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 Fully staffed and funded

o Program Manager (Regina Smith)
o Research Coordinator (Eric McPherson)
o Admin (Leslee Canty-Noyes)

 Largest and most diverse research portfolio
since 2008

o 25 active projects from SBW L2 to NAIP to wood
turtles

o Good engagement of early-career faculty

» Revised Program Prospectus with top R&D
priorities being:
o Silviculture & Productivity
o Remote Sensing
o Forest Health
o Wildlife Habitat
o Carbon

https://umaine.edul/cfru/



Cooperative Forestry Research Unit

This map should be used as a landscape-scale reference only; any operational planning

Ma rCh 3, 20 2 5 should be based on internal inventory data. Refer to https://

www.sprucebudwormmaine.org/map/ for an interactive version of this map.

Larvae Overwintering Per Branch for 2025 Feeding

All areas with interpolated overwintering population levels above 3.5 L2 larvae/branch
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00.1-35 are displayed where they intersect remotely sensed spruce/fir content over 20%,
' ) matching the New Brunswick EIS threshold for species composition.
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Large increase in spruce-budworm populations in northern Maine with active spraying



Lo
*

EXPERIMENT

A NoPCT
® PCT

SITE

AS :
DR :
GR :
HR :
KI :
LM :
LT
PA :
PE :
RC :
RR :
SA:
5Cs
SR :

Alder Stream
Dow Road
Golden Road
Harlow Road
Katahdin Ironwork:
Lake Macwahoc
Lazy Tom

PEF 29a

PEF 23a

Ronco Cove
Rump Road

St. Aurelie
Schoolbus Road
Sarah's Road

WB : Weeks Brook

'Cooperative Forestry Research Unit

Treatments  Description Actual removal (% of total
BA):
Mean + SD (range)

(A) NoPCT

LOW.33 Low thinning with 33 % RD 208 +£12.8(2.5; 35.2)
reduction

LOW.50 Low thinning with 50 % RD 40.5 + 8.3 (30.0; 50.3)
reduction

CRN.33 Crown thinning with 33 % RD 41.8B £ 8.7 (28.0; 52.3)
reduction

CRN.50 Crown thinning with 50 % RD 55.4 £ 5.5 (49.5; 63.3)
reduction

DOM. 33 Dominant thinning with 33 % RD 45,7 + 8.1 (37.1; 56.2)
reduction

DOM.50 Dominant thinning with 50 % RD 59.3 + 5.1 (51.8; 67.0)
reduction

Control Unthinned 0.0 +£ 0.0 (0.0; 0.0)

(B) PCT

0YR.33 RD reduced by 33 % in 2001-2002 34,0 £ 8.2 (15.4; 43.6)

OYR.50 RD reduced by 50 % in 2001-2002 47.5 + 3.2 (40.5; 51.3)

5YR.33 RD reduced by 33 % in 2006-2007 38.4 = 4.1 (32.8; 45.4)

5YR.50 RD reduced by 50 % in 2006-2007 51.9 4+ 5.2 (45.4; 60.0)

10YR.33 RD reduced by 33 % in 2011-2012 35.3 + 2.8 (30.2; 38.0)

10YR.50 RD reduced by 50 % in 2011-2012 49.8 + 2.4 (46.2; 53.0)

Control Unthinned 0.0 + 0.0 (0.0; 0.0)

Commercial Thinning Research Network (CTRN) has 20+ years of remeasurements in a replicated

spruce-fir commercial thinning experiment with and without PCT
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Forest Ecology and Management 427 (2018) 3
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journal homepage: www .elsevier.com/locate/foreco

A) Relative age at thinning B) Relative age at thinning

1.00 -
Tree-level growth and survival following commercial thinning of four major )

softwood species in North America e

Arun K. Bose™“", Aaron Weiskittel”, Christian Kuehne", Robert G. Wagner“, Eric Turnblom*,
Harold E. Burkhart"

“ School of Forest Resources, University of Maine, 5755 Nutting Hall, Orono, ME 04469-5755, United States

" Department of Forestry & Natural Resources, Purdue University, West Lafayette, IN 47907-2061, United States

“ School of Environmental and Forest Sciences, University of Washington, Box 352100, Seattle, WA 98195-2100, United States
“ Department of Forest Resources and Environmental Conservation, Virginia Tech, Blacksburg, VA 24061, United States

“ WSL Swiss Federal Institute for Forest, Snow and Landscape Research, Zurcherstrasse 111, CH-8903 Birmensdorf, Switzerland
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ARTICLE INFO ABSTRACT ey Lob|o||y pine
Keywords Thinning is commonly applied to increase the tree growth in forest stands by improving the availability of water, E &
Individual-tree growth light, and nutrients. However, thinning also can increase soil evaporation and intensify wind penetration into Red spruce

