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The Conway School | Winter 2022Northwestern Massachusetts is one of the most forested, 
rural parts of the state in which the Mohawk Trail 
Woodlands Partnership (MTWP) aims to build economic 
and ecological resilience in the face of a changing climate. 
Funded by a three-year grant from the U.S. Forest Service’s 
Urban and Community Forestry Program, the MTWP seeks 
to identify high-priority riparian and floodplain forest sites 
for planting climate-adapted trees in the Deerfield and 
Hoosic River watersheds. The GIS analysis-based toolkit 
in this report offers a replicable way to prioritize and rank 
sites across the MTWP geographic region. 
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EXECUTIVE 
SUMMARY 
In August of 2011, the Deerfield River watershed 
experienced the most severe flood damage in 
state history from Tropical Storm Irene. The event 
caused an unprecedented 10 inches of rainfall to 
swell the Deerfield River 20 feet in height, leaving 
areas around the river vulnerable to damage from 
the swift wall of water. Farmers, drawn to the 
floodplains because of the nutrient rich soils, lost 
valuable topsoil and crops due to the floodwater 
and erosion.

This extreme weather event illuminated the 
vulnerability of the settled areas adjacent to the 
river and within its floodplain. Communities within 
the watershed have invested in planning for future 
storms and severe weather events predicted to 
occur more frequently. Climate change is already 
carving out a new normal, one which will be hotter, 
wetter, and stormier regardless of low or high 
emissions scenarios. Massachusetts is nearly 3.5°F 
hotter than in the beginning of the 20th century 
(Kunkel et al.) and is one of the most rapidly 
warming states in the U.S. (Karmalkar and Bradley 
cited in Dupigny-Giroux et al. 675).

What will resilience look like? Climate scenarios are 
predicting more rainfall in a shorter amount of time 
and more frequent storms. Flooding is a major risk 
to communities in the Deerfield River watershed, 
where settlement is often focused in floodplains. 

There are a number of strategies to mitigate the 
impacts incurred by more frequent and flashy flood 
waters; revegetating riparian buffers is the focus of 
this report. 

Riparian areas, the areas adjacent to rivers and  
water bodies, provide important ecological 
functions, including filtering run-off and slowing 
and storing flood water. They have been seriously 
impacted by land use and development in the 
Deerfield River watershed. Floodplain forests are a 
community of flood-adapted trees and herbaceous 
species occurring along streams and rivers prone to 
natural periodic flooding. They function as barriers 
to large floods by dissipating the energy of fast 
moving water, temporarily storing it and allowing it 
to settle out slowly. Riparian areas and floodplain 
forests also filter pollutants and sediment from 
water, which have proven to lessen erosion and 
damage caused by flooding downstream of them 
(Dixon et al.). However, floodplain forests are in 
decline due to former forestry practices and river 
modifications. Straightened streams, dams, and 
mills led these natural communities to be listed as 
imperiled by the Massachusetts Natural Heritage 
and Endangered Species Program. While much of 
the watershed is forested, areas lacking trees tend 
to be around waterways where they could offer a 
natural form of flood resilience. 

This report was commissioned by the Mohawk Trail 
Woodlands Partnership and New England Forestry 
Foundation as part of a grant received from the 
U.S. Forest Service Urban and Community Forestry 
Program. The goal of the grant-funded project is to 
create a process to identify where climate-adapted 

The East Branch of the Deerfield River.

Photo by Andy Arthur, flickr.com
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Tree planting could serve as a tool for resilience. 
The focus area for identifying parcels for tree 
planting is in six towns within the Deerfield River 
watershed: Ashfield, Charlemont, Conway, Hawley, 
Shelburne, and the village of Shelburne Falls. The 
process for identifying plantable sites is intended to 
be replicable in order to be applied to the rest of 
the Deerfield and Hoosic River watersheds in later 
years of the grant. 

Due to the scale of the area of interest, the team 
created a weighted GIS model that scores non-
privately owned and/or publicly accessible parcels 
based on how much each parcel would benefit 
from tree planting. These plantable parcels were 
identified by selecting publicly owned land that 
intersects a 200-foot buffer of a stream or river 
(recommended by the River Front Protection 
Act) within the six-town focus area. Variables 
that indicate an opportunity for tree planting to 
contribute to resilience were then scored and 
overlaid on the plantable parcels to give each 
a ranking of how trees might benefit the site. 
Variables used for scoring parcels in the model 
include the presence or absence of trees measured 
by canopy cover, the amount of impervious surface 
in each sub-basin, and the risk of channel erodibility 
by considering the surficial geology and velocity of 
the water body. 

After identifying plantable parcels, four templates 
were created to be used as a guide for choosing 

trees for various site conditions. Although 
buffer width effectiveness is subject to specific 
site conditions, a 100-foot buffer is generally 
recommended as an appropriate width for flood 
mitigation and water filtration. Because 100 feet of 
riverfront space can be limiting in identifying sites 
for planting, three other templates are included for 
sites with less room available for planting. These 
include planting templates for sites that need 
erosion control, sunny sites, and sites that have 
existing canopy but could use supplemental trees. 

Best management practices and a management 
guide were included to encourage the success of 
the trees after planting. Future climate scenarios 
were taken into consideration in recommending tree 
species as climate change may change the typical 
range of certain species. Warmer temperatures and 
variable rainfall patterns create climatic conditions 
that are predicted to favor southerly species like 
tulip tree (Liriodendron tulipifera). Predicted climate 
conditions are also likely to encourage pests 
and pathogens that leave some existing species 
vulnerable to predation and population decline, 
such as white ash (Fraxinus americana) which thrive 
in riparian areas.

Application of the site selection toolkit is 
demonstrated in a planting plan for the South River 
Meadow site in Conway, MA. The plan includes a 
list of recommended climate-adapted trees that is 
intended to be planted in spring 2022.

Created in ArcGIS Pro by Karen Tassinari

A digital rendering of the topography of the Deerfield River watershed.
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INTRODUCTION

The Mohawk Trail Woodlands Partnership 
(MTWP) is a collaboration between 21 towns 
and numerous regional organizations working 
to create a sustainable, natural-resource-based 
economic development plan that maintains the 
rural character of the forested northwestern region 
of Massachusetts. A committee of representatives 
from 17 of the 21 towns and regional governmental 
and non-profit organizations representing land 
conservation, economic development, forestry, 
and regional planning are collaborating at a 
watershed scale with the interconnectedness of 
this forested landscape in mind. MTWP’s goal is to 
build economic and ecological resilience to meet 
the diverse needs of these rural communities while 
sustaining the region’s workforce, population, 
and rural lifestyle. The collaborative is working 
to conserve forests for their ecosystem services 
and increase jobs and tax revenues by growing 
local forest products and natural-resource-based 
recreation businesses. 

The communities engaged in the MTWP are 
situated within the northern parts of Franklin and 
Berkshire Counties and within the Deerfield and 
Hoosic River watersheds.

“The river has its own language, we need to listen.” 
- Sarah Lookofsky (Gan)

Recent extreme weather events and increasing 
precipitation have created significant challenges 
and hazards for the communities in the Deerfield 
and Hoosic River watersheds, encouraging people 
to listen to the river. The Deerfield River and its 
tributaries experienced catastrophic flooding during 
Tropical Storm Irene in 2011. Flooding destroyed 
parts of dams, culverts, bridges and roads. Farms 
lost riverside fields, buildings were damaged, and 
the Deerfield River deposited 40 years worth of 
sediment into the Connecticut River and Long Island 
Sound, increasing dissolved oxygen levels that 
altered fish habitat and water quality.

This event spurred planning efforts across 
the region, resulting in a number of municipal 
vulnerability reports and watershed resilience 
plans. These reports identify major hazards and 

vulnerabilities in the Deerfield River Watershed 
and recommend prioritized strategies to improve 
resilience, including the restoration of riparian 
buffers and floodplain forests. These community-
based reports include voices from residents and 
outside experts, and use spatial data to help 
determine these hazards and solutions. They 
represent climate change planning efforts that the 
region and its communities have prioritized for the 
health, safety, and resilience of the watershed and 
all its inhabitants. Resilience “is about having the 
ability to recover after disturbances or significant, 
unpredictable changes in the local environment, 
such as those caused by a fire, flood, blizzard, or 
injury” (“Be Resilient”) and is a trait communities are 
striving for in the face of climate change.
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2013
MTWP formed

Fluvial Geomorphic 
Assessment of the 

South River Watershed, 
prepared for Franklin 
Regional Council of 

Governments (FRCOG) by 
Field Geology Services 2015

A Watershed-Based 
Plan to Maintain the 

Health and Improve the 
Resiliency of the Deerfield 

River Watershed, by 
FRCOG

2018
High Risk Stream 

Crossings in Hawley, MA: 
A Resource for Assessing 

Risk & Improving 
Resiliency, by FRCOG

Municipal Vulnerability 
Preparedness (MVP) 

Resiliency Plans 
completed by Ashfield, 
Conway, Buckland, and 

Charlemont  

2019
A Framework for 

Resilience: Responding 
to Climate Change 

in the Deerfield River 
Watershed, by FRCOG

2011
Tropical Storm Irene

2017
River and Stream Power 

Assessment Report 
Including Culvert and 
Bridge Vulnerability 
Analysis: Deerfield 

River Basin, prepared 
for UMass Amherst 
and Mass. Dept. of 

Transportation by Milone 
& MacBroom, Inc. 

TIMELINE OF REGIONAL PLANNING EFFORTS 
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The seasonality of Massachusetts is one of many 
factors that make the state an appealing place to 
call home. July brings average temperatures in the 
upper 60s°F and mid-70s°F with some variations 
across the state. Winters are chilly and snowy but 
don’t resemble an arctic tundra: average January 
temperatures range from the low 20s°F to 30s°F. 
Massachusetts sees around 45 to 55 inches of 
precipitation annually, which gives life to a diversity 
of vegetation (Kunkel et al.). But climate change is 
already carving out a new normal, one which will be 
hotter, wetter, and stormier regardless of low or high 
emissions scenarios. 

Massachusetts is already nearly 3.5°F hotter than in 
the beginning of the twentieth century (Kunkel et 
al.) and is one of the most rapidly warming states in 
the U.S. (Karmalkar and Bradley cited in Dupigny-
Giroux et al. 675). Compared to the time period 
between 1895 and 1969, precipitation has averaged 
about 4.7 inches more since 1970. This trend is 
expected to continue with annual precipitation 
projected to increase by as much as 7.3 inches in 
Massachusetts by the end of the century (Dupigny-
Giroux et al.).

More rain than snow will fall during winters because 
of warmer winter temperatures. Precipitation events 
are projected to become more severe, dumping 
higher amounts of precipitation at one time and 

increasing the risk of damaging floods. Between 
1958 and 2012, the Northeast experienced a 71% 
increase in heavy precipitation events, more than 
anywhere else in the country (A Framework for 
Resilience 18). Droughts, while less common in 
the Northeast, could intensify because of altered 
stream flows, increased evaporation from warmer 
temperatures, and changes in when and how much 
precipitation falls (Kunkel et al.)

Spring (March-May) precipitation is expected to increase by mid-century relative to the late 20th century under a higher emissions pathway. 
Western Massachusetts could see a statistically significant change (indicated by hatching) ranging from 10 to >15% (Kunkel et al.)

Temperatures in Massachusetts are projected to increase 
under both high and low emissions scenarios (Kunkel et 
al.).

Climate change is impacting Massachusetts...



A PLACE FOR TREES - INTRODUCTION  |   9

...and the Deerfield River watershed
The Northeastern U.S. is one of the most forested parts of the country. 

In the natural resource-rich Deerfield River watershed basin, forests 
cover nearly 80% of the land and play an important role in reducing 

stormwater runoff, recharging groundwater, providing wildlife 
habitat and food, and supporting clean water and air (A 

Framework for Resilience 10). These assets make a difference in 
an age of climate change, but forests, waterways, and 

communities in the watershed are still vulnerable to 
increased risks from rising temperatures, precipitation, 
and extreme weather events.

Precipitation will fall more 
intensely over shorter periods of 

time. An added five days a 
year with over one inch 

of rainfall is predicted 
in the watershed 
(A Framework for 

Resilience 18).

Under high emissions 
scenarios, annual 
high and low 
temperatures in 
the watershed 
are expected to 
increase by ~11°F 
(A Framework for 
Resilience 20).

11.49 °F11.49 °F

11.35 °F11.35 °F

Extreme weather 
events, such as 
Tropical Storms 
Irene and Tammy and the 
2017 tornado that hit the 
town of Conway, will occur 
more often.
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Building on the significant amount of town and 
watershed-level planning around climate change 
already under way, the MTWP aims to bring 
additional resources to one of the most rural, low-
income regions of Massachusetts. Funded by a 
three-year grant from the U.S. Forest Service’s Urban 
and Community Forestry Program and additional 
state and local matching funds, the MTWP seeks 
to identify high-priority riparian and floodplain 
forest sites for planting climate-adapted trees in the 
Deerfield and Hoosic River watersheds. Planting 
sites must be located within riparian areas and 
Wildland Urban Interface (WUI), which are target 
areas for federal investment for the Urban and 
Community Forestry Program. The New England 
Forestry Foundation (NEFF) is serving as the 
administrative agent for the grant. 

To complete the first phase of the grant, the MTWP 
engaged a team of students from the Conway 
School to complete this report. The students were 
charged with collecting and analyzing data on the 
health and current conditions of the Deerfield River 
watershed, with a special focus on riparian areas, 
floodplain forests, and urban centers. This report 
also focuses on how climate change is already 
impacting and will continue to impact the landscape 
and humans. 

In addition to completing a watershed-scale 
analysis, the student team conducted two rounds 
of individual and small group interviews. Twenty 
individuals engaged in the MTWP region or with 
specific topical knowledge shared their insights, 
expertise, and concerns, which are incorporated 
into this report. Organizations represented by those 
interviewed include Harvard Forest, Mass Audubon, 
Franklin Land Trust, Friends of the South River, 
Fields Geology, FRCOG, Deerfield River Watershed 
Association, Hoosic River Watershed Association, 
Trout Unlimited, U.S. Forest Service, and the MTWP. 

Using these analyses and interviews as a backbone, 
the Conway team created a site selection toolkit for 
identifying high-priority plantable areas within the 

towns of Ashfield, Charlemont, Conway, Hawley, 
and Shelburne, and the village of Shelburne Falls. 
Analyses and maps include Buckland because of 
it’s central position within the MTWP geographic 
region. No sites are recommended within Buckland. 
The site selection toolkit relies on GIS analysis and 
other considerations for identifying the highest 
priority sites to plant climate-adapted trees. This 
toolkit was designed to be used in later years of the 
grant to identify high-priority sites in other parts of 
the Deerfield and Hoosic River watersheds. 

After using the toolkit to generate a list of plantable 
sites, the team created maintenance and planting 
templates for a variety of site conditions (e.g., 
erosion control). The selected site conditions 
exemplify recurring site conditions found in other 
parts of the Deerfield and Hoosic River watersheds, 
so the templates can be used in later years of 
the grant. Finally, a planting plan that includes a 
list of recommended climate-adapted trees was 
developed for one site selected using the toolkit, 
which the MTWP hopes will be planted in spring 
2022.

2020 Population

• Ashfield: 1,695
• Buckland: 1,816
• Conway: 1,761
• Charlemont: 1,185
• Shelburne: 1,884
• Hawley: 353

Per Capita Income in Franklin County: $35,919 
Data from 2016-2020 in 2020 dollars

Population by Race in Franklin County: 
Approximately 95% White, 2% Black or African American, 2% Asian, 1% other

Source: 2020 Census Results

This report focuses its analyses and site selection on the six-town 
area of the lower Deerfield River watershed.
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Why the Wildland Urban Interface?
According to the U.S. Fire Administration, the Wildland 
Urban Interface is the “zone of transition between 
unoccupied land and human development . . . where 
structures and other human development meet or 
intermingle with undeveloped wildland or vegetative fuels” 
(“What Is the WUI?). The concept of the WUI was first 
introduced to help prioritize allocation of federal resources 
for wildfire management research in places where people 
lived in close proximity to forests (Sommers).

The Federal Register splits the WUI into two categories, 
interface and intermix, based on vegetation and population 
density. Interface zones are areas where structures are 
adjacent to wildland vegetation that covers less than 50% 
of the land and there are generally more than 250 people 
per square mile. Intermix zones are less populated per 
square mile, and structures are intermingled with wildland 
vegetation that covers more than 50% of the land. Given 
the relationship of the WUI to population density and the 
focus of the USFS Urban and Community Forestry Program 
being on urban centers, any plantable sites identified in 
the interface category will be prioritized over those in the 
intermix category.

INTERFACE

INTERMIX

Assess the health, water 

quality, and impacts of 

climate change within the 

Deerfield River watershed.

1

Create a replicable process 

of identifying high priority 

sites to plant trees within 

the six-town focus area.

3

Design templates for 

planting and maintaining 

climate-adapted trees in a 

variety of site conditions. 

4

Engage stakeholders 

through two rounds of 

individual and small group 

interviews.

2

REPORT GOALS

Illustrations by Claire Baglien



• Stabilize stream 
banks and reduce 
erosion. 

•   Protect channel-forming 
processes and channel stability 
(Vermont Agency of Natural 
Resources).

• Reduce the impacts of flooding 
through temporary storage, rainfall 

interception, and the slow release of water.

• During flood events, riparian buffers, intact 
floodplain forests, and wetlands can slow runoff and 

absorb excess water. This reduces peak flows and can 
lessen downstream flooding. 

• Vegetation absorbs nutrients from overland and sub-
surface flows into their woody stems.

•   Supplies large and small pieces of woody debris and organic 
materials as food and habitat for wildlife, fish, invertebrates, and amphibians.

• Creates habitat and wildlife corridors. Hosts high rates of biodiversity (National 
Research Council).

• Filters sunlight and shades waterways and water bodies, cooling 
water and moderating temperature, 

helping buffer climate extremes (L.J. 
Cole, et al)

Benefits of Riparian  
Areas & Buffers
A riparian area is the land adjacent to a stream 
bank or lake. Water flows from upland areas to 
and through riparian zones, into streams and 
rivers, and other water bodies. Riparian areas are 
part of dynamic ecosystems, comprising rivers, 
streams, lakes, wetlands, and floodplains that form 
a complex and interrelated hydrologic system 
(Verry 2000). They are characterized by frequent 
disturbances, including the erosive forces of water 
and flooding which help create their complex 
habitat. 

Riparian areas can function as buffers and corridors. 
A vegetated or forested riparian buffer contains a 
combination of trees, shrubs and herbaceous plants. 
These areas contain unique soil and vegetation 
characteristics, are important ecologically for land, 

water quality, and aquatic organisms, and offer 
innumerable ecosystem services. 

Healthy riparian areas retain water on site and their 
permeable soils absorb and filter runoff. The un-
compacted soil beneath streamside forests, full of 
organic matter, makes it highly porous and able to 
absorb precipitation. Ground cover and organic 
debris accumulated on the forest floor acts as a 
barrier to help slow down surface water runoff 
after rainfall or during snow melt, thus providing 
additional time for infiltration to take place (Cohen). 
This important contribution to water quality matters. 
Over 60% of Massachusetts communities are 
dependent on surface water as their primary source 
of drinking water. (About-RPA). There are almost 200 
public drinking water supply wells within riverfront 
areas in the state. (About-RPA). The shading and 
insulation of tree canopies on headwater streams is 
also important for keeping both lower and higher 
order stream temperatures cold. 

“Riparian areas, in proportion to 
their area within a watershed, 

perform more biologically 
productive functions than do 

uplands.” 
(National Research Council)

RIPARIAN 
BUFFERS:

12    |    A PLACE FOR TREES - INTRODUCTION



AN EXAMPLE OF A HEALTHY FORESTED RIPARIAN BUFFER
Based on a schematic of its influence relative to aquatic and upland areas in Riparian Areas (National Research 
Council).

Materials flow, habitat 

Organic matter input, shading

Bank stability

The Wetlands Protection Act (Massachusetts General 
Laws (MGL) Chapter 131, Section 40) protects wetlands 
and the public interests they serve, including flood 
control, prevention of pollution and storm damage, 
and protection of public and private water supplies, 
groundwater supply, fisheries, land containing shellfish, 
and wildlife habitat. The law protects wetlands and 
resource areas, such as land subject to flooding (100-year 
floodplains), the riverfront area, and land under water 
bodies.

