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APPENDIX A

Land Use / Land Cover Mapping in Rhode Island

While moving to DOA/DEM/RIGIS 2011 Landuse/Landcover (LULC) data and DEM land records will make it
easier to track change and assess changes in landuse over time as landcover data is updated in future
satellite imagery, DFE is not incorporating this approach for the 2020 assessment. Future LULC updates will
allow for assessing change but the differences in definitions and mapping between LULC and FIA do not
allow this for 2020, as differences in approaches and priorities suggests that FIA, with its forest-centric
definitions, incorporating canopy and site productivity, cannot directly correlate with land-use definitions
based on apparent use. For example:

1. While the 2017 FIA forest land estimate of 368,000 acres shows an increase from 356,000 acres in
2007, that may be partly accounted for by the explanation of changes to the FIA protocols in the
body of the assessment. Meanwhile, the LULC estimates 399,000 acres. The large increase, as
identified under the LULC, cannot be assumed to indicate that forest land and habitat has drastically
increased and is not at risk.

2. The mapping of ruderal forest as reported in the 2015 WAP by Photoscience using 2011 imagery
showed 36.8 thousand acres. Much of this ruderal area would be defined as wildland urban
interface (WUI), as seen in the i-Tree Landscape map (pages 31 and 53) and is located in close
proximity to highly populated areas or areas of higher demand. It is possible that at least some of
this ruderal forest would not have met the stringent FIA definitions to include it in the forest land
estimate, although it should now be captured in the Urban FIA protocol initiated in Rl in 2015.

The Division of Fish and Wildlife used the LULC data in their 2015 Wildlife Action Plan:
e 687,360 acres of land (not including the bay or coastal salt ponds)*
e |n 2011, 399,000 acres were forested, with an additional ~7,800 acres as brushland, for a combined
407,000 acres considered as open land*
e equaling 56.6% forested land, or 59.2% open land

While the FIA estimates are based on acreages different from the LULC, FIA data provides percentages that
have been and continue to be applied to describe and assess forest and timber land in RI. FIA data provides
valuable information in:

e status and trends in forest area and location

* species, size, and health of trees

e total tree growth, mortality, and removals by harvest

¢ wood production and utilization rates by various products, and

e forest land ownership.

A perceived increase in forest land, whether from FIA estimates or LULC mapping, should not be interpreted
to suggest that permanent land conversion is not a threat to forest land in Rl, as other means of tracking and
reporting show that permanent land conversion is continuing to advance.

What is important to remember is that the trends, challenges, and issues facing Rhode Island’s forests
continue, even if the definitions of the land under threat change.

# Source: RIGIS 1997, 1:5000 scale mapping of state boundary and shoreline
*Source: RIGIS Land Use and Land Cover http://www.rigis.org/datasets/land-use-and-land-cover-2011
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FIA DEFINITIONS

FIA definitions that are used to determine landuse and acreage are specifically defined with dimensions,
canopy cover, and in some cases site productivity potential, related specifically to trees, and are not solely
descriptive in nature. Nationally applied in the FIA process, they are the basis for estimating the forest
characteristics. The annualized process means that land is assessed and reassessed over time, capturing
changes in use and natural progression, and able to be directly compared with other states and locations.

Cropland:

Land under cultivation within the last 24 months, including cropland harvested, crop failures, cultivated
summer fallow, idle cropland used only for pasture, orchards, active Christmas tree plantations indicated by
annual shearing, nurseries, and land in soil improvement crops, but excluding land cultivated in developing
improved pasture.

Forest land:

Land that has at least 10 percent crown cover by live tally trees of any size or has had at least 10 percent
canopy cover of live tally species in the past, based on the presence of stumps, snags, or other evidence. To
qualify, the area must be at least 1.0 acre in size and 120.0 feet wide. Forest land includes transition zones,
such as areas between forest and nonforest lands that meet the minimal tree stocking/cover and forest
areas adjacent to urban and built—up lands. Roadside, streamside, and shelterbelt strips of trees must have
a width of at least 120 feet and continuous length of at least 363 feet to qualify as forest land. Unimproved
roads and trails, streams, and clearings in forest areas are classified as forest if they are less than 120 feet
wide or less than an acre in size. Tree-covered areas in agricultural production settings, such as fruit
orchards, or tree-covered areas in urban settings, such as city parks, are not considered forest land

Nonforest land:

Land that does not support or has never supported, forests and lands formerly forested where use of timber
management is precluded by development for other uses. Includes area used for crops, improved pasture,
residential areas, city parks, improved roads of any width and adjoining rights-of-way, powerline clearings of
any width, and noncensus water. If intermingled in forest areas, unimproved roads and nonforest strips
must be more than 120 feet (36.6m) wide, and clearings, etc., more than one acre (0.4ha) in size, to qualify
as nonforest land.

Nonstocked:
Forest land stocked with less than 10 percent of full stocking with all live trees. Examples are recently
cutover areas or recently reverted agricultural fields.

Sawtimber:

Forest land stocked with at least 10 percent of full stocking with all live trees with half or more of such
stocking in poletimber or sawtimber trees or both, and in which the stocking of sawtimber is at least equal
to that of poletimber.

Timberland:

Forest land that is producing or is capable of producing crops of industrial wood and not withdrawn from
timber utilization by statute or administrative regulation. (Note: Areas qualifying as timberland are capable
of producing in excess of 20 cubic feet per acre per year of industrial wood in natural stands. Currently
inaccessible and inoperable areas are included.)

LULC DESCRIPTION
The forest cover data is taken from the 2011 Statewide land use/landcover GIS data layer coded to a slightly
modified Andersen Level lll schema.
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LULC Definitions

The coding schema for Land Cover/Land Use type is derived from the Anderson (modified) coding schema
used by RIGIS in previous (1988 and 1995) land cover/land use data sets. It includes level 3 coding for
Urbanized Developed areas (100 Codes); level 2 coding for agricultural (200 Codes), Forested lands (400
Codes), and Barren Lands (700 Codes); and level 1 coding for Brushland (300 Code), Open Water (500 Code),
and Wetlands (600 Code).

Brushland (shrub and brush areas, reforestation) (#300):

Brushland is characterized by lots of shrubs and very few trees (< 50% canopy). It includes areas that are
being reforested but the trees are not large or dense enough to be classified as forests. It also includes areas
that are more permanently shrubby, such as heath areas, wild blueberries, or mountain laurel.

Cropland (tillable) (#220):

Cropland is generally tilled land used to grow row crops. There is usually evidence of intense land
management. The land is often flat, well drained and the field boundaries are generally very well defined.
This category also includes turf farms that grow sod. Associated facilities include barns and other
outbuildings.

