Implementing forest adaptation
options for Northern Forest
ecosystems
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NE US forester’s concerns about global change
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PrOJect Goals and Objectlves

. Goal: Increase appllcatlon of adaptatlon strategles that confer
resilience to climate change and associated invasive pest and
disease impacts.

* Objectives:

1) Evaluate outcomes and effectiveness of already implemented
adaptation strategies

2) Co-produce, site-tailored best adaptation practices with
resource managers for addressing climate change and
mvaswe spemes |mpacts
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Climate Adaptation Demonstration Sites
within the Northern Forest of the Northeast

A Demo site
() Northern Forest

0 25 50 100

rewssee Foenceteiminel 30 Adaptation Demonstration Sites in
Start-U TR R Wt IR B2yl northern hardwood, mixedwood, and spruce-
200+ adaptation demonstrations co- fir forests across the Northern Forest region

developed by NIACS



forestadaptation.org
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Functional outcomes of adaptive silviculture : =&
. Spatlal varlablllty In harvest severlty and adaptatlon pathways
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Disturbance severity of harvest at 0.1 acre scale (in prep)
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Interest & applications of planting in Northern Forest

100 Survey of
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Population Enrichment Range Expansion




red oak***
white pine***
red spruce*
black cherry

bigtooth aspen
sugar maple
basswood

white oak

bitternut hickory
black birch
American chestnut

Enrichment
Enrichment
Enrichment
Enrichment
Enrichment
Enrichment
Enrichment
Range expansion
Range expansion
Range expansion

Range expansion



Outcomes of Forest Adaptation Planting

Tug Hill Plateau, NY (Nature Conservancy)

Climate Adaptation Demonstration Sites
within the Northern Forest of the Northeast

A Demo site

Northern Forest N
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Kilometers

Tug H|II Adaptatlon Demonstration

f Established in 2018-2020 at TNC Tug Hill Conservation Area

' Patch selection with reserves across ~36 acres

Planted with 8,500 seedlings projected to gain habitat (red oak, white
oak, white pine, sugar maple (southern)




Outcomes of Forest Adaptation Planting  +¥% -
Four-year survival and height growth

Clark et al. (in prep)
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Effectiveness of Forest Adaptation

Potential resilience of red spruce and sugar maple under different adaptive
management strategies
. Examining non-structural carbohydrates as proxy for resilience

Town
Forest

Predicted probability of survival

® Root
A Stem
Barker Plotkin et al.

6
TNC (% dry weight)

~=h0t0s: T Whiting
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Guide to best adaptation practices

* Development of Managers Guide to Adaptation

* Integration of adaptation demonstrations, discussions with
managers, outcomes of experiments and demos (objective 1)

Baxter State Park: Frost Pond Late Successional Forest

A Manager’s Guide to
Climate Change
Adaptation in the
Northern Forest Region

e State Park: Fre

LIMATE CHANGE

Tacties

Mixed noethern conder ® Contiewe forest management acTities that pro
forest it | characteristics and a heakthy, dwverse forest as 8
enhance the forest's capacity 1o adapt to change.

Desgn operations to perform kice natural (and
SaTurbances 10 resist imgact from novel ones, inc

size. dispersal of retention within gaps. species of retention,
and skid tral ayout

Maintain late-successional conditions and minimize/avor)
harvesting in riparian areas near Frost Pond above and beyond
state reguatony requirements

® Maintain or reduce eastern hemiodk component of the forest
® Enforce and conts velop Park regulations on the
prohdtion of bringng in outside firewood into the park

® Consider undespianting genetically-adapted stock if managers
experence fegeneranon adure/Sfcues
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Adaptation actions |
RS= Resistance,RL=R

* Increase species dive
white pine and black d

* Increase patch size in
structural diversity. (5.

* Retain more large coq
trees and marking cut

* Reduce site impacts b
possible, especially or

* Minimize disturbance
enriched areas during

* Prioritize most likely a
given ground conditio

A stream crossing in win|
using a portable bridge (¢

To read more about the
https://forestadaptation.o|

Change

POOR CAPABILITY
Balsam fir

Balsam poplar

Black ash

Black willow

Bur oak

Eastern cottonwood
American elm
Bitternut hickory
Black spruce
Boxelder

Jack pine
American basswood
Bigtooth aspen
Black cherry

Black locust

Black oak

Blackgum

Chestnut oak
Eastern redcedar
Eastern white pine
Hackberry
Ironwood

American beech
Eastern hemlock
Flowering dogwood
Green ash
Chinkapin oak
Common persimmon
Cucumbertree
Eastern redbud
Osage-orange

Species planted as assisted migration in
northern hardwood forests

Given a historic reliance on natural regenerationin
northern hardwood forests, there is little experience with
planting in these ecosystems. The species listed below
are some that have recently been tested as assisted
migration species in these forests and the functions they
may sustain under change climate and disturbance

regimes.

Basswood

Black birch

Bitternut
hickory

Bigtooth aspen

Black cherry

Northern red
oak

American
chestnut

White pine

Assisted population
migration

Assistedrange
expansion

Assisted range
expansion

Assisted population
migration

Assisted population
migration

Assisted population
migration

Assistedrange
expansion

Assisted population
migration

Type of assisted
migration

Nutrient-rich foliage,

pollinator habitat

Similar functions to
yellow birch

Hard mast
production

Similar functions to
quaking aspen

Soft mast
production

Hard mast
production

Hard mast
production

Long-lived conifer




Next steps

* Finish synthesizing outcomes of adaptation demos and
experiments and their effectiveness (completion summer 2024)

* Release final adaptation guide (March 2024 at NESAF)
* Please come to working session at 3 PM to provide feedback
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