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Vermont Monitoring Cooperative

Providing the information needed to understand, manage, andegtdermont’s forested ecosystems
in a changing global environment.

Established in 1990 and ratified in 1996 via a memorandum of understanding between therVéwmency of
Natural Resources, the University of Vermont, and USDA Forest Service, the Vermont Monitorargi@eop
(VMC) has been conducting and coordinating forest ecosystem monitoring effortsdotytsix years.

Originally designed to better coordinate and conduct long-term natural resourcetonimgj and research within
two intensive research sites (Mount Mansfield State Forest, the Lye Brook Wilderness Area of the Gree
Mountain National Forest), VMC efforts have since expanded to capture relevant forest ecobgstidimwork
across the state of Vermont.

Today, Vermont Monitoring Cooperative funding stems primarily from a partnership witt $i2A Forest

Service State & Private Forestry as part of the Cooperative Lands Forest Health Management. Hitogra

majority of VMC operations are handled by staff affiliated with the Rubenstein School of Environment and
Natural Resources at the University of Vermont, the Vermont Department of Forests, Parks & Recreation in the
Vermont Agency of Natural Resources, and the USDA Forest Service’s Green Mountain National Forest. While
VMC funding primarily supports ongoing research, monitoring, outreach and data management, the\bMIE
activities are accomplished by “in kind” contributions provided by the largeatzmihtive network.

The current mission of the Vermont Monitoring Cooperative is to serve as a hub of foresttecosgsearch
and monitoring efforts across the region through improved understanding of long-temas, annual
conditions and interdisciplinary relationships of the physical, chemical and biologicabnents of forested
ecosystems. These proceedings highlight some of the VMC activities aligned svittissibn and demonstrate
the potential of large collaborative networks to coordinate and disseminate the informageded to
understand, protect and manage the health of forested ecosystems within a changing global environment.
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Introduction to the Proceedings

The Vermont MonitoringCooperative’s (VMC) annual conference Wwakl on December 2, 2016 at the Davis
Center on the University of Vermont campus. This marked tHey2@r of coordinated Vermont Monitoring
Cooperative activities. The guiding theme“dfealthy Forests, Healthy Watersheteeviewed how forest
management influences watershed conditions and responds to
changes in those conditions.

VMC to become the
The morning plenary session was led by three experts who
addressed the current state of understanding about the links Forest Ecosystem
between forest management and watershed-level health. Each | Monitoring Cooperative !
speaker gave focused, 15-minute talks exploring the relationshil Recognizing the need to take a more
between watershed-level indicators of ecosystem condition and} yegionalapproach to forest ecosystem
how forest management and planning is adapted in response td monitoring, the VMC has been
changes in these indicators. Our morning speakers brought to I§ expanding its work and network to
the importance of an ecosystem approach to forest managemel other states in the northern temperate

as well as ensuring that an interdisciplinary team leads the forest region. Therefore, VMC will be
management efforts. This team should include a diverse set of | changing its name in early 2017 to the
researchers, land managers, and citizens alike. Forest Ecosystem Monitoring

This year the afternoon was devoted to two concurrent sessiond COoPerativeand welcoming new

where 25 collaborators from across the region presented their | Members to the Steering and Advisor
most recent work, followed by six working group sessions on a | Committees. Find more details at
wide range of topics that were offered by members of the https://youtu.be/Ctj4eQZEIc8
Cooperative.

These proceedings represent a combination of summaries of the plenary session talks sumnyavik&d &taff,

syntheses and products from a series of afternoon working sessions, and the abstracts submitted by researchers

to the concurrent sessions. Additional details, including videos and downloadable Panvteidf@resentations
can be found on the meeting home page atyw.uvm.edu/vmc/annualMeeting/2016/content

Figure 1. Great blue heron flying over a marsh in Vergennes, Viermon
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Understanding the Links between Forest
Management and Watershed-Level Health

This year’s plenary focused on the links between forest management and watdesreddhealth. Three experts

in the field, Karl Honkonen, from the USFS Northeastern Area State and Private Forestry, Wamrellyra

USGS Research Ecologist from the Northeast Climate Science Center and Colin Beier, from the Department
Forestry and Natural Resource Management at SUNY College of Environmental Science and For@sidy, expl
the relationships between northeastern forests, their management and watershed-level indicators afteaosy
condition.

Karl Honkonena watershed forester who works directly with land managers and
forestry practitioners across the northeast, focused on the use of riparian buffers to
manage for improved water quality and downstream habitat. Surface water is an
incredibly important resource in our region which needs to be managed carefully. The
USFS’s Northeastern Area comprises about dfl#te total population of the United
States, many of whom depend on surface water supplies protected by forests.
Keeping forests intact is the number one priority, but when development or
agricultural practices encroach on surface waters, riparian buffers are essential to
maintain water quality and wildlife habitat.

Surface water quality is directly related to the
quality and management of the surrounding land. Water intercepted and
filtered through forests results in the highest water quality because forests ©
most effective at removing R
- e
pollutants and providing
shade that helps lower water
temperature. The biggest
water pollutant issue in
Vermont is phosphorus from
agricultural runoff that makes its way to Lake Champlain where
it drives algal blooms. Forest buffers have been shown to filter

Figure 2. Nitrogen removal efficiency (%) between ) )
wetlands, grass buffers, and forest buffers. phosphorus and improve water quality better than grass or

wetland buffers. In addition to removing phosphorus, forests
also help remove nitrogen, sediment, organic matter and other pollutants. They absorb floodsiateidown
flow during high flow events, and create shade for aquatic organisms, especially cold water fish species.

Because it is unrealistic to manage all forests, our best tool for watershed health is to mairtegstad buffer
around surface waters. Many programs require minimum 35-foot buffer for any sponsored ptajeaver, a
100’ buffer is ideal. While no one disputae importance of riparian buffers, there is often conflict between
maximizing buffer size at the cost of removing land from production or development use. &oeaif®iomic or
land loss due to the creation of buffers there are landscape seateration grants available from the USFS
Similarly, reforesting suburban lawns to create forested buffers can be funded WSB&’'s Conservation
Reserves Enhancement Prograifter re-establishing forested riparian buffers, these projects include
monitoring and maintenance plans to ensure the buffer is fully restored and functionirese Bine just two of
many examples of funding mechanisms provided by multiple agencies partnering to restore rguariears.
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Toni Lyn Morelliis a Research Ecologist who has spent the past several years examining
how the threat of invasive plants may be changing under various scenarios of climate
change. Dr. Morelli reviewed the evidence showing that climate is changing in the
northeast and that these changes are expected to continue. Temperatures have increased
significantly in the last two decades at a predictable rate but precipitation is “messier”.
Rather than a simple increase in the amount of precipitation, climate change is

manifested in fewer, larger storms (flood events) punctuated by droughts, as well as a
lengthening of the growing season on both ends.

These changes have indirect effects on forest
ecosystems through their impact on invasive species
While rising temperatures and altered precipitation =
patterns may notdirectlyfavor invasives, research snoacummtn
shows that many invasive species green up earlier tt | ‘&= =
natives and demonstrate increased plasticity, making
them better able to adapt to changes than native

species. Recent studies show that flowering time in

invasive species shifts more easily in response to

) Figure 3. Projected kudzu invasion.
temperature. Barberry, garlic mustard, and knotweea

are classic examples of this adaptive trait. Invasives are also easily dispersed by human activityveore can
rapidly shift ranges with changing climate. Lacking the climate control dflaviter may expand pest ranges
as well, as seen with the invasive southern pine beetle, emerald ash borer and hemlock wooty. adelgi

“Hot spots” for plant invasions are also related to climate envelopes. A recent studysémat the northeast
is a particularly vulnerable hotspot for future plant invasion. This is compoundedreased disturbance
events that favor invasive species with rapid, aggressive growth allowing them to quickly aqads where the
forest canopy is opened. All of this is further exacerbated by increased atmospheric carbon dioxctidawdnis
increased growth and resistance to herbicides in many invasive species.

In response to this increasing threat of invasives,Noeth East RISC&egional Invasive Species and Climate
Chang@Management Networkwas created. This group of scientists and invasive species managers work to
summarize the latest research, synthesize the current knowledge around invasives and climate chénge, an
identify ongoing monitoring needs. This group is also working to identify managestnategies, establish
demonstration plots, creating a watch list of species likely to become invasive in a future climatyacti
managing to limit pathways of invasions and targeting management in areas vulnerabtestoexeather
events. Next steps are to form a formal working group with an expert advisory board and & listser
coordinate regional activities. To join the listserv and stay abreast of the latest RISCC aetindtles
ne_riscc_l@cornell.edu

Pagel|4
Proceedings of the December 2, 2016 Vermont Monitoring Cooperative Conference



provides many services to human communities. Dr. Beier spoke about the
importance of monitoring data to measure how forest management, land use

change, pollution, and other factors synergistically impact the multiple benefits
provided by northern forests. Such data is essential to understanding how
landscapes respond to various drivers of change. Long-term monitoring is particularly
important as it captures
ecosystem dynamics ove! §
¢ time and can provide a

land clearing (ws2) - reference (ws6)
i

Deforestation |

water regulation A

[- entire catchment de- |
basis for inferring the drivers of these responses. ek d 8 BV SRR
Data collection and analysis is important but the i i
translation of these findings is equally important. j e
This involves using an interdisciplinary approach tc B el |
thinking about the forestand the ecosystem g -
services that forests provide. Measuring ecosysten
services provides accounting for cost benefits to he e
inform management decisions and provides  sueisik

aboveground biomass |
removed from entire |
catchment |

evidence to policy makers for the value of healthy
forests. This goes beyond just putting a dollar value &8 e

on nature, as non-monetary assessments are also Figure 4. Deforestation vs. management, integrated impacts on water
important. regulation benefits.

water regulation A

TheForest Ecosystem Services TOO(KESTIs a set [l i)
of tools designed to assess these varied ecosyste
services (clean water, flood mitigation, removal of
greenhouse gasses). FEST draws on “big-data”
many long-term data sets and open source

geodatabases with web based data visualization to
assess these services. Using multiple and varied Id
term data sets it is possible to develop key indicata Welcome to the FEST Pro;ect
relevant to a given benefit and identify the
“Goldilocks Zone”, where forest ecosystem and human needs are balanced.