Forest Lands (#400):
Trees are classified as forests when the tree canopy covers at least 50% of the space when viewed from
above on an aerial photograph. The three different categories depend upon the composition of deciduous
vs. coniferous trees. On aerial photographs, most coniferous trees have conical shapes (except for pines)
with dense needles and tight branching with dark spectral signatures, whereas deciduous trees have a more
open or freeform shape with leaves (during the growing season) that give the tree a coarser texture or
pattern and a looser or more open branching arrangement. Deciduous spectral signatures are generally
lighter than coniferous signatures.

e Deciduous Forest (>80% hardwood) (#410)

e Coniferous Forest (>80% softwood) (#420)

e Mixed Forest (#430)

Idle Agriculture (abandoned fields and orchards) (#250):

When pasture, cropland and other agricultural uses have not been active for a few years, it is classified as
idle agriculture. Often, early successional vegetation is seen growing around the edges and there is no
evidence of any land or vegetation management. Eventually, it will become brushland.

Orchards, Groves, Nurseries (#230):

This category includes fruit orchards, greenhouses, plant nurseries, Christmas tree farms, vine crops (such as
vineyards, strawberry and blueberry patches), and cranberry bogs (including sandy areas adjacent to the
bogs that are used in the growing process). The orderly pattern of the vegetation generally indicates that
one or more of these land uses is present. Associated facilities include barns, other outbuildings, and
parking lots. Orchards and greenhouses are often symbolized on USGS topographic maps. Commercial lawn
and garden centers that do not produce or grow the product will be considered Commercial.

Pasture (agricultural not suitable for tillage) (#210):

Pastureland is generally used for grazing of animals and for the growing of grasses for hay. It is often hilly,
may have poor drainage or stoniness, and the field boundaries may be less defined than cropland. There
may be scattered trees or shrubs in the field. Associated facilities include barns and other outbuildings.

Vacant Land (#162):
Land is classified as vacant if it is abandoned land that isn't being used for any other land use, isn't being
prepared for another use (see 750 Transitional Area below), and does not have enough tree growth to be
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classified as forest or enough vegetation to be classified as brushland (300). It may include structures and

indicates that the land was previously used for one of the urban categories

Type of Forest Acres
DEM-protected forest 73,324
DEM owns by fee 47,384
Other (conservation easement, deed to development rights, recreation easement) 25,940
Other protected forest (by other land conservation entities)* 51,616
Total protected forest 124,940
Privately-owned, unprotected forest 274,060
FFOS forest 45,659
Total statewide forest 399,000

*Includes U.S. Fish & Wildlife Service, The Nature Conservancy, Audubon Society of RI, Municipal and
Private Land Trusts, Municipal Governments, Private Homeowner Associations, Providence Water, and the

URI W. Alton Jones Campus.

I Brushiand

Deciduous Forest
Mixed Forest
I coniferous Forest
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APPENDIX B

Rhode Island’s Farm, Forest and Open Space (FFOS) Program

The Farm, Forest and Open Space (Rl Gen. Law § 44-27) program allows Rhode Island landowners to have
their property assessed at the current use, and not at development values. Properties enrolled in the
program are assessed at a lower rate in exchange for ensuring that the property will not be developed for
at least 15 years without paying a penalty, or Land Use Change Tax. Established in 1980, the law recognizes
that it is, “in the public’s interest to prevent the forced conversion of farm, forest, and open space land to
more intensive uses as the result of economic pressures caused by assessment for purposes of property
taxation at values incompatible for the preservation as farm, forest, and open space land.” The FFOS law
authorizes the RIDEM as the regulatory body governing both farm and forest land enrolled in the program,
while the Open Space is administered by the city or town where the land is located. The FFOS has three
classifications:

e Farmland: ornamental, vegetable and orchard crops, dairy and livestock (including forage crops) and
the forest and wetlands associated with the property of at least 5 acres, actively devoted to
agriculture.

o Landowner must produce at least $2,500/year in farm products (can be for personal
consumption)

o Landowner agrees to have a written Farm Conservation Plan on property, and follow Best
Management Practices outlined therein, and will renew the plan every 10 years to stay in the
program

e Forest land: Forest land of at least 10 acres bearing dense growth of trees including young
regenerating forest and including wetlands, exclusive of house site
o Landowner must have a Forest Stewardship or Management Plan at the time of application,
and agrees to implement the plan and renew it every 10 years to stay in the program

® Open Space: undeveloped land (including farm or forest land) of at least 10 acres where the land
serves to enhance agricultural or forest values, enhances wildlife habitat or protects ecosystem
health

o Classification based on soils; no management plan required

The funding methodology for land values used in the FFOS program was created in 1999 and is modeled
on Connecticut and Massachusetts, while taking into consideration the higher cost of values for
agricultural land in the state. The recommended value for lands classified as forest is currently
S115/acre. There are 571 landowners who participate, and over 45,549 acres enrolled and managed
through the program. The Forest program is managed by the Forest Stewardship Coordinator who
reviews plans, inspects properties every five years, and monitors compliance.

While the FFOS program works well as a tool to defer the conversion of land by reducing the property tax
burden on Rhode Island landowners, it does little in the way of encouraging long-term conservation. The
Rl Land Use Change Tax only applies to a property classified as forest for the first 15 years in the program
and property classified as a farm for the first 10 years in the program. After that timeframe, the statute
states “...no tax shall be imposed by the provisions of the law.” It is also easy for a landowner to get out of
the program. While a lien or legal hold is placed on properties enrolled in the program, sometimes they
are overlooked.
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APPENDIX C

Forest Carbon Data

SOURCE: The Value of RI Forests
by the Rhode Island Forest Conservation Advisory Committee and the Rhode Island Tree Council

The USFS Forest Inventory and Analysis (FIA) program maintains a nationwide network of “continuous forest
inventory” or periodic monitoring plots that provide data for an ongoing census of the nation’s forests. The
forest carbon estimates provided in this section are from FIA data interpreted in consultation with experts
from the US Forest Service’s Northern Research Station.

The URL data links provided through this summary are from the FIA program’s EVALIDator Version 1.8.0.00
database.

RHODE ISLAND FOREST CARBON DENSITY (STORAGE) DATA

RI FOREST CARBON STORAGE (FIA DATA) Since 2003, FIA has conducted an annual
sampling inventory in Rhode Island and

currently measures 14% of the sample plots
each year. For the 2017 inventory, estimates
of statistics such as volume and biomass were
based on 222 plots sampled between 2011 and
2017 and reported in the yearly report: Forests
of Rhode Island, 2018.

