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Working on title 
:)

How do I get the 
outline of the 
deerfield watershed 
in here.

“The River has its own language, we need to listen” -     



What shapes a river?Working on title 
:)



Below: Repairs on Route 2 in Charlemont after Irene

Source: https://www.flickr.com/photos/massdot/6152949197/

Above: The Deerfield River nearly reached the top of the 
Bridge of Flowers in Shelburne Falls

Source: https://2.bp.blogspot.com/-_jemNvGR-1c/UDUN7YZo--I/AAAAAAAAA04/RzrDEDFBJJw/s1600/Shelburne+Falls.jpg

Left:  Farms lost crops and 
riverside sections of fields 
were eroded away, 
adding lots of sediment 
into the river.



Climate projections in Massachusetts

Average annual 
temperature to 

increase up to 10.8°F

● 7.3 inch increase in annual 
precipitation

● 100-year (1 %) floods likely 
occurring once every 2-3 years

IMPLICATIONS

● More landslides, flash floods, and flooding
● Development and failing infrastructure in 

floodplains are vulnerable to flooding

● Increased flooding will stress riparian vegetation
● Rising temperatures and drought stresses trees 

and vegetation
● Increased spreading of invasive species
● Changing composition of tree species

● Higher risk for mass erosion and sediment loads
● More frequent and costly damage to 

infrastructure

16% increase

Frequent 
Storms

● More frequent and severe 
winter storms, nor’easters, 
hurricanes, & tropical 
storms

23% 
Increase

Why take away all the 
animations?

More frequent & 
severe storms

Keep on  - fix 
animations



A Watershed-Based 
Plan to Maintain 
the Health and Improve 
the Resiliency of the Deerfield River 
Watershed | Franklin Regional 
Council of Governments (FRCOG)

2015

2018

High Risk Stream Crossings in 
Hawley, MA: A Resource for 
Assessing Risk & Improving 
Resiliency | FRCOG

Municipal Vulnerability 
Preparedness (MVP) Resiliency 
Plans | Towns of Ashfield, Conway, 
Charlemont & Buckland

A Framework for Resilience: 
Responding to Climate Change in 
the Deerfield River Watershed | FRCOG

2019

Ashfield & Conway’s Top 
Hazards

● Extreme water & wind
● Extreme temperature
● Dam failure

Charlemont’s Top Hazards
● Flooding 
● Severe winter storms
● Transport of 

hazardous materials
● Wildfires & village 

firefighting

2011

Tropical Storm 
Irene

2022

Resilience: A person, animal or system’s ability to withstand or recover quickly from difficult conditions. 



MTWP Region

Hoosic River 
Watershed Deerfield River 

Watershed

CHARLEMONT

FUNDING | 3-year grant 
from the US Forest Service 
Urban & Community 
Forestry Program 

GOAL | Plant trees in 
high-priority, developed 
riparian buffers to make 
the landscape and people 
more resilient to the 
adverse impacts of climate 
change.

HAWLEY
BUCKLAND

SHELBURNE

ASHFIELD
CONWAY



Assess the health, water 
quality, and impacts of 
climate change within the 
Deerfield River Watershed.

Create a replicable 
methodology to identify 
high-priority sites to plant 
trees.

Design templates for 
planting and maintaining 
climate-adapted trees.

1

2

3

Source: A Watershed-Based Plan to Maintain the Health and Improve the Resiliency of the Deerfield River Watershed

GOAL | Plant trees in high-priority, developed riparian buffers to make the 
landscape and people more resilient to the adverse impacts of climate change.



We’ve talked to 20 individuals through a series of individual and small group 
interviews, representing the following organizations: 

● FRCOG
● Deerfield River Watershed Association
● Hoosic River Watershed Association
● Trout Unlimited
● U.S. Forest Service

● Harvard Forest
● Mass Audubon
● Franklin Land Trust
● Friends of the South River
● Fields Geology