As an example, Dr. Beier and his colleagues have used long-term hydrology records fiptluefitinctional

loads on systems, and show how those systems regulate themselves and identify various benefits, such as
climate impact or pollution removal. Changing parameters can be used to analyze how fldiad @odrought
mitigation might respond under various management regimes. Their work shows that when vagefanests
well, the impacts to water flow are minimal and impacts on pollutant removal andtd regulation may

remain unimpaired.

Another example uses air quality and stocking records gathered by the Adirondack Lake SurvsstiGoigf

the Adirondacks to assess the economic benefits of improved fish habitat. With improved pH after esmission
standards were mandated, better fishing brought more economic activity toggmn. This type of analysis can
also identify the best timing for fish stocking.

It is critical to maintain our ecosystems and to fight to keep Clean Air standards and emissgortsasang a
toolkit to analyze and translate the value of heathy ecosystems is particularly timely.
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Take Away

The panel discussion, moderated by Dan Lambert of High Branch Conservation Servicededighlighss

stories. Karl Honkonen stated that the greatest successes he has seen have come through sound forestry
practices. He stressed the importance of implementing best practices for harvest activities because forestry has
a Clean Water Act exemption as long as Acceptable Management Practices are in place. Edugatingdsg

been important to minimize impacts, resulting in eighty to ninety percent of aflitared logging jobs with no
noticeable impacts.

Tony Lyn Morelli highlighted the success of the RISCC knowledge co-productiotranskegional ecology
approach. These approaches involve engagement from scientists in conjunction with land manageg wo
together to identify the specific problem, information needed, and decisions it will infétsna project

progresses, managers and scientists meet on a regular basis as a team to co-produce knowledge tovguide ho
research can inform the monitoring and how monitoring can inform research. This results invadagtarch
analogous to adaptive management.

Colin Beier recalled his success working with regulators to determining critical loads for NeéstaterBeyond
just stream chemistry, these collaborators had an ability to embrace holistic approachésdiaied biological,
social and economic impacts of pollution. Incorporating these factors are important areland more
decision makers are receptive to this approach.

The panelists also discussed challenges to their work. One particular concern is how to increase efficiencies in
light of a currently challenging and likely worsening funding environment in order to presereectivities.

Karl Honkonen cited group collaborations as the best way to find efficiencies. Nooopehgs the time,

expertise or funding but all of us working together at a landscape scale can bring these resourdesr toget
Municipalities are an often neglected partner but if they are aware, for example, that orae dp#nt on good
forestry practices equals 27 dollars of water treatment costs, municipalities will beand lvith strategies that
preserve forests.

An audience member emphasized that prevention and early detection of invasives is critical becaus¢i@nadic
after the fact is daunting if not impossible. Toni Lyn Morelli agreed, noting theék @oclimate refugia is also
important in order to employ triage or resistance strategies to focus on certain areas that are buffered from
climate change impacts. Some sites will be more important or easier to protect - this ntlag best use of
limited resources.

Colin Beier noted the need for new ways of thinking about the many complex challenges thatrarglyur

facing our forests. For example, rather than simply creating forest buffers around riparian areas, we may need
to create buffers that are climate adapted. This could require a rethinking our opinion of invaghels may

provide some benefit. We will need to be more flexible to create adaptive solutionséidly changing

future.
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Summary of Working Sessions

Session summaries were made available for several sessions, and are included belownidoes
are availabldor “A new GIS tool for assessing forest risk from nitrogen deposition andtelchange:
handsen workshop”, “Vermont Water Monitoring Council Meeting”, or “VMC Managetiortal
Overview and Training” sessions.

Forest Disturbance in the Northeast US Smthesizing Feld Data and Forest
Health Aerial Surveys

Organizer: Garrett Meigs, University of Vermont

The primary goal of this working session was to identify methods, datasets, and &dplihking
field-based observations of forest change with aerial detection survetyginorthern forest region.
The organizers presented the current status of an initiative to comfiirest health aerial surveys
from NY, VT, NH, ME, and MA with research data funded by the ééstiérn States Research
Cooperative. After summarizing work to date on aerial survey data catiopiland plans for
developing an online portal called ti@rest Health Atlagghe organizers then gave examples of
previous efforts to combine remotely sensed and field data. Specific eganmalude: (1) tree species
mapping with Landsat imagery and Forest Inventory and Analysis plots; (2) cogniminitiple
geospatial and plot-based data in an integrative forest health in(B>;ombining aerial surveys of
insect outbreaks with Landsat imagery and inventory plots to map tree mgrtéd) Combining aerial
surveys and tree rings to elucidate patterns and drivers of change at multipés scethe 30
participants then divided into four small groups to discuss three core éseifl) current forest health
issues of interest; (2) key datasets and methods; (3) future forest heaittecos and data
accessibility. The main product from this session was a summary tablg ileportant points from
each of the small groups, which will be used in forthcoming anabsg@synthesis reports.

Figure 5. Aerial picture of forest surrounding Bolton Valley accedsPbato credit 802Aerial online at http://802aerial.com/
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GROUP DISCUSSION NOTES FROM FLIPCHARTS

Questions Group 1 Group 2 Group 3 Group 4
1. What are | Issues: Beech bark disease | Fragmentation Pests
forest health | Climate change: Wind storms, istorms, mixed | (Nectria) and Spreading invage species in Climate change
issues of precipitation, changing phenology, growing associated tree understory Water health
interest in season regeneration Spruce budworm Development,
the region? | Recent changes in forest structure and Emerald ash borer Gypsy moth fragmentation
Specific composition Hemlock woolly Winter moth Habitat
agents or Species compositioad vulnerability/risk adelgid Brown tail moth Biodiversity
types of Stand age structura vulnerability/risk Birch defoliators and | Southern pine beetle Regeneration
change? Pollution, deposition effects on forest decline | decline Hemlock woolly adelgid Soil healtha forest
Chronic vs. | Synergisti impacts Spuce decline Sugar maple decline health
acute Biodiversity (historically) Hardwood decline Extreme events
changes? Total pest load- Red pine scale
Relevant Drivers: mapping? Extreme precipitation events:
drivers? Climate changee(g. snowpack/soil freeze, Climate effects drought/flood

drought/flood/extremes, higher temperatures | Needle case (white Warming winters

and higher stress pine)— suburban Acid deposition

Land used.g. selecting maple (monoculture) areas Increased atmospheric carbon

Management- direct effects Disturbance, Forest type- BAI

Fragmentation/parcelization especially wind and | White tailed deer

Invasiveqplants, insects) ice events

Interactions of the abovele(g. exceedance Fragmentation Fom flipchart 2:

overlap with multiple agents evident in aerial | (natural and Hardwood decline and maple

surveys) anthropogenic) sugaring and forest tent caterpillar

Forest management | damage to industry
practices Interactive effects of deeand weeds
on tree regeneration
Page|8
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2. What are
additional
datasets
related to
these
regional
issues? Wha
are other
methods for
linking field
and
geospatial
data? Key
publications?
Which
approaches
should be
prioritized?

Geospatial data:

Risk maps

Natural community maps TNC

Tree species maps - % BA

Forest age, biomass maps

Forest health index from David, Jen
Associated management history data? (federal
state, private)

Parcelization

Phenology (Andrew Richardson at Harvard,
Landsat and MODIS based)

Field data:

NSRC studies!

Alphabet soup: FIA, CFI, CFP, VMC

USFS- state and private, ask Paul Schaberg (hi
was in this group)

Soil pits-long term

Long term sites: Hubbard Brook, Harvard Fore
Bartlett, Penobscot, Adirondack Ecological
Center

Methods:
Use LIDAR to do fusion with FIA plot data and
Landsat imagery

Data:

Aerial photos 1938-
1942—need to be
analyzed
Inaccessible historical
data— NPS 1934
Critical loads- public
1800s species
composition of state

Methods:

Pontius and Hallett
2014— comprehensive
methods regarding
forest decline
Integrative
approaches: field,
aerial, drone
Abiotic data that are
relevant

Bayesian methods

Data:

Maine forest service- undigitized
data

CAPS survey (EDRR)sects
Pheromone surveys by state
agencies (gypsy moth, spruce
budworm)

Emerald ash borer monitoring
PRISM for specific climate metrics
NPS INM (inventory monitoring
forest inventory plots and
publications)

Hubbard Brook

Lidar

Forest insect and disease surveys |
states (70 years)

Current use prograra private land
data (30 years- Vermont only?)
Harvest records/disturbance by stat
— state wildlife management areas
From flipchart one: Long-term
monitoring plots

Methods:

Pick winter moth oak damage and
show utility— FIA

Southern New England stress on
oaksa forest response * amount of
injury = amount of impact?
Combine climate metrics with forest
type to get forest health metrics?
From flipcharts 1 and 3: Pick forest
type, overlay dynamics/factors and
look at response to predict (risk,
impacts)

Model direct/indirect impact of
climate on population characteristic

(parameters)

Data:

Hubbard Brook
White Mountains
National Forest
management data
Spatial datasets (e.g.
NDVI)

Conserved land maps
What is the difference
between conserved
lands and other types
of land?