Tree mortality residual stands, potentially inere

ing moisture stress and wind damage. To strengthen our understanding of
Softwood species

- : tree-level responses to thinning, we used long-term measurements from three controlled, replicated thinning -02 -
Shade tolerance : : .
i «.:, ‘“R] experiments for four commercially important softwood species in North America, including the shade-intolerant

1 1 1 1 1 1
e et mobileg loblolly pine (Pinus taeda L.), hade-tol Douglas-fir (Ps mengiesii Mirbel), and shade- 0.3 0.6 09 42 1.5 0.50 0.75 1.00 1.25 1.50

Pacific Northwest US tolerant red spruce (Picea rubens Sarg.) and balsam fir (Abies balsamea L.). The objectives of this study were to
Southeast US assess the long-term (13-24 years) pattern of individual-tree growth and survival after a variety of commercial 2 :
Chlnin e, Our reuls showed taton verng re volume growth was 31% highe n tinned stands Age to reach the maximum PAI Age to reach the maximum PAI
relative to unthinned stands irrespective of species and tree size. However, the rate of growth decreased over
time following thinning for loblolly pine and Douglas-fir, while a curvilinear relationship was observed for red
spruce and balsam fir. Tree size was important only for loblolly pine where growth increased linearly with the . . . .
szeof rsidal tees. Treesuriva was als higher nthinned stnds than unthined stands acros al speies C) Basal area at thinning D) Basal area at thinning
the long-term, but a significant initial decrease in survival was found in balsam fir and red spruce immediately
after thinning due primarily to windthrow and breakage. Stand relative age and total basal area at time of
thinning were negatively related with growth for all tree species, which may indicate that the trees examined in 0.20 - 1.00 -
this study had reached their maximum growth potential or had a period of suppression prior to thinning. The .
relatively minor influence (i.c., 5% of total R?) of thinning intensity on growth may suggest that the timing of
thinning (i.e., age of trees when thinned) and stand characteristics (species, tree age, and stand basal area) were
more important in promoting individual-tree growth, However, a heavier intensity of thinning increased survival
of loblolly pine and Douglas-fir trees, Overall, our results indicated that thinning can increase tree growth and
survival across species of varying shade tolerance. To ensure the maximum benefits of thinning, the timing and
intensity of the treatment needs to be adjusted for species characteristics, stand structure, and tree age.

0.99 -

0.98 -

Probability of survival

Relative volume growth

1. Introduction results from thinning experiments have reported a wide range of out- 0.05 -
comes, including increased mortality (e.g., Ruel et al., 2001; Ahnlund .

Commercial thinning is often applied as an effective means to ex- Ulverona et al., 2011; Kuehne et al., 2016) and growth stagnation of 097 -
tract timber in the short-term by selecting stems approaching imminent residual trees after thinning (Lagergren et al., 2008). However, the
natural mortality. The long-term goal is generally to increase the ultimate response to thinning is usually difficult to generalize because 000 -
growth of residual trees following thinning by decreasing the compe- the growth and mortality of individual trees can vary substantially
tition for available environmental resources (primarily light, nutrients, ding on the pre- and postthi characteristics of the stand (i.e., 0.96 -
and water) (Kostler, 1956; Zeide, 2001). Despite its widespread use, stand age, density, and size distributions), site characteristics (i.e.,

-0.05
S— 1 1 1
Corresponding author at: WSL Swiss Federal Institute for Forest, Snow and Landscape Research, Z 111, CH-8903 , S
#mal addreses: o, ch (AK, Bose), aror maine.cdu (. WEKIteD, christan kuehnegimaine.edu (C. Kuchne, ewagner@purdie.cdu (LG, Wagner) 10 20 30 10 20 30 40

ect@u.washington.edu (E, Turnblom), burkhart@vt.edu (H.E. Burkhart),

v Basal area (m2/ha) Basal area (m2/ha)

Received 15 November 2017; Received in revised form 16 May 2018; Accepted 15 June
Available online 20 June 2018
0378-1127/ © 2018 Elsevier B.V. All rights reserved,

Commercial Thinning Research Network (CTRN) used to compared thinning response of spruce-fir to
Douglas-fir and loblolly pine
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Maine Adaptive Silviculture Network (MASN)

« Large replicated blocks of midrotation treatments (25-50 acres) with multiple installations
throughout the state
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CFRU research costs (actual) by year and category e SRt
B admin wildlife m G&Y modeling M silvi & productivity

