
Annua l Co nfe re nce
Fo re st  d ynam ics and  
ste w ard sh ip  a t  a  
cro ssro ad s

No ve m b e r 2 0 ,
2 0 2 5



Hig hlig hts fro m  
FEMC’s w o rk in  2 0 2 5



Map p ing  fo re st  cle a ring  o ve r 1 0  ye a rs
• De te cting  p e rmane nt 

transitions from fore st → 
non-fore st

• 10m classification across 
Ne w Eng land  + NY

• Multi-year comp osite s + 
cloud -masking  & seasonal 
filte ring  comp le te

• State -le ve l mod e ling  
comp le te , with re g ional 
scaling  und e rway

• Prod ucts exp e cte d  early 
2026



Cre a ting  an  e DNA m e tab a rco d ing  d a tab ase
• UXUI firm hire d ; d e sig ns 

nearly comp le te

• Initial e nd  use r inte rvie ws 
comp le te d ; use r te sting  
sche d ule

• Be ta ve rsion of p latfo rm 
to  b e  b uilt in 2026



• Streamline d  the  p roce ss for ad d ing  
d ata from ne w p rog rams with ne w 
te mp late s and  use r d ocume ntation

• Ad d e d  d ata from 3 ne w p rog rams:
• FEMC Fore st Health Monitoring  

(FHM) d ata – p re viously includ e d  
only VT d ata

• Northeast Te mp e rate  Inve ntory & 
Monitoring  Ne twork d ata 

• Conne cticut Blue  Rib b on 
d ata (awaiting  ap p roval)

     

No rthe ast  Fo re st  Inve nto ry Ne tw o rk 
(NEFIN) Up d ate s



2 0 2 5  Re g io na l fo re st  
he a lth  m o nito ring

1 7 1 / 1 9 4  p lo ts in  Ne w  Eng land  and  Ne w  Yo rk

• Cre w lead s
• Training  and  calib ration of fore st health me trics with staff and  state  

ag e ncy p e rsonne l
• NY cre w manag e d  b y NY DEC

Cre w s o f 1 2  te chnicians in  NH, MA, CT, RI, VT, and  ME

• Ove rstory analysis
• DBH measure me nts, d ie b ack, transp are ncy, vig or, d e foliation, 

d iscoloration, tre e  he ig hts, sp e cial d amag e s, and  p rism
• Se e d ling  re g e ne ration
• Sap ling  survivorship
• Browse  and  invasive s

Lo ng -te rm  m o nito ring



Ne w  in  2 0 2 5 : J um p ing  Wo rm s Mo nito ring

• Worke d  with UVM Profe ssor Jose f Gorre s 
to  d e ve lop  p ro tocol

• Minimal time  ad d e d  to  monitoring

• Ab ility to  ad d  simp le  ad d itional 
monitoring  tasks like  this one  to  structure d  
FEMC p lo ts

• If you want to  se e  re sults, g o  to  Be n 
Porte r’s talk this afte rnoon!



• Tre e  Sp e cie s in Pe ril p ro je ct (The  Nature  
Conse rvancy)

• Monitoring  for ling e ring  ash and  contrib uting  
to  b lack ash cultural ke ystone  p ro te ction – 
d e ve lop ing  p artne rship s with NE Ind ig e nous 
communitie s

• Be g an monitoring  for ling e ring  ash and  
e stab lishing  ne w p lo ts in 2025 season

• Proje ct will continue  for at least two years

Ne w  in  2 0 2 5 : Ash  m o nito ring



•Worked  with VT Fore sts, 
Parks, & Recreation and  
VT Fish & Wild life  to  
d eve lop  a b rie f p ilo t 
survey on Ve rmont fore st 
value s

•Results can g uid e  
communication, d eep en 
und e rstand ing  of p ub lic 
re sp onse  to  p rop osed  
manag ement actions

•Hop e  to  rep eat eve ry 3-5 
years, may exp and  
reg ionally (with sup p ort)

Ne w  in  2 0 2 5 : Fo re st  va lue s m o nito ring
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und e rstand ing  of p ub lic 
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Ne w  in  2 0 2 5 : Fo re st  va lue s m o nito ring



Many thanks to…



Princip al 
Inve stig ator (PI):  

