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Outline

Brief background on resilience

How forest resilience thinking was
applied on Tug Hill

Development of landowner
geared Forest Health Scorecard
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Project Team

Project funded in part by the Wildlife Conservation Society Climate
Adaptation Fund through the Doris Duke Charitable Foundation.

Project Team

e Cornell Cooperative Extension Onondaga County — emphasis on
outreach

e SUNY ESF — with emphasis on the monitoring
e USFS — Northern Institute Applied Climate Science
e Cornell University — project design and outreach

2

:NIACS ES

Cornell Cooperative Extension | Onondaga County Northern Institute of
' Applied Climate Science

Cornell Univeristy
Cooperative Extension
Agricultural Experiment Station




The capacity of the woods to recover
from disturbance or change and return

Wh at IS I’ESI I Ie nCE? to normal function and development

following disturbance
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Why does resilience matter?
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Principles of resilient forest management.

e Keep forests as forests

v’ Larger, contiguous blocks of forest
tend to be less impacted from
stressors

i :‘-':":[‘:-x ".”'..'1'*':5:.*:;1."' 8
) o R S

v’ Consider long-term protection tools & -
like legacy planning and conservation
easements ”

S Reduce stressors

v’ Forests under pressure are more
susceptible to pests and pathogens

A

v Nurture and encourage healthy, Tt R SN R TR
younger trees

- Applying principles of “good forestry”
* Address vulnerabilities sustain a healthy, productive and

v Encourage a diversity of age, species, resilient forest.
and structure
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The Conservancy's history on “the Hill”

In 2002, purchased 45,000 acres.

_§§ TNC retained 15,000 acres and
Bt 1 transferred the rest to DEC
S with a conservation

g oG e easement.

Currently, we hold about 17,000
acres
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Tug Hill not just a lot of snow
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Show

e Easily over 200” a season
(12.5ft)

Not many people

e Less than 50 people per sq mile.

And lots of trees

 Third largest forested area in
NY, 75% of the four county area.

Today the region supports
7,000 forest based jobs;




for the past, or
plan(t) for the future?
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Current Forest Condition (issues extend
across northeast)

. Years of high grade logging (“cutting the best and
leaving the rest”) have:

. Created young even aged forest stands with poor
regeneration

. Altered stand complexity (vertical structure)
. Reduced tree species diversity

. Eliminated mature forest characteristics (snags,
coarse woody debris)

. Generally have maximized short term gains for
long-term losses.




E‘iﬁNature‘ ,.J Current condition compounded by potentially altered
onservary
Pmtec’tingnﬂm.PEzﬂinglifa:’ Weather patterns.

Decreased snow pack:

* Increasing deer pressure on regeneration

More frequent storms:

» Lack of diversity in species reduces resilience

Vulnerable to pests and pathogens

» Already present beech bark disease; with emerald ash borer, hemlock wooly
adelgid on the way.

Compacted soils criss-cross the stands from years of harvesting.

Tug Hill - Resilience

W FarAbove Average (>250) ] Awerage (050055D) W F age (<2 5D
B Above Average (1 SD 102 5D) [[] seghtlyBetow Average (0.5%0-15D) [ Developed e : e .:..m _:_ L
1

O signty 2ge05w150) [ e 110-250) U8, $A,NPS, NREAN, e 1O Fodomr 1 O e




Warming temperature and changing precipitation...
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Adaptation forestry actions

Increase species diversity

e Planted some potential climate
winners.