Riparian areas are fundamental to the livelihoods 
of humans, animals, and plants, and the history of 
human alterations necessitates their restoration 
and management. The Riverfront Protection Act 
defines the riverfront area as a corridor that is 
measured from the mean annual high water line 
on each river bank outward 200’ horizontally 
and parallel to the river. The total recommended 
riparian buffers are at least 100’ wide, to provide 
the minimum protection for water quality. Wider 
buffers provide a higher level of stream protection 
and better wildlife habitat. A diversity of plants in 
each zone creates more resilience to severe weather 
events, wildlife disturbance, and invasive species or 
pests. Healthy buffers that can withstand flooding 
and provide the highest level of protection for 
streams consist of multiple zones.
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LAND ACKNOWLEDGMENT
The MTWP geographic area encompasses land stolen from indigenous people including the Pocumtuc (also 
spelled Pocumtuck), Mohican, and to some extent the Western Abenaki and Nipmuc people. According to 
Conway faculty member and Wetland Scientist Bill Lattrell, “The Western Abenaki that lived in this area were 
most likely Sokoki Abenaki (also spelled Sokwaki), known to inhabit southern Vermont.” These indigenous 
communities stewarded and continue to steward this land today. 

Acknowledging who this land belongs to is a small step. It is not enough to repair and reconcile the devastation 
of forced removal from ancestral lands, broken treaties, and racist policies perpetuated by colonizers on 
indigenous individuals, communities, and their ways of life. Organizations engaged with the land must reflect 
on steps to take beyond land acknowledgments that deepen their collective understanding of this history and 
determine how best to approach building an authentic, non-extractive relationship with tribes.

14   |   A PLACE FOR TREES - LAND ACKNOWLEDGMENT



A PLACE FOR TREES - LAND ACKNOWLEDGMENT  |   15

Approximate indigenous territories before colonization across present-day Massachusetts. Map from native-land.ca



The six-town focus area is located in the Deerfield River watershed in the Berkshire highlands region of 
northwestern Massachusetts. Its densely forested landscape contributes important ecological benefits for the 
health of the land and water. This rural region contains small farms, orchards, and villages.

This area has supported human settlement for 12,000 years, and New England’s long history of human 
modification, combined with natural disturbances, has altered the functions and pattern of the landscape.

A small village in Massachusetts where much of the land was dedicated to agriculture. 

Source: Wikimedia Commons

16   |   A PLACE FOR TREES - THE LAND

THE LAND

16   |   A PLACE FOR TREES - THE LAND



A small village in Massachusetts where much of the land was dedicated to agriculture. 
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Change is Constant
The Deerfield River basin experienced drastic 
changes and landscape formations as a result of 
glaciation at the end of the last Ice Age, nearly 
14,000 years ago (Lothrop et al.). This includes the 
formative scraping of soil off the hilltops, which 
left glacial till, shallow soils, and exposed bedrock 
covering the landscape. In the uplands where there 
is shallow bedrock, soils are generally nutrient poor  
(MacBroom).

Forests in the northeast United States, and 
more specifically their composition, processes 
of succession, and species migration, have been 
shaped by climatic forces since they underwent 
dynamic transformation at the end of the Wisconsin 
glaciation (Janowiak et al.). Most of the plant 
species in New England migrated to the region 
8,000 years ago, with  some species, like the 
American chestnut, not arriving until 3,000 years 
ago. Insects, disease, beaver activity, and wildfires 
have affected the landscape.  Wind events also 
shaped and changed forest communities (Lorimer 
and White), as well as “regional variations in climate, 
topography, and human settlement patterns” 
(Nicholas 107).

Abundance                   
First Nations people have lived in the northeastern 
region of the American continent for at least 12,000 
years, since the end of the Wisconsin glaciation 
(Bruchac). They mostly lived off of the abundance 
by fishing, hunting, and foraging. The larger rivers 
supported a variety of fish and aquatic species that 
provided ample food sources, particularly shad, 
which returned to the river each spring, as did the 
people to catch them (Route 116).

People started to minimally shape the landscape 
of present day Southern New England a few 
thousand years ago by clearing small areas of 
land for agriculture, sometimes with the use of 
fire. Along the Deerfield River, Pocumtuck nations 
skillfully utilized the rich alluvial soils along the river 
for growing maize, beans, and squash together in 
mounds (Cronon).

People farmed fields for seven to ten years without 
fertilizing, then left fields fallow for ten to fifteen 
years, before returning to production (Toesnmeier). 
This created a mosaic of forest in different levels 
of succession (Nicholas 115). The Pocumtuck 
communities used forests for building materials and 
fuel, as well as hunting grounds. The vegetation 
consisted of a mixture of pines, spruces, fir, hemlock 
and a variety of hardwoods (Nicholas 107). The 
period from 9,000 to 7,000 years ago, the Early 
Archaic, experienced a dramatic increase in growth 
of nut bearing trees, with oak production tripling to 
about 30 percent over the previous period (Route 
116). It’s generally thought that the indigenous 
people in the Deerfield and Connecticut River 
valleys used low intensity burns to clear sections 
of forest to open up the canopy, remove the shrub 
layer, and promote herbaceous growth (Cronon). 
added light and created drier soil conditions, and 
increased the fertility of the forest, favoring trees 
like oak, hickory and chestnut, all which could 
sprout from their stumps. These practices also 
increased nut harvests and increased the yields 
of forage plants such as berries and grasses, for 
humans and animals alike. Game prospered in these 
conditions, as did birds of prey (Cronon).

The word Pocumtuck derives from an Algonquian 
locative word that variously translates to indicate 
a place beside a “narrow, swift river,” or a “short, 
shallow, sandy river.” This flexible translation accurately 
characterizes the Deerfield River, which ranges from 
a rocky channel of swift rapids at its upper reach to a 
sandy meandering stream in Deerfield.” (Bruchac)



Widespread clear cutting of forests, and agricultural uses, changed the  
landscape of New England.

1830s Forest  
Cover Map
Harvard Forest compiled data 
at the height of deforestation in 
New England. These towns lost 
a significant amount of forest, 
including riparian and floodplain 
forests. This influenced the water 
quality, wildlife habitat, wetlands, 
and had downstream effects. 

1830s Forest Cover

Waterways

Towns Without Data

1830

1740

Source: Harvard Forest

Source: Harvard Forest

Colonial Disturbance  
When colonists arrived, they remarked about the 
old-growth forests, the park-like woodlands, and 
abundance of flora and fauna. The English settlers 
did not view the land as civilized, and their invasion 
and occupation of the land altered the forested 
landscape in the uplands and along the rich river 
valleys. In 1750 they began clearing the forests for 
fuel, agriculture, pasture, orchards, buildings, and 
lumber (Route 116). Unlike the Pocumtuck people, 
who relocated during the winters and camped along 
the rivers during the salmon runs (Cronon), the 
English kept more permanent residences and mono-
cropped fields.  

Deforestation in New England peaked by 1840, with 
a loss of 80% of the original forests. “The remaining 
forests were cut for fuel wood, charcoal, potash, 
lumber, furniture, pulp, and paper” (Foster and 
Aber). The near-total deforestation of upland and 
riparian forests impacted the entire landscape from 
forest composition and wildlife and waterways. It led 
to severe soil erosion and delivery of sediment from 
the previously forested uplands into the rivers and 
made streams and river banks unstable and prone 
to frequent flooding and erosion (Foster and Aber).
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Movement on the Landscape
The indigenous peoples in Northeastern 
Massachusetts used what is now known as the 
Mohican Mohawk Trail for a trade and travel route.  
It connected the Hudson and the Connecticut 
valleys along a route that followed the Hoosic 
River, traveled across the Hoosac Mountains, 
and then continued along the Deerfield River 
(Mohican-Mohawk-trail). The Mohawk, Mohican, 
Pocumtuck, Wabanki, and other Native American 
tribes used the trail to reach rivers to fish during 
the annual spring salmon runs up the Connecticut 
and Deerfield Rivers, and to hunt in the rivers’ lush 
valleys (Mohawk Trail U.S. National Park Service). 
Shelburne was the location of an important native 
transportation route over the highlands along the 

Deerfield River from the Connecticut Valley to the 
western interior (Route 112 Scenic Byway Corridor).

European settlers used the highly traveled foot path 
to go between the English settlements of Boston 
and Deerfield, and Dutch settlements in New York. 
Settlers and traders widened the path for their 
horses and carriages, and relocated sections of 
the original trail (Historic Areas in Massachusetts). 
They built roads and buildings in the late 1700s and 
1800s and numerous sawmills and grist mills were 
established in the six-town area along the rivers 
and streams (Route 116). The historic development 
patterns and infrastructure altered the waterways 
and removed the protective riparian forests.    
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Well-drained 

Moderately Well-drained

Poorly Drained

Very Poorly Drained

Soil Drainage Map
The glacial till and exposed bedrock in the uplands 
are rocky and moderately to excessively drained. 
They are generally acidic and low in nutrients 
because of the excessive drainage. 

Along the rivers and stream channels, there are 
moderate to poorly draining alluvial soils. These 
soils consist of sands, silts and other particles, 
deposited by rivers and streams, and are rich in 
minerals such as potash. The nutrient-dense soils 
reside in the valleys along the loamy floodplains 
and river terraces, and in the organic rich matter in 
riparian buffers. 

Poorly draining areas can benefit from perennial 
vegetation that stores water, slows runoff, and 
increases flood water storage. Trees and shrubs 
help increase water holding capacity it these poorly 
drained soils.

All the orange and pink colors show the prime farmland occurring 
along the rivers and streams where the alluvial deposits have 

enriched the soils with fertile silts. 
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The agricultural land in 
riparian buffers is at risk of 
erosion and flooding.

Cultivated Land

Pasture and Hay

Grassland

Waterways

200-foot Buffer

Current Agricultural Use Map 
Farms thrive in the flat, fertile soils along the rivers 
and streams and 9% of the total land within the 
six towns is used for agriculture. In unforested 
riparian areas, nearly the same percentage (8%) 
of land is in agricultural production. The Conway 
team calculated these percentages using a 200-
foot buffer on both sides of waterways in all six 
towns. Many riparian areas adjacent to or part of 
agricultural land are forested; however, there is still 
opportunity to re-vegetate buffers to mitigate the 
negative impacts of agriculture on waterways as well 
as the negative impacts of flooding and erosion on 
agricultural land.

These farmlands are cultivated for crops like 
corn and hay, maintained as pasture to graze 
livestock, and to grow fruit tree orchards. Farms 
can contribute to ecological services, including 
providing habitat for fish and wildlife, ground 
water infiltration, and reducing flooding, or the 
inverse, creating negative ecological impacts (A 
Watershed-Based Plan 15) including water pollution 
and sedimentation from bank erosion. Excessive 
irrigation withdrawal from streams can lower the 

water tables, and 
change the structure 
and function of 
the riparian areas 
(National Research 
Council 161). 
Vegetated buffers, 
including perennial 
grasses, woody shrubs, 
and trees, stabilize soil, 
filter stormwater runoff, and 
store groundwater. 

Farms with vegetated buffers between crop lands 
and waterways have more resilience to flooding, 
however a portion of the agricultural lands along 
waterways do not have forested riparian buffers. 
This type of agricultural development, that extends 
to the banks of the rivers and streams, creates 
vulnerable conditions for exposure to compaction, 
which decreases infiltration, erosion, increase of 
overland flow volumes, stream widening, and 
flooding. (National Research Council 161). This 
increases the risk of being flooded and losing 
valuable soil and farmland. 
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Impervious surfaces

Waterways

major streambank erosion problems and down 
stream flooding (Cotrone). 

Development and impervious surfaces built along 
waterways, within riparian areas, contribute to the 
increased stream bank erosion, pollution entering 
the waterways, and vulnerability to flooding.

Planting trees near developed areas can reduce 
stormwater runoff; their branches and leaf canopies 
slow and intercept the rainfall, and trees use and 
store stormwater. In urban and suburban settings 
a single deciduous tree can intercept from 500 
to 760 gallons per year and a mature evergreen 
can intercept more than 4,000 gallons per year 
(Cotrone). Low Impact Development can reduce 
the harmful impacts of impervious surfaces (A 
Watershed-Based Plan 13) and encourage green 
infrastructure, like tree plantings, to reduce runoff.

Impervious Surfaces Map
Riparian forests and floodplain forests in the region 
have been lost to residential areas, infrastructure, 
and other development. Massachusetts is losing 
thousands of acres of forests to impervious surfaces 
in the form of subdivisions, roads, and commercial 
development every year (Thompson). Agricultural 
land is also vulnerable to development, especially 
along existing roads (A Watershed-Based Plan 
14). Areas with more impervious surfaces correlate 
with higher concentrations of population and 
development, including town centers like the village 
of Shelburne Falls. In developed areas, the loss of 
vegetation and increased impervious surfaces can 
lead to less ground water infiltration and increased 
stormwater runoff. For example, one inch of rainfall 
on an acre of a parking lot produces twenty-seven 
thousand gallons of stormwater! Increases in 
stormwater volume reaching streams has caused 

Development in Shelburne Falls reaches the edge of the Deerfield River.

Photo by Doug Kerr, www.flickr.com



Major Roads

Secondary Roads

DCR Roads

Trails

Roads Map
In this region, most of the impervious surfaces are 
roads. Roads and dirt roads also contribute to sheet 
flow runoff and erosion, as well as sedimentation of 
the waterways. Fill that was added in order to build 
roads also adds gravels that can easily moved into 
a river during a flood (Vogel et al.). Roads built near 
rivers may have more risk of failure, especially at 
stream crossings see page 38 and 39 in the water 
section.

Stormwater management systems that collect 
water from impervious surfaces, via storm drains, 
also increase the delivery of stormwater directly 
into streams and rivers. This can increase flood 
vulnerability in developed areas and downstream. 
Historic practices of developing roads next to the 
river removed the protective ecological role of the 
riparian buffer and created more stormwater runoff 
and vulnerability to flooding. 

Re-vegetating riparian areas along roads can reduce 
some of these negative effects by slowing water 
from entering streams so quickly, filtering and 
absorbing runoff, and reducing the erosive forces of 
sheet flow off of roads. 

Road damage caused by flooding from Tropical Storm Irene due to bank instability.

Photo by MassDot



Town-owned

Open Space

Private and Residential

Land trust; non-profit

Conservation and 
Preservation

Land Ownership
On this map, the red parcels are town-owned 
and the yellow are owned by other government 
agencies and nonprofits. These represent 
opportunities for partnerships for climate-adapted 
tree planting. Some of the large yellow swaths 
include state forests. 

Within the six-town project focus, a much larger 
percentage of privately owned and residential land, 
in light blue, border riparian areas (residential land 
accounts for 23% of the private land in the study 
area). Although these may be appropriate sites for 
riparian tree planting, they are not within the scope 
of this grant.

Land that is non-privately owned includes Protected 
(39% percent of the Deerfield River watershed is 

permanently protected from development) and 
Recreational Open Space parcels owned, and 
therefore managed, by the Commonwealth of 
Massachusetts, Department of Conservation and 
Recreation State Parks & Recreation, Department 
of Fish and Game, land trusts, municipalities, non-
profits, and religious organizations. 

The client requested that only publicly accessible 
and/or non-privately owned land be considered 
for tree planting sites because they are likely to be 
easier to maintain and can become public education 
projects. For this reason, publicly accessible and 
right-of-way properties were included in the 
analysis. Some of these properties are privately-
owned, but have public access.

Right: The mixed hardwoods forest  
typical in the Deerfield River watershed.
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Map source: www.ecoclimax.com forest-types-of-new-england

Northern Hardwood Forest Species
American beech, sugar maple, yellow birch, Eastern 
hemlock, red spruce.

Transition Hardwood Forest Species 
Red maple, sweet birch, tulip poplar, black cherry, 
northern red oak, eastern white pine (Janowiak et al. 
19)

Riparian Hardwood Species
White and green ash, black ash, swamp white oak, 
sycamore, American elm, river birch, red maple, 
silver maple, balsam fir.

Other Trees in the Watershed

Forests in the Deerfield  
River Watershed 
are situated in the transitional zone between the 
boreal forest to the north and the mixed deciduous 
woodlands of the south. There are numerous types 
of forest communities within the transition zone 
(Sutton). Compared to the forests of the pre-colonial 
period, modern forests have less difference in age 
diversity, and different species composition. The 
abandoned fields sprouted with pioneer species 
like white pine and black birch, and created shade 
for understory species like hemlock and sugar 
maple. In the early 1900’s, the clear-cutting of white 
pine stands led to the dominance of fast growing 
hardwoods including red maple, ash, and cherry 
(Landscape History).

Trees in the six town focus area and the Deerfield 
River watershed include many species from the 
Appalachian hemlock-Northern hardwood forest. 
This habitat type is an ecological generalist in 
much of its range, occupying a variety of landforms 
and bedrock types. The warming climate and 
pest pressures may transition this system to be 
more similar to the Southern Appalachian Oak 
Forests (Terrestrial Habitat Map), necessitating the 
consideration of climate adapted trees in this report.  

Boreal

Northern hardwood

Transition hardwoods

The Deerfield River watershed contains a majority 
of species from the northern hardwood forests, and 

transition hardwoods. 
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• Sweet birch

• Paper birch

• Gray birch

• Pignut hickory 

• Tamarack

• Black spruce

• Red pine

• Pitch pine      

• Balsam poplar                                                                               

• Eastern hop hornbeam

• Big tooth aspen 

• Quaking aspen

• White oak

• Scarlet oak

• Chestnut oak 

• Black oak

• Northern white-cedar 

• American basswood 



Graphic created using ArcGIS Pro by Karen Tassinari

Trees’ ecological role in the hydrologic cycle. 
Vegetation disperses rainfall, allowing it to 
settle more gently and erode less. 

Leaf litter

Throughfall
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Litter interception 
and evaporation

Net rainfall entering the soil

Throughfall

Mineral soil

The heavily forested landscape of the Deerfield 
River watershed provides many important ecological 
and human economic benefits. Forests cover 75% of 
the project study area, and contribute to stormwater 
mitigation and climate resilience (A Watershed-
Based Plan). The forests in the Deerfield River 
watershed prevent about 171 million gallons of 
stormwater runoff into streams and rivers per year, 
saving municipalities and residents over $1.5 million 
annually in stormwater mitigation and infrastructure 
costs (A Watershed-Based Plan). 

Forests play a valuable economic role in the six-
town study area; for example, sugar maple trees 
are tapped for sap to make syrup, and red oak and 

Canopy interception 
and evaporation

white pine are used for timber and forest products. 
The forested terrain of the region draws tourists, 
recreation enthusiasts, and anglers. 

The 78% of the riparian buffers being forested; 
there are unvegetated areas that create vulnerable 
conditions for flooding and water quality as has 
been discussed in the previous analyses. Efforts 
to protect these critical riparian areas and restore 
vegetation will enhance the resilience for the 
communities living in the watershed. Many local 
organizations, including the MTWP, are working 
to protect riparian areas and forested land that is 
vulnerable to development in order to preserve the 
valuable ecological role they play.
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• Big tooth aspen 

• Quaking aspen

• White oak

• Scarlet oak

• Chestnut oak 

• Black oak

• Northern white-cedar 

• American basswood 

The Deerfield River watershed’s forested landscape created with an exaggerated scale to show the topography of the region.



Floodplain Forests 
Floodplain forests are special plant communities 
that occupy areas around rivers and streams that 
actively flood annually or semi-annually. These 
forests are valuable because of the ecosystem 
services they provide, most notably their role in 
flood regulation (Marks et al.). They also have high 
habitat value. The damp soils offer rich insect and 
amphibian breeding habitats, and the saturated 
soils generally thaw earlier in the season, providing 
insects for migrating birds in early spring. They also 
act as wildlife corridors, especially in areas with 
fragmented travel routes (“Floodplain Forests”). 
Generally, in Massachusetts floodplain forests 
have a canopy that includes silver maples and an 
herbaceous layer that includes ostrich fern and 
wood nettles (Major-River Floodplain Forests). 

Floodplain Forests at Risk
While these natural communities once were 
common, they are now listed as imperiled (S2) 
by the Natural Heritage & Endangered Species 
Program. The nutrient rich sediment that make 
these areas a good growing environment for 
floodplain tree species also makes them good for 
agriculture land. 

The high amount of human modification in the 
Deerfield River through the construction of dams 
and straightening of channels also threaten 
floodplain forests by altering the amount of flooding 
that the riparian areas would typically receive. 

The land use, development, and modifications of 
floodplains and riparian zones have an influence in 
the hydrology of the watershed and flood resilience 
for the communities up and downstream. The 
further recommendations section addresses reasons 
to restore riparian buffers on privately owned land, 
including agriculture lands, as a means of making 
a beneficial impact within the Deerfield River 
watershed.

Floodplain ecoregions in Massachusetts (Major-
River Floodplain Forests; Classification of the 
Natural communities in Massachusetts).
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Photo by Nicholas T flickr.com

One of the major reasons Tropical Storm 
Irene was so damaging to the land in the 
region was because of heavy precipitation 
that had fallen in weeks prior, completely 
saturating soils and raising groundwater 
levels higher than they had been in a 
decade. Inundated with surface water runoff 
from towns and hillsides, rivers and streams 
swelled. Without many waterways connected 
to their original floodplains, flood water 
had no opportunity to spread out and be 
absorbed by soils threaded with roots of 
floodplain forest vegetation. Mitigating some 
of the impacts of extreme weather events 
like Tropical Storm Irene is perhaps one of 
the greatest roles floodplain forests can play 
(Hatch).