9|Page

Proceedings of the December 2, 2016 Vermont Monitoring Cooperative Conference




3. Looking
ahead, what
are your
biggest
concerns for
the future?
What should
agencies and
researchers
be doing
differently

for
monitoring
forest
health? How
can

Concerns (in addition to those in question 1):
Tipping points

Disturbance mediated climate change
(interactions between climate and disturbance)
Interacting/overlapping/cumulative impacts
Regeneration that is adapted to change
Resilience = options (e.g. species migration
can/will red cedar replace yellow cedar?)
Human population growth

Prioritization when addressing many different
issuesa we need monitoring that is consistent
and issue-independent

Need solid baselines across landscapes
(seamless)

Need appropriate baselines (e.g. red spruce
resurgence despite predictions of die-off)

Define forest health in
terms of ecosystem,
humans (urban
forestry?)
Ecosystem health,
capturing all aspects
of health (including
social values and
economic values)
Data accessibility
digitizing

Precise spatial data
with monitoring data
Agencies and
researchers should
consider how they

Accessibility: All previous [data] in
one system is useful for academic
research but overwhelming for
practitioners (different levels and
scope need to be disseminated at
different levels)

Should change social behavior
(inform management, changed
availability, contest specificity)
Evaluation of best ways of detectior
based on desired outcome
Relevance to general population
Better understand site level factors

Changing climate conditionsfuture
impacts/predictability

Changing political
climate/priorities
Funding
Fragmentation

Did management
achieve goal (forest
health?) and
consequences from
management (pre-
salvage?)

Change in timber
market concerns

Need data standards
Clearinghouse for
data/sharing data

monitoring Money for long term monitoring! interact with each
data become | How deal with more complexity with less other and
more capacity? practitioners
accessible How will climate
and/or What do differently/share better? change migration (of
useable? Make field data less expensive (through target{ humans—e.g. climate
sampling or efficient subsampling) or substitutg change refugees)
remote sensing (FIA is doing this?) affect the
Leverage new tolls like LIDAR spatial/aerial data
But retains some consistency for long term collection and vice
monitoring. versa?
GIS basemaps (served up rather than needing
download updates- VCGI model)
Central repository/service for data among
states/jurisdictions to address regional issue
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How to Best Monitor for Hficacy of Invasive Plant Control Eforts

Organizer: Robert Hyams, Lewis Creek Association, Habitat RestordtittonSpLLC

There are a number of initiatives to
control exotic/invasive plant
populations that impact a range of
natural communities within Vermont.
Funding, whether federal, state, or
NGO, typically covers cost of " ~
treatment for a calendar year. It is believed that little work is being > = =
conducted to determine efficacy outside of the first season. Asaltieve C R E E K
are at risk of spending limited dollars and increasing chemical burden ASSOCIATION
without empirical evidence to justify the means.

HABITAT RESTORATION SOLUTIONS

Monitoring Template
Monitoring plans should be a solid component of any restoration plan that outlioesprogress will be
documented and evaluated.
1. Goall/s of managementlUse goals to broadly outline the desired outcomes of your treatment and set
the direction of the restoration (for examplewé want to improve the water quality in the Huron
Rivet). Consider whether your focus is specific to the invasive species osturing broader
ecosystem structure and function.
2. Implementation monitoring.

a. Review the treatment strategy and consider whether you want to break up treatment across
several years or management zones based on species, distributions, and/or degree of
infestation. How will you track your treatments? What information will you recoed\fieather
conditions, dates of application, costs, concentration, brand, and total quantity of herbicide
applied, acres or stems treated)?

3. Effectiveness monitoring.

a. What will you monitor?Consider the variables or metrics to be monitored based on the
characteristics, and spatial and temporal scale, of your species of concern and your overarching
management goals. (Stem density? Percent cover? Relative dominance? Frequency/Number of
infected patches? Population size? Number of introductions?). Will cost-effectiveness play a
role? Are you looking at ecosystem, community, or population structures and funcfRes@w
attached page on metrics for inspiration.

b. Baseline condition and assessment of the probleBescribe the extent of the infestation in
terms of the variables/metrics you have chosen. Consider structural patterns of infestation as
well (number of patches, patch shape, source versus satellite).

c. Description of target conditionldentify the spatial or temporal reference site you used/will use
to determine your target objectives. Temporal reference can be using historic conditions and
can range from pre-settlement to just before the most recent disturbance.

11|Page
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d. Distill your management objective/sDifferent from the broader goal, objectives should be
testable, measurable targets, and, ideally, have a timeline attached to them. Use your reference
site as a source for these targets.

I. ExampleWithin five years, we will reduce average annual concentrations of TP in the
Huron River by 27% to match historic baseline conditions.

e. Describe your monitoring methodologyYou need to consider how, where, and when you will
perform your monitoring in relation to your treatment plan.

i. Plot sizes and shape$Vhat is your sampling strategy? Are you using quadrats, points,
transects or other techniques? Are you keeping permanent sampling locations or
rotating? Are your sampling locations random or stratified? How many sampling points
will you have?

ii. Method. How will you collect data?

iii. How will you establish eontrol?

iv. Timing and frequency of data collectioWhat is your sampling timeline based on the
seasonality of your species of interest? How will you match your sampling scdlhe
of the species and incorporate knowledge of life history traits? How frequently will you
sample? How much baseline data do you need before proceeding with treatment?

f. Data analysesWhat should your data look like if graphed? How will you analyze it and
compare it to your reference condition? Are you looking at sampling averagesmiviasiand
minimums? Trends? Are you aiming to get within a certain confidence interval of reference
conditions? What statistics applies to your type of variables and monitoring questiowavill
you recognize whether you are moving from your baseline to your target condition

g. Adaptive management strategie$do you have any triggers or checkpoints in place?

i. Triggers are set to identify undesirable trends in your monitoring data. For exalihple:
average values for percent cover increase for two years in a row, prior to reaching our
target of <or = 5%, this triggers an additional cut and paint treatment inhelir
treatment zone is deemed in most need.

ii. Checkpoints are designed to address additional uncertainty associated with any
assumptions you made in your treatment design. For exanWgkeare not fully
confident that two cut-and-paint treatments will be sufficient to effectively drop invasive
percent cover of honeysuckle and buckthorn. Therefore, we propose that after an area
has been cut-paint and burned twice, that the area be checked for the presence of
resprouting invasive shrubs. It should be determined whether there are five or more
honeysuckle or buckthorn shrubs of any size that exhibit resprouting within teg 100
meter monitoring transect. If this threshold is met, then no additional zones should be
treated. Instead, managers should initiate a third cycle of cut-paint-burn on areas
already being treated, effectively pushing treatment in other zones back one year.

4. Who will do this and with what toolsBased on your methodology and data analyses, what materials
and resources will you rely on? Do you have access to volunteers? Howaeouhdegrate public
involvement if possible? How will you integrate photo documentation and mapping to share yo
success story?
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5. Budget estimate Integrate all of the above information to develop a budget specific to mongorin
(separate from your treatment costs).

6. Final evaluationThis is the process of relaying monitoring results back to the decision making process.
This allows space to publish success stories and lessons learned, and to use the monitoring data to
accurately identify challenges and suggested changes. Determine when you will perform this evaluation
and the types of questions you will need to ask. For example:

a. Did you reach your objectives?

b. Are your objectives still desirable?

c. Should the treatment be modified and/or repeated?

d. What other types of treatments should be considered?

e. What was the effect of the treatment to native plant and animal communities?

f. Were there unforeseen side-effects?

g. Were your final costs outweighed by the potential losses due to invasive species presence and
spread?

h. Was funding and staffing appropriate for your timeline?

i. What external factors impacted implementation and effectiveness of treatment? How can you
manage for these in the future?

Template informed by:
Howell, Evelyn A., Harrington, John A. and Glass, Stephiatr@uction to Restoration Ecologgland
Press, 2012.
Block, William, Franklin, Allan., Ward, Jr., James., Gdosgph, White, Gary. “Design and
Implementation of Monitoring Studies to Evaluate the Success of Ecological Restoraiidtife.”
Restoration Ecologyol. 9, no. 3, 2001, pp. 29303.
Monitoring and EvaluationCenter for Invasive Weed Management. N.d.
http://www.weedcenter.org/management/quidelines/SectionVIl.pa@iccessed November 30, 2016.
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Fine-Tuning a Wetlands Rapid Assessment Protocol

Organizer: Charlie Hohn, Vermont Agency of Natural Resources - Wetlan@s1Prog

The Vermont Rapid Assessment Method (VRAM) is a wetland assessment protocol which is ussat tatol
on wetland function, value, and condition, but requires less time than a detailed survey platfits, soil, and
water quality of a wetland. The protocol is based on a similar one used in Ohio, and has been used by th
Wetlands program for approximately 10 years. The protocol is now being updated ttufia¢he scoring
metric and to be made usable by a broad audience. Along with a web portal and trainings, it wéllakleyor
use by interested groups including conservation commissions, land trusts, and landamasgsted in
conserving wetlands on their land.

This working group focused on obtaining feedback from a wide variety of people who are abtesetis of the
protocol. Attendees included State of Vermont employees, UVM graduate students, fieddjistsland
employees of local conservation groups.