9%

u Live Aboveground i Live Belowground m Dead Wood
M Litter M Soil Organic

FIA EVALIDator data links:

Total Acres https://go.usa.gov/xy73s
All Carbon Pools https://go.usa.gov/xyfAS
Live Aboveground https://go.usa.gov/xyfHX
Live Belowground https://go.usa.gov/xyfHR
Dead Wood https://go.usa.gov/xyfHm
Leaf Litter https://go.usa.gov/xyfHV
Soil https://go.usa.gov/xyfH7

For greater statistical accuracy (lower standard deviation and tighter confidence intervals), estimates of
forest carbon density and sequestration for different forest types include both FIA plots in Rhode Island and
also plots in similar forest types in Connecticut.
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STATISTICS FOR FOREST CARBON DENSITY (STORAGE) AMONG DIFFERENT FOREST TYPES

100

80

60

40
) l
0

metric tons C/ acre

Carbon density by forest type

m Soil

o Litter

m CWD

W Standing dead
Understory

= Live tree

Average QOak / hickory group Elm [ ash group White [ red / pitch Oak/ pine group  Maple / beech / birch
pine group group
95% 95%
FOREST TYPE # AVERAGE | STANDARD CONFIDENCE CONFIDENCE
(LOW) (mtC/ac) (HIGH) (mtC/ac)

Total 443 76.2 3.2 73.0 79.4
Oak / hickory 74.8 5.7 69.1 80.5
Elm / ash 81.4 29.2 52.2 110.6
White / red / pitch pine 85.2 38.5 46.7 123.7
Oak / pine 85.8 39.7 46.1 125.5
Maple / beech / birch 90.8 38.1 52.7 128.9
mtC/ac = metric tons of carbon per acre
FIA EVALIDator data links
All Carbon Pools https://go.usa.gov/xyfAc
Live Aboveground https://go.usa.gov/xyfAa
Live Belowground https://go.usa.gov/xyfAC
Dead Wood https://go.usa.gov/xyfAY
Leaf Litter https://go.usa.gov/xyfAg
Soil https://go.usa.gov/xyfA4
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STATISTICS FOR FOREST CARBON SEQUESTRATION AMONG DIFFERENT FOREST TYPES

metric tons Cf acre/ year
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Annual carbon sequestration by forest type
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pitch pine birch
95% 95%
STANDARD |  CONFIDENCE CONFIDENCE
FOREST TYPE # |AVERAGE | hrviaTiON
INTERVAL INTERVAL
PLOTS |(mtC/ac/yr)
(Low) (HIGH)
(mtC/ac/yr) (mtC/ac/yr)

Total 397 1.31 0.09 1.22 1.40
Oak / hickory 276 1.46 0.13 1.33 1.59
Elm / ash 33 1.09 0.27 0.82 1.35
White / red / pitch pine 21 1.14 0.41 0.73 1.54
Oak / pine 19 1.8 0.55 1.24 2.35
Maple / beech / birch 30 0.33 0.33 0 0.67
mtC/ac/yr = metric tons of carbon per acre per year

FIA EVALIDator data links

Total Acres: https://go.usa.gov/xyEgT

Average Annual Net Growth (Aboveground) https://go.usa.gov/xyEgE

Average Annual Net Growth (Belowground) https://go.usa.gov/xyEgs
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APPENDIX D

Correlation to the DEM Strategic Plan 2019-22

National Priority Issues

1.

2.

3.

Conserve and Manage Working Forest Landscapes for Multiple Values and Uses
1.1 Identify and conserve high priority forest ecosystems and landscapes
1.2 Actively and sustainably manage forests
Protect Forests from Threats
2.1 Restore fire-adapted lands and/or reduce risk of wildfire impacts
2.2 ldentify, manage, and reduce threats to forest and ecosystem health
Enhance Public Benefits from Trees and Forests
3.1 Protect and enhance water quality and quantity
3.2 Improve air quality and conserve energy
3.3 Assist communities in planning for and reducing forest health risks
3.4 Maintain and enhance the economic benefits and values of trees and forests
3.5 Protect, conserve, and enhance wildlife and fish habitat
3.6 Connect people to trees and forests, and engage them in environmental stewardship activities
3.7 Manage trees and forests to mitigate and adapt to global climate change

DEM Priority Issues 2019-2022

DEM Strategic Plan 2019-2022
1.

Nousw

DFE Priority Issues 2020-2030

Take action to counter climate change and its effects, both
locally and regionally.

Protect and restore our environment to create greener,
healthier communities.

Protect and improve water quality.

Conserve, promote, and steward our natural resources.
Promote and increase outdoor recreation in Rhode Island.
Promote and expand local food and agricultural industries.
Demonstrate statewide leadership in customer service and
continuous improvement.

e Fragmentation
e Water quality

¢ Forest health [ interface
e Fire * - Intermix
¢ Climate change &

DFE Priority landscapes: Wildland-Urban
interface/intermix
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DFE contributes to multiple DEM goals, although its impact is limited due to lack of inclusion in both the
planning and delivery process, under-staffing, and no state funding for planning or delivery.

1.

Take action to counter climate change and its effects, both locally and regionally.
The existence and function of DFE contributes to DEM Goal 1:
e Promotion and education on the value and contributions of trees and forests in urban and rural
areas
e Promoting good management practices in rural and urban forests

Protect and restore our environment to create greener, healthier communities.
While the examples for DEM Goal 2 refer to policies and compliance, the existence of a robust DFE,
appropriately funded and staffed, would actively help deliver this goal as all cooperative program
outcomes focus on greener, healthier communities.
e The crux of most DFE messaging is the promotion of rural and urban forests for their
contributions to green, healthier communities.
e The American Forests Tree Equity project is engaged in developing partnerships in public health.
e Strong policy efforts should support the retention of forest lands for clean air, water, stormwater
management, wildlife and pollinators, climate change mitigation, etc. DFE should be at the table
for these discussions.

Protect and improve water quality.

Healthy forests are a prime contributor to DEM Goal 3. Stormwater management is increasingly tied to
the mitigating effects of rural and urban forests. Compliance and legislation are only one leg of a stool for
addressing water quality which should include funding the management of state forests and supporting
the retention of private forests, as working lands protect the source and quality of water. The mere
existence of forests helps with water quality, the presence and health of fish, invertebrates, and benthics.
Healthy and well-planned management of forests, contiguous forestlands, and upstream prioritization for
forestland retention would directly benefit coastal and inland water management and restoration efforts.

Conserve, promote, and steward our natural resources.

DFE efforts are recognized specifically under DEM Goal 4, however, state funding to allow DFE help
protect forests is not available. Supporting “terrestrial landscapes” requires staffing and financial
commitments for necessary data and planning in order to identify, support and deliver meaningful
programs and engagement. In addition, state agencies tend to develop and deliver their messaging in a
virtual programmatic silo. Increased interaction between DEM divisions and state agencies would benefit
all partners through shared external messaging and internal engagement.

. Promote and increase outdoor recreation in Rhode Island.

Given the 40,000 acres of land under shared management with DFW, access and recreation are an
important but under-funded element for passive and active recreation, resulting in under-managed,
under-maintained and under-monitored management areas. DFE is an active partner in addressing DEM
Goal 5, but lack of funding and staffing has a detrimental effect on a resource that is an important part of
the recreational experience in RI.

. Promote and expand local food and agricultural industries.

Contribution to DEM Goal 6 is less apparent, but healthy forests are part of the working landscape.
Forests also protect farmland by slowing or limiting the spread of pests or disease as a physical barrier,
hosting weed-seed and insect-eating birds, providing habitat for pollinators, and providing a secondary
source of income from forest products. Retention of forests as working lands benefits agriculture.