Shift towards multiple age classes

e Created small gaps, favoring large
trees to help them to grow faster

Improve Regeneration

e Removed interfering vegetation
Increase Coarse Woody Debris

e Removed and girdled large beech
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Legend

General Project Areas Forest Stand Type

D Seedling Planting H2A
Advanced Regeneration/Small Gap H2B

The Nature Conservancy H2C
H3A
H3B
M2B
M3B




In 2015 we purchased
a “clean slate”

e Planted over 35,000 trees:
e Refugia Trees:
e Maples
e Cherry
Transitional:
e QOaks (Red/White)

e Hickory (Mockernut,
bitternut)

Hemlock Hedge:

Google Earth

Imagery Date: 5/26/2013  43°40!06.44" N 75°32'56.19" W elev 1994 ft  eye alt 8576 ft {
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Natynlm;% (J Climate adaption planting






Pre-treatment type

Comparison of pre-treatment type on seedling vigor

Healthy (%) Mod-Health (%) Poor Health (%) Dead (%)

W Fecon M BrushCut mH/S & Foliar

Tree Tube
Thriving
(%) Dead (%)
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Legend

General Project Areas Forest Stand Type

D Seedling Planting H2A
Advanced Regeneration/Small Gap H2B

The Nature Conservancy H2C
H3A
H3B
M2B
M3B
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Method
Mechanical Chemical
G>J Examples
3 Hack-n-squirt
g Brush saw
o O Basal bark
o
o
=
0
S Pulverizing
o .
S : Mist blower
S Machine Head

Select a management option(s) that is compatible with owner
objectives, efficient, effective, and minimizes negative impacts
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Lomeaeiment Location
| Harvest Orthcimage NW
* bt Tug Hill Region
1. Two stands with patch b st Lo oy
. ed by: The Nature Conservancy
Sources: Edl, DeLome, 93+/- Acres
NATEQ, USGS, MRGAN,

cuts (image)
2. “Matrix”

* Forest Vegetation
Management (FVM) to:
 Increase diversity
e Regulate size distribution

e Favor seedling
development

Legend

&  HarvestPlots ;

F&W Forestry Services, Inc.




[ ——— Mapper: DEARKLEY
] Harvest Orthoimage NW L
e f Tug Hill Region
0 ‘ West Turin, Lewis County, NY @
Owned by: The Nature Conservancy
Protecting nature. Preserving life. e T T 93+/- Acres
HNAVTEQ, USGES, NRCAN,

e Patch cuts

e Stump treatment
with glyphosate
BEE REM

e 4 exclosures
e High-Grade
e Fecon areas

e Brush saw
e Herbicide

e TSIl in matrix

AMEIE Map | Feet FE&W Forestry Services, Inc.
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Forested Stands —
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Overstocked Understory

e Using current stand data and reference data of
mature uneven-aged northern hardwood stand
determined small size classes way over stocked.

e Strategy to remove on average a couple hundred
stems/ac in small size classes of beech and red maple.

e Using brush saw/basal treatment and hack/squirt.

Stand 341

10000

1000
100 \—\
10

1 3 5 7 9 11 13 15 17 19

D

e Stand 341 Arbogast
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The Forest Resilience Scorecard:

An entry point for landowners
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* Intended to guide the conversation of

landowners with foresters or trained Four categories essential to

peer-to-peer volunteers forest health and productivity:
e |dentifies potential risks and highlights

management practices that may help a » [Forest Diversity and

forest cope with changing conditions, Composition

increased pressures e Forest Structure
* Intersects with assessment and planning * Regeneration

for health and productivity of your * Site Level Risks

woodlot

* Not intended to take the place of
professional consultation or advice of a
forester
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Forest Diversity and Composition

Every woodlot is different and will contain a different mix
of tree and plant species due to the conditions unigue to that
place and to the history of the land. In general, a forest that
contains a variety *ieg thot are well-suited to
current local conditions and futare climate conditions
without many interfering plant species will be bettera

to tolerate changes in elimate and other stressors.

Higher Risk [ ] [0 vLowerRisk
The forest hias low species dversity, Mary Fee species o presenl,
ilfier in the canogy of throughoul wilthoul & single Species being
he faresl. One of 8 few IFes Spasss el
are i
SPECIES SUITABILITY
HigherBisk [ 1 | | [[] LowerRisk

The saminant ires species are
nesar e southem exiem of e

= of are ada ]
e ot T

The daminant ree !pﬂ! can
tolerale warmes, drier, of more
ariabie condilions and are
generally found fariher south

GENERAL TREE HEALTH
HigherRisk [ ] || [] LowerRisk
Tress have poar growdh form Many res

i e ﬂmmged
In:d :;a :‘!uanl imb:n.