The field form was reviewed line by line, with many helpful comments submitted ontwaygrove of refine

the form and underlying protocol. These include adjusting the ‘score’ assigned to diffectnrts, addressing
inconsistencies or confusing wording, and making sure that any factors that could be coofusibgrary are

very well described in the protocol to reduce risk of inconsistent scoring. One of thevitadgiart of this is
ensuring that all users define the area of wetland that was assessed, as looking at a subset of a wetland can
result in a different score than looking at the wetland as a whole. For this reason, thegrdtes not work as
well with large wetland complexes that cannot be assessed in one visit; those typedarids require more
detailed assessments.

Another important topic of conversation was the resulting ‘score’ and what it tells the user #imutetland.
The ‘grand total’ scorencludes several factors important to understanding wetlands including their condition
and level of disturbance but also the functions and values they provide such as flood codtvaldiife habitat.
This score does a good job of identifying wetlands that provide high vatl&uaaotion and are in good
condition. However, some important wetland types such as bogs may receive a relativelyol@ even if in
excellent condition, because they are small and do not contain as high a diversity of habitats eoidgiyd
regimes. For this reason, the plan is to generate a different index along with the grand totalethegs from
only the factors related to wetland condition, such as human disturbance to hydrology and presemcesofd
species. This indexather than the ‘grand total’ score, should be used when the desire is to assess only the
conditionof the wetland. Testing within the Wetlands program has shown that this is an effective wag$s ass
wetland condition independent of function. Likewise, an index will be created to giveeamiew of the
functionsprovided by the wetland independent of condition.
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Contributed Abstracts

There were 25 talks contributed to the conference, presented betweendgssions throughout the
day. In the morning there were three concurrent sessions. There were two sesdivvatershed
Management moderated by Alexandra Kosiba and John Truong and theofitisinpof Monitoring and
Assessment moderated by Emma Tait. In the afternoon session of talks there wemdfcurrent
sessions. The concurrent sessions were Landscapes moderated by Rebecca Stern, Wildlifeanoderat
by Emma Tait, Monitoring and Assessment continued moderated by Julia Runcie,\eand &fri
Change moderated by Alexandra Kosiba. Below are the abstracts submitted foraheséntcluding
author affiliation. The presenting authors name is in bold type.

15,001 Trees and Gounting

Elise Schadlér

1 Vermont Urban & Community Forestry Program

12,545 Inventoried Public Trees in Vermont Provide

8]

PROPERTY

0

STORMWATER
RUNOFF
REDUCTION

$143,041

$1,243,147
$100/tree

AIR QUALITY
IMPROVEMENT

$104,357

€O: REDUCTION

$13,276

ENERGY SAVINGS

$578,490

Figure 6. The monetary values of the environmental services put
trees in Vermont provide.

In 2013 the VT Urban & Community Forestry
Program (VT UCF), a collaborative effort of the VT
Dept. of Forests, Parks, & Recreation and UVM
Extension, received a multi-year grant from the
USDA Forest Service to support 20 priority Vermont
communities in moving their urban and community
forestry programs forward. The project focused on
a three-pronged approach: 1) Providing assistance
in inventorying the public trees in the community,

2) Working with municipal staff and/or volunteers

to develop (or update) a management plan for the
community's public trees, and 3) Coordinating a
training for municipal staff (Public Works, Roads
Dept., Parks & Recreation) and citizen volunteers to

be trained in basic tree care best practices. VT UCF
collaborated with the GIS Team at the Agency of

Natural Resources to develop a robust, cloud-based, user-friendly inventory tool for this &ffd in addition

to the 20 towns included in the project, an additional seven communities' public treeslieen inventoried
based on local interest. To date, data have been collected on 15,0001 trees along residential streets, in
downtowns, in parks, and at schools. We are eager to share our analysis of the trees that make ug'¥ermon
urban forests, as well as our VT-specific tree inventory tool and lessons learned from engtygthg wi
municipal leaders, staff, and citizens that manage and care for public trees.

15|Page

Proceedings of the December 2, 2016 Vermont Monitoring Cooperative Conference



The Monkton Amphibian Underpass

Jim Andrews$

1 Vermont Reptile and Amphibian Atlas

Vermont's first amphibian tunnels were built in 2015 and successfully allowed20000 crossings this spring. |

will discuss what makes a crossing area significant, how the crossings were designed, and show a slobrt video
amphibians and other wildlife using the underpasses. The video can be viewed at
https://youtu.be/wWWAERJJHIfM?t=960

Figure 7. Construction of the Monkton amphibian underpass
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Modeling Hemlock Woolly Adelgid Rsk and Impacts of Presalvage Harvesting on
Carbon Socks in Northern Hemlock Forests

Jennifer Pontius?, Jeffrey Krebds William Livingstot) Kara Loriof) Stacy TrospérPaul Schabefg

tUniversity of Vermont
2U.S. Forest Service Northern Research Station
SUniversity of Maine

Two recent studies provide useful information on the management of northern hemlock stand# iof lig
encroaching hemlock woolly adelgid (HWA) infestations:

- Dendrochronological assessments of HWA impacts on hemlock allowed us to examine variabfe rates o
growth decline following incipient infestation. Results indicate that the magnitude of grdedline was
significantly greater on sites with specific site characteristics. Applying a spatial logitlmasddlon these
characteristics differentiated high- and low-BAl-reduction stands with 80% accuracy acrosbrélia@alkites
and 73% accuracy across 15 independent validation sites. Applied across the northeast, the resulgithg spati
explicit risk model shows the likelihood of hemlock growth declines when HWA arrives.

Prajected clirmate

(20 increase ovei
current )

- Stand development simulations under Mot fbonte
various management scenarios allowed t
to model the potential impact of HWA
infestation and management activities on
C dynamics in northern hemlock stands.
Using FVS and FIA data to model C store.__._
and successional pathways under Figure 8.Hemlock growth response results across three climates scenarios
presalvage harvesting, HWA infestation and
no disturbance scenarios we found that both presalvage and HWA scenarios had significantlpta@than
the control at the end of the 150-year simulation. However, the cumulative net C gain was dowrer f
presalvage than HWA scenario, indicating that allowing HWA to progress naturally through a standuttay re
the least impact to net C storage.

Current climate
(E9E - 2010 ngemals)

These studies, along with knowledge of current HWA infestation borders, can be used to direct management
efforts, with the intention of minimizing HWA-induced hemlock mortality and maintainiageions carbon
stocks.
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Vermont Conservation Design: Maintaining and Enhancing an Ecologically
Functional Landscape

Eric Sorensoh

Wermont Fish and Wildlife Department

Climate change and the expected
effects on species distribution and Connectivity Blocks

natural community composition Definition: The network of forest blocks that

: : together provide terrestrial connectivity at the
have led to refinements in how we Prteltyesemnliy Gt ol

plan for biodiversity conservation. = states and Québec) and connectivity between
Coarse-filter conservation focused = 2 Yerment biophysical regions.

on representing high quality Embg:dw
examples of natural communities | , xwewm’gm "'lh'“b;"‘e’ 2
and ecosystems is still very * Young animal dispersal
* Plant and animal species range shift with

important, but we also need to climate and land uses change
address coarse filter conservation a * exchange and other processes

the landscape scale. !?' g A

The Vermont Conservation Design
a practical approach to protecting

and enhancing an ecologically 7 B
functional landscape - a landscape f}f? P 3!{.1

Connectivity Blocks

rghest Frorty

R

Wh_|Ch plants and an'_mals are able tFigure 9. Definition and example of connectivity blocks within Vermont
thrive, reproduce, migrate, and

move as climate changes and in which ecosystems can continue to function under naturas@sodé® project
is a collaboration between the Vermont Agency of Natural Resources, and conservation panaesspart of
Vermont's Wildlife Action Plan.

We identified five landscape features that will be most effective as coarse filters for conservingchieer-

elements. The documentation of which species, natural communities, and habitats will be captured by these
coarse filters was a key step. The five landscape features are Interior Forest Blocks, Connectivity Bioks, Su
Waters and Riparian Areas, Riparian Areas for Connectivity, and Physical Landscape Diversity &tioks. Sel
criteria for each of these elements results in a landscape-scale conservation design and map. The project used
readily available GIS data in which we have high confidence in the quality. Future skdyestavidentify which

natural community types, rare species, and habitats (including young and old forests) are effeciptahed by

this coarse-filter design and to set conservation targets for those that need specific conseatsdition.
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Photopoint Monitoring in the Adirondack Alpine Zone

Julia Goreh

1 Adirondack Mountain Club Summit Steward Program

Fragile alpine species in heavily used recreation areas are threatened by human trampling. For sixteen years the
Adirondack High Peaks Summit Steward program has utilized photopoint monitoring to docuraegéestin

alpine vegetation with a particular focus on areas subject to human trampling. Photopointe@ogmphs of a
landscape area taken repeatedly from the same exact position, showing qualitative changes ovene.set ti
Photopoint series were compared over time between mountains with regular steward presence versus
mountains without a regular steward presence. These series showed a significant difference in vegetation
change over time. Further monitoring and analysis of this data set is in progress, but results suggest that the
Adirondack High Peaks Summit Steward program is making a difference in vegetation recoearyyiorks

alpine region.

.3 % -

- v‘&l“\

o, 3 —

ALG-011-1B007-1992 ALG-011-1LB007-1999

> -
\"

‘aﬂ’f -

ALG-011-LB007-2008 ALG-011-LB007-2009 ALG-011-LB007-2011d

Figure 10. An example of the photopoint records the stewards have by niagitioe Algonquin peak from 1992 to 201
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Identifying Species at Risk from Nitrogen Deposition in Forestsin the
Northeastern U.S: A Geospatial Analysis Using Exceedance of Qritical Loads

Linda H. Pardb

1 USDA Forest Service, Northern Research Station

Maintaining commercially important tree species, as well as species valued for ecologicalasdoiailtural

reasons, is becoming increasingly challenging in the northeastern U.S. due to the significant thraeti®@gmp
ecosystem health and sustainability over the long term, in particular climate change and nitkgeggposition.