. Demonstrate statewide leadership in customer service and continuous improvement.

With respect to DEM Goal 7, DFE communicates messaging on multiple aspects of its program delivery,
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through the commitment of staff to deliver education and customer service to the landowners,
recreational users, foresters and loggers, residents and municipalities, news and professional
organizations. However, present staffing and funding levels limit improvement to responsiveness and
increased program delivery, even with the committed and professional staff.

Strategies Matrix

Conserve and manage working forest landscapes for multiple values and uses.

Objectives S&PF Program Partners DEM Strategic
Plan Goals

Develop and expand existing planning and FIRE (SFA) RIEMA 2,3,4
hazard monitoring capacity. DEM

Fire Departments

NFFPC members
Increase capacity for implementation of FIRE (SFA) RIEMA 1,2,3,4
management recommendations to achieve DEM
resiliency goals. Fire Departments

NFFPC members
Develop and deliver information on multiple FHM URI 2,4,7
platforms that addresses the identification and RI Division of
management of forest insect, disease, and non- Agriculture
native invasive threats.
Increase collaboration with local partners’ FHM URI 2,4
management efforts to address forest health. RI Division of

Agriculture
Keep forests as forests by increasing NIPF FSP NRCS 1,3,4
certified under the Forest Stewardship RIFCO
Program through targeted outreach to RIWP
landowners in cooperation with partner private
groups.
Promote forest management and conservation FSP NRCS 1,3,4
within spatial communities of small landowners Fire (SFA) RIFCO
using a landscape-scale approach. FHM RIWP
U&CF private

Maintain RI’s active involvement in regional FSP
and national Cooperative Forest Management
(CFM) committee.
Increase the number of communities with active | U&CF RITC 1,2,4
local urban and community forestry programs. Local gov't
Improve technical and professional capacity of U&CF RITC 2,4,7
tree-care professionals and the green industry. Local gov't
Advance community urban tree inventory and U&CF RITC 2,4,7
planning capabilities. Local gov't
Rhode Island 2020 State Forest Action Plan: Appendices Page | 103




Protect forests from threats.
Objectives S&PF Programs Partners DEM Strategic
Plan Goals
Develop in-state wildfire response (surge) FIRE (SFA) RIEMA 4,7
capacity and specialist skills. DEM
Fire Departments
NFFPC members
Improve communication between in-state FIRE (SFA) RIEMA 4,7
partners and responders. DEM
Fire Departments
NFFPC members
Maintain fire response capacity. FIRE (SFA) RIEMA 4,7
DEM
Fire Departments
NFFPC members
Survey for native and non-native forest insect FHM URI 2,4
and disease threats and monitor for their RI Division of
outbreak and spread. Agriculture
Work with regional and national partners to FHM URI 2,4
disseminate current information about the biotic RI Division of
and abiotic threats to Rl’s forests. Agriculture
Maintain lines of contact and support structures | FSP NRCS 4,6
for NIPF owners, via onsite visits, meetings, RIFCO
informational exchange, and site inspections. RIWP
private
Maintain lines of contact and support structures | FSP NRCS 4,6
for NIPF owners via onsite visits, meetings, RIFCO
informational exchange, and site inspections. RIWP
private
Provide access to and information on relevant FSP NRCS 1,3,4,6,7
educational opportunities, current events, and RIFCO
funding opportunities. RIWP
private
Promote forestry BMPs, and expand messaging, | FSP NRCS 1,2,4
especially in regard to harvesting operations, RIFCO
which should be inspected prior to harvest and RIWP
during operations to prevent wetland violations. private
Assist communities with establishing tree U&CF RITC 1,2,4
planting goals and management plans including Local government
trees and urban forests as an energy-saving
practice.
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Enhance public benefits from trees and forests.

Objectives S&PF Programs Partners DEM Strategic
Plan Goals

Increase public awareness of wildfire and the FIRE (SFA) RIEMA 2,4,7
need for preparedness. DEM

Fire Departments

NFFPC members
Incorporate a Firewise approach to wildland FIRE (SFA) RIEMA 2,4,7
urban interface areas. DEM

Fire Departments

NFFPC members
Expand stakeholder engagement in collecting FHM URI 4,7
forest health information and disseminating RI Division of
forest health messaging. Agriculture
Maximize messaging effectiveness by increased FHM URI 4,7
coordination with partners for responses RI Division of
regarding threats to Rl’s forests. Agriculture
Promote active, sustainable forest management | FSP NRCS 2,3,4
supporting wildlife habitat diversity, structural RIFCO
diversity, and understory health to landowners. RIWP

private
Promote active, sustainable forest management | FSP NRCS 2,3,4
supporting wildlife habitat diversity, structural RIFCO
diversity, and understory health to landowners. RIWP

private
Promote good silvicultural practices to support FSP NRCS 1,2,3,4,6,7
forest health, ecosystem resiliency, wetland RIFCO
conservation, wildlife habitat, and carbon RIWP
storage. private
Provide education and outreach on forest FSP NRCS 1,2,4
management for special areas, highlighting the RIFCO
relationships of private forest land to wetlands RIWP
and water quality, air quality, climate protection, private
and urban-rural interface values.
Maximize program delivery and messaging U&CF RITC 1,2,4

effectiveness through partnerships and
coordination with local, regional and federal
partners.

Local government
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APPENDIX E

URLS for Referenced Links within the Forest Action Plan
URLs associated with graphs and other visuals are bolded; repeated links per page not included

Pages 1-62 ASSESSMENT

Page 1

Cooperative Forestry Assistance Act
https://legcounsel.house.gov/Comps/Cooperative%20Forestry%20Assistance%20Act%200f%201978.pdf
Food, Conservation, and Energy Act of 2008 www.agriculture.senate.gov/imo/media/doc/110-246%20-
%20Food,%20Conservation,%20And%20Energy%20Act%200f%202008.pdf

State and Private Forestry www.fs.usda.gov/about-agency/state-private-forestry

Page 2

RI Wildlife Action Plan www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php

Forests of Rhode Island, 2018 www.fs.fed.us/nrs/pubs/ru/ru_fs211.pdf

67% [Rhode Island Land Use Trends and Analysis (Including Land Use Surveys for the Period 1970-1995) Technical
Paper 149] www.planning.ri.gov/documents/tp/TP%20149.PDF

New England Forest Cover and Human Population
www.wildlandsandwoodlands.org/sites/default/files/Figurel_0.pdf

Wildlands and Woodlands, Farmlands and Communities: Broadening the Vision for New England
www.wildlandsandwoodlands.org/sites/default/files/Wildlands%20and%20Woodlands%202017%20Report.pdf

