10.1 cm DBH AND >0.1m tall

« Read Record seedlings and shrubs >= 0.1m tall

Change in Canopy Cover

Regeneration

Seedling counts

Regeneration

Change in groundcover

Invasive species control,
Regeneration

Seedling mortality and
growth

Planting success

* Tally seedlings <0.01m tall
* Hemispherical photo at plot center, for canopy cover
measurement.

azimuths

N

Plot centers are marked

with ground-level stake. ®

* Taller flagged stake is
within a few feet due N

of stake. N

Groundcover plot

1sq.m.

Centers at 4m from plot center, at 60°, 180°, & 300"
* Record % of type of groundcover

Course wood debris (CWD) transect
11.3m from plot center to overstory plot edge at 60°, 180°, & 300"
* Record Sticks intercepting transect >= 7.6 cm diameter AND >= 1m in length

Sampling procedure is based on the one used at the second college grant ASCC site in New Hampshire:
https://www.adaptivesilviculture org/project-site/second-college-grant




Measuring Success

Metric

Shannon Diversity Index

Heterogeneity/diversity in
species and structure

Change in Stand density

Target stocking

Change in Canopy Cover

Regeneration

Seedling counts

Regeneration

Change in groundcover

Invasive species control,
Regeneration

Seedling mortality and
growth

Planting success

Fake graph ->
These are our intentions /

expectations for diversity indices

high>

<low

Species Diversity metric

Structural Diversity metric <low

Resistance Rx

Resilience Rx

Resistance Rx Resilience Rx

Tran5|l|on Rx

SNE

Mohegan

site SNE
Rl site

‘Transition Rx

high>




Where we fit in the network

ASCC Network Site ' Core Sites © Affiliate Sites
Locations as of 2023

John Prince Research Cutfoot Experimental Petawawa Research
Forest, BC, Canada Forest, MN Forest, ON, Canada

eal spruce )ry-mesic mixed woodland White pine-mixed wood

Framework developed 2010/11 ‘
First site, Cutfoot, 2013

Measuring success:
Fathasd Natiora o o Diversity Indices

rch/mixed-conifer

Wester

Resilience: -
group selection

Colorado State

San Juan National
Forest, CO

Warm, dry mixed-conifer

Transition:
Patch Cuts

. g5 _ _
Taylor Park, CO K AT <. The Jonss Coolerat Resistance:
Ny ey st oL o Ichauway, GA
eaf pine-hardwoo

orgas o ariwod Multi-entry
FANE: shelterwood



Next Steps: Mini-workshop at Lee Farm Z5e

Pre-treatment
inventory, summer
2022
Workshop planned
for spring, 2023

Y
AN SR
s (fixed area plot

)

FAP

ASCC_AOI

€10 Coordinates Plot_Number C1D Coordinates
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Next S’reps Implemen’rcmon in Rhode Island

N ials

RNTE

Workshop Apr|I 2022
Pre-treatment inventory, summer 2022
Implementation, late summer 2023



Next Steps: Planting & Monitoring at Mohegan

1

UConn Forest Crew making deer-resistant
cones for seedlings

Oak seedlings flagged under a “slash carpet”



Thank youl

Please don't hesitate to contact me with any questions!
Amanda Bunce
amanda.bunce@uconn.edu

% , [ LG » - St Oak Seedlings at Mohegan, June 2022

:I'he crew (plus Trixie) measuring in the transition area, post;treatment in Mohegan, Feb.
2022