Je n Pontius

We b  and  Datab ase  
De ve lop e r: 

Nancy Voorhis

Assistant 
Dire ctor:

Elissa Schue tt

Monitoring    
Coord inator: 

Be n Porte r

Front-e nd  We b  
De ve lop e r: 
Xana Wolf

Data Syste ms 
Eng ine e r:

Danie l Sche ue rmann

Data Eng ine e r:
Sore n Donisvitch

Stud e nt Em p lo ye e s:

De vyn Je nning s, 
Communications 

Assistant

Dire ctor:  
Alison Ad ams

Co-PI:  
Nick Aflitto

Monitoring  
Assistant: 

Matthe w Rios

FEMC Sta ff



FEMC Sta te  Co o rd ina to rs

VT – Savannah 
Fe rre ira

NH – Larissa 
Rob inov

ME – Aaron 
Be rg d ahl & 
Je ff Harriman

RI – 
Alana Russe ll

NY – Amand a 
Dillon

MA – Eric Pe te rson

CT – Eli Ward



FEMC Ste e ring  Co m m itte e

Kyle  Lomb ard  (NH; Chair), Will Hochholze r (CT; Vice  Chair), 
Josh Halman (VT), Kathy De cke r (VT), Patty Cormie r (ME), Je ss 
Cance llie re  (NY), Pe te  Church (MA), Chris Martin (CT), Nancy 
Stairs (RI), Pe te r Ne wman (UVM)

USFS non-voting  me mb e rs: Rick Cookse y, Eric Sp rag ue , Liz 
Matthe ws, Mike  Bohne , John Sinclair, Susan Ellsworth



O ur m any fund e rs!

Co nfe re nce  p lann ing , 
sup p o rt , 
& sp o nso rs

Elissa Schue tt & De vyn Je nning s, 
Volunte e rs, Unive rsity Eve nt 
Se rvice s, and  the  Davis Ce nte r te am

Ho p e fu l 
Ho llo w  
Fo und atio n



In tro d ucing  
FEMC’s ne w  
Co -Princip a l 
Inve stig ato r

Dr. Nicho la s Aflitto
Assistant Profe ssor, UVM RSENR

Fore st Ecosyste m Health



Le t ’s he a r fro m  FEMC’s 
sta te  co o rd ina to rs!



Changes in Connecticut’s forest composition 
following Emerald ash borer invasion

Overstory ash mortality 

Non-native plant cover Native tree regeneration 

Rutledge & Clark 2023 
Frontiers in Insect Science

EAB detection year

Hatajik, JE,  Duguid, MC, Bradford, MA, Kuebbing, SE, Rutledge, 
CE, Ward, EB. In prep. Tree mortality caused by an invasive insect is 
strongly associated with forest plant invasions.



Maine: Spruce Budworm

• Spruce Budworm is a native defoliator with periodic outbreaks every 30-60 years (~40)
• 1970s Outbreak: Mortality rates for red spruce reached 30-66%; balsam fir reached 84-97%

• Estimated 20-25 million cords of spruce-fir mortality
• 2024: Models built using larval population data indicated SBW populations in northern Maine 

meet the threshold for treatment according to the principle of Early Intervention Strategy (EIS)
• 2025: Roughly 240K acres received aerial treatment (bt or synthetic molting hormone)

• Federal and State funding with landowner through a cost share program

T18 R13 
WELS





September 2023 September 2024

Healthy Improving Declining Dead

Individual Trees 49.8% 15.2% 28.6% 6.4%

PRELIMINARY RESULTS: Individual tree health change based on 2023 and 2024 UAV imagery:

NEW HAMPSHIRE: As s es s ing Oak Recovery from Spongy Moth us ing Drone  Imagery & Analys is
Overview: 
1) ~35,000 acres  defoliated by spongy moth 2021 & 2022
2) Drought conditions 2021 & 2022
3) May 17-18th 2023  we got 20 F temps
4) Conway hotspot:

C

D



New York: Hemlock Silviculture
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Rhode Island forest health priority: 
revamping winter moth biocontrol

Biocontrol with 
Cyzenis  albicans 

credited to previous 
WM decline

WM-  invasive 
defoliator of maples  
and oaks in coastal 

New England/NY

A WM resurgence 
has been building 
s ince 2022 in RI

2024: % parasitism 
by C. albicans 

s ignificantly lower 
in RI vs. ME

Parasitism studies  
were conducted in 

2024

2025: NFFPC 
mobilization hosted 

by ME Forest 
Service

Thank you, Maine 
and NFFPC!