Page 3

Rl Department of Administration Division of Statewide Planning
www.planning.ri.gov/publications/state-guide-plan.php

increasing since the 1960s [Rhode Island Land Use Trends and Analysis (Including Land Use Surveys for the Period
1970-1995) Technical Paper 149] www.planning.ri.gov/documents/tp/TP%20149.PDF

9% yearly since 2011 [HUD PD&R Housing Market Profiles: Rl
www.huduser.gov/portal/periodicals/USHMC/reg/Rhodelsland-HMP-May18.pdf

6,027 miles of permanent roads www.fhwa.dot.gov/policyinformation/statistics/2017/hm10.cfm

HUD PD&R Housing Market Profiles: RI
www.huduser.gov/portal/periodicals/USHMC/reg/Rhodelsland-HMP-May18.pdf
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USDA Forest Service www.fs.usda.gov/

Forest Inventory Analysis www.fia.fs.fed.us/

Department of Environmental Management www.dem.ri.gov/

Wildlife Action Plan www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
annualized forest census www.fia.fs.fed.us/

Forests of Rhode Island, 2018 www.fs.fed.us/nrs/pubs/ru/ru_fs211.pdf

2010 State Forest Action Plan www.dem.ri.gov/programs/bnatres/forest/pdf/assestra.pdf

Page 5

~3/4s of Rhode Island’s canopy
www.providencejournal.com/news/20170505/gyspy-moths-are-back-ready-to-devour-ri
Forests of Rhode Island, 2017 www.fs.fed.us/nrs/pubs/ru/ru_fs162.pdf

Page 6

Forest type www.nrs.fs.fed.us/fia/data-tools/state-reports/glossary/

Page 7

Forest Futures Dashboard www.nrs.fs.fed.us/futures/dashboard/current/?var=AGE_100&state=Rl
Forests of Rhode Island, 2017 www.fs.fed.us/nrs/pubs/ru/ru_fs162.pdf

Rhode Island 2020 State Forest Action Plan: Appendices Page | 106


https://legcounsel.house.gov/Comps/Cooperative%20Forestry%20Assistance%20Act%20Of%201978.pdf
http://www.agriculture.senate.gov/imo/media/doc/110-246%20-%20Food,%20Conservation,%20And%20Energy%20Act%20Of%202008.pdf
http://www.agriculture.senate.gov/imo/media/doc/110-246%20-%20Food,%20Conservation,%20And%20Energy%20Act%20Of%202008.pdf
http://www.fs.usda.gov/about-agency/state-private-forestry
http://www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
http://www.fs.fed.us/nrs/pubs/ru/ru_fs211.pdf
http://www.planning.ri.gov/documents/tp/TP%20149.PDF
http://www.wildlandsandwoodlands.org/sites/default/files/Figure1_0.pdf
http://www.wildlandsandwoodlands.org/sites/default/files/Wildlands%20and%20Woodlands%202017%20Report.pdf
http://www.planning.ri.gov/publications/state-guide-plan.php
http://www.planning.ri.gov/documents/tp/TP%20149.PDF
http://www.huduser.gov/portal/periodicals/USHMC/reg/RhodeIsland-HMP-May18.pdf
http://www.fhwa.dot.gov/policyinformation/statistics/2017/hm10.cfm
http://www.huduser.gov/portal/periodicals/USHMC/reg/RhodeIsland-HMP-May18.pdf
http://www.fs.usda.gov/
http://www.fia.fs.fed.us/
http://www.dem.ri.gov/
http://www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
http://www.fia.fs.fed.us/
http://www.fs.fed.us/nrs/pubs/ru/ru_fs211.pdf
http://www.dem.ri.gov/programs/bnatres/forest/pdf/assestra.pdf
http://www.providencejournal.com/news/20170505/gyspy-moths-are-back-ready-to-devour-ri
http://www.fs.fed.us/nrs/pubs/ru/ru_fs162.pdf
http://www.nrs.fs.fed.us/fia/data-tools/state-reports/glossary/
http://www.nrs.fs.fed.us/futures/dashboard/current/?var=AGE_100&state=RI
http://www.fs.fed.us/nrs/pubs/ru/ru_fs162.pdf
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e USDA Forest Service Report from 1957 [The Timber Resources of Rhode Island by Ferguson & McGuire]
https://books.google.com/books?id=pItOAAAAMAAI&newbks=0&printsec=frontcover&hl=en#fv=onepage&q&f=false
e By the late 1980’s [Family Forest Owners of the United States, 2006 by Butler]
www.nrs.fs.fed.us/pubs/gtr/gtr_nrs27.pdf
2020 State and Private Forestry Fact Sheet https://apps.fs.usda.gov/nicportal/temppdf/sfs/naweb/ri_std.pdf
Forests of Rhode Island, 2017 www.fs.fed.us/nrs/pubs/ru/ru_fs162.pdf
Forests of Southern New England www.fs.fed.us/nrs/pubs/rb/rb_nrs97.pdf
survey of landowners www.dem.ri.gov/programs/bnatres/forest/pdf/assestra.pdf
Forests of Rhode Island, 2013 www.fs.fed.us/nrs/pubs/ru/ru_fs18r.pdf
2013 National Woodland Owner Survey [Family Forest Ownerships of the United States, 2013]
www.fs.fed.us/nrs/pubs/jrnl/2016/nrs_2016_butler_001.pdf
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e Additional research [Hidden in Plain Sight] www.forestfoundation.org/woodland-owners-protecting-wildlife
e USDA Forest Service www.fs.usda.gov/
e USDA Natural Resources Conservation Service www.nrcs.usda.gov/wps/portal/nrcs/site/ri/home/
e Agricultural Act of 2014 (P.L. 113-79)
www.agriculture.senate.gov/imo/media/doc/Agricultural%20Act%200f%202014.pdf
Department of Environmental Management www.dem.ri.gov/
Farm, Forest and Open Space www.dem.ri.gov/programs/agriculture/documents/ffosa_citizens_guide.pdf
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e 2010 census www.census.gov/data/tables/2010/dec/density-data-text.html
Urban forests www.fs.usda.gov/managing-land/urban-forests
Urban Services Boundary www.rigis.org/datasets/urban-services-boundary
The Nature Conservancy www.nature.org/en-us/about-us/where-we-work/united-states/rhode-island/
Audubon Society of Rl https://asri.org/
Providence Water www.provwater.com/watershed
University of Rhode Island W. Alton Jones Campus https://web.uri.edu/wajc/
Rhode Island Forest Conservators Organization www.rifco.org/
Rhode Island Association of Conservation Districts www.riacd.org/
Northern www.nricd.org/
Southern https://sricd.org/
Eastern www.easternriconservation.org/

Page 11

Rhode Island Tree Council www.ritree.org/

Rhode Island Resource Conservation & Development Area Council www.rircd.org/

Rhode Island Woodland Partnership https://rhodeislandwoods.uri.edu/ri-woodland-partnership/
Forest Ecosystem Monitoring Cooperative www.uvm.edu/femc