We developed a GIS-based tool, Nitrogen Critical Loads Assessment by Site (N-CLAS), to evaluatedhe impac
multiple stressors (N deposition and climate change) simultaneously for species ofemardgoncern on

public and private forest lands. In addition to calculating species-specific critical loadaSNsClesigned to

take into account the impact of site abiotic factors on the response of trees to N depositlmabiotic

modifying factors include, precipitation, temperature (e.g., January T, July T, May-Sepiémdoad soil
characteristics. Application of N-CLAS across the northeastern U.S. allows us to evaluate which areas and tree
species are most susceptible to impacts from N deposition. N-CLAS can determine the critical load and
exceedance for individual tree species or all the species present. N-CLAS also provides infabroatitime %

of the area where deposition is in exceedance of the critical load and the % area by spesleataamy given
deposition level. We are incorporating climate change scenarios in order to explore the fiiaetaetween

climate change and nitrogen deposition. Thus, we will be able to determine the fraction of tha tegtas
susceptible to detrimental impacts of N deposition under projected climate scenarios. Use of this todéprovi
resource managers with a simple way to incorporate the current state-of-the-science knowledgdesiinto t
planning and management decisions

Figure 11.Most protective critical loads for most sensitive species (kg N/Haéd)is the lightest loas
at 5.75 while light purple is the heaviest loads at 26.0.
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Regional Environmental Monitoring Through Qollaborative Research at the Cary
Ingtitute of Ecosystem Sudies in Millbrook New York

Vicky Kelly

ICary Institute of Ecosystem Studies, Millborook NY

Environmental monitoring at the Cary Institute is
designed to provide long-term data about Huyck Preserve
environmental conditions, especially those that
have been altered by human activities. The
program includes monitoring of weather and
climate, air, precipitation and stream water
chemistry, as well as solar radiation and the
movement of water in the landscape. Other long- e nbune of Ecosysiem Swudies
term research programs at Cary monitor organisn Mohonk Pres: ,‘_l,;};.“_:,,,,*,,,mmm,,mm
and conditions such as deer and their impact on .4 i ik h /f';‘
forest structure, birds, ticks and Lyme disease an R /’ I

. T ot humpown-w.wn
forest health. Collaborative research and network ——
participation allows us to contribute to regional ;
monitoring and to help inform regional policy and
management. We currently host sites for National
Atmospheric Deposition Program for air ammonia
US Climate Reference Network for climate and th
NY Department of Environmental Conservation fc
atmospheric ozone and SO2 monitoring. Other
collaborations include work with NOAA
Cooperative Remote Sensing and Technology Cent
and USDA Agricultural Research Service to monitor
soil moisture and temperature at multiple sites as part of the NASA Soil Moisture Active Passive igsio
Cary Institute is a member of the Environmental Monitoring and Management Alliance (Elkég)onal
alliance of sites along an urban to rural gradient from New York City to near Albany. The EMMA nehsddk ali
monitor environmental conditions across a regional gradient in order to providenwaftion to develop, justify
or adjust management strategies in the face of pressing environmental issues such as climate change and deer
overabundance. EMMA monitors phenology via citizen science volunteers using the framéwmkSA
National Phenology Network. EMMA weather and deer impact data are managed via the Vermotaridgni
Cooperatve (VMC). This talk will provide an overview of the Cary Institute’s environmental mogiteith
emphasis on the EMMA collaborative and its data management with the VMC.

Mianus River Gorge

Louis Calder Center

------

o
(': New York Botanical Garden

SR — s
@m785 15 225 0

BEERERERCERRRDRDACE

Figure 12. Habitat types within the EMMA region.

21|Page
Proceedings of the December 2, 2016 Vermont Monitoring Cooperative Conference



Bioaccumulation and Trophic Transfer of Methylmercury in Wood Frogs and
Sootted Salamandersin Vermont Vernal Pools

Steve Faccif Kate L. BuckménVivien Taylét Amanda Curtfs

Wermont Center for Ecostudies
’Department of Biological Sciences, Dartmouth College, Hanover, NH
SDepartment of Earth Sciences, Dartmouth College, Hanover, NH

Mercury contamination via atmospheric deposition and leaf
fall is widespread in the Northeast, and hotspots with
enhanced deposition and biological uptake have been
identified throughout the region. Due to their relatively high
organic matter and low oxygen levels, vernal pools provide
ideal conditions for the conversion of mercury to its more
toxic and bioavailable form, methylmercury. Yet little is
known about the presence, cycling, and methylation rates o
mercury in vernal pools, its effects on vernal pool fauna, an
potential export into terrestrial systems. We have been
investigating the role of land-use and landscape
characteristics on the production and transfer of
methylmercury in vernal pool food webs. We analyzed
mercury levels in samples of water, soil, leaf litter, an array
invertebrates from several trophic levels, and eggs, larvae &
adult amphibians. This presentation will summarize
preliminary results of methylmercury concentrations in woo
frog and spotted salamander eggs, larvae, and adults from
vernal pools in east-central Vermont.

Figure 13. Wood frog eggs (top) and salamander «
(bottom).
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30 Years of Forest Gonversion in the Northeast: Historical Patterns and Future
Projections

Alison Adams, Jennifer Pontius, Gillian Galford, Scott Merrill, David Gudex-Cross

tUniversity of Vermont

Land use and land cover across the northeastern United States has changed dramatically over the past century.
While these changes are highly visible to land managers and planning professionalsaiexdébcregional
information on the nature and extent of these changes has been limited. Thanks to the wEhigtorical

satellite imagery that has recently become freely available, we are now able to look, with sufficrurs

resolution (5 year intervals from 1985 to 2015), at the patterns and rates of land coveyechaross the

Northeast. In this study we utilized recently-developed maps of land cover in the Northeast tofgehatges

in the landscape over the past thirty years, looking particularly at transitions to and from fanesinfbrmation

is critical to inform adaptive forest management in the face of increasing development and parcelizatior, as wel
as converging stress agents across the region. Using Dinamica EGO, a sophisticated spatial mtdaing pla

we identified significant drivers of

historical change and simulated future -m

changes in land cover. Here we present
historical and projected changes in forest
pattern and extent for the northeastern
US from 1985 to 2060.
O & Wkm N
~ ).
- No data
- Open woner

. e
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Figure 14. Simulated maps showing increasing non-forest overall
Burlington, VT area.

23|Page
Proceedings of the December 2, 2016 Vermont Monitoring Cooperative Conference



The Role of Forestsin Maintaining Water Quality in the Lake Champlain Basin

Kristen Underwood, Donna M. Rizzo, Corrie Miller, Matthew Witten

tUniversity of Vermont

Figure 15. Lake Champlain long-term tributaries.
Monitoring has occurred from 1990 to present with
to 19 samples collected per year at 22 different
tributaries
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Forests have been recognized for their role in moderating
stormwater runoff and preserving water quality. Long term
monitoring data for Lake Champlain tributaries suggest a positive
correlation between percent forest cover and higher-quality river
water. Finer-scale analysis of land cover and soil factors
correlated to water quality would be helpful to towns and

regional stakeholders engaged in planning efforts to reduce
stormwater runoff and sediment/nutrient loading to Lake
Champlain. We analyzed water quality data from years 2010
through 2015 for 36 stations in six Lake Champlain Basin
watersheds monitored by the Addison County River Watch
Collaborative and Friends of the Mad River under the LaRosa
Volunteer Water Quality Monitoring Partnership. Analysis of soll
and land use characteristics in direct-drainage areas (DDAS) to
each of these stations, at both the Sub-watershed and Corridor
scale, revealed strong, and statistically-significant, positive
correlations between mean water quality concentrations (for
Total Phosphorus [TP], Turbidity alBdcol and percent glacial

lake soils, percent very-low- and low-infiltration soils, and
percent agricultural land use. Conversely, percent forest cover
was strongly correlated, in a negative sense, to concentrations of
these same constituents. Results underscore the importance of
intact, healthy forest blocks and forested riparian areas for
maintaining water quality in these watersheds.
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Rusty Blackbirds in the Northern Forest: Breeding Season Satus and Habitat
Associations at Local and Landscape Scales

Stacy McNulty, Shannon H. Buckley Luepold, Amanda L. Pachomski, Carol R. Foss, Thomas P.
Hodgman, Jonathan Cohen, and Shannon Farrell

ISUNY College of Environmental Science and Forestry

Rusty BlackbirdHuphagus carolinQigopulations have
plummeted since the mid-20th century. This boreal wetland-
breeding bird has experienced one of the most significant declig
ever documented among extant North American birds (> 90% &§
since 1960). We explored the mechanisms by which an ecolog
trap may be operating in New England through a multiscale
analysis of Rusty Blackbird habitat selection and nest survival, “
well as predator identification and quantification. We located 72 -
nests in Maine and New Hampshire in two breeding seasons, &
modeled habitat selection and nest survival as a function of
habitat characteristics at the nest patch (5 m) and home range
(500 m) scale. We placed camera traps at 29 nests to identify
predators, and surveyed squirrel abundance each year. Rusty
Blackbirds selected nest patches with high basal area of small
conifers and low canopy closure. Nest survival was not reduce
harvested stands, but increased with increasing basal area.
Percent cover of wetlands and young softwood stands were the e e P T
best predictors of Rusty Blackbird selection at the home range -
scale. Red squirrels were the most frequent predator of nests
following a conifer mast year. Dense cover of small softwoods i
important for habitat selection and survival of Rusty Blackbird
nests; some management activities such as roads or pre-
commercial thinning near wetlands may negatively impact habi
quality for this species. We did not find evidence that harvestel
stands acted as ecological traps for Rusty Blackbirds, as the
preference for patches of short, dense conifers appeared to be Figure 16. Camera traps captured images of
adaptive even when such habitat was the result of logging activitiP'édation events on rusty blackbird nests. Wh
. . . tailed deer (top), blue jay (middle), red squirre
We will also share results of a recent Rusty Blackbird foraging stinottom).
in beaver-influenced wetlands in New Hampshire and survey resui.o
from the Adirondack Mountains of New York that have implications for forest and watersaedgement at
fine and landscape scales and for conservation of this sentinel boreal species.