$599,681
| s600,000 $580,328

$516,107
$497,439 $503,579 $496,118

§482,347 $478,983 $480,901

$189,069 $453,200

$441,600

$263,710

4
173,384 $189,450 $204,291

$191,316 $274,156

$240,997

$156,630 $224,016

$193,259

$22,813

$247,114
$236,727

$117.451

$181,708

§108,907

§93,936 $70,869 $153,281
§107,981 $95,307

5112750

$274,935

§56,674 $105,289

$66,521

$76,140

§74,203 $191,914

$137,568

§128,469 $107,894 $115,837
e $94,752 $100,397

» §75,366

§53,167

2021

2014 20113 2014 2015) 2016) 2017} 20118




Coalition of Northern Forest Innovation & Research (CONFIR)
NORTHERN NEW ENGLAND NET DOMESTIC FOREST PRODUCTS EXPORTS ($M) TRENDS

CONFI R Land Cover ““1 4{%&1
/0,,0 g‘g‘,@ Non-forest [JJJ] Forest ﬁ gﬁ‘% . &
\¥%ion & ResS Net Domestic Exports Received ($M) s 3

*250 @500 @750

66%

CURRENT & FUTURE EXPORTS PRODUCTS ($B)

(2025) Eéc;chemicalsnr Biogéels (2055) 5%  All other forest products
g Net / $0.068
Paper Ehace Hiiha
sg 538 S%I:F Coated & treated paper
$0.068
100.0%
Lumber Mass timber Lumber Flaperboard
$0.16B $0.668 " so068
o L o 80.0%
Sanitary paper N / ‘ e
ro uc¥5 y ‘ . Biofuels Printed materials IT]
Pso Toh ; e T /. Textiles from dxsssgalved pulp $0.668 — T & 60.0%
PN o
All othe 7/ \c ted & Y
forest products / : treate[::la . Paper “~_Recon. materials ®
N L paper E ~_hecon. materials
02 7 $0.02B $0.068 S 40.0%
‘6
) ’ Sanita ®
Printed materials \_Engineered wood Biochemicals ._paper products 20.0%
T s0.068 $0.028 $0.558 $0.068
Recon. matenals \ Misc. wood products Textiles from dissolved pulp / Engineered wood 0.0%
: = : ST PN T TN P R S - P JPX s S o) TN
0.058 0.058 $0.338 S’ & NN N NN NN V
¢ Paperboard : Misc. wood products **™ ST EFF L PSP
$0.058 -
Net Exports _($B_) $0.18 Year
0. 025 0s 075 1. 125

National Science Foundation Regional Innovation Engine Type-1 $1M award and $160M
proposal submitted April 15



Coalition of Northern Forest Innovation & Research
(CONFIR)

PRECISION FOREST MANAGEMENT & DIGITAL FORESTRY TECHNOLOGY EMERGING FOREST BIOPRODUCTS
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Round
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Timber

o
u>.| UD-BASED h
- Enhanced DECISION -
n Forest SUPPORT =4 CNF Drop-In CELLULOSE
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i f
2 & Disturpance R&D g
<Q( Mapping Spatially- 'NV.ESTMENT '-é-' - Species
w Enriched <$25M
= oatl;bases o Suppressant Large-Scale
o @ s25-50m b to Biogel Additive SR
2 imizati = Manufacturing 'r tl:zel
= Fine Enhanced . >$50M : y et Fuel Wallboard
o 2 Ma G}
P 7
E ° Sfa:?:::s e neman® ~ e 9 ” Sustainable
o INNOVATION g Biochar Food
= Small Area = Low-Grade Packaging
Estimation TRANSLATION 5 Wood
L Valorization
DGR -
~ Al-Informed ~
Spatially-
Enriched Ligin
Databases Biopolymers Biomedical
w1 -
: 2 3 4 5 6 1 3 4 5 6
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Accelerate the development and commercialization of technologies related to
precision forestry and wood-based bioproducts
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“. Maine-FOREST $12M NSF Award

Maine as an Integrated Forest-Based Bioeconomy
Driven by Science & Technology

Q2.
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DATA
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& SYNTHESIS

Wildlife
- Habititat
]
a . Rural Wireless
DATA Livelihood Communications
ACQUISITION . & Sensors
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Outdoor Carbon Storage
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I =_/I'I F;eshwayer pERE(L)gm;\NCE
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= Climate- Green Advanced
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SUPPORT

Manufacturing

Renewable
Bioproducts

o

e =
M AI-DRIVEN ENRICHED
MAPPING PREDICTIONS

BIG DATA




~ PRo
] M°r,~
()
&
o

| PERSEUS

v,
%

>
9
%

uUS FORE
A Srs
% WO
N311153u 01WO

A

&

9 s®®
© Armayni®

MAINE

sgs
27
LC

PERSEUS $10M USDA Award

—

Automated,
Al-assisted

Measurements

e

P R Modeling

derall

Integrated,
< Multi-objective

Y

5

" Advanced Workforce Development

-Increased diversity in forestry
workforce (S/M/L)

-Interdisciplinary pathways (S/M)

-Informed practitioners (S/M)

- Digitally-competent students (L)

Resilient Eastern Forests

- Educated stakeholders (S/M)