Regional Conservation Partnership https://rcpnetwork.org/

American Tree Farm System www.treefarmsystem.org/

Rl Tree Farm Database www.treefarmsystem.org/rhode-island

Sustainable Forestry Initiative www.sfiprogram.org/

Forest Stewardship Council https://us.fsc.org/en-us
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e Forest Environment www.dem.ri.gov/programs/forestry/
e  Fish and Wildlife www.dem.ri.gov/programs/fish-wildlife/

Page 13
e Forests of Rhode Island, 2017 www.fs.fed.us/nrs/pubs/ru/ru_fs162.pdf
e Local Agricultural Seafood Act www.dem.ri.gov/programs/agriculture/grants-lasa.php
e Farm, Forest, and Open Space www.dem.ri.gov/programs/agriculture/ffosa.php
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e Forestry Best Management Practices for Water Quality Protection www.rifco.org/publications.htm

e 33 sawmills www.dem.ri.gov/programs/bnatres/forest/pdf/riforest.pdf

e 16 local sawmills [The Timber Industries of Southern New England by Nevel & Wharton]
www.fs.fed.us/ne/newtown_square/publications/resource_bulletins/pdfs/scanned/OCR/ne_rb101.pdf

e Economic Impact of Rhode Island’s Forestry and Wood Products Sector
https://riepr.org/pdf/ri-forestry-and-wood-products-2019.pdf

e Rhode Island Forest Based Economy [The Economic Importance of Rhode Island’s Forest Based Economy]
www.dem.ri.gov/programs/forestry/documents/econimp15.pdf
2014 report www.eia.gov/todayinenergy/detail.php?id=15431

e 2003 landowner survey www.dem.ri.gov/programs/forestry/documents/assestra.pdf
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e 2018 Parks Study [Rhode Island State Parks Organizational Management and Operations Study]
www.dem.ri.gov/riparks/documents/RIDEM%20Parks%20Study-Full%20Report%20-%20web%202019-1-16.pdf
e 2019 Ocean State Outdoors State Guide Plan
www.planning.ri.gov/documents/LU/2019/SGP-152-SCORP-2019.pdf
e assessing the economic importance Rhode Island’s forests
www.dem.ri.gov/programs/forestry/documents/econimp15.pdf
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e 2011 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation
www2.census.gov/programs-surveys/fhwar/publications/2011/fhw11-ri.pdf
RI WAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
DEM Fish & Wildlife www.dem.ri.gov/programs/fish-wildlife/
e American Farmland Trust [Cost of Community Services Studies by Freedgood]
https://s30428.pcdn.co/wp-content/uploads/sites/2/2019/09/AFT_COCS_Making_the_Case_Final.pdf

Page 17

e compilation of data from across the US https://s30428.pcdn.co/wp-
content/uploads/sites/2/2019/09/Cost_of Community_Services_Studies_AFT_FIC_201609.pdf

e |ocal communities [Community Conservation Fact Sheet #1]
www.scituateriltcc.org/uploads/1/3/6/0/13607660/fact_sheet_- saving_land.pdf

e open spaces enhance community property values [The impact of parks on property values by Crompton]
www.tandfonline.com/doi/abs/10.1080/136067105003480607?src=recsys&journalCode=rmle20

e employment rates tend to increase [Assessing the local economic impacts of land protection]
https://conbio.onlinelibrary.wiley.com/doi/abs/10.1111/cobi.13318
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e BANKING ON GREEN: How Green Infrastructure Can Save Municipalities Money and Provide Economic Benefits
www.asla.org/uploadedFiles/CMS/Government_Affairs/Federal_Government_Affairs/Banking%200n%20Green%
20HighRes.pdf

e green infrastructure [A Short History of the Term Green Infrastructure by Firehock]
www.gicinc.org/PDFs/GI%20History.pdf

e Natural Climate Solutions www.pnas.org/content/pnas/114/44/11645.full.pdf

e 838 acres per year [Forest Carbon: An essential natural solution for climate change]
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_2.pdf

e Rhode Island Greenhouse Gas Emissions Reduction Plan
http://climatechange.ri.gov/documents/ec4-ghg-emissions-reduction-plan-final-draft-2016-12-29-clean.pdf

® 2 acres per day average [FOREST CARBON An essential natural solution for climate change]
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_2.pdf

e Resilient Rhody http://climatechange.ri.gov/resiliency/

Page 19
e Forest Carbon: An essential natural solution for climate change
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_2.pdf
® Forest Inventory and Analysis Program www.fia.fs.fed.us/forestcarbon/index.php
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http://www.pnas.org/content/pnas/114/44/11645.full.pdf
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_2.pdf
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_1.pdf
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_2.pdf
http://climatechange.ri.gov/documents/ec4-ghg-emissions-reduction-plan-final-draft-2016-12-29-clean.pdf
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_2.pdf
http://climatechange.ri.gov/resiliency/
https://masswoods.org/sites/masswoods.org/files/Forest-Carbon-web_1.pdf
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Forest Inventory EVALIDator https://apps.fs.usda.gov/Evalidator/evalidator.jsp

The Value of Rhode Island Forests http://dem.ri.gov/programs/forestry/forest-value.php
Greenhouse Gas Emissions from a Typical Passenger Vehicle
www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle

Page 20

registered in Rhode Island in 2016
www.statista.com/statistics/196068/number-of-registered-automobiles-in-rhode-island/

The Value of Rhode Island Forests http://dem.ri.gov/programs/forestry/forest-value.php

Forest Inventory EVALIDator https://apps.fs.usda.gov/Evalidator/evalidator.jsp

green infrastructure [A Short History of the Term Green Infrastructure by Firehock]
www.gicinc.org/PDFs/GI%20History.pdf

How Trees & Forests Really Affect Stormwater
https://urbanforestrysouth.org/resources/library/ttresources/give-me-the-numbers-how-trees-and-urban-forest-
systems-really-affect-stormwater-runoff

Page 21

Woonasquatucket Vision Plan
www.providenceri.gov/wp-content/uploads/2017/08/Woony_IntroChapter1-20180706-Reduced.pdf

restore https://wrwc.org/what-we-do/restoration/

Urban Nature for Human Health and Well-Being
www.fs.usda.gov/sites/default/files/fs_media/fs_document/urbannatureforhumanhealthandwellbeing_508 01 _
30_18.pdf

The Human Health and Social Benefits of Urban Forests www.dovetailinc.org/upload/tmp/1579728766.pdf
Human Dimensions of Urban Forestry and Urban Greening www.naturewithin.info/

Rl Behavioral Health Project: Final Report
https://bhddh.ri.gov/mh/pdf/Truven%20Rhode%20Island%20Behavioral%20Health%20Final%20Report%209%20
15%202015.pdf

High School Youth Risk Behavior Surveillance https://nccd.cdc.gov/Youthonline/App/Default.aspx