06-11-2011 10:53:42

Bushnedl 05-19-2012 08:17:16
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Estimating the Source of American Martens (Martes Americana) in Vermont and
Their Genetic Sructure in the Northeastern United Sates

Cody Aylward, James D. MurdoéhC. William Kilpatriék

tUniversity of Vermont
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Figure 17. Model created by Cody Aylward showing the occupal
probability of American martens (Martes americana) in New Yor
Vermont, New Hampshire, and Maine.

American martensMartes americanahave returned
to Vermont after a perceived >35-year absence. One
population in southern Vermont is believed to be
remnant of a 1989-91 reintroduction effort that was
previously deemed unsuccessful. A second
population in northeastern Vermont is believed to
have been colonized by dispersers from New
Hampshire. We estimated the source of martens in
northern and southern Vermont and genetic
structure of the broader population in the
northeastern US. We used D-loop sequences of
mitochondrial DNA to estimate differentiation among
southern Vermont, northern Vermont, New York,
New Hampshire, and Maine populations and female
genetic structure across the northeast. Eleven
microsatellite loci were used to exclude populations
as potential sources of individuals from Vermont,
predict the most likely population of origin for
individuals from Vermont, and detect overall genetic
structure across the northeast. To date, mtDNA

results indicate the southern Vermont population is a remnant of the reintroduction. Prelisnresults of
population exclusion/assignment tests and estimates of genetic structure will balaleaily November 2016.

Final results will be available in Spring 2017.
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Defining and Targeting High Hows

Bill Hoadley
1South Chittenden River Watch

The SCRW Volunteer Water Quality Monitoring Program samples the LaPlatte River and'$/Bf@alk which
drain into Shelburne Bay and Thorp and Kimball Brooks which discharge into Town Farmdsasn Pro
objectives include 1) identification of "hot spots" and need for mitigation and improved watersla@dgement
practices, 2) informing efforts to protect and improve water quality in our streams and negewaters, and 3)
establishment of baseline conditions for assessing trends and the effectiveness of measures tak@oue i
water quality in streams and nutrient loadings on their receiving water bodies.

Since the initiation of the SCRW program in 2004, our sampling program and monitoategiss have evolved
as our understanding of factors affecting water quality in our streams and of loadings on the lake and as o
priorities have come increasingly into focus. Key to this evolution have been an emph#sgsamalysis and
interpretation of our data, undertaking related studies outside the LaRosa program, redesigngbgram in
the context of the proposed 5-year basin planning cycle, and a willingness oEthédaccommodate
significant changes from the monitoring program as initially conceived.

Among the changes initiated have beenl) the establishment of strategically located "sentinetasiieled

yearly and more extensive coverage sampled for 2-year periods tied to the planning proce®gaastdft from
random flow sampling to the targeting of high flows. It is the purpose of this presentatidiscuss the basis for
defining and targeting of high flow rates, including 1) analysis of phosphorus burdens assodiatdspended
sediment, 2) particle size analysis, 3) in-stream sediment and nutrient mass balance analysis baseéam in-str
flow measurements, and 4) nutrient loading rates in relation to stream discharge rates.

Results of our analyses revealed a "critical" or "threshold" stream discharge rate above which 1) theéhmulk of
sediment and nutrients are discharged to the receiving waters and 2) discharges into receiving waters are
representative of contributing watersheds. These results have provided a basis for defining high flows. We have
found, furthermore, that in spite of local variations in rainfall, flow measured at the USGS gaging stdtien o
LaPlatte river was a fairly good indicator of discharge levels in all streams we sample. Whereas stream
monitoring of flow contributed greatly to our understanding sources of sediment and nutriesisbat

watershed level and their behavior in relation to discharge rates, as well as for comparing watersheds,
installation and maintenance of staff gages was found to be too costly to continugamogiflow rates at sub-
watershed level. The targeting of high flow rates, however, while it requires careful monitdritigcharge

rates and weather forecasts, and flexibility and depth of sampling teams, as well as willinhtreskgboratory

to accommodate unpredictable sampling schedules, has proved feasible.

Finally, it is hoped that by targeting high flows, and thereby increasing the comparabiiyults over time,
we can enhance our ability to observe trends, assess changes in water quality andsdad_ake Champlain
to, then, inform optimal water quality improvement practices at strategic locations within catchareht
subwatershed locations.
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Nitrogen Conc. (mg/l as N}

Figure 18. Nitrogen concentrations in McCabe's Brook - July 10, 2007.
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Moose in Northern New England - Populations, Forest Management, and
dimate Change

Peter Peking

tUniversity of New Hampshire

Abstract

The New England moosa&l¢es alces
story is only 35-40 years old and I
continues to evolve. Population dynamic
(growth, decline, stability), both moose |
and forest harvest strategies, economicsjis
and cultural values, and parasites/pests
including the winter tick@ermacentor
albipictug, brainworm
(Parelaphostrongylus tengisand spruce
budworm Choristoneura fumiferanaall
influence moose populations. Although
local moose density can be high and
affect forest regeneration and species
composition, studies in 3 states have
found minimal impact when accounting = AR b S
for growth out to 20 years. Local Figure 19.Ticks found on a calf during a tick count.

populations can and have been reduced to address specific forest management concerns and moose-vehicular
collision rates. However, of more concern is the winter tick, an ectoparasite of moose that has had increasing
impact on calf survival and adult productivity. Population models based on cuessdrch point to a slow,
long-term moose decline due to its impact. Climate change in the form ofeshwinters is the driver in these

models because of its positive influence on winter tick abundance. Because adult moosetyrfootal winter

tick parasitism is uncommon, yet productivity is reduced, maintaining and/or enhancidggtiaty will depend

on the continual availability of optimal habitat provided by commercial forestry.
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Defining Forest Health in Managed Forests
Sandy Wilmot

T Department of Forest, Parks, and Recreation

Definitions are important when attempting to detect changes that will have extensive and/ofdstigg
impacts on forest functions, on landowner's products, and on nature-based services that forestt joous
free of charge. Our State definition of healthy forests builds off Aldo Leopold's concepts of sel&rane
resiliency. Is this even possible under our new climate future? This presentation will review current forest
conditions, current stress agents, and explore the various situations where new definitionseamcs may be
needed.

Figure 20.Aerial survey monitoring forest tent caterpillar defiolawithin Vermont's forests.
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The Application of LIDARto Watershed Management on the White Mountain

National Forest

Landon Gryckowski

IWhite Mountain National Forest

Figure 21. Example of forest-wide soil mapping and terrestrial ecolagita
(TEU) mapping.

Newly-acquired LIDAR data across many
parts of the country have allowed land
management agencies to see and analyze
the landscapes they manage in new ways.
One of the products of LIDAR is a high-
resolution digital elevation model (DEM) of
the ground surface. Using this DEM, many
aspects of watershed management are
improved; for example, headwater streams
can be visualized and mapped, geomorphic
landforms can be identified for use in soil
surveys, and watershed boundaries can be
refined. Field efforts to map important
features within a watershed are therefore
streamlined, which increases efficiency. As
LiDAR data become increasingly available
across the White Mountain National Forest,
land managers are beginning to apply the
tools and techniques enabled by LIDAR data
to better manage the Forest and its
watersheds.
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Bioassessment in Vermont's Forested Wetlands: Past, Present, and Future

Charlie Hoh#?, Tina Heath, Laura Lapierre

Wermont Agency of Natural Resources
2Wetlands program

The Vermont Wetlands Program conducts bioassessments on Vermont wetlands, many of wiichsted
ecosystems. Monitoring and assessment work includes intensive field surveys (including tNati©Ral
Wetland Condition Assessment) in which data on plant species, soil, hydrology, and water qualitjeated

to determine wetland condition across the state. Additionally, rapid assessment data on the dietemdscape
characteristics, functions, and conditions are collected with a protocol known as the VieRapid Assessment
Method(VRAM). This tool is meant to complement and approximate overall wetland quality in ersdrogunt
of time. The VRAM protocol is being updated and will soon be rolled out with a web portal aed sitience
manual for use by the public and interested stakeholders.

General findings from our data collection
confirm that wetlands with lower §
disturbance and with large intact forested i
buffers tend to be in good condition with
better water quality, and score higher on
several condition and function metrics tha
those without these features - underscorin¢.
the importance of both intact forested “
wetlands and the upland forests in their
buffers and watersheds. Our plant diversit
data also illustrate the importance of
forested wetlands as among the most
biodiverse of Vermont's forested

ecosystems. ¥, QE‘ :
o “u":ﬁ Q% \

)

Figure 22. Seepage smp in Ripton, VT.
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Regeneration Responses to Management for Old-Growth Characteristicsin
Northern Hardwood-Qonifer Forests

William Keetort- 2 Aviva Gottesman?