- Climate-smart management (S/M)
-Increased carbon sequestration (S/M/L)
-Increased timber and fiber production (M/L)
-Reduced environmental footprint (L)

fP—J’
a%}% - Sustainable ecosystem services (L)
- Enhanced Economic Resilience
Digitally- Informed -Narrowed digital divide (S/M)
competent and Engaged » - Informed policymaking (S/M)
-Enhanced carbon market viability (M/L)
Management -Reduced volatility (M/L)
-Improved rural development (L)
il Major Forest Ecoregions Northern Transition Central Hardwoods Southern Pine/Mixed Goals: 51:_: fﬁ';%?ﬁg,m
>3 inEastern US: (40.5M ha) (54.7M ha) Hardwoods (52.8M ha) i Long-term
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PERSEUS $10M USDA Award

Mean (SD)*

Support Tool Category and Definitions Round 2 Round 3

Imagery This tool would feature low-cost, freely accessible 2D/3D imagery, including 3DNAIP, GEDI, and LiDAR. These data would allow new 16.4 17.2
opportunities to extract important information for management, including forest canopy height and biomass estimates. (10.1) | (11.4)
Forest Structure & Species Composition Maps This tool would allow use of remote sensing-derived forest structure and species composition 15.7 17.0
information for objectively identifying and classitying specific forest structural information, such as density and basal area by species within a given area. (9.4) (9.0)
Inventory & Decision-Support Software Systems This tool would provide up-to date, precise forest inventory assessment software to aid in forest 138 13.0
management. This would involve stand optimization and planning applications that can inform stand-level decision-making, like assigning relevant (9 ;1] 9 '3)
metrics (e.g., habitat, site quality, volume, etc.). ' '
Forecasting Climate Change Impacts This tool would allow users to explore models that help explain predicted ran%es of future climate change 101 102
impacts on forest ecosystems (e.g., tree species distributions, growth and productivity, etc.). This includes tools that help forecast potential climatic (7 ;1) (6 '9)
changes to aid in forest management (e.g., culvert planning, disturbances, extreme weather events, etc.). ‘ '
Digital Soil Maps This tool would describe soil types within a designated area and provide applicable management options, as well as include metrics 9.7 10.2
for site productivity. (7.9) (7.9)
Improved Forest Volume, Biomass, & Carbon Models This tool would allow users to explore forest volume, biomass, and carbon models, and use 10.1 9.7
improved estimation methods for evaluating these tree- and stand-level attributes. (6.5) (7.5)
Mapping/Classifying Land Use & Cover This tool would provide land coverage and land use delineations that can distinguish plantations, areas of 8.9 8.8
operability, and forest type (e.g., dominant size class, hardwood vs softwood). (7.2) (6.8)
Harvest Mapping This tool would collect and maintain data surrounding harvests that could support decision-making in real-time. This would include 9.1 7.8
the ability to efficiently record and update stands post-harvest, as well as select future areas for timber extraction. (6.5) (5.8)
Market Availability & Accessibility This tool would show all available markets and distance to mills. This would give managers more confidence to 6.1 6.0
make decisions when planning tree planting or providing harvest recommendations. (6.8) (7.1)

*Participants distributed a total of 100 points across all nine toals. More points assigned to a tool signifies that forestry professionals consider that tool a higher priority for development.
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PERSEUS Multi-Model Comparison

Statewide comparisons of project
carbon stocks and annual
sequestration rates conducted in
Maine using available FIA data
o 4 models: FVS, LANDIS-II,
Yield Curve, & Woodstock

2x difference in project total
carbon after 100 years

FVS-NE provided highest
projected rates of carbon
sequestration, while LANDIS-II
and Yield Curves were most
conservative

Projections assumed no
management and current efforts
underway to assess management
influences

Total Aboveground C in Trees (MMT)

Total Aboveground C Sequestration in Trees (MMT yr“)

(A) Total Aboveground C Stocks

1200

800

400

2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120
Year

(B) Total Aboveground C Sequestration

2020-30 2030-40 2040-50 2050-60 2060-70 2070-80 2080-90 2090-2110 2110-20 2110-20

Year

—o— FVS ACD CRM - FVS_NE_NSVB LANDIS-II Yield_Curve
Model
FVS_NE_CRM -e— FVS-ACD_NSVB Woodstock
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Height metrics
computed over
10-meter grid:

Biomass from ML
models trained
at FIA plots:

Statewide biomass mapping from 2021 NAIP
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Tang et al., 2015

Ayrey et al., 2015

Legaard et al., 2021



Maine Forest Management Lab
(Mike Premer)

Red spruce occurrence
Water Stress Index

Habitat Probability
Hl 25

45

65

80

B 100

Mean_WSI

B 200
500
800
1150

B 1450

Development of high-resolution digital soil and species habitat maps
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