INSECTS AND DISEASES
HigherRisk [ ] | | [] LowerRisk
The forest is currently affecied

by insecls or deseases. There
afe looming Meals such 85
ety autbreaks

¥ are present,
wilhoud & single species bein
m-erlyndmnmt N

There are no custent of looming

Forest insect or disease issues

and there is 3 diversity of nor
ot specs

The Forest Resilience Scorecard:
An entry point for landowners

e your woods more likely to atiract
er quickly from disturbance.

HigherRisk [ ] | | [[] LowerRisk
The Tarest contains irees that The lorest includes rees
are primariy 8 single age of size, of different sizes as well as
ereaing & simple canopy, mallipe vertiesl layers
(eweratary, understary, ete )
STANDING DEAD TREES
HigherRisk [ ] [ | [ LowerRisk

Mo of e barge standing
dlead Irees are presert.

Thers ane noticeable numbers
af standing dead rees (several
per acre) and some are lange.

DOWN DEAD WOOD

Higher Risk [ ] O vLowermisk

Wioody materal, es
fange pieces, are fane of ahsent.

There are noficeabie amounts
of dead wood. especially large
peces, an the fomest foar

HigherRisk [ ] [ | [ LowerRisk
Trees are too crowted and competing Trees have Bdequite grosing
for growing space. or (less comman) space thal leads o fiem having
Wegs ane nadequalaly stocied snd lasge, healthy crowns.
. spaced.

eration

K 0 s to the young trees that will grow into

Future forest, and these small trees are crucially important
because they will influence how th o . 3
The species and health of these trees matter, and it is important
to protect them from challenges like deer browse and
competition from less desirable or interforing species.

HigherRisk [| [ | [ LowerRisk
Tree seed| and saplngs ae Tree seedlings or saplngs are
ahsent in & undsrslory or are presan in lhn:nnglm%s;lm
dominated by undsairahle spacies. speries mix is desrable for
aefieving management gosis
SPECIES SUITABILITY
Higher Risk [ ] | [0 Lowermisk
Regenestion includes species Regeneralion ncudes fes
Ihat are near the southern exent that can bolerate warmes, dr

of iheir species range or s e variable condibone, and they
adapted io cold condilions. are genesally prasent farher south.

HigherRisk [ ] [ | [ LowerRisk

Plants such a8 buckiharn, mstifiors
rose, autemn ofve. beech, fems,

Irterfading plants are abaent on
the property or are deliberately
oonfined io smal areas.

DEER BROWSE

O l

The ccmence of medesale 1o Deer beowse does nol pose
sEvers deer browse may crasis 8 substantal challenge in
substaniisl chabenges for fres e regeneration tal neads
repeneration and resuiment 19 be sddressed

Lower Risk

Site Level Risks

Every location will be affected by climate change in unigue

windthrow. Consider the unigue ways that a site may be
affected to dovelop actions tallored to thut place

MOISTURE STRESS OR DROUGHT
HigherRisk [ ] || [
The lorest is susceptble io
drcught because Fe rees are
net lolerant or because the soils
are sandy of drought-prone.
EXTREME RAINFALL
HigherRisk [ ] [ | [ LowerRisk
Foresl is in an area hal would Extreme rainfall would not
bes hesily affected by extreme cause at this location

rainfall, such a8 a Roodpiain o
sieep. highly-erodile slope.

OTHER EXTREME WEATHER
Highermisk [] || [J
Pans of e forest may be susceplible

o extreme weather events, such as
& ridgetop Bhad has a highes risk of

Lower Risk

Mossiure siress or droughi
weald et eguse preblems

Lower Risk

This loeation is not a1 an
elevaled risk af damage from
exireme weather events.