Need: boost 
biocontrol impacts  

with new 
inoculations of C. 

albicans

RIDEM



• Collaboration 
• Indigenous partners, Northwoods Stewardship 

Center, Intervale Center, Fish and Wildlife 
• Workshops and public outreach

• Black ash ID, Ecology, EAB 
• Basket maker led education 

• Cultural s ignificance
• 2025: 2 workshops on black ash log pounding 

and splint making
• Preservation patches

• 12-20 mature, high vigor ash
• 6 locations in 2025: Caledonia, Franklin, 

Lamoille, and Rutland counties
• Seed saving initiative

• Collecting, Saving and Storage   
• 2025 was not a highly productive year 

Black Ash Project (VT)



Dr. Anne  J e ffe rso n
RSENR Pro fe sso r, Lake  Cham p la in  Se a  Grant , 
NSRC Exe cutive  Co m m itte e



Northeastern States Research Cooperative: 
Science Supporting the Northern Forest and 

Indigenous Knowledge
Anne Jefferson1, Anthea Lavallee2, Mark Ducey3, 

René Germain4, Aaron Weiskittel5, and Deahn DonnerWright6

1 Rubenstein School of Environment and Natural Resources, University of Vermont, Burlington, VT
2 Hubbard Brook Research Foundation, Woodstock, VT
3 Department of Natural Resources and the Environment, University of New Hampshire, Durham, NH
4 Forest and Natural Resources Management, SUNY-ESF, Syracuse, NY
5 Center for Research on Sustainable Forests, University of Maine, Orono, ME
6 Northern Research Station, USDA Forest Service, Rhinelander, WI

FEMC Annual Meeting
20 November 2025



A Partnership for the Northern Forest

We support cross-disciplinary, collaborative research in the Northern 
Forest within ME, NH, VT, and northern NY. Research activities are 
relevant and beneficial to people who live within its boundaries, 

work with its resources, use its products, visit it, and care about it.

https://nsrcforest.org/



NSRC & the U.S. Forest Service

• The U.S. Forest Service values its 
partnership with the NSRC 

• We have mutual interests in providing 
the science to support management of 
the diversity of forest ecosystems and 
landscapes in the Northeast and 
throughout the Eastern Region

• Our partnership is guided by the 
Northern Research Station strategic 
framework



NSRC Cross-Regional Partnerships

Long history of extensive private-public-academic partnerships across the region



In 2024, NSRC-
funded research 
produced:
• 24 articles
• 44 presentations
• 22 other

products



Funding and Projects  Awarded



NSRC & FEMC Partnership

A formal partnership between the organizations has been 
established and will grow in the future



Summary

• NSRC is a vital regional program that produces answers to 
management-relevant problems

• Given pressures on the region, the need for NSRC has not 
been higher

• We are optimistic that NSRC’s future remains strong, and 
we invite your engagement and support

• Partnership with FEMC leverages strengths of both 
organizations

https://nsrcforest.org/



Dr. Be ve rle y We m p le
UVM Ge o g rap hy Pro fe sso r, WRI Facu lty Dire cto r



Highlights from long-term research and 
monitoring on watersheds of Mt. Mansfield

2025 FEMC Annual Meeting
November 20, 2025 

Jamie Shanley
U.S. Geological Survey

Beverley Wemple
University of Vermont



Mountain development pressures

Photo credits  : Burlington Free Press, Vermont Digger, Evan Schiller



In New England….

One-third of the land area is over 
1000’, but only 4% of the USGS stream 
gages.

Scientific need
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Mt Mansfield paired-watershed study

USGS gage



Mt Mansfield gages fill a critical niche

0

5

10

15

20

25

30

35

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

N
um

be
r o

f w
at

er
sh

ed
s

Log (basin area), sq. mi.