Four kinds of floodplain forest communities are typical 
in Massachusetts, distinguished by their vegetation, and 
location along the river. 

• Large river floodplain

• Small river floodplain

• High terrace floodplain

• High gradient river floodplain

 
Large river floodplain forests are found in the Deerfield 
River watershed, as are:

• Riverine island floodplain forest

• Transitional floodplain forest (vegetation is 
associated  
between large river and small river floodplain) 
(Kearsley)

Photo by Nicholas T flickr.com
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Emerald Ash Borer: The Most 
Destructive Forest Pest in North 
America

White ash (Fraxinus americana) and green 
ash (Fraxinus pennsylvanica) are a common 
species in riparian forests across the northeast 
and play an important role in the function of 
these ecosystems. Their roots act as a filter 
for sediments and pollutants from urban 
areas and agricultural fields. Ash also regulate 
the temperature of the forest floor and the 
distribution of nutrients. The Tree Atlas, Version 
4 suggests that both white ash and green ash, 
in addition to less common black ash (Fraxinus 
nigra), may experience a small increase in 
suitable habitat by 2100; however, one pest is 
behind a predicted decline in ash trees.

The emerald ash borer (EAB) likely came to 
the U.S. in ash wood used to stabilize cargo on 
ships. Native to eastern Russia, northern China, 
Japan, and Korea, its introduction to the U.S. in 
the 1990s meant it could feast on any species 
of ash tree without competition or predation 
usually found in its native environment. EAB 
is quick to kill ash, including healthy trees, 
by eating the phloem under the bark. This 
strangles the tree by cutting off its water-
conducting tissues, killing it within three to four 
years (McCullough and Usborne). 

As of January 11th, 2022, EAB has been 
detected across Massachusetts in a total of 11 
counties and 217 communities (“Emerald Ash 
Borer in Massachusetts”). In the Deerfield River 
Watershed, eight towns including Charlemont, 
Hawley, Conway, and Ashfield have detected 
EAB as recently as 2021 and 2022 (“Emerald 
Ash Borer in Massachusetts”). As ash trees 
struggle to survive with EAB in the Watershed, 
new riparian plantings should consider the 
ecosystem services that will be lost as ash die.   

Left: White ash (Fraxinus americana); right: Emerald ash borer 
damage

their susceptibility to pathogens and pests, such as 
emerald ash borer and hemlock woolly adelgid. 

When extreme weather downs a patch of forest, 
opportunistic invasive species can out compete 
native plants, overcome trees (vines), and will 
colonize an area. Knotweed (Fallopia japonica), 
bittersweet (Celastrus orbiculatus), and multiflora 
rose (Rose muliflora) thrive in wet riparian areas and 
can significantly alter those ecosystems. The large 
amount of downed wood from storms can also block 
culverts, and exacerbate flooding (A Framework for 
Resilience). 

Source: forestryimages.org

A Changing Climate Adds 
Stress to the Forests
More frequent and intense precipitation events, 
droughts, and higher temperatures put stress 
on trees and other vegetation. Forests, including 
riparian areas, are affected by in various ways. 
When stressed, trees can become weakened and 
less resilient to other pressures. This can increase 
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Sugar maple (Acer saccharum) is abundant and 
widely distributed throughout the northeastern 
U.S. and is a dominant species within the 
northern hardwood & conifer forests in the 
MTWP region. Sugar maple are present in 
riparian areas, but they are highly sensitive to 
flooding and prefer well-drained, loamy soils. 

Ecologists have seen some decline in sugar 
maples caused by late frosts, insect defoliations, 
droughts, and winter freeze/thaw cycles. These 
stressors can more readily effect trees being 
stressed by climate and site conditions (Wilson).

Earlier climate models suggested significant 
habitat decline in its southern range as 
temperatures warm; however, the Tree Atlas, 
Version 4 rates sugar maple as highly adaptable 
to climate change and less likely to lose 
significant habitat. In the absence of significant 
flooding or drought and where site conditions 
are more cool and moist, as on north-facing 
slopes for example, sugar maple will likely 
continue to grow and reproduce in the future 
(“Ecology and Vulnerability: Beech-Birch-Maple 
Forests.”).

Shifting Habitats for Forests and Individual Tree Species
There has been a significant amount of work done to assess how the habitats, relative abundance, and spatial 
patterns of forests and individual tree species might change under different emission scenarios (e.g. Janowiak 
et al.). One study examined how land use and fragmentation, soils, elevation, and climate might alter suitable 
habitats for forest types in general and for 134 tree species in the Northeastern U.S. (Iverson et al. “Modeling 
Potential Climate Change Impacts”). This study will inform the list of recommended tree species included at the 
end of this report. 

Forest-type modeling indicated that oak-hickory forests will gain significant habitat in all emissions scenarios, 
but forest and land management or lack thereof could impact whether or not oak-hickory forests actually expand 
to new suitable habitats. This could be due to the difficulty most oaks and hickories have in regenerating 
(Sutherland and Hutchinson cited in Iverson et al. “Modeling Potential Climate Change Impacts”). Additionally, 
some species, such as red maple, may persist or replace oaks more abundantly. Maple-beech-birch type forests 
could continue to enjoy suitable habitats in a future impacted by climate change (Sutherland and Hutchinson 
cited in Iverson et al. “Modeling Potential Climate Change Impacts”).

Iverson et al. also modeled potential change in suitable habitat for common, native tree species found in the 
eastern U.S. based on high and low emissions scenarios. A number of species could experience a decrease in 
habitat area, including balsam fir (Abies balsamea), paper birch (Betula papyrifera), red spruce (Picea rubens), 
bigtooth and quaking aspen (Populus grandidentata and P. tremuloides), and black cherry (Prunus serotina). This 
report takes this into consideration for the recommended trees list in order to choose trees that have long term 
viability and thus maximize the investment for these restoration projects.

Source: Massachusetts: Confronting  
Climate Change in the U.S. Northeast
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28). Plants native to the US that are moved short 
distances in the context of assisted migration likely 
do not present the same threat as known invasive 
plants native to other countries, although more 
research is still needed (Bellemare).

The trees of New England will be impacted by 
climate change, but when is assisted migration 
necessary? One way to assess the risk of extinction 
of a species is its dispersal ability (Thomas et al.). 
There is evidence to suggest that plants native 
to New England with more extensive geographic 
ranges might be less at risk of extinction in the 
face of climate change (Bellemare et al.). The more 
widespread a species range, the more likely that 
species has the capacity to migrate in the future, 
evidenced by its dispersal ability in the face of 
previous climate shifts (Bellemare et al.). Assisted 
migration may be a strategy better suited to 
endemic species with smaller geographic ranges 
that won’t be able to migrate to more suitable 
habitats in the face of a rapidly changing climate.

This report recommends a list of climate-adapted tree 
species for riparian and floodplain forest restoration, 
informed by considerations of which tree species will 
thrive in the Deerfield River watershed in a future 
altered by climate change, yet more research is 
needed. At Acadia National Park in Maine, researchers 
are examining approximately 1,000 tree species to 
determine which might be able to survive in the park 
decades from now. Their efforts could help to inform 
the growing body of research on which trees specifically 
could benefit from assisted migration when they are 
limited by dispersal ability and slower growth rates than 
herbaceous plants (Ostrander).

Assisted Migration
What can be done to preserve tree species at risk of 
extinction in the Northeast as the climate changes? 
One conservation strategy (although still largely 
hypothetical and debated) is attempting to answer 
that very question: assisted migration “proposes 
that some climate-threatened species might 
require direct human intervention in order to keep 
pace with climate change” or disappear entirely 
(Bellemare 25). By intentionally planting species 
in predicted suitable habitats outside the trees’ 
historically native ranges, humans could help those 
species migrate in the face of a rapidly changing 
climate altering their native habitats. 

A chorus of opposition, however, points to assisted 
migration as a potentially troublesome strategy. 
The scientific community and public worry that 
migrated plants could grow and reproduce rapidly 
in their new habitats, out competing native species 
just as other invasive species have done before. 
Take, for example, the opportunistic nature of black 
locust (Robinia pseudoacacia), which is native to the 
Appalachians and Ozarks. Planted in New England 
for erosion control and lumber, locust spreads 
aggressively through root suckering. It can increase 
soil nitrogen levels where soils were previously 
nitrogen-poor, threatening native plants used to 
those conditions (“Black Locust”). 

While locust is one example, researchers are 
investigating how much of a risk new species 
introduced outside of their native ranges actually 
present. Only 1 to 2% of US native plant species 
reported as adventive or naturalized in New 
England (~6 species out of 400) show up on the 
invasive species watch list for the region (Bellemare 
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THE RIVER

The six-town focus area within the Deerfield River 
Watershed is ~80% forested. Much of that land is 
permanently protected which contributes to it’s 
generally high water quality. However, the legacy 
of human influence through clearing forest and 
straightening rivers and streams for dams and mills, 

Photo by Keith Carver Flikr.com

Deciduous trees line the Deerfield River in Charlemont, MA. 

have altered processes of sediment distribution 
leading to deposition in some areas and erosion 
in others. The pattern of human settlement in 
the floodplain has left people and infrastructure 
vulnerable to flooding, which is expected to 
increase due to changing precipitation patterns and 
more frequent storms. 
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Deerfield River Watershed Map
The watershed is and most of it’s sub watersheds are among the healthiest 
in the State. On the eastern side of the watershed, a few rivers have 
impaired water quality and require total maximum daily load limits for 
pollutants required by Mass DEP (Mass DEP). 

The towns in the focus area are part of the Deerfield River watershed, 
which begins in the Green Mountains of Vermont and ends in Greenfield, 
Massachusetts, where the Deerfield meets the Connecticut River. The 
eastern part of the watershed contains a higher density of population and 
development, including the city of Greenfield and town of Deerfield (A 
Watershed-Based Plan).

Along the Deerfield River’s 70 mile length it drops around 2,000 feet. The 
geologic history of the landscape shaped the drainage patterns observed 
in the watershed today. The basin was covered several times by glaciers 
which, in their retreat, scoured steep mountains and created  a fertile, 
fluvial valley bottom. The varied topography influences the characteristics 
of the river, how it floods and forms floodplains, and what vegetation grows 
along it. In this document’s focus area there are steep, low order streams 
that are naturally prone to flash floods and higher-order streams like the 
Deerfield mainstem that are naturally more prone to longer duration floods 
and riparian forest plant communities (Marks et al). 

Connecticut River 
Watershed

Long Island Sound

Deerfield River

Category 5 TDML (Pollutants such as nutrients, 
metals, pesticides, etc. require a total maximum 
daily limit)
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Steep Upland Streams 
Much of the river’s descent happens in the upland 
parts of the watershed that is steep and rocky 
with shallow soils and exposed bed rock. Without 
the opportunity to infiltrate into much soil, the 
tributaries flow quickly over the bed rock with little 
to slow the water down. In rain events this can 
lead to rapid overland runoff and flash floods that 
quickly move through the system due to the steep 
topography. 

The grade and velocity of water in the upland 
terrain also makes it vulnerable to erosion. Despite 
the fact that much of the higher elevation area is 
forested, much of the sediment in the watershed 
is generated from the erosion from overland run 
off and landslides that occur in this area (Agents of 
Watershed Change).

Fertile Lowland Floodplains
Through the erosive processes of the steep 
upland streams, the valley bottoms are filled with 
flat stratified-drift sediment that make up the 
Deerfield River’s floodplain (MacBroom et al.). As 
the Deerfield approaches its confluence with the 
Connecticut River, the terrain flattens and the river 
becomes wider and more meandering. Once it 
reaches the lowlands, the river’s channel becomes 
less defined and if unconstrained it will begin to 
meander. 

This nutrient-rich lowland soil is ideal for agriculture 
and has resulted in the concentration of cultivated 
lands along the river. While farms benefit from 
the healthy soil, their position in the floodplain 
leaves them vulnerable to damage from increasing 
flooding events. The river’s health can also be 
impacted by having farms so closely adjacent to 

Bedrock lines an upland stream in Shelburne. 

Floodplains along the Deerfield River contain nutrient rich soil that is ideal for farming but can leave the land vulnerable to flooding. 

Photo by Field Geology

the river. Cultivated fields with exposed soil in the 
floodplain have little protection from erosion during 
rain or flood events and can easily leach nitrogen 
and phosphorus from fertilizer and bacteria from 
manure into the water. This can cause algae blooms 
and eutrophication in the water, which degrades 
water quality and can be harmful to aquatic life (A 
Watershed-Based Plan Appendices).

Photo From Google Earth
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Upland Stream

Middle Order Stream

Low Order Stream

Map: Stream Order Influences the Presence of Floodplain Forests
Floodplain forests most often occur on middle to low order streams where flood waters are more able to spread 
over flatter terrain than the uplands. Much of the focus area contains forested upland streams that have high 
erosion potential but little flood storage capacity. Much of the flood storage capacity is in the middle and lower 
order streams (Floodplain Forest). 

The Status of Floodplain Data in Franklin County
The delineation of  floodplains is important information for researchers to use to gauge vulnerability to floods 
and to plan community resilience. There are, however, few Deerfield River watershed-wide resources with 
floodplain data that reflect recent events, limiting the ability to make accurate predictions. There have been 

several sub watershed reports completed that include 
portions of the watershed, including the 2017 River Corridor 
Management Toolkit by the Franklin County Regional Council 
of Governments. However, the last time the FEMA updated its 
flood risk inundation map of Franklin County was the 1980s, 
making it challenging to plan for resilience on a watershed 
scale. 

The most recent floodplain maps were also made pre-Tropical 
Storm Irene, a storm which has altered the conditions of the 
watershed. 
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Flooding is Predicted to Increase and Intensify
Flooding is the most common disaster in the United States and was listed as a top hazard in the Municipal 
Vulnerability Plans for the towns of Conway, Ashfield, and Charlemont.

THE FUNCTION OF FLOODPLAINS

Floodplains are where the Deerfield River historically 
has slowed, meandered, dissipated energy, and 
deposited sediment. When the river has overflowed 
during high rain events or spring freshets, the 
floodplain has temporarily held large amounts of 
water. The floodplain acts as an overflow area for 
the river to temporarily store water during high rain 
events. 

In New England, annual rainfall has increased seven 
inches since 1901 and it is predicted that there will 
be an increase of 15% in Massachusetts by 2080 
(Climate Change and Adaption). This increase in rain 
will likely be less distributed throughout the year 
and more likely to be concentrated in the spring 
and fall. This pattern would allow less time for rain 
to slowly infiltrate into soils, creating conditions for 
topsoil loss, erosion, and more severe flooding. 

This pattern would also impact the river and the 
built environment around it through increased 
flash flooding, diminished water quality, erosion, 
and sedimentation, and alter the processes of 
groundwater recharge, and pollution filtration.

Increased temperature and drought are also 
predicted and likely to contribute to more severe 
flood conditions. In the Deerfield River watershed, 
temperature is predicted to rise by 11.49°F, leading 
to warmer summers with less rainfall (A Framework 
for Resilience 20). When a heavy rain lands on dry 
soils, water can be slower to saturate leading to less 
infiltration and more runoff and water flowing into 
waterbodies. This may lead to areas not typically 
affected by flooding to become more frequently 
inundated with water (A Framework for Resilience 
32).

• Slowing run-off 

• Flow rate and 
erosion reduction

• Ground water 
recharge

• Excess water 
storage

• Fish and wildlife 
habitat

Floodplain

Despite the position of many 
of the towns in the study area 
being vulnerable to flooding, 
further floodplain development 
is minimally addressed in 
town regulations. Many other 
variables that contribute to flood 
resilience like the management 
of stormwater, sedimentation, 
and impervious surfaces are 
also not fully addressed in town 
regulations. 
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Tropical Storm Irene 
In August 2011 Tropical Storm Irene dropped an 
estimated 10 to 12 inches of rain to fall causing the 
Deerfield river to rise nearly 20 feet in 4 hours (Bent, 
et. al). The massive flooding that followed the storm 
caused severe damage to infrastructure and loss 
of agricultural topsoil. It also resulted in the most 
severe erosion on record in Massachusetts, including 
274 landslides, which was more than the previous 30 
years combined. The sediment that eroded from the 
Deerfield River watershed could be seen from space 
as its plume entered Long Island Sound, and the 
amount of suspended sediment in the watershed is 
still elevated today (Yellen, et al).

One of the major reasons Tropical Storm Irene was 
so damaging was because of heavy precipitation 
that had fallen in weeks prior, completely saturating 
soils and raising groundwater levels higher than 
they had been in a decade. Inundated with surface 
water runoff from towns and hillsides, rivers and 
streams swelled. Because many waterways had over 
time become disconnected from to their original 
floodplains, flood water had no opportunity to 
spread out and be absorbed by soils threaded with 
roots of floodplain forest vegetation. 

Right: After Tropical Storm Irene, a plume of 
sediment could be seen from space entering 

Long Island Sound. It is estimated that the 
severe erosion from the Deerfield watershed 

contributed ~40% of the discharged 
sediment from the entire Connecticut River 

Valley watershed (MacPhee 20). 

Climate change may double the risk of category four and five storms that impact Massachusetts by the end of the century (Massachusetts 
Climate Change Adaption Plan). 

Above: The Deerfield River watershed is more vulnerable to potential stream 
channel erosion compared to the rest of the state. Because the watershed 
is at a higher elevation in the Berkshire Mountains, it’s water quality and 
sediment loads can heavily affect what’s downstream.

Low HighModerate

Photo from A Framework for Resilience

Photo from the NASA Earth Observatory/ U.S. 
Geological Survey Global Visualization Viewer
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Dam

High Hazard Culvert

Moderate Hazard Culvert

Low Hazard Culvert

Map: Dams and Culverts Influence the Deerfield
The Deerfield river averages one major dam every seven miles and has many, culverts and former mills many of 
which are aging or abandoned (Massachusetts Paddler).  The high rate of infrastructure in the stream has heavily 
altered the hydrology and sediment distribution in the river. 

A River Confined
The Deerfield River floodplain has proven to be an ideal location for more than just the river. The in-stream 
opportunity to generate power and nutrient rich floodplain have concentrated settlement and agriculture within 
the floodplain. The pattern of settlement along the rivers has resulted in development within an area naturally 
subject to flooding due to the watershed’s topography, and further vulnerable to increases in both frequency 
and severity of floods. To protect the settlement patterns in these towns, much of the Deerfield River has been 
confined by dams, channel straightening, and bank armoring, all of which alter the natural processes. Currently 
the only unconfined alluvial floodplain along the mainstem are the north and south meadows in the town of 
Deerfield (MacBroom et al.).

Many Dams and Former Mills Along the River
The Deerfield River’s steep drops and waterfalls made the river ideal for hydroelectric power generation and 
other water-powered industries in the nineteenth century. In the six town focus area, establishing mills was 
necessary to establish a town charter and without a local mill to grind grain, it was challenging for the town to 
succeed (Friends of the South River). 

There are nine active hydroelectric dams within the six-town focus area and many smaller mill dams (MacBroom 
et al.). Flow rates along the mainstem of the Deerfield are highly regulated by upstream storage reservoirs. There 
are two large reservoirs in Vermont and smaller ones behind hydroelectric dams that store water during the wet 
winter and spring months that is released during the drier seasons or based on electricity needs to generate 
power (MacBroom et al.).



A PLACE FOR TREES - THE RIVER  |   41

Despite the watershed’s high overall water quality, the legacy of forest clearing,  
landscape use and river channel alterations are widespread and still significant.

Many Culverts are Undersized 
and Hazardous

Dams Alter Floodplain Forests  
and Tree Recruitment
Dams along the Deerfield are highly regulated and have timed flow 
releases as electric power is needed. The timing, magnitude, frequency, 
duration and rate of these water releases differ from the natural flooding 
regime that floodplain forests require. The controlled releases also can 
negatively affect the growth of seedlings of riparian tree species (Burke et 
al.).  Cottonwood seedlings in the Northeast are dependent on high flows 
(and wind) from spring snow-melt to disperse seed onto banks downstream 
for establishment then drier conditions to establish. When the larger spring 
flows are reduced, and establishment conditions are too wet or dry, seed 
establishment can become a multi-year process (Burke et al.). 

Many culverts in Massachusetts are aging 
and undersized for todays hydrologic needs 
which puts them at risk of failing. There are 78  
culverts designated as hazardous and at risk of 
failing within the six town focus area (USGS). 