SHORTER AND MILDER WINTERS
HigherRisk [ ] | | [ LowerRisk

Warmes winled conidilians could ‘Warmer winker condiliens may
negalhely afect the forest or creals b heneficial 1o foresls of may
o fores! mmu_:emsuu Ir\ele:neappmmlus faf foreat
Airrier harvest. For example, more Iranagement of imber harest.
varisble lnﬂpaﬂ.mulﬂ reducs
wincsows for fore=t harvesting dusing
Ihe winter seasan
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Forest Structure

When it comes to fo
better. Forest structure includes having a dive
i and species, varying the number of trees pe , and
ring the presence of dead wood -both standing and down.
‘onditions make

wildlife and recover quickly from disturbance.

STRUCTURAL DIVERSITY

Higher Risk [ | [l LowerRisk

The forest contains trees that The forest includes trees
are primarily a single age or size, of different sizes as well as
creating a simple canopy. multiple vertical layers
{overstory, understory, tc. ).

STANDING DEAD TREES

Higher Risk | | [ ] Lower Risk

Mo or few large standing There are noticeable numbers
dead trees are present. of standing dead trees (several
per acre) and some are large.

DOWN DEAD WOOD

Higher Risk [ | [] Lower Risk
Woody material, especially There are noticeable amounts

large pieces, are rare or absent. of dead wood, especially large
pieces, on the forest floor.

TREE CROWNS AND SPACING

Higher Risk || [l Lower Risk

Trees are too crowded and competing Trees have adequate growing
for growing space, or {less common) space that leads to them having
trees are inadequately stocked and large, healthy crowns.
oo widely spaced.




Forest Structure - Strategies

CONCERNS

Structural Diversity

The forest contains trees that are primarily
asingle age or size, creating a simple canopy.

STRATEGIES

Use forest management to emulate aspects of
natural disturbance to support the establishment
of different age classes. Stands containing trees
of different ages and sizes may be more resilient
than even-aged stands.

Standing Dead Trees

No or few standing dead trees are present.

Leave or create standing dead trees during forest
management activities where they do not create
ahazard.

Leave standing dead trees during salvage
operations where they do not ereate a hazard.

Allow some trees to grow to larger sizes so that
they can provide value to wildlife and serve as
future dead wood.

Down Dead Wood

Woody material, especially large pieces, are rare
or absent.

Leave large pieces of woody material on the
ground after disturbances and forest management
activities.

Tree Crowns & Spacing

Trees are inadequately stocked and too widely
spaced, or trees are too crowded and competing
for growing space.

Thin stands by identifying crop trees, creating
room to grow for desirable species of good form.
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Where can you download the score card?

https://www.forestadaptation.org/NY-checklist

o “Whttps:/ /www.forestadaptation.org/NY-checklisy

: Apps CCE 0 Boston.com Imparted From Firef EAE [ Pinlt =r" a [9 Digital dash button [ lain n HomeO [3 36 Notifications li Home0 li Kristina

Climate Change Response Framework

Keep Forests Healthy: A Tool to Assess
Forest Resilience, Health, and Productivity

This document was developed by Cornell Cooperative Extension, the Northemn Institute of
Applied Climate Science, and The Nature Conservancy Central and Western New York Chapter
to enable land owners assess how their forest may be affected by changing climate conditions.
This evaluation can help you identify potential risks and highlight management options that may

identifies 16 characteristics that may increase or decrease the risk of harm to a forestin a
changing climate, which can then be discussed with a professional to plan forest management
activities.

increase the ability of a forest to cope with the pressure of changing conditions. The assessment L ’

o

Cther bockmarks
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Monitoring Long-term Trends

e Seedling survival;
seedling height growth
e Forest condition
e Tree growth

e Structure
e Natural regen

e Cost/time/ROI
e (Carbon projections




Thank you!
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