IRubenstein School of Environment and Natural Resources,
2University of Vermont

Forest management practices interact with multiple sources of variabilig
to influence regeneration trends in northern hardwood forests. There i
uncertainty whether low-intensity selection harvesting techniques will
result in adequate and desirable tree regeneration. Our research is pafies
a long-term study that tests the hypothesis that a silvicultural approachiies
called "structural complexity enhancement" (SCE) can promote
accelerated development of late-successional forest structure and
functions. Our objective is to understand the regeneration dynamics
following three uneven-aged forestry treatments modified to increase
postharvest structural retention: single-tree selection, group selection,
and SCE. In terms of regeneration densities and composition, how dc
light availability, competition, substrate, and herbivory interact with
treatment effects? To explore these relationships, manipulations and §
controls were replicated across 2-hectare treatment units at two sites i
Vermont, USA. Forest inventory data were collected pre-harvest and 1 = ES
years post-harvest. We used linear mixed effects models with repeatetigyre 23 vermont hardwood-coniferous
measures to evaluate the effects of treatment on seedling and sapling forest

abundances and diversity (Shannon-Weiner H'). Multivariate analyses evaluated the raletiiatiye strength
of treatment versus alternative sources of ecological variability.

Thirteen-years post-harvest, the harvested treatments were all successful in recruiting a saplimgticlass
significantly higher mean than the control. However, in all of the treatments proéficio sprouting dominated
the understory in patches. Seedling densities exhibited pulses of recruitment and mortality with a significant
positive treatment effect on all harvested treatments in the first four years post-harvestliBgeliversity was
maintained, while sapling diversity was negatively influenced by the presence of herbivory (deer@sel mo
browse) and leaf litter substrate. Multivariate analyses suggest that while treatment had aalurefifect,

other controls were strongly influential in driving regeneration responses. Results indicatetsar uneven-
aged systems that retain or enhance stand structural complexity, including old-groarhctéristics, generally
show resilience to regeneration limitations depending on site conditions.
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Srategies for Reducing Phosphorus Loading and Sedimentation from Forestry
Operationsin Vermont

Gary Sabourih

WT Dept. of Forests, Parks, and Recreation

Sediment is the most common pollutant associated with timber harvesting. Soil is carriedvogtesinfter

timber harvesting equipment and trees dragged or carried over the ground loosen and expcsd.tBare

ground exposed during harvesting operations can be eroded by rainwater and enter nearby streams. Stream
crossings used during harvesting are a particular area of concern. An estimated 16% of the total phosphorus
load delivered to Lake Champlain comes from Vermont forestland. With forest covering maard.4 million

acres state-wide and representing 75% of Vermont's total land base, forestry is an important area of focus for
reducing sediment and phosphorus loading to state waters.

Figure 24. Projects aimed towards improving water quality in the Lake ChiarBgisin. Projects include controlling soil erosion on
logging trails, improving stream crossings, restoring forest riparidfels along streams, and stabilizing erosion-prone soils
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The Environmental Monitoring and Management Alliance (BEMMA) And White-
Tailed Deer Monitoring for Management

Lynn Christensoh

vassar College

Figure 25. Impact on forest understory from high deer density.

In the NE USA, white-tailed deer have become a target species for both forest managers and animal rights
activists. This leaves managing deer a complicated prospect. EMMA is a group of Hudson VeliesPres

utilizing multiple methods to control deer, while collecting ecosystem statie that is relevant to other land
managers challenged by deer overabundance. By partnering with the VMC, EMMA can provide both data and
insights into the area of deer management in urbanized landscapes. A continuing long-ternt forfedMA,
established in 2013, monitors ecosystem response to varying deer densities. Using multipte pjizti

exclosed and unexclosed areas, located along an urban to rural gradient, this project measures and evaluates a
suite of ecosystem variables under no deer activity, low deer activity, moderate ghdléér activity and

include; plant response (success and survival), soil and microbial response (carbon and nitrogen dgndmics)
biodiversity response (plant and animal populations).
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Changing Tree Soecies Distributions: A 30-Year Investigation into

Soatiotemporal Trends

David Gudex-Cro3sJennifer Pontius

IUniversity of Vermont Rubenstein School of Environment and Natural Resources

Slope Value
o High: 0.026

w0034
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Figure 26. Sugar maple trends within Vermont and New York. There i
negative trend across elevations.

Northeastern forests are dynamic assemblages
of tree species whose composition is influenced
by succession, disturbance, and forest
management. Recent evidence suggests that
climate change is also impacting species
distributions, with species such as northern red
oak Quercus rubrpprojected to become more
common across the region while others, like
sugar mapleAcer saccharujpare likely to
become less common. However, these projected
changes have largely been modeled at a coarse
spatial resolution based on relationships
between current species ranges and
environmental variables.

Here we present preliminary results on how the
abundance and distribution of ten key
northeastern tree species has changed over the
past 30 years by leveraging a novel set of species
abundance maps. In five-year time steps
beginning in 1985, we quantify overall trends in

species percent basal area to identify species generally increasing ("winners") and decreasing ("losers") in
abundance across the region. By fitting a regression to the percent basal area data at each 30m pixel, areas of
generally increasing and decreasing composition can also be identified for each species. Link#éldity an
environmental variables such as elevation, climate, soil, and site characteristics, we begin to spqiate

patterns in changing forest composition and what this implies for the future of the region's forests.
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Qontinuous Forest Inventory Across Vermont Sate-Owvned Land in the Northeast

Kingdom

Emily P. Meachar

ermont Department of Forests, Parks, and RecreatiGtate Lands Program

The Vermont Department of Forests, Parks & Recreation State Lands Program has established over 100

permanent plots in the Northeast Kingdom to begin Continuous Forest Inventory for Vermont State-owned
Lands. Continuous Forest Inventory (CFl) is a monitoring system started in 1947 by Ct@a8théss the need
to measure forest growth in addition to current forest conditions. Data collected from G&Mplbhelp land

Figure 27. Gavin Cook (CFl intern 2015) measuring
height in Victory state forest.

managers calculate growth rates and monitor changes in the
forest ecosystem. This type of inventory will also improve our
ability to understand changes in the forest over time and across
management regimes due to both natural disturbance events
and active management. Additionally, CFI provides a consistent
set of inventory data and creates a solid baseline for forest
research.

Vermont Department of Forests, Parks & Recreation Continuous
Forest Inventory will include a complete measurement of tree
growth, decay, and regeneration. Each plot will be measured
every 5 years. After the second season of plot establishment,
there are now over 100 permanent plots across the Victory
Management Unit and Willoughby State Forest at a density of
one plot per approximately 200 acres. The Vermont Monitoring
Cooperative has taken the CFI raw data and created a coherent
database that is available for public use. This data can be used
for a variety of projects and research. For example, UVM
Forestry Professor Anthony D'Amato intends to use the CFl data
to develop fine-resolution maps for use in his work.

Additionally, the Department of Forests, Parks & Recreation
hopes to use this data to calculate forest growth and accelerate
the long range planning process.
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Do Invasive Earthworms Affect Maple Regeneration?
Josef H. Gorrés

IPlant and Soil Science, University of Vermont, Burlington

The invasion of earthworms in northeastern hardwood
forests has affected considerable changes in soil
structure and understory vegetation. In combination
these understory modifications with browsing by deer

on two years of monitoring of earthworm infested 10
sugar maple stands in 2015 and 39 stands in 2016 in &
four frost-hardiness zones from Vermont to
Connecticut. We measured forest floor damage using
the Invasive Earthworm Rapid Assessment Tool,
determined earthworm and plant community, as well &
sapling abundance. We found 10 different earthworm Flgure 28 An earthworm

species during out investigation which represents about

50% of the known species in Vermont and 30% of known species that occur in New England. Many sites had
been affected by earthworms. Those that showed the most damage were invadadhidyricus terrestrigNight
Crawler) andAmynthas spp(Snake Worm species). In 2015, there were strong effedistefrestrisandA. spp

on plant cover, species richness and maple seedlings. However, in 2016 we foeiedilittince that invasion

made a difference in plant community and seedling recruitment. We attribute this to the @ffeice drought

that afflicted most of New England during the summer of 2016 when the monitoring was dosesitallings

in earthworm affected stands were first year seedlings that are still vulnerable to deer hgpwisithe absence

of effective earthworm controls, care should be taken to protect uninvaded sites.
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Soruce Grouse Habitat Ecology in Maine's Commercially Managed Acadian
Forest