Ashfield Pond Dam

New England Power Dam 2

New England Power Dam 3

New England Power Dam 4

Bear Swamp Pumped Storage 
Upper Dam

Hazardous Dams 

Photo by Massachusetts Division of Ecological Restoration

Culverts and stream crossings exist throughout the 
watershed as an integral piece of transportation 
infrastructure. Many of the culverts were sized 
and constructed to fit the flow requirement of 
the 1950’s and 1960’s river system. As a result of 
their age, many are undersized and unequipped 
to accommodate the amount of water that now 
flows through them during rain events. Their age 
also makes them vulnerable to failing and they 
do not meet current stream crossing standards 
(Massachusetts Culverts and Small Bridges Working 
Group).

With Western Massachusetts trending towards 
higher amounts of precipitation, and higher peak 
flows of streams and rivers, the existing hazardous 
culverts will be put under higher environmental 
pressure.

Recommendation: Replace  
Hazard Culverts
There have been several studies done on hazard 
culverts including the eco SHEDS project on 
mapping undersized and hazard culverts in the 
Deerfield river watershed. Despite the amount of 
data on the risk this infrastructure has, the cost to 
replace them can be a barrier to solving it. 

There are nearly 25,000 culverts in 
Massachusetts a majority of which 
are undersized (River Restoration). 
The amount of proposed culvert 
replacement projects can also be a 
barrier to replacement. 
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High - Severe Fish 
Passage Barrier

Fish Passage Barrier

Map: Barriers to Anadromous Fish
Anadromous fish like the rainbow trout, brook trout, and brown trout live their adult lives in the ocean then travel 
over 100 miles to spawn in tributaries like the Deerfield. There are several barriers that prevent fish from reaching 
the upper stretches of the river, which makes it challenging for the fish to spawn and seek out cooler water high 
in the watershed.

In-stream Infrastructure Creates Fragmented Fish Habitat
Shelburne Falls was originally known as Salmon Falls during the spawning season and called the Town of 
Trembling Waters by the Native Americans (Route 116 Scenic Byway Corridor Management Plan).

The Deerfield River and its tributaries have cool, clean water that is generally exceptional aquatic habitat, which 
makes these waterways a popular for wild and stocked recreational trout fishing. The river is home to several 
species of anadromous fish, who spend their adult lives in the ocean before migrating to freshwater to spawn. 
However, dams and undersized culverts can obstruct their migration to the upper reaches of the watershed. The 
federal government recently withdrew its support of salmon recovery efforts in the watershed, however, there are 
still some local efforts to advocate for fish passage around the obstacles. 

Dams are likely to exacerbate the impacts that climate change will have on cold water fisheries. Trout are 
especially vulnerable to higher water temperatures that cause a higher mortality of young fish, affect spawning 
and make the fish more susceptible to diseases. This temperature sensitivity causes fish to want to seek cooler 
waters or “climate refugia” which fish passage barriers can prevent (EPA). 

The regulated water levels by the dams can also 
cause a problem for fish by not leaving enough 
water for them to spawn and by altering the rivers 
sediment load. If the in stream sediment is too 
large the fish won’t be able to cover their eggs for 
protection from predators and washing away. 

Brook Trout, Salvelinus fontinalis

Photo by Chesapeake Bay Program
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Disrupted Sediment Processes
The legacy of land management and river 
modifications have altered the pattern of sediment 
distribution in the Deerfield River watershed. 
Sediment loads in a river can be influenced by many 
factors including soil type, vegetation cover, land 
use, climate, topography, and erosion rates. When 
the natural inputs and distribution processes are 
interrupted, the river will make channel adjustments 
through erosive processes like incision, widening 
and aggregation to seek balance (River Dynamics).

Channel Straightening Decreases Stream Complexity
Channel straightening has been a common practice in New England. Rivers have been artificially straightened in 
order to control the flow of water, especially around dams, and the Deerfield is no exception. Straightened river 
channels alter the water flow patterns and disrupt sediment distribution patterns. 

The artificial straightening of stream banks tends to result in a lack of in-stream boulders, woody debris and 
overall complexity that would typically slow the flow of water. These naturally occurring in-stream features 
create pools and riffles that provide important habitat for aquatic life. They also reduce the erosion of banks by 
breaking up fast erosive water flows before they hit the soil on the bank. 

Due to the lack of in-stream complexity, straightened stretches of rivers tend to create a quickly moving chute 
of water with little in the way to slow the velocity of the flow. These high flows aren’t able to spread across the 
floodplain, which can lead to incised, deeply scoured channels that carry sediment until it can settle out at the 
next meander. Sediment settles out of water only when that water has a chance to slow.

Above: Former dams and mill disrupt, like this one on the South River  
sediment processes and build up sediment behind them. These sediments 
are prone to erosion upstream from incision and downstream through a lack 
of deposition. 

Left: A straightened channel on Pumpkin Hollow Brook in Conway is reinforced 
by a cement wall accelerating flow velocity and potential for erosion downstream. Photo by Claire Baglien

1871 map annotated by M. Turre and Field Geology Services

Below: At least 67 percent of the South River has been artificially straightened, at one 
point hosting 30 active mills (Field, 12). Channel straightening can exacerbate flood 
conditions by increasing flow velocity, erosion down stream, and leave the channel lacking 
important habitat features like pools and riffles (Field 6). 

Photo by Field Geology Services

“Sediment is the largest impairment within 
the assessed streams of the Deerfield River 

watershed.” (A Watershed-Based Plan)
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SITE SELECTION 
TOOLKIT

Overview
This toolkit an be used to select and rank specific parcels to plant climate-adapted trees within the six town 
focus area of this report. The step-by-step instructions can be followed to identify similar parcels in other parts 
of the Deerfield and Hoosic River watersheds. Toolkits users should have prior experience with ArcGIS Pro and 
be able to perform moderately complicated spatial analyses. A ground truthing checklist is also included, which 
suggests on-the-ground factors to examine before and when assessing a selected site in-person. Additional 
considerations that were not included in the GIS workflow are discussed at the end of this toolkit.  

Before You Start
The Municipalities data layer from MassGIS is the foundation of this toolkit, but its geographic focus is statewide. 
The Conway team’s portion of the project focuses only on the towns of Ashfield, Charlemont, Conway, Hawley, 
Shelburne, and the village of Shelburne Falls. To narrow the focus, use the Select by Attribute tool to extract 
these six towns from the Municipalities layer. Creating a new six-town-only layer to use as the foundation for this 
toolkit will help to reduce processing time within GIS. When using this toolkit elsewhere, repeat this process for 
the specific towns of interest.

Bank erosion at South River Meadow, a town-owned parcel in Conway, MA.

Photo by Claire Baglien
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1

Data Set Details
The 2016 High Resolution Land Cover raster dataset was produced by National Oceanic and Atmospheric Administration’s 
(NOAA) Coastal Change Analysis Program (C-CAP). Initial data came from 2016 USDA National Agricultural Imagery Program 
aerial multispectral imagery and was combined with reference data from satellite imagery, lidar-based terrain elevation data, and 
structures data. Full descriptions of all land cover categories used to assess land cover in this analysis are included in Appendix B.

GIS Analysis
Data layer used: 2016 High Resolution Land Cover (NOAA)

1. Clip the 2016 High Resolution Land Cover layer to the six towns layer to decrease the amount of data 
to process. 

2. Reclassify the 2016 High Resolution Land Cover layer to assign a number ranking each land cover 
category:

• High priority (score of 3): Developed open space lacks larger shrubs and trees and is typically lawn 
or mown turf. Located in more densely populated areas where impervious surfaces are generally 
higher, adding trees could provide the most benefit to these areas that lack canopy cover by slowing 
rainfall, reducing runoff, filtering pollutants from lawns, concrete, and asphalt, and shading people. 

• Medium priority (score of 2): Pasture/hay, cultivated land, and grassland would benefit from trees 
planted in adjacent riparian areas. Trees could slow and trap sediment during floods, reduce erosion, 
filter agricultural runoff for pollutants, and stabilize stream banks connecting waterways and fields.

• Low priority (score of 1): Scrub/shrub, palustrine scrub shrub wetland, palustrine emergent wetland, 
estuarine scrub/shrub wetland, estuarine emergent wetland, and unconsolidated shore are potentially 
plantable, although all estuarine land cover categories are specific to coastal areas and therefore 
won’t show up in the six-town region. The Conway team decided to prioritize areas where there are 
not trees to make more of an impact. Non-forested wetlands are in this category because while these 
could be planted, there may be regulatory processes that make planting these sites more difficult 
to gain approval to plant than on the banks of rivers and streams. Additionally, wetlands do not 
experience the negative impacts of erosion and flooding in the same way that rivers and streams do, 
which are a priority for this project. 

• Not scored: Deciduous and evergreen forests were not ranked, since forested areas hold the least 
priority for planting. 

• Assigned “NODATA”: Barren land, developed impervious, and forested wetland are all excluded 
from prioritization. Barren land was not considered because it includes areas of “bedrock, desert 
pavement, scarps, talus, slides, volcanic material, glacial debris, sand dunes, strip mines, gravel pits, 
and other accumulations of earth material” which are not easily planted. The developed impervious 
category contains buildings, parking lots and roads, which are not a priority for planting within the 
scope of this project. Forested wetlands are already forested and may also require navigating too 
many regulatory processes to plant trees, so they are also excluded.

All six towns are predominantly forested. This analysis identifies areas without mature forests and prioritizes 
plantable space by ranking non-forested land cover categories.

Variable #1: Land Cover  

Prioritize plantable space
Three variables, land cover, potential stream channel erosion vulnerability, and percent impervious 
surface cover per sub-basin, are used to identify all possible plantable space within the six towns. 
After each variable is ranked in GIS, they are combined and assigned a score using the Weighted 
Sum analysis tool in a later part of this toolkit. The higher the resulting cumulative score, the more 
“plantable” the pixel. 
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Lawn and/or mown 
turf accounts for 

the majority of high 
priority plantable space, 

followed by pasture/
hay, cultivated land, 

and grassland. 

High priority (score of 3)

Medium priority (score of 2)

Low priority (score of 1)

The majority of land within a public park in  
Conway, MA received a medium priority score.

VARIABLE #1: LAND COVER
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Data Set Details
The draft Potential Channel Erosion Vulnerability data layer should be considered in draft form until the forthcoming report where 
it is used is published. The data layer uses a scoring system “adapted from literature, post-flood observations at project sites, 
and past resiliency screening methods in the Northeast United States region” (MassDOT and Milone & MacBroom, Inc. 17) to 
determine potential channel erosion vulnerability.

The scoring system combines specific stream power estimations and predicted bed resistance. Specific stream power estimations 
(in watts per square meter) were calculated by dividing the total stream power by the width of the flow. Predicted bed resistance 
was scored using surficial geology data from MassGIS (MassDOT and Milone & MacBroom, Inc.). Scoring is detailed in the tables 
below.

GIS Analysis
Data layer used: FGM Resiliency draft Current Potential Channel Erosion Vulnerability (MassDOT)

1. Separate low, medium, and high-risk stream channels into new layers so they can be reclassified in 
later steps. To do so: 

• Clip the FGM Resilience draft Current Potential Channel Erosion Vulnerability layer to the six towns 
layer to decrease the amount of data to process.

• Use the Select by Attribute tool to select the low-risk stream channels.

• Right-click on the FGM Resilience draft Current Potential Channel Erosion Vulnerability layer and 
choose “Selection” then “Create new layer from selection.”

• A new layer featuring only the low-risk stream channels will appear in the map layers. 

• Repeat steps 2 through 5 for medium and high-risk stream channels.

2. Use the Buffer tool to apply a 200-foot buffer on both sides of all waterways for low, medium, and 
high-risk channel layers. Adding buffers extends the area being considered in this analysis beyond the 
stream channel to the banks where trees could be planted.

3. Use the Raster tool to rasterize each layer so individual pixels can be weighted.

4. Reclassify each layer to assign a number ranking erosion vulnerability (3 = highest weight): 

• 3: High-risk of channel erosion vulnerability

• 2: Medium-risk of channel erosion vulnerability

• 1: Low-risk of channel erosion vulnerability

5. Use the Mosaic tool to merge low-, medium-, and high-risk layers. 

Stream and river channels and banks vulnerable to erosion may benefit from tree planting in riparian zones. The 
draft Current Potential Channel Erosion Vulnerability data layer was used in this analysis to assess low, medium, 
and high levels of channel and bank erosion vulnerability of waterways in the six town focus area.

Variable #2: Potential Stream Channel Erosion Vulnerability 

Predicted Bed Resistance

Estimated 
Specific 
Stream Power  
(W/m2)

0-29 Low Low Low

30-59 Moderate Moderate Low

60-99 High Moderate Low

100-199 High High Moderate

200-299 High High Moderate

300-599 High High Moderate

600+ High High High

Code Surficial Geology Class Predicted Bed 
Resistance

1 Sand and gravel deposits Low

2 Till or bedrock High

3 Sandy till over sand Moderate

4 End moraines Moderate

5 Large sand deposits where 
distinguished from sand and 
gravel deposits

Low

6 Fine-grained deposits Low

7 Floodplain alluvium Low Source (both tables): MassDOT and Milone & MacBroom, Inc.



A PLACE FOR TREES - SITE SELECTION TOOLKIT  |   49

High risk (score of 3)

Medium risk (score of 2) 

Low risk (score of 1)

The majority of 
stream channels in 

these six towns are at 
high or medium risk 
of channel erosion 

vulnerability.

The stream bordering the same public park in Conway, MA  
received a low risk score regarding channel erosion vulnerability. 

VARIABLE #2: POTENTIAL STREAM  

CHANNEL EROSION VULNERABILITY
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GIS Analysis
Data layers used: 2016 High Resolution Land Cover (NOAA) and Drainage Sub-basins (MassGIS) 

1. Select by Location to isolate and create a new layer featuring only the sub-basins that intersect with 
the six towns. This reduces processing time within GIS and only considers sub-basins of interest in the 
analysis. 

2. Clip the 2016 High Resolution Land Cover data layer to the six towns to further reduce GIS processing 
time. 

3. Use the Tabulate Area tool to combine the data from the 2016 High Resolution Land Cover data layer 
with the Drainage sub-basins data layer. This creates a new table.

4. Use the Calculate Field tool to find the total area of each individual land cover category within the 
sub-basins.

5. Use the Calculate Field tool again to 
divide the “developed impervious” land 
cover category area by the total area of all 
land cover categories within sub-basins. 
Multiply by 100 to get the percent of 
impervious surface cover per sub-basin. 

6. Use the Join Field tool to connect the data 
from the results of step 5 (percent impervious 
surface cover per sub-basin) to the results of 
step 1 (drainage sub-basin data layer). 

7. Rasterize the output of step 6. 

8. Edit the symbology to display the percent 
impervious surface cover per sub-basin by 
three categories, 0-4.9%, 5-9.9%, and higher 
than 10%. Reclassify the data to assign a 
number ranking percent impervious surface 
cover per sub-basin (3 = highest weight): 

• 3: Higher than 10%

• 2: Five to 9.9%

• 1: Zero to 4.9%

This analysis more strongly weights sub-basins with the Deerfield River watershed with a higher percent of 
impervious surface cover. Weighting sub-basins in this way helps to prioritize more developed areas where tree 
planting could help absorb, slow, and filter precipitation where it would otherwise become stormwater runoff. It 
also operates on a broader scale of analysis than weighing mechanisms used for variables #1 and #2, i.e., each 
sub-basin is given a weight, rather than an individual pixel. 

The rationale behind this weighted analysis is based on the Impervious Cover Model published by the Center 
for Watershed Protection in 1994, which shows strong correlations between impervious surface coverage within 
a watershed and water quality (Schueler Impacts of Impervious Cover; Schueler The Impervious Cover Model). 
While not a perfect model given how many other factors impact water quality, the model is still helpful in terms 
of this project. NOAA also cited the Impervious Cover Model when identifying potential impacts of impervious 
surfaces at a watershed scale. The water quality of sensitive streams can start declining when the percent of 
impervious surface cover is as small as 5 to 10% (How to Use Land Cover Data). To ensure the replicability 
and research-based rationale of the site selection toolkit, the Conway team based the breakdown of percent 
impervious surface cover per sub-basin on NOAA’s percent ranges.

Variable #3: Percent Impervious Surface Cover per Sub-basin 

Photo by Claire Baglien
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The sub-basin 
containing the village 
of Shelburne Falls is 
7.3% impervious and 
the only sub-basin 
to score a 2 in this 

analysis.

5 to 9.9% impervious surface 
cover per sub-basin (score of 2)

0 to 4.9& impervious surface 
cover per sub-basin (score of 1)

Downtown Shelburne Falls lacks significant street tree canopy, which  
can further exacerbate stormwater management issues.

VARIABLE #3: PERCENT  
IMPERVIOUS SURFACE  
COVER PER SUB-BASIN
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Part of the funding for this project comes from a U.S. Forest Service (USFS) Urban and Community Forestry 
Program grant. To meet grant requirements, plantable sites must be located within the Wildland Urban Interface 
(WUI) in both categories, interface or intermix. WUI categories are described in more detail in the introduction. 
Given the relationship of the WUI to population density and the focus of the USFS Urban and Community 
Forestry Program being on urban centers, plantable sites identified in the interface category are prioritized. The 
Conway team created a WUI map using data provided to the MTWP by the U.S. Forest Service.

Baseline Criteria #1: Wildland Urban Interface  

Meet Baseline Criteria
In addition to the variables used to determine and rank potentially plantable sites, site selection is also 
guided by grant requirements and specific parameters set by the client.2

WUI interface category

WUI intermix category

WILDLAND URBAN  

INTERFACE



Baseline Criteria #2: 200-Foot Riparian Buffer  

A 200-foot riparian buffer on either side of a waterway is used to narrow down 
potentially plantable space along waterways. The total buffer distance on either side 
was chosen by the client and based on the 200-foot buffer designated and regulated 
as Riverfront Area by the Rivers Protection Act of 1996. 

GIS Analysis
Data layer used: MassDEP Hydrography 1:25,000 (MassGIS) 

1. Clip the MassDEP Hydrography layer to the six town parcels

2. Use the Buffer tool to apply a 200-foot buffer on both sides of all waterways.

Baseline Criteria #3: Publicly Accessible and/or  
Not Privately Owned Land  

Land ownership across the six towns varies widely, complicating the selection of 
specific parcels of land to recommend for planting. To narrow the field and for ease of 
meeting grant requirements within the 3-year timeline, the client requested that GIS 
analysis exclude privately owned parcels. 

There are two main categories of land ownership included in this analysis:

• Category 1: Areas within the right-of-way (ROW) where there are not already 
trees. ROW is only considered if it’s within the WUI interface category, not 
intermix, to target urban centers and prioritize increasing tree canopy in more 
impervious, populated areas.

• Category 2: All other non-privately owned and publicly accessible land, which 
includes:

a. Protected and Recreational Open Space parcels owned, and therefore 
managed, by the Commonwealth of Massachusetts, Department of 
Conservation and Recreation State Parks & Recreation, Department of 
Fish and Game, land trusts, municipalities, and non-profits. This parameter 
ensures that privately owned land protected by either a Conservation 
Restriction or Agricultural Preservation Restriction, which are not typically 
accessible to the public, are not included in the analysis.

b. All other town-owned parcels, regardless of protected status.  

Privately owned parcels are excluded because seeking out and coordinating with 
individual residents or other private landowners, as well as ensuring best management 
practices for newly planted trees, would require more capacity than exists for the 
purposes of fulfilling this grant. 

Additionally, the grant identifies tree plantings as opportunities to engage youth and 
other community groups in the care and maintenance of these tree plantings. The 
grant requirements include coordinating at least two volunteer workdays to assist 
with planting identified sites, as well as potential opportunities for MTWP Board 
and Standing Committees to build other educational events about climate change, 
trees and watershed health around these locations. Community engagement efforts, 
maintenance, and educational events are less feasible on privately owned land.
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GIS Analysis
Data layers used: Property Tax Parcels (MassGIS), Protected and Recreational Open Space (MassGIS), 2016 High 
Resolution Land Cover (NOAA), Wildland Urban Interface (U.S. Forest Service) 

Category 1
First, create a new data layer containing only ROW parcels from all six towns:

1. Isolate the ROW parcels for each town using the Property Tax Parcel data layer. Right-click on one of 
the town’s tax parcel data layers and select Data then Export Features. Select for ROW. 

2. Repeat for each town. 

3. Use the Merge tool to combine all six layers containing only ROW parcels.

4. Clip the merged ROW layers to the WUI interface category data layer. Do not clip to the WUI intermix 
category data layer. ROW is only being considered if it falls within the interface category because adding 
trees to more urban, impervious areas would make more of an impact than in less urban, forested areas

Then determine where there are not already trees within the ROW parcels:

5. Reclassify the 2016 Land Cover Land Use data layer as follows:

6. Assign a value of one to open space developed, cultivated, pasture/hay, and grassland land cover 
categories.

7. Assign NODATA to all remaining land cover categories.

8. Use the Clip Raster tool to clip the reclassified 2016 Land Cover Land Use data layer to the ROW 
parcels clipped to the WUI zones interface category (the result of step 4 above). The resulting layer will 
show only ROW parcels that are not forested.  