Federally designated areas for 
fire management

Planting sites must be within 
WUI Zones

INDICATES SETTLED AREAS

WILDLAND URBAN 
INTERFACE ZONE 

are zones of transition between 
unoccupied land and human 

development

Hawley

Charlemont

Shelburne

Ashfield

Conway

Mainstem Deerfield River

LEGEND

WUI Zones

Buckland



Impervious 
surfaces

WILDLAND URBAN 
INTERFACE/INTERMIX ZONES 

indicate settled areas and 
generally reflect…

LEGEND

WUI Zones

Hawley

Charlemont

Shelburne

Ashfield

Conway

Buckland



112

2

Major roads

WILDLAND URBAN 
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WILDLAND URBAN 
INTERFACE/INTERMIX ZONES 

indicate settled areas and 
generally reflect…

LEGEND

WUI Zones

Hawley

Charlemont

Shelburne

Ashfield

Conway

Buckland

100-year 
floodplain
(data from the EPA)



Wabanaki, Pocumtuc, and 
Nipmuc people using forests
Difference in stand age
Some natural disturbance

1700

Pre colonial 
settlement

1740

Settlers cleared 
forests for 
agriculture

1830

60-80% of forests 
cleared for pasture
Small remaining areas 
frequently cut for lumber

Height of forest clearing

1850

1910Farm Abandonment 

1915

1930

White pine 
forest 
logged for 
box boards

White pine forest 
grows on 
abandoned 
farmland

Fast growing species 
like Oak, Maple and 
Ash

2022

76% Forest 
cover  in the 
Deerfield 
Watershed

A HISTORY OF FOREST MODIFICATION

Time 
immemorial 
Time 
immemorial 
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A LEGACY OF RIVER MODIFICATION

● Averages 1 dam every 7 miles, many of them 
aging

● Dams disrupt the natural movement of 
sediment downstream

● Many Culverts are undersized or hazardous 
and act as barriers to anadromous fish

 

The Deerfield is one of the most heavily used rivers in the country

 

Above: A flooded, undersized culvert 
in Hawley

Below: Brook Trout can  
struggle to navigate obstacles 
between the ocean and their 
spawning habitat

LEGEND

Mainstem of 
Deerfield River

Dams

Culverts

Data from MassMapper and Stream Crossing explorer



Above: Straightened channel in Conway, MA

Above: Flood chute in the Hoosic River Watershed 
in North Adams, MA

Channel straightening is 
common in Massachusetts 
and can cause unnaturally 

high flows, habitat 
degradation, flooding, 

erosion, and sedimentation

Channel modifications alter the 
channels complexity, sediment 

loads and velocity that can 
impact downstream

CHANNEL MODIFICATIONS ALTER RIVER BEHAVIOR

Above: The Deerfield River wants to meander



Caused by:

● Legacy sediments held behind dams
● Run off 
● erosion
● Landslides from storms Left: Sediment from 

the Deerfield River in 
Long Island sound 
after Irene. In one day, 
the sediment load was 
the same as the 
previous 30 years 
combined.

Impacts:

● Can create conditions for scour and erosion 
around which compromise infrastructure

● Deposits can alter the flow of water and 
water depth

● Alters stream bed habitat for microbiota 
● Murky water can  cause mortality for fish 

The watershed has generally high water 
quality, but sediment persists in the 
watershed due to

● Legacy of land use
● River modifications
● Heavy erosion from 

landslides/storms

Reducing sediment in the Deerfield River 
Watershed will reduce impacts 
downstream

Dams & 
Legacy 

sediments

Surface 
Run-off

Landslides 
& Erosion

C
A

U
SE

S
SEDIMENT IMPAIRS THE DEERFIELD RIVER WATERSHED

Erosion

Dams

 Landslides

Cau
ses

 



Land Ownership
Public Land & 
Potential 
Partnerships

Hawley

Town Owned

Dept. Conservation and Recreation

Dept. Fish and Wildlife

Land Trust

Non Profit

Commonwealth of Massachusetts

Downtown Shelburne Falls

LEGEND

DCR, DFW, 
non-profit & land 
trust-owned 
parcels

Town-owned 
parcels

200-foot river 
buffer

Land that is not 
privately-owned includes: 

● Towns
● The Commonwealth of 

Massachusetts
● Dept. of Conservation 

& Recreation
● Dept. of Fish & Wildlife
● Land trusts
● Non-profits
● Religious organizations

What does 
land ownership 

look like?

H
aw

le
y

Charlemont

Shelburne

Ashfield

Conway

Buckland



Land Ownership
River Access 
PointsThe Deerfield River is highly used 

for recreation. Could public access 
points be opportunity for 

stabilization?