Stephen Dunharh?, Erik J. Blomberg

ICooperative Forest Research Unit
2University of Maine

Spruce grouseaalcipennis canadenyis
inhabiting Acadian forest of the northeastern
United States are at the southern extent of
their range and are listed as state-endangered
in two (New York and Vermont) of the four
states where they persist in the northeast.
Often assumed to be associated with mature,
unharvested forests in this region, few studies
have addressed spruce grouse habitat ecology
in commercially managed forests. We
investigated occupancy and abundance of
male spruce grouse during the breeding
season and patterns of within stand-scale
habitat selection of spruce grouse hens during
the brood-rearing season in the commercial
forests of northcentral Maine. Patterns of
occupancy and abundance by male spruce
grouse were examined by surveying 30 stands
during each breeding season (May-June) in
2012-2014. Areas surveyed represented four
common forest harvest histories including
regenerating clearcut, pre-commercially
thinned, selection harvest, and mature
unharvested conifer stands. Probability of
detection given occupancy was 0.61, and the
Figure 29. Example of ideal spruce grouse stands. The top image shor Probability of occupancy varied by successional
grouse around an opening in an otherwise uniform conifer stand. The  stage from 0.37 to 0.77. Across our study area,
bottom image shows a patchier maliccessional stand. individual male grouse had a probability of
detection of 0.24 and the abundance of male grouse also varied by successional stag&roon2075 grouse
per surveyed stand. Based upon the covariates included in the models, both occurrence addredeuof
breeding male spruce grouse were highest in mid-successional, moderately dense, comifiestdd stands

that have experienced intensive forestry practices. We investigated within stand-scale (i.e., 3rd-ordevrselect
habitat selection by female spruce grouse during the brood-rearing season (JuneeQ@ak012-2014 by
tracking 30 radio-marked hens captured in 12 stands. We used general linear mixed models to construct
resource selection functions to compare use to availability for each hen. Female spruse getected for
abundant low vegetation structure (<0.5m), lowest tree branches 3-9 m above ground, anekfalensities
<1000 /ha. We also developed home range estimates based on 80% fixed kernel utilizationtidissritou
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determine appropriate scales for managing brood season habitat. We estimated fixed kernel hoe® faarizy

hens, and observed an average home range area of 37.7 ha (SE = 23.9 ha). Spruce-fir forests in the region have
declined in recent years and are predicted to decline further under all future climate scenarios. Currently, the
conditions selected for by spruce grouse occur predominantly in northern Maine within stands with a past

history of clearcutting followed by post-harvest treatments of herbicide and/or pre-comalghinning to

suppress hardwood regeneration. Our results suggest substantial opportunities to provide for habitat needs of
spruce grouse within commercial forests managed for conifer regeneration following stand replaciegtfiar
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Watershed-Sale Gonservation, Restoration and Management in The Maine

Woods

David Publicover

tAppalachian Mountain Club
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Figure 30. Forest management zones surrounding the west brar
the Pleasant River in Maine.

The Appalachian Mountain Club's Maine Woods
Initiative encompasses 70,000 acres of forestland
east of Moosehead Lake purchased from
commercial timber companies since 2003. The land
is managed for a combination of backcountry
recreation, sustainable forestry, habitat
conservation and outdoor education. The property
is encumbered by five conservation easements held
by the Maine Bureau of Parks and Lands, The Nature
Conservancy and the Forest Society of Maine and
has been certified by the Forest Stewardship
Council.

AMC's property contains the headwaters of two
rivers and several lake and stream systems. Of
particular note is the West Branch of the Pleasant
River, one of Maine's most significant wild brook
trout fisheries. The river was described by the Maine
Rivers Study as "one of the most primitive areas in
the state" and is a Nature Conservancy priority
portfolio aquatic ecosystem. Of the 32,000-acre
watershed upstream of Gulf Hagas, 77% lies within
AMC's ownership. In 2003 just 11% of this
watershed was conserved; today 94% is conserved,
with 64% in permanent ecological reserve.

In cooperation with the USDA Natural Resources
Conservation Service, AMC has undertaken a major
effort to improve aquatic habitat connectivity across
its property. Over the last five years AMC has
removed 19 barrier culverts and reconnected 22

miles of tributary headwater streams to their main stem rivers. These streams provide importantaied-

spawning habitat for brook trout and Atlantic salmon.

About half of AMC's property is designated for active timber management. The longytais to promote the
restoration of mature multi-aged forests that more closely reflect the natural composition and structure of th
region's forests. A strong emphasis is put on the retention and recruitment of large old trees anddadye w
debris. Complete overstory removals and even-aged management are avoided.
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AMC's management incorporates many of the climate change adaptation principles set fortiUS g
publicationForest Adaptation Resources: Climate Change Tools and Approaches for Land Mémagdeitson
to landscape-level conservation and restoring aquatic connectivity, these includevimgiforest road stability
and drainage structures, retaining a diverse species mix during harvesting, and retaining maturervehéte pi
seed source. (This species is currently limited on the property but is expected to increase in avartoes
climate.) AMC has also completed a verified forest carbon offset project with the Climate ActioneResarv
portion of the property.

AMC's activities are monitored annually by the easement holders and FSC. Long-term changes in forest
composition and structure will be monitored through period timber management and carboeqproj
inventories. AMC is a cooperator in the Maine Forest Service statewide spruce budworronngrprogram
and has assisted with the USGS Appalachian Trail Mega-Transect monitoring project.
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Appendix: Agenda for 2016 Conference

For informational purposes, the agenda from the conference is reproduced on the following pagdsdt i
available online ahttp://www.uvm.edu/vmc/annualMeeting/2016/agenda
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2016 Vermont Monitoring Cooperative Conference
Healthy Forests, Healthy Watersheds

Davis Center, University of Vermont

Friday, December 2, 2016



[ames.duncan@uvm.eduf you

would like to learn more.




forest health data rescue collaboration with

the NY Department of Environmental Conservation, data archive and publication support for the
Environmental Monitoring and Management Allianaggregation of Massachusetts monitoring and
research data and more.

VMC Data Management Portal Now Open to All
Built on the latest standards for ecological and scientific data sharing, the VMC portal is now available
to host and share data on the forested ecosystems of the region.
More information ahttp://www.uvm.edu/vmc/news/item/76

The Vermont Monitoring Cooperative Long-Term Monitoring Update — 2015
A review of long term trends in thirteen key areas affecting regional forest ecosystem healdd fgpdat
2015.Available online ahttp://www.uvm.edu/vmc/about/annual_report/2015

Cover Phote-“Forested Stream” by Rich Kirn













4:00-5:00

change: handson workshop | lEEEGEGEG

Organizer:Linda H. Pardo, USDA Forest Service, Northern Research Station
Room:Aiken 101 (building next door to Davis Center)

-Open to All-
Organizer Charlie Hohn, Vermont Agency of Natural Resourcé#etlands Program
Room:Chittenden

Forest disturbance in the Northeasus: Synthesizing field data and forest health
-Open to All-

Organizer: Garrett Meigs, University of Vermont

Room:Frank Livak

-Open to All-
Organizer:Robert Hyams, Lewis Creek Association, Habitat Restoration Solutions
LLC
Room:Jost

-Open to Alt
Organizer:Neil Kamman, VTDEC - Watershed Management Division
Room:Sugar Maple

-Open to Alt
Organizer:Mike Finnegan, Vermont Monitoring Cooperative
Room:Silver Maple

Posters & Social Hour(sugar/Silver Maple)

Enjoy conversation, posters and a cash bar at the end of the day. A list of posters can be found
below.




workshop [

Organizer: Linda H. Pardo, USDA Forest Service, Northern Research Station

The GIS-based tool, Nitrogen Critical Loads Assessment by Site (N-CLAS) evaluates the impact ofutiiple
stressors (N deposition and climate change) simultaneously for species of management concern on pulbic and
private forest lands. In addition to calculating species-specific critical loads, N-CLAS is designed to takeinto
account the impact of site abiotic factors on the response of trees to N deposition. Application of N-CLAS across
the northeastern U.S. allows us to evaluate which areas and tree species are most susceptible to impactsom N
deposition. N-CLAS can determine the critical load and exceedance for individual tree species or all the species
present. N-CLAS also provides information about the % of the area where deposition is in exceedance ofthe
critical load and the % area by species at risk at any given deposition level. We are incorporatingclimate change
scenarios in order to explore the interaction between climate change and nitrogen deposition. Thus, we will also
be able to determine the fraction of the region that is susceptible to detrimental impacts of N deposition under
projected climate scenarios. Use of this tool provides resource managers with a simple way to inorporate the
current state-of-the-science knowledge into their planning and management decisions. This workshop will teach
users how to work with this new tool to meet their resource management needs.

Room: Aiken 101 (building next door to Davis Center)

Forest disturbance in the Northeasus: Synthesizing field data and forest health aerial surveys




How to best monitor for efficacy of invasive plant control effort<| G

Organizer: Robert Hyams, Lewis Creek Association, Habitat Restoration Solutions, LLC

There are a number of initiatives to control Exotic/Invasive plant populations that impact a range of natural
communities within Vermont. Funding, whether federal, state, or NGO, typically covers cost of treatment for a
calendar year. | believe little work is being conducted to determine efficacy outside of the first season. As a result,
we are at risk of spending limited dollars and increasing chemical burden without empirical evid ence to justify the
means.

Room: Chittenden

Vermont Water Monitoring Council Meeting |Gz

Organizer: Neil Kamman, VTDEC - Watershed Management Division

The Vermont Water Monitoring Council serves to complement VMC's statewide work by convening a broad
stakeholder group for whom the availability of water quantity and quality data is of significant interes t. During this
session, the Council will meet. Invited content is envisioned to include: 1) Flood forecasting models for Lake
Champlain; 2) A sneak preview of modeling tools available to estimate phosphorus discharges from snall-scale
Lake Champlain catchments; 3) Updates to measured long-term phosphorus loads to Lake Chenplain; 4) new
developments in the LaRosa Partnership Program; 5) Introduction to the Clean Water Network; 6) Roundtable of
updates from monitoring groups.

Room: Sugar Maple

VMC Management Portal Overview and Training || GGz

Organizer: Mike Finnegan, Vermont Monitoring Cooperative

Over the past year, several significant changes have been incorporated into the VMC’s Management Portal, a wie
interface that enables researchers to manage their projects and datasets, while providing a public-facing side,
promoting discoverability and collaboration by end users. In this Working Session, the first half hour will be spent
walking through a typical use case, paying particular attention to the new features of the portal and describing the
benefits they provide. The expected outcome is that participants will be chomping at the bitto use the new
system! Fortunately, the remaining hour will be dedicated to helping those participants migrate their data in to the
portal with VMC staff's assigance available. If you plan to attend and have a dataset you wish to process, please
bring it on a USB Flash drive, preferably in Comma Separated Values (CSV) format.

Room: Silver Maple