Category 2a
9. Remove all privately owned land from the Protected and Recreational Open Space data layer

10. Clip the Protected and Recreational Open Space data layer to the six towns to reduce GIS 
processing time. 

11. Isolate the parcels that are not privately owned. Right-click on the Protected and Recreational Open 
Space data layer and select Data then Export Features. In the “where” section of the box that pops up, 
choose “FEESYM” does not contain the text “P” (which stands for privately owned parcels).

12. The resulting layer will include all Protected and Recreational Open Space parcels that are 
not privately owned. These owners include the Commonwealth of Massachusetts, Department of 
Conservation and Recreation State Parks & Recreation, Department of Fish and Game, land trusts, 
municipalities, and non-profits.  

Category 2b
13. Select by Attribute where the “OWNER” field contains “TOWN OF ___” (e.g., Shelburne)

14. Right click on the Property Tax Parcels data layer and select Data then Export Features to create a 
new layer with only parcels owned by that town.

15. Repeat steps 1 & 2 until all parcels owned by each town have been exported to new layers. 

16. Review the attribute table from the original Property Tax Parcels data layer to ensure the “OWNER” 
field did not contain a slightly different name. Add any missed parcels. 

17. Merge all six layers of town-owned parcels into a single data layer. 
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Department of Conservation 
& Recreation, Department 
of Fish & Game, the 
Commonwealth of MA

Town owned, municipalities 
& ROW

Land trust, non-profit 
 
Other

Downtown Shelburne Falls has quite a few parcels owned  
by the town and areas without canopy within the ROW

There are plenty of 
potentially plantable 

parcels that are 
publicly accessible and 

not privately owned 
across the six-town 

focus area.

BASELINE CRITERIA #3:  

PUBLICLY ACCESSIBLE AND/OR  

NOT PRIVATELY OWNED LAND
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GIS Analysis
1. Use the Zonal Statistics tool to “calculate the statistics on values of a raster within the zones of another 
dataset.” The raster input in this analysis is each “plantable” parcel layer, of which there are five layers 
resulting from step 2 above:

2. Plantable ROW parcels in the WUI interface category

3. Publicly accessible or not privately owned Protected and Recreational Open Space parcels that 
intersect with the WUI intermix category and 200-foot buffer

4. Publicly accessible or not privately owned Protected and Recreational Open Space parcels that 
intersect with the WUI interface category and 200-foot buffer

5. Town-owned parcels that intersect with the WUI intermix category and 200-foot buffer

6. Town-owned parcels that intersect with the WUI interface category and 200-foot buffer

7. The other data layer to add to the Zonal Statistics analysis is the “plantable” pixels layer, which 
prioritized pixels across all six towns based on how variables were ranked.

8. Select ‘Classify’ in the symbology of the layer generated by the Zonal Statistics tool. Create three 
classes as equal intervals to display the low, medium, and high-priority parcels.

GIS Analysis
After being ranked separately in GIS, combine the results of variables 1, 2, and 3 using the Weighted Sum tool. 
This combines the weights of all variables. The higher the cumulative score, the more “plantable” the pixel. 

Step 1: Find all plantable pixels by combining weighted variables 

3 Combine Ranked Variables with Baseline Criteria
This next step combines the ranked variables with the baseline criteria to create a map showing 
prioritizing areas for planting trees.  

Step 2: Find plantable parcels that meet all baseline criteria

GIS Analysis
For the purposes of this project, Category 1 parcels (ROW) are only considered “plantable” if they fall within the 
WUI interface category. Clip the ROW parcels to the WUI interface category to create a new layer for use in the 
Zonal Statistics Analysis. 

All other publicly accessible or not privately owned land (land ownership category 2) are only considered 
“plantable” if they fall within both the WUI interface and intermix zones and the 200-foot buffer along waterways. 

1. Combine the 200-foot buffer with the WUI interface category using the Clip tool. 

2. Combine the 200-foot buffer with the WUI intermix category using the Clip tool. 

3. Select by Location and choose where Category 2 parcels intersect with the layers created in steps one 
and two. The resulting layers will be used in the Zonal Statistics Analysis: 

• Publicly accessible or not privately owned Protected and Recreational Open Space parcels that 
intersect with the WUI intermix category and 200-foot buffer

• Publicly accessible or not privately owned Protected and Recreational Open Space parcels that 
intersect with the WUI interface category and 200-foot buffer

• Town-owned parcels that intersect with the WUI intermix category and 200-foot buffer

• Town-owned parcels that intersect with the WUI interface category and 200-foot buffer

Step 3: Find all potentially plantable sites ranked by priority



Review the most up-to-date aerial imagery
Before visiting the site, download and review recent aerial imagery such as the 2021 Aerial 
Imagery from MassGIS. Specifically, look at the canopy cover to make sure the GIS analysis 
identified an area that could benefit from trees.

Site analysis
Identify drainage patterns, slopes, areas of erosion, current human uses of the site, and other 
environmental factors to determine where tree planting could reduce surface runoff and 
stabilize soils. Assess whether trees are the best solution for riparian restoration at the site. It’s 
possible more technical solutions might be needed if the site recently experienced a landslide 
or severe erosion. Additionally, if the stream or river on the site is encased in a concrete flood 
chute or the stream channel has been straightened, bigger solutions could be explored to 
reconnect the waterway to its floodplain and natural, meandering course. 

Culverts
There are many existing undersized and high-risk/vulnerable culverts in the watershed (see 
pages 40-41). If a potentially plantable site is immediately downstream of a culvert highly 
vulnerable to failure, newly planted trees could be washed out in the event of a strong storm 
that blows out the culvert. Additionally, tracking when culvert replacement projects are 
happening could offer additional planting opportunities. If able to coincide with a culvert 
replacement project, trees could help stabilize newly disturbed soils.

Invasive species
Determine and make note of any invasive species present at the site. Disturbance and erosion 
in riparian areas create conditions where many invasive species thrive. Knotweed (Fallopia 
japonica) is a particularly opportunistic plant that takes over streambanks and outcompetes 
native plants whose roots hold the soil in place, causing even more erosion when the 
native plants die. If more expertise is needed to identify current invasive species, involve a 
professional. Templates in this report will note the need for a management plan to control 
invasive species, but professional support may also be required to properly remove invasive 
species before planting a site and to manage them long-term.

Existing trees on site
If applicable, evaluate how densely forested different areas of the site are and where deep 
shade is present. Note where dead or dying trees are located and consider siting new trees 
nearby to replace the eventual loss. Additionally, engage the help of a professional arborist, 
forester, ecologist, or the site manager to identify existing tree species and any signs of pests or 
pathogens. Some tree species may be more vulnerable to pests (e.g., ash trees are susceptible 
to the Emerald Ash Borer) and planning for their replacement could help offset the loss of those 
trees in the future.

Confirm site ownership with the municipality’s Assessor’s office

4 Ground Truthing Checklist
The GIS workflow identifies potential sites that meet specific criteria, but sites will need to be visited 
and assessed in order to determine if they are indeed ideal for tree planting. Sites should be visited in 
person (i.e., ground truthed) by the project coordinator and at least one person who will be involved 
with prepping, planting, and maintaining the site. The checklist below, though not comprehensive, 
suggests some factors to examine before and when visiting and assessing the site. 
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5 Additional Considerations
GIS is a powerful tool for identifying and prioritizing plantable sites; however, some information that 
remains important to consider when selecting sites was not included in the GIS workflow. That data was 
either not available to analyze spatially, was incomplete, or was not available to be used in the broader 
MTWP geographic region in later years of the grant.

Projects and partnerships already in motion

This report points to an extensive body of 
knowledge and similar projects aiming to identify 
and implement watershed-scale solutions to 
the increasing impacts of climate change. Many 
individuals, organizations, academic institutions, 
municipalities, and state government agencies 
have invested time in planning efforts, writing 
reports, and installing riparian restoration projects, 
providing opportunities for this project to build on 
previous work. Consider who else may have already 
identified riparian sites in need of trees. Or, are 
there riparian restoration efforts already in motion 
that make more of an impact if they partnered with 
the MTWP? 

One such project, The Reforestation Hub, was 
created by researchers at The Nature Conservancy 
to provide the most comprehensive look to date at 
the potential area to reforest within the contiguous 
United States. The online, interactive tool and map 
identifies 133 million acres of previously forested 

lands that could be reforested and filters for current 
land ownership, land type, benefits to wildlife 
and watersheds, and cost. A major benefit of this 
tool are the carbon sequestration and storage 
calculations, which were not included as a factor 
informing site selection in this report. While The 
Reforestation Hub provides information down to 
the county level, it did not go down to the parcel-
by-parcel level required for this report’s analysis. 
Hence, it was not included in the Conway team’s 
GIS analysis, but could inform riparian restoration 
efforts in later years of this grant. 

Because of the breadth of work already completed, 
the Conway team also suggests creating a resource 
library to compile all reports, plans, research, 
etc. related to the Deerfield and Hoosic River 
watersheds. Ideally, a synthesis of these items could 
help to identify top priorities and next steps to be 
taken within the MTWP region. 

Watershed-specific analyses

One example of existing work the Conway team 
could have used in the GIS analysis had it been 
available for the Hoosic River watershed, too, is 
a comparative subwatershed analysis detailed in 
A Watershed-Based Plan to Maintain the Health 
and Improve the Resiliency of the Deerfield River 
Watershed. This analysis examined the health 
and vulnerability of subwatersheds, one of which 
specifically focused on a priority of this report: 
flood risk vulnerability. Vulnerability to flooding was 
determined by metrics including agricultural and 
developed land in the stream corridor, ecological 
disruption from road stream crossings, density 
of high and significantly hazardous dams, stream 
slope, and soil runoff potential (A Watershed-Based 
Plan 29). This flood risk data was not used in the 
GIS analysis because in order to be replicable for 
use in later years of the grant, data must be readily 
available for the Hoosic River watershed. 

Flood risk vulnerability scoring by subwatershed  
(A Watershed-Based Plan 33).
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Buffer width

Installing a 30-foot-wide forested riparian buffer 
on the mainstem of the Deerfield River won’t 
be as effective at stabilizing soils or intercepting 
surface water runoff as the same size buffer on, 
for example, a two-foot-wide stream. Effective 
riparian buffer widths are determined by a variety of 
factors, including slope, soil type, and vegetation. 
Widths also vary depending on the goal guiding the 
installation of a riparian buffer, which could include 
erosion control, water quality, aquatic habitat, and/
or terrestrial habitat (Hawes and Smith).

While these factors should be carefully considered, 
protecting water quality can generally be 
accomplished with a 100-foot buffer (extended to 
the edge of the floodplain, when possible), plus 
another 2 feet for each 1% of slope (Wenger 47). 

Ideally, any buffers on the mainstem of the Deerfield 
River would meet this standard at least. However, 
this report recognizes that space is limited on 
plantable sites identified within the WUI interface 
category due to increased population density and 
non-plantable land uses.

Forested riparian buffers also benefit different 
habitats depending on their width. Aquatic habitat 
is best protected by forested buffers that are 
approximately 35 to 100 feet wide, which minimizes 
the amount of sediment in a stream, shades the 
water, and contributes woody debris for habitat 
(Wenger 36). Finally, the project coordinator should 
consult the Conservation Commission to identify 
specific, town-level regulations and guidance within 
the regulated Riverfront Area. 

Floodplains

The last time the Federal Emergency Management 
Agency (FEMA) updated their flood risk inundation 
map of this report’s focus area was the 1980s. Other 
efforts to compile and map floodplain data often 

The area below the falls in Shelburne Falls lacks vegetated riparian buffers up to the edge of the river.

Photo by Claire Baglien

do not reflect recent events and future predictions. 
Relying on historical data showing where floodplain 
forests used to be could help inform tree species 
selection. 
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SITE SELECTION RESULTS

Weighted Plantable Parcels Map
The GIS site selection tool identified a variety of plantable 
parcels across the six-town focus area that were given a 
score based on their environmental factors. The highest 
scoring parcels would benefit the most from added trees, 
and while they may still benefit, the lower scoring parcels 
may have less need for trees. A handful of sites are featured 
on the following pages.

Sites to benefit the most 
from tree planting

Moderate scoring parcels

Sites to benefit less from 
tree planting

Downtown Shelburne Falls
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All Weighted Plantable Parcels
Town Address Parcel Name Ownership Adjacent 

Water Body
Latitude / 
Longitude

Ranking

Ashfield 344 Main St. Belding Memorial 
Library

Town of Ashfield South River 72.7943949W 
42.5262935

4

Ashfield 0 Williamsburg 
Rd.

Chapel Brook 
Reservation

The Trustees of 
Reservations

Chapel 
Brook

72.7703453W 
42.4785147N

3

Ashfield 0 West Rd. n/a Commonwealth of 
Massachusetts

Chapel 
Brook

72.7825076W 
42.4699816N

3

Ashfield 0 Cape St. n/a Common Wealth of 
Massachusetts DCR

72.8052673W 
42.4755066N

2

Ashfield 0 Spruce Corner 
Rd.

n/a Town of Ashfield South River 72.7816265W 
42.52440980N

3

Ashfield 0 Bronson Ave n/a Town of Ashfield South River 72.7960288W 
42.527600N

4

Ashfield 0 Baptist Corner 
Rd

n/a Ashfield Burial 
Ground Association

South River 72.7885704W 
42.5296173N

4

Ashfield 141 Buckland Rd. n/a Lakeside Park LLC Ashfield 
Pond

72.7986334W 
42.5305048N

2

Ashfield 89 Buckland & 
Main Street

n/a Town of Ashfield Ashfield 
Pond & 
South River

72.7977498W 
42.5285319N

4

Ashfield n/a n/a Ashfield Water 
District

South River 72.8084320W 
42.5321845N

3

Ashfield 0 Old stage Road n/a Town of Ashfield Ford Brook 72.8544817W 
42.5428470N

2

Ashfield 0 Spruce Corner 
Rd.

n/a Norcross Wildlife Swift River 72.8483247W 
42.4901642N

2

Ashfield 0 Hawley Rd. Massachusetts 
Forest Trust

Massachusetts Forest 
Trust

Ford Brook 72.855631W 
42.5569420N

3

Charlemont 10 School St. Hawlemont 
Regional School

Town of Charlemont Main Stem 
Deerfield & 
Rice Brook

72.874208W 
42.6263811N

5

Charlemont 60 Park St. n/a Town of Charlemont Main Stem 
Deerfield

72.8675038W 
42.6306717N

4

Charlemont 0 Avery Brook Rd. n/a Town of Charlemont Wilder Brook 72800650W 
42.6354623N

3

Charlemont 0 School St. n/a Town of Charlemont Main Stem 
Deerfield

72.8437740W 
42.6195855N

4

Charlemont 0 Avery Brook Rd. n/a Town of Charlemont Wilder Brook 72.7944543W 
42.6357066N

4

Charlemont 138 Main Street n/a Town of Charlemont Wilder Brook 72.7963029W 
42.6330802N

3

Charlemont 20 Factory Road n/a Charlemont Sewer 
District

Oxbow 
Brook

72.781811W 
42.6353349N

4

Conway n/a Conway Fields Town of Conway Pumpkin 
Hollow 
Brook

69.67572W 
42.5066757N

4

Conway 0 Whatley Road Town of Conway Town of Conway Mill River 65.46498W 
42.5088056N

3

Conway 0 Bardwell's Ferry 
Road

Town of Conway Town of Conway Mill River 69.54108W 
42.5150425N

4
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Town Address Parcel Name Ownership Adjacent 
Water Body

Latitude / 
Longitude

Ranking

Conway 0 Old Cricket Hill 
Rd.

Town of Conway Town of Conway South River 71.68744W 
42.5158502N

2

Conway 0 Boyden Road Town of Conway Town of Conway Johnny Bean 
Brook

72.58237W 
42.4869200N

2

Conway n/a Poland Brook 
WMA

Dept. of Fish & Game Nye Brook 74.32093W 
424833874N

2

Conway n/a Conway State 
Forest

DCR Avery Brook 71.78566W 
42.4744282N

2

Conway n/a South River State 
Forest

DCR Chadwick 
Brook

67.09799W 
42.5379477N

3

Conway 0 Roaring Brook 
Road

n/a Town of Conway Sids Brook 
& Drakes 
Brook

73.57775W 
42.580366N

4

Hawley n/a Mohawk Trail 
State Forest

DCR Trout Brook, 
North Brook,

94.60183W 
42.6171635N

2

Hawley n/a Kenneth 
Dubuque 
Memorial State 
Forest

DCR Basin Brook, 
Miller Brook, 
Mill Brook

90.46368W 
42.5750558N

2

Hawley n/a n/a Town of Hawley Hawks Brook 88.44569W 
42.6082755N

4

Shelburne 233 Shelburne 
Center Rd

Shelburne Public 
Library

Town of Shelburne Dragon 
Brook

68.85429W 
42.5890056N

4

Shelburne 0 Little Mohawk 
Road

Town of 
Shelburne 
Athletic Fields

Town of Shelburne Dragon 
Brook

6910786W 
425982307N

4

Shelburne 0 Mohawk Rd. n/a Franklin Land Trust Main Stem 
Deerfield

7278245W 
42.5937575N

3

Shelburne 0 Colrain-
Shelburne Rd.

n/a Town of Shelburne Allen Brook 67.16676W 
42.6121219N

4

Shelburne 0 Bridge St. n/a Town of Shelburne Main Stem 
Deerfield

73.32914W 
42.6022093

2

Shelburne 0 Bridge St. n/a Town of Shelburne Main Stem 
Deerfield

73.63050W 
42.6034523N

5

Shelburne 5 Water St. Water Street 
Parking

Town of Shelburne Main Stem 
Deerfield

73.93457W 
42.6040686N

4

Shelburne 0 Baker Ave Baker Ave 
Parking

Town of Shelburne Main Stem 
Deerfield

73.89139W 
42.6042252N

4

Shelburne 75 Mechanic St. Buckland / 
Shelburne 
Elementary

Mohawk Trail 
Regional School 
District

Main Stem 
Deerfield

73.33593W 
42.6098040N

6

Shelburne 0 Patten Rd. High Ledges 
Wildlife Sanctuary

Massachusetts 
Audubon Society

Mainstem 
Deerfield, 
Unknown 
Stream

72.24676W 
42.6214186N

4

Shelburne 0 Patten Hill Rd. n/a Shelburne Falls Fire 
District

Unknown 
Stream

70.37497W 
42.6318613

2

All Weighted Plantable Parcels (cont.)
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Planting this parcel with trees that prefer sunny, wet conditions could help slow and filter stormwater from surrounding 
impervious areas. Plantings could also help stabilize the vulnerable stream bank on the outside of the meander, where 
the fastest moving water creates the highest risk of erosion.

Proposed Shelburne  
Falls Boardwalk
Score (out of 6): 2 - 4 and 4 - 6 

Adjacent waterbody: Deerfield River mainstem

Owned by: Town of Shelburne or

Located in: WUI interface category

This approximately 20,000-square-foot site in 
downtown Shelburne Falls is just downstream of 
the Shelburne Falls Potholes. Through individual 
interviews during the community engagement 
process, the Conway team learned of a proposed 
public boardwalk for this site. Within the six-town 
focus area, Shelburne Falls contains the highest 
amount of impervious surface. GIS analysis also 
showed that this stretch of the Deerfield River is 
highly vulnerable to stream channel erosion. 

The proposed planting zone is located below a 
boulder wall and contains frequently flooded soils 
with an established herbaceous layer.

Parcel Boundary

Deerfield River

A

Zone A
Photo by Claire Baglien
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Pumpkin Hollow Brook’s straightened channel has 
eroded edges currently stabilized by tree roots. The 
vegetated buffer contains a fair amount of trees, but 
they are declining in health. The existing ~15 foot buffer 
could benefit from interplanting with shade-tolerant trees 
that would mature and stabilize the bank from further 
erosion as the current canopy opens up.

This poorly drained grassy area is a low point that collects 
water draining from the field and parking lot, which then 
flows through a culvert into Pumpkin Hollow Brook. 
Planting this area with trees could help absorb, slow, and 
filter surface runoff before it reaches the brook, while also 
shading cars and bikes in the adjacent parking lot in the 
summer.

Conway Town Parcel
Score (out of 6): 4 - 6

Adjacent waterbody: Pumpkin Hollow Brook

Owned by: Town of Conway

Located in: WUI interface category

Pumpkin Hollow Brook is a straightened stretch 
of river adjacent to a public park by downtown 
Conway. The park has a playground, baseball 
field and ranks highly in the site selection toolkit. 
The brook is lined with cherry, maple, alder, ash, 
butternut, and beech, some of which seem to be in 
declining health. A grassy area by the parking lot 
collects runoff from the field and pavement before 
draining through a culvert to the brook. There are 
two proposed planting zones for this site. 