Source: Zoar Outdoor, Charlemont

HawleyLEGEND

DCR, DFW, non-profit 
& land trust-owned 
parcels

Town-owned parcels

River access 
points

Where can the public 
access the river?

H
aw

le
y

Charlemont

Shelburne

Ashfield

Conway

Buckland



Map 

General composition, percent of 6 towns that are forestedForests cover 
84.5% of these 

six towns

LEGEND

Deciduous & evergreen 
trees, forested wetlands

Hawley

Charlemont

Shelburne

Ashfield

Conway

Buckland



Map 

General composition, percent of 6 towns that are forested

Sugar maple, 
American beech, 

yellow birch, 
hemlock

White pine, hemlock, 
red oak, red maple

LEGEND

Deciduous & evergreen 
trees, forested wetlands

Dominant tree 
species include:



LEGEND

Developed open space, 
grassland, scrub/shrub, bare 
land, non-forested wetland

7% of unforested 
land in these six 
towns is used for 

agriculture

Cultivated & pasture/hay

Forested

Hawley

Charlemont

Shelburne

Ashfield

Conway



Floodplain forests are resilient infrastructure



Ideally, where is 
there space to 

plant trees?

Ashfield, MA

And where will trees 
be most impactful?



Determine variables 
for plantable sites

Ground truth identified sites

Ensure sites meet baseline 
criteria

A few guiding questions
● Where are trees needed to enhance 

water quality? 
● What are the major issues/ecosystem 

stressors impacting water quality? On 
the scale of the Deerfield River 
Watershed? On the scale of smaller 
areas/towns? In less populated 
areas? 

● What kinds of stormwater 
infrastructure is already in place? Are 
they better or worse for the 
environment?

This is from our 
first presentation

DELIVERABLE | Replicable method for identifying places to 
plant trees in riparian buffers 



These were the three 
guiding variables to 

Weighte
d values 
help to 
prioritiz
e 
variables 
in 

VARIABLES

GROUND TRUTH

BASELINE 
CRITERIA

Where aren’t 
there trees?

Stream channel 
erosion vulnerability

Site Selection Toolkit | Variables

% impervious 
surface per 
subbasin



VARIABLES

GROUND TRUTH

BASELINE 
CRITERIA

Wildland Urban 
Interface/Intermix Zones

200-foot riparian 
buffer

Not 
privately-owned 

land 

Municipalities
The Commonwealth of MA
Dept. of Conservation & Recreation
Dept. of Fish & Wildlife
Land trusts
Non-profits
Right-of-way

Site Selection Toolkit | Baseline Criteria



VARIABLES

GROUND TRUTH

BASELINE 
CRITERIA

LEGEND

Lowest-weighted 
score

Moderately-weighted 
score

Highest-weighted 
score

Variables + 
baseline criteria = 

POTENTIALLY 
PLANTABLE SITES!

Hawley

Charlemont

Shelburne

Ashfield

Conway

Buckland



VARIABLES

GROUND TRUTH

BASELINE 
CRITERIA

POTENTIALLY 
PLANTABLE SITE: 

CLOSE UP IN 
ASHFIELD, MA

LEGEND

Lowest-weighted 
score

Moderately-weighted 
score

Highest-weighted 
score



These were the three 
guiding variables to 

Weighte
d values 
help to 
prioritiz
e 
variables 
in 

VARIABLES

GROUND TRUTH

BASELINE 
CRITERIA

❏ Review aerial 
imagery

❏ Existing trees on 
site? 
- What condition? 
- Species?

❏ Invasive species

Site Selection Toolkit | Ground Truthing Checklist



GROUND 
TRUTHING
CHECKLIST

BASELINE 
CRITERIA

VARIABLES

Wildland Urban 
Interface/Intermix Zones

200-foot 
riparian buffer Not privately-

owned land

Where aren’t 
there trees?

% impervious 
surface cover per 

sub-basin

Stream channel 
erosion vulnerability

Invasive species

Existing trees on site

Site Selection Toolkit

Review aerial 
imagery



Templates for various site conditions: 

● Sunny Planting Template
● Shady Understory Planting 
● Erosion Control 
● 100’ Riparian Buffer

Each will include:

● Climate-adapted trees for these various conditions
● BMPs for planting and maintenance 



THANK YOU 

(especially to Lisa and Hank for engaging us in this process & 
providing so much support, guidance, and feedback)