0

5

10

15

20

25

30

35

40

0 500 1000 1500 2000 2500

N
um

be
r o

f w
at

er
sh

ed
s

Mean elevation, ft

0

5

10

15

20

25

30

0.0 0.2 0.4 0.6 0.8 1.0

N
um

be
r o

f w
at

er
sh

ed
s

Fractional forest area



Timeline

2000 2005 2010 2015 2020 2025

Oct 1, 2000
USGS gaging 
begins

2007
West Branch 
gage moved 
downstream of 
snowmaking 
pond

2010
Highest 
recorded peak 
discharges
WB: 8/4/2010
RB: 9/30/2010

2011
Second highest 
recorded peak 
discharges
4/27/2011

2024
Third highest 
recorded peak 
discharges
WB: 6/23/2024
RB: 7/10/2024

Sept 30, 2025
25 years  of 
continuous 
streamflow 
monitoringMarch 2001

Water quality 
sampling begins 
(cations, anions)

Summer 2003
Spruce Peak 
expansion begins

Summer 2022
Summit to Shore 
Environmental 
Observation 
Network stations 
installed



Funding support
Vermont Monitoring Cooperative (now FEMC)

Lintilhac Foundation

U.S. Geological Survey

Vermont Water Resources and Lake Studies Center

Vermont Department of Environmental Conservation

U.S. Army Corps of Engineers  Cold Regions Research and Engineering Lab (CRREL)

NOAA Cooperative Institute for Research to Operations in Hydrology (CIROH)





Publications
1. Hale, K., A. Schroth, J. Shanley, B. C. Wemple. 2025. Warmer, dynamic winters  drive declines in snowpack and coupled increases in annual and 

seasonal runoff in a headwater catchment of the Northeastern USA. Hydrological Processes, 39:e70092 https://doi.org/10.1002/hyp.70092

2. Shanley, J.B., B.C. Wemple, B. Hastings, D.W. Kincaid. 2021. Hydrology on high: Assessing the effect of ski resort expansion and changing climate at 
the Mount Mansfield paired-catchment study in Vermont, USA. Hydrological Processes, 35(10) (Special Issue: Research and Observatory 
Catchments: The Legacy and the Future). https://doi.org/10.1002/hyp.14378

3. Ross, D. S., J. B. Shanley, J. L. Campbell, G. B. Lawrence, S. W. Bailey, G. E. Likens, B. Wemple, G. Fredriksen, and A. E. Jamison, 2011. Spatial 
patterns of soil nitrification and nitrate export from forested headwaters  in the northeastern USA.  Journal of Geophysical Research, DOI: 
10.1029/2011JG001740.

4. Ross, D. S. and B. C. Wemple, 2011.  Soil nitrification in a large forested watershed, Ranch Brook (Vermont) mirrors  patterns in smaller northeastern 
USA catchments.  Forest Ecology and Management, 262: 1084-1093.

5. Shanley, J.B. and Wemple, B., 2009.  Water quantity and quality in the mountain environment. In: Milne, J.E, J. Lemense, and R.A. Virginia, eds., 
Mountain Resorts : Ecology and the Law. Chapter 4, pp. 65-98. Ashgate Publishing Co., Burlington, Vermont.

6. Ross, D. S., B. C. Wemple, A E. Jamison, G. Fredriksen, J. B. Shanley, G. B. Lawrence, S. W. Bailey, J. L. Campbell, 2009.  A Cross-Site Comparison of 
Factors  Influencing Soil Nitrification Rates  in Northeastern USA Forested Watersheds.  Ecosystems, 12(1): 158-178.

7. Wemple, B. C., J. Shanley, J. Denner, D. Ross, and K. Mills. 2007.  Hydrology and water quality in two mountain basins of the northeastern US: 
assessing baseline conditions and effects  of ski area development. Hydrological Processes, DOI: 10.1002/hyp.6700.