ADHD Prevalence www.cdc.gov/ncbddd/adhd/prevalence.html

Page 22

program www.parkrx.org/

Park Rx https://bodiesminds.org/programs/park-rx/

Rl Walks https://exploreri.org/riwalks/

Urban Forests for Climate and Health Initiative www.americanforests.org/wp-content/uploads/2019/09/Rhode-
Island-Urban-Forests-for-Climate-and-Health-Initiative.pdf

Health Equity Zones https://health.ri.gov/programs/detail.php?pgm_id=1108

Northern Institute of Applied Climate Science www.nrs.fs.fed.us/niacs/

Clean Air Act www.epa.gov/clean-air-act-overview

Division of Air Resources www.dem.ri.gov/programs/air/

2018 RI Annual Monitoring Network Plan http://dem.ri.gov/programs/air/documents/airnet18.pdf

State of the Air www.stateoftheair.org/city-rankings/states/rhode-island/

A Framework for Examining Social Stress and Susceptibility to Air Pollution in Respiratory Health
www.ncbi.nlm.nih.gov/pmc/articles/PMC2737009/

Outdoor Air Pollution and Asthma www.thelancet.com/pdfs/journals/lancet/PI1IS0140-6736(14)60617-6.pdf
The medications that change who we are
www.bbc.com/future/article/20200108-the-medications-that-change-who-we-are

RIDOH data
https://staticl.squarespace.com/static/546d61b5e4b049f0b10b95c5/t/5c65f25353450a82b2e0a4e9/155018506
6098/Community+%20asthma+presentation+-+Greater+Providence+Area.pdf

Henry J Kaiser Family Foundation www.kff.org/other/state-indicator/asthma-prevalence-by-
gender/?currentTimeframe=0&sortModel=%7B%22colld%22:%22Location%22,%22s0rt%22:%22asc%22%7D
Annals of the American Thoracic Society [Economic Burden of Asthma in the United Stated, 2008-2013]
www.atsjournals.org/doi/full/10.1513/AnnalsATS.201703-2590C
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e Recentresearch www.the-scientist.com/news-opinion/trees-tested-as-pollutant-traps-65940

e i-Tree Canopy https://canopy.itreetools.org/

e rural www.ers.usda.gov/webdocs/DataFiles/53180/25594_RI.pdf?v=0

e Tree and forest effects on air quality and human health in the United States
www.fs.fed.us/nrs/pubs/jrnl/2014/nrs_2014 nowak_001.pdf

e Development and refinement of modeling tools
www.researchgate.net/publication/316054732_A_Methodology for_Calculating_Cooling_from_Vegetation_Evap
otranspiration_for_Use_in_Urban_Space_Microclimate_Simulations
urban heat island effect www.gardinergreenribbon.com/heat-island-effect/
Research [Energy Saving Potentials and Air Quality Benefits of Urban Heat Island Mitigation]
www.coolrooftoolkit.org/wp-content/uploads/2012/04/Akbari-Health-Benefits-LA.pdf

e Heat Island Impacts www.usgs.gov/media/images/urban-heat-islands

Page 24

urban greening to cool towns and cities www.sciencedirect.com/science/article/pii/S0169204610001234
Department of Health https://health.ri.gov/

extreme heat and negative health outcomes https://health.ri.gov/data/heatstress/index.php

Drivers of Urban Heat Islands www.nasa.gov/topics/earth/features/heat-island-sprawl.html

NASA www.nasa.gov/topics/earth/features/heat-island-sprawl.html
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Climate Change Program https://health.ri.gov/programs/detail.php?pgm_id=174

Health Equity Zones https://health.ri.gov/programs/detail.php?pgm_id=1108

Energy-Saving Trees https://energysavingtrees.arborday.org/?partnerCode=07424#ContactUtility

RI WAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php

Species of Greatest Conservation Need www.dem.ri.gov/programs/bnatres/fishwild/swap/sgcncomm.pdf
84 key habitat profiles www.dem.ri.gov/programs/bnatres/fishwild/swap/RIWAP-Appendix2a-b.pdf
silvicultural recommendations for supporting bird habitat
https://rhodeislandwoods.uri.edu/wildlife/forestry-for-ri-birds/

Page 26
e Food and Agriculture Organization of the United Nations www.fao.org/3/19527EN/i9527en.PDF
e The Value of Rhode Island Forests http://dem.ri.gov/programs/forestry/forest-value.php

Page 27-0

Page 28
e study [Habitat fragmentation and its lasting impact on Earth's ecosystems]

www.ncbi.nlm.nih.gov/pubmed/26601154
RI WAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
The Forests of Southern New England, 2012 www.fs.fed.us/nrs/pubs/rb/rb_nrs97.pdf
ESRI Green Infrastructure Strategy www.esri.com/en-us/industries/green-
infrastructure/overview?utm_source=PR&utm_medium=sm&utm_term=June&utm_content=green+infrastructur
e&utm_campaign=green_infrastructure

Page 29
e Loss of forest in large unfragmented blocks of forest in Rhode Island
https://web.uri.edu/forestry/files/2019/02/Buffum-2019-Loss-of-forest-in-large-unfragemented-blocks-of-forest-
in-Rhode-Island_May2019.pdf
RI WAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
RI Statewide Planning [Rhode Island Land Use Trends and Analysis (Including Land Use Surveys for the Period
1970-1995) Technical Paper 149] www.planning.ri.gov/documents/tp/TP%20149.PDF

Page 30
e 1985 and 1998 [Forest statistics for Rhode Island: 1985 and 1998] www.fs.usda.gov/treesearch/pubs/20934
e greatest forest loss in southern New England [The Forests of Southern New England, 2012]
www.fs.fed.us/nrs/pubs/rb/rb_nrs97.pdf
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e Clean Energy Goal www.energy.ri.gov/renewable-energy/governor-clean-energy-goal.php
® America 2050 www.america2050.org/megaregions.html

Page 31

e America 2050 www.america2050.org/megaregions.html
i-Tree Landscape Tool https://landscape.itreetools.org/
Wildland-Urban Interface  www.firewords.net/definitions/next_round/wildland_urban_interface.htm
Wildland-Urban Intermix www.firewords.net/definitions/next_round/wildland-urban_intermix.htm
Silvis Lab http://silvis.forest.wisc.edu/data/wui-change/

Page 32
o RIWAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
® ESRI Green Infrastructure Strategy www.esri.com/en-us/industries/green-
infrastructure/overview?utm_source=PR&utm_medium=sm&utm_term=June&utm_content=green+infrastructur
e&utm_campaign=green_infrastructure
e The Clark Labs 2050 Conterminous US Land Cover Prediction https://clarklabs.org/terrset/land-change-modeler/

Page 33-34-0

Page 35
® Forest Health webpage www.dem.ri.gov/programs/forestry/forest-health/emerald-ash-borer/

Page 36
e Status of Asian Longhorn Beetle Spread and Control
www.aphis.usda.gov/plant_health/plant_pest_info/asian_lhb/downloads/albmaps/alb-program-progress-
map.pdf