Parcel Boundary
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Photo by Claire Baglien Photo by Haly Rylko
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Establishing more canopy cover along the straightened 
section of the South River could help to shade the water 
and stabilize the bank. Planting a greater diversity of 
trees could also help to prevent further erosion and 
increase habitat for terrestrial and aquatic wildlife.

South River Meadow
Score (out of 6): n/a 

Adjacent waterbody: South River

Owned by: Town of Conway

Located in: WUI interface category

South River Meadow is an eleven-acre site in the 
center of Conway with a history of agricultural use 
and stream channel straightening. The site is also 
home to multiple ecosystems including a floodplain, 
meadow, uplands, and an isolated wetland. 
Community members use this area to access the 
river, and as a place to stroll and walk dogs. 

In 2016, a significant restoration project enhanced 
the compensatory flood storage retention area 
along the South River. Boulders were placed in 
the river to slow water and re-create its natural 
meander, and an extensive knotweed eradication 
began. The site was identified by the Conway team 
as a potential planting site for spring 2022, partially 
due to the successful knotweed suppression. A 
proposed planting plan is included on the following 
pages.

A portion of the meadow was lowered to allow seasonal 
flood storage during high flows. This area currently has 
little established canopy and could benefit from added 
trees to slow and filter water and stabilize the soil. 
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Photo by Haly Rylko Photo by Haly Rylko
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Site Plan, South River Meadow
Town of Conway Open Space Committee
March 28, 2019

South River Meadow Planting Plan
The significant floodplain restoration work already completed makes the South River Meadow a “shovel ready” 
site for planting in spring 2022. Plans (below) for this mixed use area were submitted to the local Conservation 
Commission and approved on June 25, 2019. The established canopy along the straightened channel of the 
South River is patchy in spots due to the earth work done to dig out the flood retention basin, which killed and 
damaged the roots some of the existing trees. The bank could benefit from additional trees and woody shrubs to 
stabilize the bank and prevent further erosion, further shade and cool the river, and contribute plant material to 
in-stream habitat. 
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Tulip Tree 
Lirodendron tulipifera

Swamp White Oak 
Quercus bicolor

Blackgum/Tupelo 
Nyssa sylvatica

Black Willow 
Salix nigra

Eastern Cottonwood 
Populus deltoides

Plant each mound with a 
mix of Red Maple (Acer 
rubrum), Shagbark Hickory 
(Carya ovata), Basswood (Tilia 
americana), Red Oak (Quercus 
rubra), Sugar Maple (Acer 
saccharum)

Speckled Alder (Alnus incana 
ssp. rugosa)

Winterberry (Ilex verticillata)

Serviceberry (Amelanchier 
canadensis)

Red Osier or Silky Dogwood 
(Cornus sericea/amomum)

NEW TREES AND SHRUBS FOR 
THE RIPARIAN BUFFER
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TEMPLATES FOR 
INSTALLATION

Source: Story Map Series

Shifts in Plant Hardiness Zones

Plant hardiness zones are based on the average annual minimum winter temperature in an area and indicate 
the extent of winter stress that plants experience due to cold temperatures. As winter temperatures increase, 
hardiness zones are expected to shift north. The six-town focus area is currently in Zone 5a - 5b and predicted to 
shift into zone 7 by 2099 (Story Map Series). With the change in climate bring a change in plant species adapted 
to those conditions. 

Site Conditions and  
Species Selection
One of the best ways to ensure the success of 
a planting project is to choose the right trees 
for the site. Through their analyses, the Conway 
team identified four common existing conditions 
in riparian areas that could benefit from having 
more trees. Templates based on those conditions, 
found throughout the Deerfield River watershed, 
are included to guide tree species selection for 
future years of the grant. Conditions include sites or 
areas within a site requiring erosion control, shady 
understory interplanting, open sunny planting, or a 
more naturally vegetated area.

Planting the right tree in the right place means 
selecting species that are suited to the current 
conditions of riparian areas and will be adaptable 
to the climatic patterns of increasing precipitation, 
periods of drought, and warming temperatures. 
Included are many species that are currently 

dependable and will continue to thrive in the 
changing climatic conditions. In choosing trees 
for a project, it is recommended that a majority 
of the species chosen have a high likelihood of 
survival. The remainder can be chosen to increase 
biodiversity and climate resilience of the planting. 
Red maple, Acer rubrum, stands out as a reliable 
tree to plant and survive because of its tolerance 
to a variety of conditions including full sun, shade, 
drought, and flooding. It is also recommended 
to include a variety of other species, even if at 
lower numbers, like spices added to a soup, to 
ensure biodiversity and/or climate adaptability. For 
example, tulip poplar, Liriodendron tulipifera, a 
species currently at the edge of their northern range 
makes a great choice for biodiversity. It also serves 
as a dependable tree for climate adaptation as its 
range is expected to reach more northerly states. 
Other considerations included choosing species 
currently native to the riparian areas of the Deerfield 
River watershed to also provide food and habitat for 
wildlife and pollinators.

Plant Hardiness Zones: 1980 - 2009 Predicted Plant Hardiness Zones: 2070 - 2099

Source: Story Map Series
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Photo by Karen Tassinari

A late-succession swamp with blackgum (Nyssa sylvatica), which tolerates flooding and dry conditions. Blackgum is a reliable choice for 
riparian areas and is expected to do well in a changing climate.  
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Tulip Tree (Liriodendron tulipifera)
Height: 120’

Shade Tolerance: Intolerant

Wetland Status: FACU

Drought Tolerance: Low

Growth Rate: Rapid

With a wide geographic range, tulip tree is 
able to grow in a variety of site conditions. The 
northern part of its native range is just south of 
Massachusetts where the it can be found in stream 
bottoms and slopes. Tulip tree grows best on 
moderately moist soils bordering streams. 

CURRENT RANGE

New Habitat Tree Species
The Climate Change Atlas is a tool that examines the current distribution of tree habitats in the eastern United 
States, and how distributions might change in response to different climate scenarios (Matthews). The tool 
includes factors driving species distribution, such as temperature, elevation, and soil properties, and data 
regarding each species’ suitable habitat in the face of climate change. Using these characteristics help provide 
practical value to these modeled projections. While some tree species may see a decline in suitable habitat, 
others may expand beyond their current native ranges (“Climate Change Tree Atlas: Overview & Applicability.”). 
Most of the following trees are not native to Massachusetts or Franklin County, but may experience an increase 
in suitable habitat under different greenhouse gas emissions scenarios. These “new habitat” tree species are 
included in planting templates as a nod to assisted migration, a conservation strategy where humans plant 
species outside their native ranges in response to rapid climate change.

Wetland Indicator Codes: 
OBL: Usually in wetlands, rarely in uplands
FACW: Usually in wetlands but occasionally found in uplands

Post Oak (Quercus stellata)
Height: 60’

Shade Tolerance: Intolerant

Wetland Status: FACU

Drought Tolerance: High

Growth Rate: Slow

Post oak grows in a variety of soils, on typically 
dry sites and rocky outcroppings and ridges, and 
will help stabilize soil on these types of sites. They 
are drought tolerant and usually less resistant to 
flooding. Often associates with black oak, hickory 
species, black gum, red maple, hackberry and 
cornus species, and the acorns are important wildlife 
forage.

FAC: Commonly found in wetlands and non wetlands
FACU: Usually occurs in uplands, occasional standing water
UPL: Almost always in uplands, rarely in wetlands

PREDICTED RANGE
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Flowering Dogwood (Cornus florida) 
Height: 25’

Shade Tolerance: Tolerant

Wetland Status: FAC

Drought Tolerance: Medium 

Growth Rate: Slow

Flowering dogwood ranges from central Florida to 
southwestern Maine and grows in mesic deciduous 
woods, floodplains, bluffs, and ravines. Found in 
a variety of soils, it prefers well drained soils. It 
provides an abundance of nectar for pollinators and 
fruit for many species of birds.

Chinkapin oak (Quercus muehlenbergii) 
Height: 80’

Shade Tolerance: Intolerant

Wetland Status: FACU

Drought Tolerance: Low

Growth Rate: Rapid

Chinkapin oak grows in association with many trees 
common to the forests and riparian areas of the 
Deerfield River watershed, including red maple, 
northern red oak, and blackgum. It prefers alkaline 
soils, and is found in moist humid soils, and in 
upland well-drained soils. The acorns are well liked 
by wildlife.

Virginia pine (Pinus virginiana)
Height: 50 to 100’

Shade Tolerance: Intolerant

Wetland Status: FACU

Drought Tolerance: High

Growth Rate: Slow

Virginia pine grows best in well-drained, sandy loam 
soils. Often a pioneer species, it is associated with 
many southern oak species, white oak, northern 
red oak, and hickories. Cornus florida is often an 
indicator of a beneficial site for Virginia pine. 

CURRENT RANGE PREDICTED RANGE
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Southern Red Oak (Quercus falcata)
Height: 75’

Shade Tolerance: Intermediate

Wetland Status: FACU

Drought Tolerance: High

Growth Rate: Moderate

Southern Red Oak is a moderately fast growing tree, 
commonly found on dry, sandy or clay loam.  It is 
found in humid climates, most often in the uplands, 
occasionally in fertile stream bottoms where it grows 
large. It’s often associated with white oak, black 
oak, hickory species, sweetgum, and blackgum. The 
acorns are important food for wildlife.

Sweetgum (Liquidambar styraciflua)
Height: 100’

Shade Tolerance: Intolerant

Wetland Status: FAC

Drought Tolerance: Low

Growth Rate: Rapid

Sweetgum is a very adaptable hardwood species 
tolerant of various soils and site conditions. It’s 
a pioneer tree in old fields and logged areas of 
uplands, and it grows best in the moist alluvial soils 
of river bottoms, where it spreads its roots wide and 
shallow. Sweetgum grows with red maple, hickory 
species, dogwoods, and alders. 

Wetland Indicator Codes: 
OBL: Usually in wetlands, rarely in uplands
FACW: Usually in wetlands but occasionally found in uplands

FAC: Commonly found in wetlands and non wetlands
FACU: Usually occurs in uplands, occasional standing water
UPL: Almost always in uplands, rarely in wetlands

CURRENT RANGE PREDICTED RANGE
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Liriodendron tulipifera, Tulip Tree

Photo by Jim Linwood. Flickr.com

Quercus falcata var. falcata, Southern Red Oak

Photo by mogollon_1.  
Flickr.com

Liquidambar styraciflua, Sweet Gum

Photo by Sanchezn. Wikimedia

Liriodendron tulipifera, Tulip Tree Cornus florida, Flowering Dogwood

Photo by Famartin. Wikimedia Commons
Photo by Judy  
Gallagher. Flickr.comPhoto by Milo Pyne. Flickr.com

Pinus virginiana, Virginia Pine

Tree species anticipated to find suitable habitat in the  
Deerfield River watershed as the climate changes
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100-foot Buffer Template & Plant List
Goal: Establish a 100-foot buffer along a river

These plants are appropriate for sites that:

• Would like to buffer land vulnerable to flooding or buffer pollutants like fertilizer from the river

• Flood regularly along a main-stem river

• Would like to function as a wildlife corridor or could connect fragmented river corridor habitat.

 
Planting three zones with different species will help the buffer to filter water and stabilize and protect adjacent 
land. The width can vary, depending on site conditions, including steepness and the size of the floodplain, 
although a minimum width of 100 feet is recommended (Wenger). 

ZONE 1ZONE 2ZONE 3
Filters runoff, 20 feet wide
Native, deep rooted flood-
tolerant grasses with deep root 
systems. Helpful when there is 
sheet flow.

Goals: 
• Filter pollutants and sediment 

from adjacent land

Mature forest, 20 to 75 
feet wide
Forest that periodically floods.

Goals: 

• Slow down and store 
flood waters

• Stabilize periodically 
flooded land

• Canopy cover for 
shade and wildlife

• Wildlife corridor for migration

• Carbon sequestration

Stabilizing forest, 15 to 30 
feet wide 
Fast-growing trees and shrubs 
that can be frequently flooded.

Goals: 

• Bank stability 

• Aquatic shade

• Habitat complexity 

• Plant debris for aquatic habitat



Zone Latin Name Common Name

Light 
FS=Full Sun 
PS=Part Sun 
S=Shade 
U=Understory

Height / 
Spread

Soil Moisture 
D=Dry 
M=Medium 
W=Wet

Capability to 
Cope or Persist* 
in Massachusetts 
under Low/High 
Emissions Scenarios

Capability to Cope or 
Persist* in Franklin 
County under Low/
High Emissions 
Scenarios

1 Acer rubrum Red Maple FS, PS, U 40-60' / 40' D, M, W Good / Good Very Good / Good

1 Acer 
saccharinum Silver Maple FS, PS, U 50-80' / 35-50' M, W Poor** / Fair** Poor** / Fair**

1 Nyssa sylvatica Blackgum/
Tupelo FS, PS, U 30-50' / 20-30' M, W Very Good / Very 

Good Good / Good

1 Platanus 
occidentalis

American 
Sycamore FS, PS 60-120' M, W New Habitat** / New 

Habitat**
New Habitat** / New 
Habitat**

1 Quercus bicolor Swamp White 
Oak FS, PS, U 50-60' / 50-60' M, W Very Poor** / Very 

Poor** Fair** / Good

1 Salix nigra Black Willow FS, PS, S, U 30-60' W Very Poor** / Very 
Poor** No Data

2 Pinus virginiana Virginia Pine FS 30-60' / 10-30' D, M New Habitat / New 
Habitat

New Habitat / New 
Habitat

2 Acer saccharum Sugar Maple FS, PS, U 40-80' / 30-60' D, M, W Good / Good No Data

2 Carya ovata Shagbark 
Hickory FS, PS 60-80' / 40-50' D, M, W Fair / Good No Data

2 Juniperus 
viginiana

Eastern Red 
Cedar FS 40-65' / 8-25' D, M Good / Good New Habitat / New 

Habitat

2 Liriodendron 
tulipifera Tulip Tree FS, PS 60-90' / 30-50' M Good / Good Very Good / Very 

Good

2 Prunus serotina Black Cherry FS, PS 50-80' / 30-60' M Good / Good Very Good / Very 
Good

2 Quercus falcata 
var. falcata

Southern Red 
Oak FS 60-80' / 40-50' D, M New Habitat / New 

Habitat Good / Good

2 Tilia americana American 
Basswod FS, PS, S, U 50-80' / 30-50' M Fair / Good New Habitat / New 

Habitat

1,2 Liquidambar 
styraciflua Sweetgum FS, PS 60-120' W New Habitat / New 

Habitat Fair / Fair

1,2 Celtis 
occidentalis Hackberry FS, PS, S, U 40-60' / 40-60' M, W No Data New Habitat / New 

Habitat

1,2 Quercus 
palustris Pin Oak FS, PS 50-70' / 40-60' M, W Lost** / Poor** Good / Good

1,3 Cornus sericea Red Osier 
Dogwood FS, PS 6-9' / 7-10' M, W Shrub, no data Shrub, no data

1,3 Alnus incana 
ssp. rugosa Speckled Alder FS, PS Up to 30' M, W Shrub, no data Shrub, no data

1,3 Cornus 
amomum Silky Dogwood FS, PS, S 10-12' / 6-10' M, W Shrub, no data Shrub, no data

1,3 Salix discolor Pussy Willow FS 6-30' M, W Shrub, no data Shrub, no data

1,3 Salix sericea Silky Willow PS, S 10' W Shrub, no data Shrub, no data

2,3 Viburnum 
lentago

Black Haw/
Nannyberry FS, PS, S 6-12' D, M, W Shrub, no data Shrub, no data

2,3 Laportea 
canadensis Wood Nettles FS, PS, S, U 2-4' D, M, W Herbaceous, no data Herbaceous, no data

2,3 Leersia virginica White Cut-Grass FS, PS, S, U 1-3' D, M, W Herbaceous, no data Herbaceous, no data

2,3 Matteuccia 
struthiopteris Ostrich Fern PS, S, U 3-6 ' - 5-8' M, W Herbaceous, no data Herbaceous, no data

* The capability to cope or persist is, “an overall rating that describes a species’ ability to cope or persist with climate change based on suitable habitat change 
class (statistical modeling), adaptability (literature review and expert opinion), and abundance within this region” (Iverson et al., States and --- One x One Degree).
** Indicates species with low model reliability based on five statistical metrics of the habitat models that affect change class (Iverson et al., States and --- One x 
One Degree)



76   |   A PLACE FOR TREES - TEMPLATES FOR INSTALLATION

Shade-Tolerant Template & Plant List
Goal: To fill in gaps in the existing canopy cover with more shade-tolerant species. This planting will fill in the 
area to stabilize the soil and provide a mid-story to the mature canopy cover. 

This planting template is appropriate for sites with:

• Trees that are widely spaced out and would benefit from more canopy coverage

• Trees that are of a single age and would benefit from a mixed height range of canopy coverage

• Tree species that may be vulnerable to climate change and could benefit from additional climate 
adapted-species. Vulnerable trees could include, sick and unhealthy trees, ash, or hemlock that has woolly 
adelgid.

Latin Name Common Name

Light 
FS=Full Sun 
PS=Part Sun 
S=Shade 
U=Understory

Height / 
Spread

Soil Moisture 
D=Dry 
M=Medium 
W=Wet

Capability to 
Cope or Persist* 
in Massachusetts 
under Low/High 
Emissions Scenarios

Capability to Cope or 
Persist* in Franklin 
County under Low/
High Emissions 
Scenarios

Acer rubrum Red Maple FS, PS, U 40-60’ / 40’ D, M, W Good / Good Very Good / Good

Acer saccharinum Silver Maple FS, PS, U 50-80’ / 35-50’ M, W Poor** / Fair** Poor** / Fair**

Acer saccharum Sugar Maple FS, PS, U 40-80’ / 30-60’ D, M, W Good / Good Very Good / Very 
Good

Alnus incana ssp. 
rugosa Speckled Alder FS, PS Up to 30’ M, W Shrub, no data Shrub, no data

Carpinus 
caroliniana

Musclewood/
American 
Hornbeam

FS, PS, S Up to 30’ D, M, W Poor / Good Very Poor** / Good**

Celtis occidentalis Hackberry FS, PS, S, U 40-60’ / 40-60’ M, W No Data No Data

Cornus florida Flowering 
Dogwood FS, PS, U 15-30’ / 15-30’ M Good / Good Unknown / New 

Habitat

Cornus sericea Red Osier 
Dogwood FS, PS 6-9’ / 7-10’ M, W Shrub, no data Shrub, no data

Ilex verticillata Winterberry Holly FS, PS Up to 10’ M, W Shrub, no data Shrub, no data

Nyssa sylvatica Blackgum/Tupelo FS, PS, U 30-50’ / 20-30’ M, W Very Good / Very 
Good Good / Good

Physocarpus 
opulifoius Ninebark FS, PS, S 5-10’ D, M, W Shrub, no data Shrub, no data

Prunus serotina Black Cherry FS, PS 50-80’ / 30-60’ M Good / Good Fair / Fair

Quercus bicolor Swamp White Oak FS, PS, U 50-60’ / 50-60’ M, W Very Poor** / Very 
Poor** Fair** / Good

Quercus rubra Northern Red Oak FS, PS, U 50-75’ / 50-75’ D, M Very Good / Very 
Good

Very Good / Very 
Good

Salix nigra Black Willow FS, PS, S, U 30-60’ W Very Poor** / Very 
Poor** No Data

Salix sericea Silky Willow PS, S 10’ W Shrub, no data Shrub, no data

Tilia americana American Basswod FS, PS, S, U 50-80’ / 30-50’ M Fair / Good Good / Good

Viburnum lentago Black Haw/
Nannyberry FS, PS, S 6-12’ D, M, W Shrub, no data Shrub, no data

* The capability to cope or persist is, “an overall rating that describes a species’ ability to cope or persist with climate change based on suitable habitat change 
class (statistical modeling), adaptability (literature review and expert opinion), and abundance within this region” (Iverson et al., States and --- One x One Degree).
** Indicates species with low model reliability based on five statistical metrics of the habitat models that affect change class (Iverson et al., States and --- One x 
One Degree)
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Swamp white oak (Quercus bicolor)

Photo by Bob Gutowski. Flickr.com



Erosion Control Template & Plant List
Goal: To stabilize slopes at risk of erosion along river banks. 