8. Shanley, J. B. and B. C. Wemple, 2002.  Water Quantity and Quality in the Mountain Environment in J. Milne and E. Miller (eds.) Mountain Resorts: 
Ecology and the Law special issue of the Vermont Law Review, 26(3): 717-751.

https://doi.org/10.1002/hyp.70092
https://doi.org/10.1002/hyp.14378


Educational opportunities



Highlights  from long-term research and monitoring on watersheds 
of Mt. Mansfield
Williams Room, 3:00-4:35pm

• Warmer winters  drive snowpack declines and runoff increases in a headwater region of the 
northeastern United States - Dr. Kate Hale, Dept. of Geography, University of British Columbia

• The Summit-to-Shore Snow Monitoring Network in Vermont - Dr. Arne Bomblies, Dept of Civil & 
Environmental Engineering, University of Vermont

• Determining Links Between LiDAR-Derived Canopy Metrics  and Daily Changes in Snow Depth 
around Vermont, US. – Jacob Ladue, Dept of Civil & Environmental Engineering, University of 
Vermont

• Insights  from 25 Years of Biological Monitoring in the Ranch Brook and West Branch Little River 
Watersheds: A Comparative Study of Benthic Macroinvertebrates - Meaghan Hickey, Vermont 
Department of Environmental Conservation

 POSTER: Vermont Mesonet - A Statewide, Meteorological Monitoring Network – Samantha Koehler, 
UVM Water Resources Institute



Fo re st d ynam ics and  
ste w ard sh ip  a t a  

cro ssro ad s: 
Scie nce , p a rtne rsh ip s, 

and  ad ap tive  stra te g ie s 
fo r m oving  fo rw ard

Dr. To ny D’Am ato
Dire ctor & Profe ssor, UVM Fore stry Prog ram

Dire ctor, UVM Re search Fore sts



Forest dynamics and stewardship at a 
crossroads: science, partnerships, and 
adaptive strategies for moving forward

2025 FEMC Annual Meeting
November 20

Tony D’Amato
University of Vermont





Our shifting forest baselines

Forest Dynamics

Forest Stewardship

Forest Science



Shifting baselines: forest dynamics



Shifting baselines: forest dynamics

WI 1955-1990
VT 1955-1990

Started in the Northwoods

MA 1955-1990

Ended in the Bay State

Vermont Average Temperature 1990-2024

Source: NOAA (2025)



Percent of normal precipitation (June-August)

Shifting baselines: a tale of climate extremes

Drought Deluge Deluge Drought



Shifting baselines: forest dynamics

Fei et al. (2024)

Number of non-indigenous insects and pathogens by county

New England and New York 
average 22 non-indigenous 

insects and pathogens per county 
(range: 13-42 species/county)



Pathogens and insects: outsized impact
Tree mortality from non-human causes 2018-24

Harris et al. (in review)

Tree mortality from human causes 2002-2008

“Logging is a larger cause of adult tree 
mortality in northeastern U.S. forests than all 

other causes of mortality combined.”
Canham et al. (2013)-Based on FIA data from 2002-2008

Harvesting no longer most common agent

• Now, 39% more tree biomass lost to non-human 
vs. harvesting disturbance

• Harvesting disturbance only greater in ME and VA
• Insect mortality alone outweighs harvesting in CT, 

MA, NJ, RI



Shifting baselines: forest stewardship



Shifting baselines: forest stewardship
Protect forests 

from people
Reduce people’s 

impacts on forests
Steward forests 

for people
People as part of 

forests

Forest production and 
protected areas

Forest practice acts, 
BMPs, sustained yield, 

ecosystem mgmt

Managing for 
ecosystem functions, 
services, and values

Managing for socio-
ecological resilience, 
adaptability, center IK

Photo: F. Lake

Evolution of views, motivations, and approaches to stewardship



Protect forests 
from people

Reduce people’s 
impacts on forests

Steward forests 
for people

People as part of 
forests

Shifting baselines: forest stewardship

1989 19921990

Stewardship applying understanding of structure, function, and 
dynamics of natural forests to achieve integrated environmental, 

economic, and social outcomes (“Ecological Forestry”)



Scientific Papers Published on Ecological Forestry
Web of Science Search (1990-2024)

Fringe/niche

Mainstream

November 11, 2025



Shifting baselines: forest stewardship
Adaptation has become the norm

Est. 2009



Shifting baselines: forest stewardship
Adaptation has become the norm

200+ Adaptation Demos since 2014 reflecting diversity of ownerships, objectives, & tactics