This template is for stabilization along a river or stream bank where engineering is not required. It is appropriate 
for sites that:

• Receive seasonally higher flows along banks that cause scour

• Have evidence of erosion that doesn’t require an engineer to address

• Have a higher tolerance for vegetative density

Latin Name Common Name

Light 
FS=Full Sun 
PS=Part Sun 
S=Shade 
U=Understory

Height / 
Spread

Soil Moisture 
D=Dry 
M=Medium 
W=Wet

Capability to 
Cope or Persist* 
in Massachusetts 
under Low/High 
Emissions Scenarios

Capability to 
Cope or Persist* 
in Franklin County 
under Low/High 
Emissions Scenarios

Acer rubrum Red Maple FS, PS, U 40-60’ / 40’ D, M, W Good / Good Very Good / Good

Acer saccharinum Silver Maple FS, PS, U 50-80’ / 35-50’ M, W Poor** / Fair** Poor** / Fair**

Alnus incana ssp. 
rugosa Speckled Alder FS, PS Up to 30’ M, W Shrub, no data Shrub, no data

Carpinus caroliniana Musclewood/
American Hornbeam FS, PS, S Up to 30’ D, M, W Poor / Good Very Poor** / 

Good**

Celtis occidentalis Hackberry FS, PS, S, U 40-60’ / 40-60’ M, W No Data No Data

Cephalanthus 
occidentalis Buttonbush FS, PS 6-15’ M, W Shrub, no data Shrub, no data

Cornus amomum Silky Dogwood FS, PS, S 10-12’ / 6-10’ M, W Shrub, no data Shrub, no data

Cornus racemosa Gray Dogwood FS, PS 10-15’ D, M, W Shrub, no data Shrub, no data

Cornus sericea Red Osier Dogwood FS, PS 6-9’ / 7-10’ M, W Shrub, no data Shrub, no data

Ilex verticillata Winterberry Holly FS, PS Up to 10’ M, W Shrub, no data Shrub, no data

Liquidambar 
styraciflua Sweetgum FS, PS 60-120’ M New Habitat / New 

Habitat
New Habitat / New 
Habitat

Nyssa sylvatica Blackgum/Tupelo FS, PS, U 30-50’ / 20-30’ M, W Very Good / Very 
Good Good / Good

Physocarpus 
opulifoius Ninebark FS, PS, S 5-10’ D, M, W Shrub, no data Shrub, no data

Pinus virginiana Virginia Pine FS 30-60’ / 10-30’ D, M New Habitat / New 
Habitat

New Habitat / New 
Habitat

Platanus 
occidentalis American Sycamore FS, PS 60-120’ M, W New Habitat** / 

New Habitat**
New Habitat** / 
New Habitat**

Prunus serotina Black Cherry FS, PS 50-80’ / 30-60’ M Good / Good Fair / Fair

Quercus palustris Pin Oak FS, PS 50-70’ / 40-60’ M, W Lost** / Poor** No Data

Salix discolor Pussy Willow FS 6-30’ M, W Shrub, no data Shrub, no data

Salix nigra Black Willow FS, PS, S, U 30-60’ W Very Poor** / Very 
Poor** No Data

Salix sericea Silky Willow PS, S 10’ W Shrub, no data Shrub, no data

Spirea tomentosa Steeplebush/
Meadowsweet FS 2-3’ / 2-3’ W Shrub, no data Shrub, no data

Tilia americana American Basswod FS, PS, S, U 50-80’ / 30-50’ M Fair / Good Good / Good

Viburnum lentago Black Haw/
Nannyberry FS, PS, S 6-12’ D, M, W Shrub, no data Shrub, no data

* The capability to cope or persist is, “an overall rating that describes a species’ ability to cope or persist with climate change based on suitable habitat change 
class (statistical modeling), adaptability (literature review and expert opinion), and abundance within this region” (Iverson et al., States and --- One x One Degree).
** Indicates species with low model reliability based on five statistical metrics of the habitat models that affect change class (Iverson et al., States and --- One x 
One Degree)
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Willow fascines 
Willow fascines are a great way to stabilize banks and prevent erosion. A 
group of willow cuttings are bundled and tied together with twine. Dig 
a small trench into the bank and pound in stabilizing stakes to hold the 
bundle in place. The bundle will help shield the bank from erosion as 
the willows grow vertically out of the bundle. When done in the fall, the 
willows plenty of time to root before the drier summer months. 

Coconut coir
This method is appropriate for sites that have 
exposed soil that may be vulnerable to erosion. 
Because coir is laid down, like a carpet, it is easiest 
to use when there is little existing vegetation. 
Depending on the steepness of the site and existing 
vegetation, a roll of coconut coir could be used to 
help stabilize exposed soil before planting. After 
laying and staking in the mat, holes can be cut with 
hand clippers to plant the tree into. This technique 
will help stabilize the soil as the vegetation grows 
into that roll. 

Straw waddles 
If a site is steep and there is risk of soil eroding into 
the stream, straw wattles can be installed to catch 
the soil at risk. Dig a shallow 1-2’ trench parallel to 
the stream along the contour. Then pound stakes 
in at a 45 degree angle to keep the waddle in 
place. Curve the ends of the waddle up slightly 
to help catch runoff sediment. Straw waddles 
can be contained  in different materials and it is 
recommended that the use of plastic be minimized 
if possible as the material will not bio degrade. 

SIDE VIEW OF A  
WILLOW FASCINE

Stake

Bundle of willows

Trench

Erosion Control Methods 
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Sunny Site Template & Plant List
Goal: To establish a canopy in an open or minimally vegetated area. The plants will help stabilize the soil, slow 
the flow of water in areas that may flood, provide canopy cover to help intercept and slow rainfall, and provide 
shade to keep water cool for fish. 

This template is for a zone that receives more than six hours of direct sunlight a day during the growing season. It 
is appropriate for sites that:

• Will receive more than six hours of direct sunlight a day during the growing season

• Is open with little or no existing tall vegetation 

• Sites that flood regularly or semi regularly

Photo by Haly Rylko



Latin Name Common Name

Light 
FS=Full Sun 
PS=Part Sun 
S=Shade 
U=Understory

Height / 
Spread

Soil Moisture 
D=Dry 
M=Medium 
W=Wet

Capability to 
Cope or Persist** 
in Massachusetts 
under Low/High 
Emissions Scenarios

Capability to Cope 
or Persist** in 
Franklin County 
under Low/High 
Emissions Scenarios

Acer rubrum Red Maple FS, PS, U 40-60’ / 40’ D, M, W Good / Good Very Good / Good

Acer saccharinum Silver Maple FS, PS, U 50-80’ / 35-50’ M, W Poor** / Fair** Poor** / Fair**

Acer saccharum Sugar Maple FS, PS, U 40-80’ / 30-60’ D, M, W Good / Good Very Good / Very 
Good

Alnus incana ssp. 
rugosa Speckled Alder FS, PS Up to 30’ M, W Shrub, no data Shrub, no data

Cephalanthus 
occidentalis Buttonbush FS, PS 6-15’ M, W Shrub, no data Shrub, no data

Cornus amomum Silky Dogwood FS, PS, S 10-12’ / 6-10’ M, W Shrub, no data Shrub, no data

Cornus florida Flowering Dogwood FS, PS, U 15-30’ / 15-30’ M Good / Good Unknown / New 
Habitat

Cornus racemosa Gray Dogwood FS, PS 10-15’ D, M, W Shrub, no data Shrub, no data

Cornus sericea Red Osier Dogwood FS, PS 6-9’ / 7-10’ M, W Shrub, no data Shrub, no data

Ilex verticillata Winterberry Holly FS, PS Up to 10’ M, W Shrub, no data Shrub, no data

Juniperus viginiana Eastern Red Cedar FS 40-65’ / 8-25’ D, M Good / Good Good / Good

Liquidambar 
styraciflua Sweetgum FS, PS 60-120’ M New Habitat / New 

Habitat
New Habitat / New 
Habitat

Liriodendron 
tulipifera Tulip Tree FS, PS 60-90’ / 30-50’ M Good / Good New Habitat / New 

Habitat

Nyssa sylvatica Blackgum/Tupelo FS, PS, U 30-50’ / 20-30’ M, W Very Good / Very 
Good Good / Good

Physocarpus 
opulifoius Ninebark FS, PS, S 5-10’ D, M, W Shrub, no data Shrub, no data

Pinus virginiana Virginia Pine FS 30-60’ / 10-30’ D, M New Habitat / New 
Habitat

New Habitat / New 
Habitat

Platanus 
occidentalis American Sycamore FS, PS 60-120’ M, W New Habitat** / 

New Habitat**
New Habitat** / 
New Habitat**

Populus deltoides Eastern Cottonwood FS 50-80’ / 25-60’ M Very Poor** / Very 
Poor**

Very Poor** / Very 
Poor**

Prunus serotina Black Cherry FS, PS 50-80’ / 30-60’ M Good / Good Fair / Fair

Quercus bicolor Swamp White Oak FS, PS, U 50-60’ / 50-60’ M, W Very Poor** / Very 
Poor** Fair** / Good

Quercus falcata 
var. falcata Southern Red Oak FS 60-80’ / 40-50’ D, M New Habitat / New 

Habitat
New Habitat / New 
Habitat

Quercus 
muehlenbergii Chinkapin Oak FS 40-60’ / 50-70’ D, M New Habitat / New 

Habitat
Unknown / New 
Habitat

Quercus palustris Pin Oak FS, PS 50-70’ / 40-60’ M, W Lost** / Poor** No Data

Quercus rubra Northern Red Oak FS, PS, U 50-75’ / 50-75’ D, M Very Good / Very 
Good

Very Good / Very 
Good

Salix discolor Pussy Willow FS 6-30’ M, W Shrub, no data Shrub, no data

Salix nigra Black Willow FS, PS, S, U 30-60’ W Very Poor** / Very 
Poor** No Data

Spirea tomentosa Steeplebush/
Meadowsweet FS 2-3’ / 2-3’ W Shrub, no data Shrub, no data

Viburnum lentago Black Haw/
Nannyberry FS, PS, S 6-12’ D, M, W Shrub, no data Shrub, no data

* The capability to cope or persist is, “an overall rating that describes a species’ ability to cope or persist with climate change based on suitable habitat change 
class (statistical modeling), adaptability (literature review and expert opinion), and abundance within this region” (Iverson et al., States and --- One x One Degree).
** Indicates species with low model reliability based on five statistical metrics of the habitat models that affect change class (Iverson et al., States and --- One x 
One Degree)
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Site Prep
Before planting trees in the ground, it is best to prep the site first. This could include managing and properly 
disposing of invasive species. If an invasive species is found that may compromise tree health, check to see the 
recommended approach for managing it before planting. Depending on the species present, site prep could 
take a few years to completely remove it.

When managing invasive species it is important to not leave them piled on bare soil, as species can re-root and 
form a new plant after being pulled. Consider pulling and piling the removed invasive species on a pile of sticks 
to keep it off of the ground so they don’t take root. 

Planting a Tree
The time of year is an important consideration when choosing when to plant a tree. It is recommended that trees 
are planted during late Fall. This will allow for significant root establishment during wet months without having to 
be concerned about drought conditions that would stress the tree. Planting can also happen in the early spring, 
although this gives less chance for roots to establish before drier months and watering would be recommended. 
Choosing the right timing will put the least amount of stress on the tree and give it the best chance to establish a 
healthy roots system before the drier summer months. 

When choosing a spot for the 
tree, double check to make 
sure there will be enough 
room for the tree when 
it is mature. This could 
include making sure it is 
not under power lines, 
too close to a building 
or underground pipes. 

Hole should be ~2.5 times 
wider than the pot the tree 
originally came in. This will 
help the roots spread laterally 
through looser soil.

Don’t pile soil past the root 
collar. This could introduce the 

chances of disease. 

Make sure that the roots are 
pointing down or laterally, 

not pointing up. If 
bound, remove all 
burlap and wire.

If there is access to 
water on site, it is 
recommended that 
a deep watering be 
provided to the tree 
to alleviate the stress of 
planting. It is best when the 
water saturates to the deepest 
roots to encourage root development 
to continue downwards.

1
2

34

Backfill

Mulch
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Mulch Rings
Adding a thick layer of natural 
wood mulch after planting will 
help suppress weeds from growing 
around the tree and help reduce 
the evaporation of moisture from 
the soil in the dry summer months. 
Apply a ~2 to 3 foot ring of mulch 
around the tree, ~3 inches thick. 
Be sure to give the trunk 3 inches 
of room from the mulch, making a 
doughnut shape around the trunk 
instead of a volcano up the trunk. 
If the mulch is touching the trunk 
it could cause rot and more easily 
spread disease to the tree. 

Protective Caging 
Protective planting cages are used to guard trees 
from browse and rubbing from deer and beavers. 
The cages can be removed after a few years when 
they begin to impede tree growth in the lower 
branches and when the trees are better able to 
recover from animal browse. It is key that the height 
of the wire used is around five feet so the deer 
aren’t able to reach over and into the cage. 

To make one protective cage, you will need: 

• 5’ tall welded wire fencing 

• Wire cutters 

• Two T-posts 

• Mallet or T-post pounder 

Apply several inches of 
mulch around the base of 

the tree leaving ~3 inches of 
room around the trunk.

Minimum 5’ 
tall fencing 

so deer 
cannot reach 

the top of 
the tree

Mulch should not touch the 
trunk of the tree as it could 
introduce rot and diseases. 

Post Planting
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Maintenance
The first three years after planting are crucial to ensuring that the plants have has high survival rates. Two 
variables that will be especially important to plan for in the maintenance plan are water and weeds. 

Weeds 
It is recommended that for the first few years weeds that might impact tree growth be monitored to make sure 
the tree establishment gets off to a good start. It is important to make a few visits to the site during the growing 
season to pull or mow weeds to ensure the tree has enough space and light to do well. 

Water
During the first growing season the trees should be watered during the hot summer months. This could be 
achieved through watering bags or, if the site has access to a hose or watering truck, giving the base of the tree 
a deep watering with a hose. It is more effective to water the tree deeply a few times than to provide frequent 
shallow waterings. 

The amount of water a tree needs is also dependent on how large it is when it is planted. Because of their size, 
smaller trees with larger root systems are likely to need less water and have a better chance of success than a 
larger tree. This may be a factor to consider when ordering trees.

Photo by James Bowe. Flickr.com
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Recommended Maintenance Timeline & Checklist
Year 1

• Plant trees and install protective cages.

• Mulch around base of trees to reduce weed pressure and keep soil hydrated.

During the growing season:
• Water trees bi weekly with ~10 gallons of water per tree. If there is substantial rain watering can be   
reduced. 

• Visit ~3 times during the growing season to make sure the trees are able to establish without too much   
pressure from weeds. It’s best to visit early in the season before the weeds get out of control, mid way   
and then before fall as growth is slowing down. 

Year 2
• Mulch around base of trees (optional).

• Make sure protective cages aren’t restricting growth. Remove cages from trees that have outgrown   
them. 

During the growing season:
• Because the trees have had one or two wet seasons, their roots will be more established and watering   
can be reduced. Water trees as needed with ~10 gallons of water per tree in the summer months if   
there are long periods without water.

• Visit ~3 times during the growing season to make sure the trees are able to establish without too much   
pressure from weeds. It’s best to visit early in the season before the weeds get out of control, mid way,   
and then before fall as growth is slowing down. 

Year 3
• Once trees are ~7 feet tall their tops will be out of reach to be browsed by deer and the protective 
cages may be able to be removed. Deer can also use the trees to rub their antlers on which can harm the 
young trees. If you notice signs of rubbing, it’s advised to leave the cages on another year.

• Mulch around base of trees (optional).

During the growing season:
• Visit ~3 times during the growing season to 
make sure the trees are able to establish without 
too much pressure from weeds. It’s best to visit 
early in the season before the weeds get out of 
control, mid way, and then before fall as growth is 
slowing down.

• Assess what further maintenance is needed the 
following year. This includes:

a. A timeline for protective cage removal.

b. Assessment of weed pressure. This 
depends on the weeds on the site. If 
the trees growth will be hindered by the 
presence of another species, consider 
continued maintenance visits early in the 
growing season to reduce pressure on the 
tree.

Male deer rub their antlers against the trunks of trees, which can detrimental 
to the plant. Signs of rub are peeling/shredded bark 0-3 feet off the ground. 

Photo by Bob www.flickr.com
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FURTHER  
CONSIDERATIONS

Many people have been involved in studying and taking actions to increase the health and resilience of the 
Deerfield River watershed. Dedicated communities, organizations, and experts have been working in tandem to 
identify vulnerabilities and solutions, and to provide funding for these projects. 

The U.S. Forest Service Urban and Community Forestry grant that MTWP received focused the scope of this 
report on publicly accessible and non-privately owned land. This section looks to acknowledge the work done 
by past projects and research analyses in order to highlight other considerations and solutions unconfined by the 
grant parameters, that may help contribute to the climate resilience of this watershed.

Recommendation #1: Focus riparian restoration on privately owned  
and agricultural land

Where buffers are non-existent between agriculture and waterways, the banks are left vulnerable to erosion, 
which puts the farmers at risk of losing their valuable soil and farmland. Tropical Storm Irene caused significant 
losses of rich topsoil in the region, including areas in Charlemont and at the confluence of Clesson Brook and 
the Deerfield River (A Watershed-Based Plan 44). Many farms in the Deerfield River watershed also lost their 
harvestable crops and sections of the river banks due to flooding. These large flooding damages created a 
financial loss for farmers.

The loss of riparian buffers along these edges has had a significant impact in the watershed, contributing to 
downstream flooding, alterations in stream discharge, morphology and sedimentation deposition (National 
Research Council 162), water pollution, bank erosion, and warmer waters. These economic and ecological 
repercussions occur not only on the farms, but downstream, especially during high water events. For example, 
severe bank erosion continues to threaten regional community and public wells (A Watershed-Based Plan 11).

For the long term health and resiliency of agricultural lands, re-vegetating the riparian buffers along them could 
help protect from soil loss, bank erosion, and flooding during higher precipitation events. Restoring floodplains 
also creates compensatory flood water storage, further protecting farmers and their communities.

Agricultural lands account for 9% of the land cover in the six towns, and most of this land is privately owned. 
About 8% of this agricultural land is within the 200-foot riparian buffer, putting farms at risk of floods and 
erosion. 

The site selection toolkit could serve as a framework for an adapted GIS process to identify sites for riparian 
restoration on agricultural land. Most of the unforested land is privately owned, yet the project grant was limited 
to publicly accessible or non-privately owned land. The map below shows unforested land in the riparian buffer, 
and the unforested land shown is cultivated crops, pasture, hay, and grasslands.



This is an example of a property that has a vegetated riparian buffer on one side of the river (the foreground), and an unvegetated buffer 
along the edge of the field (snow covered background). Without a vegetated riparian buffer stabilizing the banks, the river is eroding a cut 
bank into the field, causing soil loss and erosion.

Photo by Karen Tassinari

Shunpike Rest 
Area

Agricultural land along the Deerfield River and its tributaries 
slightly west from downtown Charlemont and the Berkshire East 
ski area. The highlighted areas are sites located in the 200-foot 

riparian buffer as well as the WUI buffer, and would be good 
candidates for riparian tree plantings.

Ch
ick

ley River

AGRICULTURAL  

LAND MAP

Cultivated Land Pasture and Hay Grassland

Deerfi eld River
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Benefits of Riparian Buffers  
on Agricultural Land
The benefits of stewarding and restoring vegetated 
riparian areas are many fold, helping to protect the 
land, cultivated crops, river quality, and landscape 
resilience. 

In the case of the Deerfield River watershed, 
planting vegetated riparian buffers along streams, 
rivers, and agricultural ditches running through 
farms can reduce harmful effects of flooding and soil 
loss and erosion. Healthy vegetated riparian buffers 
play an ecological role to protect water quality 
and bank stabilization. They protect water quality, 
increase groundwater recharge, provide a reduction 
in snow drift, and create shelter for protecting 
wildlife and livestock (National Research Council 
164). 

Keeping livestock away from the buffered riparian 
edges reduces erosion, soil compaction, and fecal 
pollution. This maintains healthy soil and plants to 
support beneficial insects and pollinators, which 
support agricultural production and can increase 
yields (Cole, et al.). Vegetative cover, and organic 
matter and leaf litter, protects the soil surface, and 
soil microbes, and helps maintain higher water 
percolation rates (National Research Council 161).

Vegetation traits, root structures, soil type, and 
topography within a buffer impact the buffer’s 
ability to intercept nutrients and pesticides, and 
trap sedimentation before they enter waterways 
(Cole, et al.). Soluble pollutants are primarily 
reduced by infiltration and biological assimilation, 
and sediment-bound pollutants, like phosphorus, 
are primarily removed by trapping sediments. Even 
small concentrations of phosphorus, a nutrient 
used in agriculture, will pollute water bodies (Hart), 
reducing dissolved oxygen levels and aiding in 
algae blooms. It is estimated that 80 to 90% of 
phosphorus that reaches our fresh water bodies is 
adhered to sediment (Berkshire Regional Planning 
Commission). 

Including a wide enough buffer with a variety of 
vegetation, like trees that slow the velocity of water 
and trap sediments, flexible shrubs and perennial 
grasses which resist uprooting and filter pollutants, 
creates an effective buffer management solution 
(Cole, et al.). Using a diversity of species, root 
systems, and plants at varying ages of succession 
should also be a goal when building riparian buffers 
on agricultural land.  Biodiversity of plants at 
different succession stages can improve the success 
of long-term riparian restoration projects (Kirn). 
The factors also influence the ability for the plants 
to tolerate flood disturbance and stabilize the land 
from soil loss and erosion (Cole, et al.).
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Mineralization

Plant  
uptake

Overflow +  

phosphorous

This diagram shows the transport processes for phosphorous 
in riparian areas. Adapted from a graphic (National Research 
Council 73).

Most phosphorus is attached to soil 
and organic matter particles

Sediment + 
phosphorous  
filtered

Leaf litterfall

Dissolved phosphorous

Organic phosphorous
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Silvopasture

Hedgerows and windbreaks

Alley c
ropping

Forested riparian buffer

Hedgerows and windbreaks

Examples of different types of agroforestry 
practices and buffers that help slow rainwater 
and runoff, improve ground water infiltration, and 
buffer farm lands from topsoil loss, wind, and 
erosion.

Incentives for Farmers
It’s important to acknowledge that farmers make 
their living off the land, and many farmers cannot 
afford to lose their land to flooding, erosion, nor 
to vegetated riparian buffers. Some estimates, 
however, say that over time, erosion will account for 
more land lost than putting it into riparian buffers (A 
Watershed Based Plan). 

Riparian buffer strips can create a barrier between 
waterways and fields. Farmers historically planted 
hedgerows (linear planting of shrubs and shrubby 
trees) to separate and enclose different field 
management areas. Perennial hedgerow buffers 
protect fields by providing windbreaks, which 
prevents some soil loss and erosion, and add 
habitat for beneficial insects and food sources for 
pollinators (Perennialize Massachusetts).

Agroforestry is a land use management system 
that uses trees and shrubs with pasture, crops, and 
animals to reduce the costs of inputs (like fertilizers), 
increase productivity, and/or increase ecosystem 
services. (Wikipedia). Agroforestry techniques 
including forest farming, silvopasture, and perennial 
forest buffers, can provide more crops for farmers 
for sale or use, like nuts, berries, and basketry 
materials. This can aid financial incentive 
for planting a perennial buffer where 
there would otherwise be annual 
crops. 

Corn and chestnut trees planted together.

Source: Wikipedia
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There are a multitude of resources and programs 
making funding available for farmers to take 
land out of agriculture production and put it into 
conservation efforts to address water quality, 
climate change, and natural resource benefits. 
The USDA’s Conservation Reserve Program (CRP) 
“helps producers and landowners establish long-
term, resource conserving plant species, such as 
approved grasses or trees, to control soil erosion, 
improve water quality and enhance wildlife habitat 
on cropland” (USDA announces CRP).

The Conservation Reserve Enhancement Program 
(CREP) is the country’s largest private-land 
conservation program, stems from the CRP, and is 
administered by the Farm Service Agency. Farmers 
receive yearly rental payments in exchange for 
removing environmentally sensitive land from 
production and establishing permanent vegetation 
that will improve environmental health and quality. 
“In addition to the rental rate, farmers might 
receive other federal and non-federal incentives as 
specified in each CREP agreement. Participation 
is voluntary, and the contract period is typically 
10-15 years”(Conservation Reserve Enhancement 
Program).

Funding from the Massachusetts  
Department of Conservation Services

• Agriculture Environmental Enhancement Program (AEEP)

• Local Acquisitions for Natural Diversity (LAND)

• USDA Specialty Crop Block Grant (SCBGP)

• Healthy Forest Reserve Program (HFRP)

Funding from Natural Resource Conservation 
Service

• Environmental Quality Incentive Program (EQUIP)

• Conservation Stewardship Program (CSP)

• Agricultural Management Assistance Program (AMA)

• Conservation Innovation Grants (CIG)

Wild Thyme Farm surviving a flood inundation. The Northwest Natural Resource Group helped a farmer restore a riparian forest along a 
salmon-bearing stream in Washington. The Conservation Reserve Enhancement Program (CREP) helped provide financial assistance to 
establish the riparian buffer with native trees (Agroforestry: USDA Reports to America).

Photo by John Henrikson
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The River Corridor Easement
A stable, balanced river, one that is wide enough, 
deep enough, and long enough to move the amount 
of water and gravel produced in its watershed, will 
erode it banks and change course only minimally, even 
in flood situations. If a river becomes “unbalanced,” 
then it will change course, slope, depth, or width—or 
all four—until it becomes balanced again (Vermont 
DEC River Management Program).

The River Corridor Easement (RCE) is a local 
conservation tool and strategy developed by the 
Franklin Land Trust to minimize the conflicts between 
rivers and infrastructure by helping to reconnect rivers 
to their floodplains and provide the room that rivers 
need to move across the landscape. 

Field Geology Services helped develop a River 
Corridor Toolkit for the Franklin Regional Council of 
Governments, informed by fluvial geomorphology, 
to be used for the Franklin County portion of the 
Deerfield River watershed. Included in the Toolkit is 
the River Corridor Easement, which is based on the 
easement tool developed for use in Vermont Agency 
of Natural Resources, Department of Environmental 
Conservation, Rivers Program. 

River Corridor

50
’ R

iparian Buffer

200’  Riverfront Area

An RCE can help protect and restore the health and 
improve the climate resiliency of rivers and streams. 
Landowners are offered an “incentive to do nothing” 
and receive funds to offset potential losses of 
their property that might occur due to erosion and 
sediment deposition, in return for allowing the river to 
return to a more stable form through natural meander 
processes. RCEs include a 50-foot riparian area that 
moves with the river and is part of the larger River 
Corridor, and landowners retain the right to practice 
agriculture and forestry in the easement.

As stated in the Franklin Land Trust River Corridor 
Toolkit by FRCOG, landowners who record the 
easements give up their rights to redirect the river 
channel, reinforce river banks, or mine the river bed 
for gravel. This is intended to allow rivers to adjust 
laterally and vertically over time by eroding their 
banks, depositing sediment and accessing  their 
floodplain. Easement holders, such as a land trust 
or state agency, may exercise channel management 
rights to re-vegetate riparian areas, reconnect rivers 
with floodplains or other projects intended to restore 
geomorphic function, store sediment, manage high 
flow events to reduce flooding damages, and provide 
diversity of wildlife habitat.  
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In conversations with community members, it 
was expressed that there is a desire for assistance 
in the management of introduced knotweed 
(Fallopia japonica) along water ways. This plant 
has established itself prolifically along the banks 
of the Deerfield River and its tributaries and can 
out-compete native plant establishment, create a 
decline in bank stability and cause higher rates of 
erosion and topsoil loss (King County). 

Knotweed is a perennial bamboo-like plant that 
can grow 4 to 13 feet tall in dense patches. Due 
to its use as an ornamental plant, its lack of natural 
predators, fast growth rate and ability to spread by 
root and stem fragments, the species has been able 
to become widely established within the Deerfield 
River watershed. 

In late fall, the plant will become dormant and 
the above ground growth will die back for the 

Right: Bank erosion 
depending on type of 
vegetation. Source: 
Japanese Knotweeds 
Effect on Erosion Rates 
in Riparian Corridors. 
Emily Secor. UVM

Below: Knotweed and bank erosion along Rice Brook in Charlemont.

Photo by Claire Baglien

winter. This leaves soil exposed for the fall through 
early spring and therefore vulnerable to erosion, 
especially along the banks of rivers. The long 
rhizomes and extensive root system of the plant are 
easily fragmented and don’t offer significant stability 
to stream banks. This erosion is advantageous to the 
knotweed, which can re-sprout from root and stem 
fragments as they wash downstream (King County). 

To limit knotweed establishment in the Deerfield 
River watershed, and encourage the establishment 
of bank stabilizing species in its place, it is 
recommended that a strategic watershed-scale 
approach be considered to combine local efforts 
and not leave sites fragmented by individual 
restoration efforts. Invasive species don’t exist in 
isolated bubbles, and if one side of the bank is 
managed, but not the other, the plant will eventually 
spread across the river again.

Recommendation #2: Manage invasive species on a watershed-scale
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Knotweed before and after treatment on the South Fork Skykomish River (2015 and 2016).

A Look at Watershed-Scale 
Knotweed Management
King County Noxious Weeds Control 
Program
The mission of the Noxious Weed Control 
Program is to provide benefits to the environment, 
recreation, public health and economic resources of 
King County by preventing and minimizing harmful 
impacts of noxious weeds.

The King County Noxious Weed Control Program 
in Washington State has a multi-year grant-funded 
approach to knotweed management within target 
watersheds. It consolidates management and 
monitoring into Cooperative Weed Management 
Areas that are multi-jurisdictional projects on public, 
private and tribal lands. The program works with 
the Port of Seattle and all 39 cities and towns within 
King County to achieve comprehensive coordinated 
noxious weed control across all local jurisdictions.

In 2019, the program surveyed for knotweed on 
105 river miles and has reduced the net area of 
knotweed on rivers by 73 percent since 2015, from 
16.4 to 4.5 acres (net acres means the area covered 
if the knotweed plants were all combined in one 
place instead of spread out over 154 acres). 

Private landowners who own riparian areas are key 
to the success of the project. They can voluntarily 
give permission for their land to be included in 
the program. This approach has been effective 
in starting knotweed management high in the 
watershed then working downstream to limit the 
vegetative spread of the plant into treated areas. 

The success of the program occurs by treating private properties 
since they make up half of the sites in the watershed with 
infestations (King County Noxious Weed Control Program).

Before treatment (2015) Post treatment (2016)

Photos from King County.gov

Infestations by Property Types 
Percent of sites in each category
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APPENDIX A: MAP DATA 
SOURCES

Mohawk Trail Woodlands Partnership Geographic Area

Highlights where the 21 towns within the geographic 
focus of the MTWP and the two main watersheds, the 
Hoosic River and Deerfield River, intersect. Data layers 
and sources include: 

MassGIS Bureau of Geographic Information:
• Natural Resource Conservation Services (NRCS) 
Hydrologic Unit Code (HUC) Basins (8, 10, 12)
• Municipalities

 
Pages: 6, 35

Six-town Focus Area and Deerfield River Watershed

Shows the six-towns on which this report focuses on 
related to their position in the Deerfield River watershed. 
Data layers and sources include:

MassGIS Bureau of Geographic Information:
• NRCS HUC Basins (8, 10, 12)
• Municipalities

 
Page: 8

Agricultural Land Use

Shows agricultural land use, specifically cultivated land, 
pasture/hay, and grassland. Data layers and sources 
include:

MassGIS Bureau of Geographic Information:
• Massachusetts Department of Environmental 
Protection (MassDEP) Hydrography (1:25,000)
• Municipalities
• World Hillshade 

NOAA: Data Access Viewer
• Land Cover 2016

 
ESRI Living Atlas:

• Light Gray Canvas Base (WGS84)
 
Pages: 21, 85

This report relies on spatial data from a variety of sources, documented on the following pages. Data layers were 
often clipped, combined, or processed to display their current information. 
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Land Ownership

Indicates various types of land ownership within the six-
town focus area. Data layers and sources include:

MassGIS Bureau of Geographic Information:
• MassDEP Hydrography (1:25,000)
• Municipalities
• Property Tax Parcels
• Protected and Recreational Open Space

 
ESRI Living Atlas:

• Light Gray Canvas Base (WGS84)
 
Page: 24

1830 Forest Cover

This map shows historic forest cover in the 1830s. Data 
layers and sources include:

MassGIS Bureau of Geographic Information:
• MassDEP Hydrography (1:25,000)
• World Hillshade

 
Harvard Forest (Foster, D. and Motzkin, G.)

• 1830 Map of Land Cover and Cultural Features in 
Massachusetts

 
Page: 18

Current Roads 

This map shows the major and minor roads, and trails in 
the six-towns. Data layers and sources include:

MassGIS Bureau of Geographic Information:
• MassDEP Hydrography (1:25,000)
• Massachusetts Department of Transportation 
(MassDOT) Major Roads
• Department of Conservation and Recreation (DCR) 
Roads & Trails
• Tracks and Trails (2001)
• Census 2010 Tiger Roads                                              
• World Hillshade

ESRI Living Atlas:
• Light Gray Canvas Base (WGS84)

 
Page: 23
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Deerfield Watershed

Sub HUC 12 watersheds and impaired rivers. Data layers 
and sources include:

MassGIS Bureau of Geographic Information:
• MassDEP Hydrography (1:25,000)
• DEP 2018 Integrated List Rivers layer from 
MassDEP 2018/2020 Integrated List of Waters 
(305(b)/303(d))
• NRCS HUC 12 

Pages: 35

Stream Order

Showing steep, high-order streams to low-order (4th - 6th 
order) streams. Data layers and sources include:

MassGIS Bureau of Geographic Information:
• World Hillshade 

Stream Crossings Explorer:
• Stream Order

 
Pages: 37

Channel Erosion Vulnerability

Potential vulnerability for banks to erode due to flow 
velocity, grade and surficial geology. Data layers and 
sources include:

MassGIS Bureau of Geographic Information:
• NRCS HUC Basins (8, 10, 12) 

MassDOT:
• Stream Channel Erosion Vulnerability (Unpublished)

 
Pages: 39
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Dams and Culverts

Data layers and sources include:

MassGIS Bureau of Geographic Information:
• Dams, sorted by Hazard Code 

Stream Crossing Explorer:
• Crossings, sorted by max_rof

 
Pages: 40

Fish Passage Barriers

Shows barriers for fish to migrate upstream highlihgting 
moderate to severe barriers. Data layers and sources 
include:

This dataset is the consensus anadromous fish 
prioritization of in-stream barriers from the North Atlantic 
Aquatic Connectivity Collaborative’s Northeast Aquatic 
Connectivity project:

• Fish Passage Barriers
 
Pages: 42

Forest Cover

This map shows the forest cover on the Deerfield River 
watershed. Data layers and sources include:

ESRI, ArcGIS Map Service
• World Imagery
• WorldElevation3D/Terrain3D/ImageServer

 
Page: 27
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Soil Drainage

This map shows the soil drainage in the six-towns. Data 
layers and sources include:

MassGIS Bureau of Geographic Information:
• MassDEP Hydrography (1:25,000)
• Soils SSURGO-Certified NRCS 
• Top 20 Soil Drainage Class 

 
ESRI Living Atlas:

• Light Gray Canvas Base (WGS84)
 
Page: 20

Prime Farmland Soils and Soil Drainage

This map shows prime farmland soils layered on top of 
the drainage map. Data layers and sources include:

MassGIS Bureau of Geographic Information:
• MassDEP Hydrography (1:25,000)
• Soils SSURGO-Certified NRCS 
• Prime Farmland Soils
• Top 20 Soil Drainage Class 
• World Hillshade

 
ESRI Living Atlas:

• Light Gray Canvas Base (WGS84)
 
Page: 20

Impervious Surfaces

This map shows the impervious surfaces in the six-towns. 
Data layers and sources include:

MassGIS Bureau of Geographic Information:
• MassDEP Hydrography (1:25,000) 

NOAA: Data Access Viewer
• Land Cover 2016 

ESRI Living Atlas:
• Light Gray Canvas Base (WGS84)

 
Page: 22
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APPENDIX B: LAND COVER 
DEFINITIONS

Developed, Open Space 
Contains areas with a mixture of some constructed materials, but mostly managed grasses or low-lying vegetation planted 
in developed areas for recreation, erosion control, or aesthetic purposes. These areas are maintained by human activity such 
as fertilization and irrigation, are distinguished by enhanced biomass productivity, and can be recognized through vegetative 
indices based on spectral characteristics. Constructed surfaces account for less than 20 percent of total land cover.

The following land cover categories were used to prioritize plantable parcels in the site selection toolkit. 
Definitions are included verbatim from the Coastal Change Analysis Program’s High-Resolution Land Cover 
Classification Scheme.

Highest Priority

Pasture/Hay 
Contains areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or the production of seed or 
hay crops, typically on a perennial cycle and not tilled. Pasture/hay vegetation accounts for greater than 20 percent of total 
vegetation.

Cultivated Crops 
Contains areas intensely managed for the production of annual crops. Crop vegetation accounts for greater than 20 percent 
of total vegetation. This class also includes all land being actively tilled.

Grassland/Herbaceous 
Contains areas dominated by grammanoid or herbaceous vegetation, generally greater than 80 percent of total vegetation. 
These areas are not subject to intensive management such as tilling but can be utilized for grazing.

Medium Priority

Scrub/Shrub 
Contains areas dominated by shrubs less than 5 meters tall with shrub canopy typically greater than 20 percent of total 
vegetation. This class includes tree shrubs, young trees in an early successional stage, or trees stunted from environmental 
conditions.

Palustrine Scrub/Shrub Wetland 
Includes tidal and nontidal wetlands dominated by woody vegetation less than 5 meters in height, and all such wetlands that 
occur in tidal areas in which salinity due to ocean-derived salts is below 0.05 percent (0.5 ppt). Total vegetation coverage is 
greater than 20 percent. Species present could be true shrubs, young trees and shrubs, or trees that are small or stunted due 
to environmental conditions. 

Palustrine Emergent Wetland (Persistent) 
Includes tidal and nontidal wetlands dominated by persistent emergent vascular plants, emergent mosses or lichens, and 
all such wetlands that occur in tidal areas in which salinity due to ocean-derived salts is below 0.05 percent (0.5 ppt). Total 
vegetation cover is greater than 80 percent. Plants generally remain standing until the next growing season.

Estuarine Scrub/Shrub Wetland 
Includes tidal wetlands dominated by woody vegetation less than 5 meters in height, and all such wetlands that occur in tidal 
areas in which salinity due to ocean-derived salts is equal to or greater than 0.05 percent (0.5 ppt). Total vegetation coverage 
is greater than 20 percent.

Low Priority
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Estuarine Emergent Wetland 
Includes all tidal wetlands dominated by erect, rooted, herbaceous hydrophytes (excluding mosses and lichens). These 
wetlands occur in tidal areas in which salinity due to ocean-derived salts is equal to or greater than 0.05 percent (0.5 ppt) and 
is present for most of the growing season in most years. Total vegetation cover is greater than 80 percent. Perennial plants 
usually dominate these wetlands.

Unconsolidated Shore 
Includes material such as silt, sand, or gravel that is subject to inundation and redistribution due to the action of water. 
Substrates lack vegetation except for pioneering plants that become established during brief periods when growing 
conditions are favorable.

Not Scored

Deciduous Forest 
Contains areas dominated by trees generally greater than 5 meters tall and greater than 20 percent of total vegetation cover. 
More than 75 percent of the tree species shed foliage simultaneously in response to seasonal change.

Evergreen Forest 
Contains areas dominated by trees generally greater than 5 meters tall and greater than 20 percent of total vegetation cover. 
More than 75 percent of the tree species maintain their leaves all year. Canopy is never without green foliage.

Assigned “NODATA”

Barren Land 
Contains areas of bedrock, desert pavement, scarps, talus, slides, volcanic material, glacial debris, sand dunes, strip mines, 
gravel pits, and other accumulations of earth material. Generally, vegetation accounts for less than 10 percent of total cover.

Developed, Impervious 
Anthropogenic features such as buildings, parking lots and roads developed from asphalt, concrete or other constructed 
surfaces which do not allow infiltration from precipitation.

Palustrine Forested Wetland 
Includes tidal and nontidal wetlands dominated by woody vegetation greater than or equal to 5 meters in height, and all such 
wetlands that occur in tidal areas in which salinity due to ocean-derived salts is below 0.05 percent (0.5 ppt). Total vegetation 
coverage is greater than 20 percent.

Estuarine Forested Wetland 
Includes tidal wetlands dominated by woody vegetation greater than or equal to 5 meters in height, and all such wetlands 
that occur in tidal areas in which salinity due to ocean-derived salts is equal to or greater than 0.05 percent (0.5 ppt). Total 
vegetation coverage is greater than 20 percent.

Photo by Claire Baglien
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The Conway School | Winter 2022Northwestern Massachusetts is one of the most forested, 
rural parts of the state in which the Mohawk Trail 
Woodlands Partnership (MTWP) aims to build economic 
and ecological resilience in the face of a changing climate. 
Funded by a three-year grant from the U.S. Forest Service’s 
Urban and Community Forestry Program, the MTWP seeks 
to identify high-priority riparian and floodplain forest sites 
for planting climate-adapted trees in the Deerfield and 
Hoosic River watersheds. The GIS analysis-based toolkit 
in this report offers a replicable way to prioritize and rank 
sites across the MTWP geographic region. 