Ownerships Developing DemonstrationsAdaptation Demonstration Areas



Shifting baselines: forest stewardship
Adaptation has become the norm



Shifting baselines: forest stewardship
“Old” practices for new reasons

Mixed-species conditions to 
spread/reduce risk, favor 

diversity of functional responses

Multi-aged conditions to 
spread/reduce risk, provide 

options for recovery

Deadwood recruitment for safe 
sites, localized buffering of temp 

and precipitation extremes

Retention of resistant genotypes, 
preservation of threatened 

canopy species

Variable retention for 
microrefugia and climate 

buffering

Enhancing spatial complexity to 
provide range of microclimates 

and adaptive pathways



Shifting baselines: forest stewardship
We’re also changing what we do

Year
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Seedlings produced and 
acres planted in New England 

and NY 2017-2023
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Shifting baselines: forest science



Understanding Ecosystems and Our Impacts
• 1990-early 2000s: Significant federal investment in the infrastructure, experiments, 

people, and tools to better understand how forests work and our impacts on them



Understanding Ecosystems and Our Impacts



Science Guiding Stewardship
• 1990-early 2000s: Continued federal investment in long-term applied research 

necessary for guiding stewardship to meet evolving objectives (USDA, NSRC)
Gottesman and Keeton (2017)

Saunders et al. (2014)

AFERP Maine



Pivot Towards Actionable and Inclusive



Moving beyond Broader Impacts statements….
Pivot Towards Actionable and Inclusive

Hart et al. (2015)

Normalizing science co-production: research collaboration between practitioners, 
community members, scientists, and other partners to generate actionable science 



Moving beyond Broader Impacts statements….
Pivot Towards Actionable and Inclusive

Co-produced forest research is inherently place-based, interdisciplinary, and 
solutions focused



Moving beyond Broader Impacts statements….
Pivot Towards Actionable and Inclusive

Swanwick et al. 2025

Honoring place-based stewardship and connections of people to forests by braiding 
Western Science with Indigenous Knowledge

C. Eisenberg (2024)



Supporting Forests into the Future

We’re ecological, adaptive, collaborative, 
action-oriented, and cognizant of our place in 
the forest, but should we actively engage in 

stewardship to address changing conditions?



Supporting Species and Resilience?



Supporting Values into the Future



Proactive 
Adaptation

Natural 
Adaptation 

Natural 
Restoration

Proactive 
Restoration

Passive Active
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Engagement in         forest stewardship

High

Low

Perry et al. (2024)



Sustaining Values into the Future



Sustaining Values into the Future



Sustaining Values into the Future



Sustaining Values into the Future

Novel alternative state



Sustaining Values into the Future
Stewardship to support resilience in species, functions, 

processes, and conditions we value and rely upon

Value Benchmark 
Triggering Engagement

Desired state



Science Guiding Future Stewardship



Science Guiding Future Stewardship
Emerging digital forestry tools (UAVs, LiDAR, AI) provide powerful 
opportunities for monitoring and adapting to change
• Continuous learning and fine-tuning through rapid feedback, with opportunities for 

rapid, scalable solutions through co-production
Whip-poor-will abundance & LiDAR derived canopy height

Photo: B. Andersen

Larkin et al. (2025)



Science Guiding Future Stewardship
Data acquisition and processing to keep pace with actual changes in 
environment

• Support adaptation and test effectiveness of outcomes across multiple dimensions

Northwest Mgt, Inc.

Adaptive management for sustaining snow depth

Managing for the Cold (Pastore et al. 2025)



Science Guiding Future Stewardship

Photo: T. Everett

Digital forestry tools can enhance understanding of human relationships 
with the forest and one another, but they can’t replace them



Resilient Forest Partnerships



Resilient Forest Partnerships



Stability & Resilience through Diverse Partnerships



Stability & Resilience through Diverse Partnerships



Stability & Resilience through Diverse Partnerships



44,404 seedlings planted 
thanks to resilient, caring, 

real connections



Lean in, connect, adapt
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A fe w  re m ind e rs…

• SAF cre d its (5.5) and  ISA cre d its (5.75) are  
availab le  – se e  re g istration d e sk

• Vote  for the  b e st p oste r! Voting  is op e n until 
5p m, QR cod e s to  vote  are  p oste d  throug hout 
the  4th floor (and  in the  virtual p oste r se ssion 
d e scrip tion, for virtual atte nd e e s)

• Ke e p  an e ye  out for the  p ost-confe re nce  
surve y in your e mail tomorrow

Enjo y the  d ay!
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