Page 37
o RIWAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php
e |dentifying relationships between invasive species and species of greatest conservation need
https://rcngrants.org/sites/default/files/final_reports/Final%20Report.pdf

Page 38

Forests of Southern New England, 2012 www.fs.fed.us/nrs/pubs/rb/rb_nrs97.pdf

Rhode Island’s Forest Resources, 2010 www.nrs.fs.fed.us/pubs/rn/rn_nrs113.pdf

RIWAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php

Partners in Flight http://pif.birdconservancy.org/

Guidelines for Managing Wood Thrush and Scarlet Tanager Habitat in the Northeast and Mid-Atlantic Regions
http://highbranchconservation.com/wp-content/uploads/2017/02/Guidelines-for-Managing-Wood-Thrush-and-
Scarlet-Tanager-Habitat-in-the-Northeast-and-Mid-Atlantic-Regions-2017.pdf

Page 39

e deer densities www.dem.ri.gov/programs/bnatres/fishwild/pdf/deer.pdf

e ungulates and forest management implications [Subcontinental-scale patterns of large-ungulate herbivory and
synoptic review of restoration management implications for midwestern and northeastern forests]
www.nrs.fs.fed.us/pubs/57317

o well-documented [White-tailed Deer in Northeastern Forests by Rawinski]
www.fs.usda.gov/naspf/sites/default/files/NA-IN-02-14_WhitetailedDeerNEForestsWEB.pdf

e Does white-tailed deer density affect tree stocking in forests of the Eastern United States?
https://ecologicalprocesses.springeropen.com/articles/10.1186/s13717-019-0185-5

Page 40
e USFS 2009 analysis [Forests, Water and People]
www.fs.usda.gov/naspf/sites/default/files/forests_water_people_watersupply.pdf
Clean Water Act www.epa.gov/laws-regulations/summary-clean-water-act
Office of Water Resources www.dem.ri.gov/programs/water/quality/
Scituate Reservoir of the Providence Water Supply Board www.provwater.com/watershed
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e Safe Drinking Water Information System www.epa.gov/enviro/sdwis-overview

e Sole Source Aquifers https://www3.epa.gov/regionl/eco/drinkwater/pc_solesource_aquifer.html

e 490 public water supply systems [Rhode Island Water 2030 State Guide Plan Element 721, Report 115]
www.planning.ri.gov/documents/guide_plan/RI%20Water%202030_06.14.12_Final.pdf

e Trust for Public Land www.tpl.org/
American Water Works Association www.awwa.org/Resources-Tools/water-knowledge/source-water-protection
High Rock Lake watershed
www.ncforestservice.gov/water_quality/pdf/ForestsWaterQualityHighRockLakeWatershed.pdf

e Journal of the American Water Works Association [Protecting forested watersheds is smart economics for water
utilities] www.nation.on.ca/sites/default/files/AWWA%20Watershed%20Paper_0.pdf

e Impaired Waters Report www.epa.gov/sites/production/files/2018-04/documents/2016-ri-303d-list-report.pdf
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e RIWAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php

e Changing Landscapes, USDA NA-TP-01-14 A3 www.fs.usda.gov/naspf/sites/default/files/publications/na-tp-01-
14_changing_landscapes_combined_file_20180906.pdf

e USFS www.fs.usda.gov/learn/trees

e Precipitation Movement in the Landscape
https://urbanforestrysouth.org/resources/library/ttresources/give-me-the-numbers-how-trees-and-urban-forest-
systems-really-affect-stormwater-runoff
Lehman College https://courses.lumenlearning.com/cuny-lehman-geo/chapter/human-impact-floods/
Oct 2016 in Stormwater www.stormh2o0.com/home/article/13026514/give-me-the-numbers

Page 43
e RIWAP www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php

Page 44-0

Page 45
o ESRI Green Infrastructure Strategy www.esri.com/en-us/industries/green-
infrastructure/overview?utm_source=PR&utm_medium=sm&utm_term=June&utm_content=green+infrastructur
e&utm_campaign=green_infrastructure

Page 46 -0

Page 47
e Stafford Act www.fs.usda.gov/managing-land/fire/master-agreement-template
e National Fire Danger Rating System
www.fs.usda.gov/detail/cibola/landmanagement/resourcemanagement/?cid=stelprdb5368839
GOES16 satellite system www.goes-r.gov/
RIEMA www.riema.ri.gov/
e Firewise® www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire/Firewise-USA

Page 48
e Incident Team Management www.usfa.fema.gov/training/imt/imt_overview.html
e Community Wildfire Protection Plan www.forestsandrangelands.gov/resources/communities/index.shtml
® Prudence Island http://nbnerr.org/wp-content/uploads/2018/08/Prudence-Island-CWPP_FINAL.pdf

Page 49

e Resilient Rhody http://climatechange.ri.gov/documents/resilientrhody18.pdf

e Overview of a Changing Climate in Rhode Island https://research.fit.edu/media/site-
specific/researchfitedu/coast-climate-adaptation-library/united-states/east-coast/new-england/Valee--Giuliano.-
2014.-CC-in-Rhode-Island-Overview.pdf

e research [Leaf-out Dates Highlight a Changing Climate]
www.usanpn.org/files/LeafOutHighlightChange_Arnoldia_.pdf

e New England and Northern New York Forest Ecosystem Vulnerability Assessment and Synthesis: A Report from
the New England Climate Change Response Framework Project www.fs.fed.us/nrs/pubs/gtr/gtr_nrs173.pdf
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Page 50
o detrimental effect on northern forest growth [Declines in northern forest tree growth following snowpack decline
and soil freezing] https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.14420
e (Climate Change is Shrinking Winter Snowpack https://theconversation.com/climate-change-is-shrinking-winter-
snowpack-which-harms-northeast-forests-year-round-103410

Page 51

e 2006 Northeast Climate Impacts Assessment
https://climateshift.com/downloads/northeast/rhode-island_necia.pdf
modeling has advanced considerably www.nrs.fs.fed.us/atlas/tree/fut_fortypes.html
New England and Northern New York Forest Ecosystem Vulnerability Assessment and Synthesis: A Report from
the New England Climate Change Response Framework Project www.fs.fed.us/nrs/pubs/gtr/gtr_nrs173.pdf

e Climate Change and Adaptation: New England and Northern New York Forests
https://usfs.maps.arcgis.com/apps/MapSeries/index.html?appid=adbabe8e2fe849739171e6824930459%¢

Page 52
e incorporate climate change considerations [Forest Adaptation Resources: Climate Change Tools and Approaches
for Land Managers, 2nd edition] www.fs.fed.us/nrs/pubs/gtr/gtr_nrs87-2.pdf
e keep their forests healthy through the years [Keeping Your Woods Healthy Through the Years Ahead, RIWP &
RIFCO] https://forestadaptation.org/learn/resource-finder/keeping-your-woods-healthy-through-years-ahead-
rhode-island-woodland-owner

Page 53

e Stewardship www.dem.ri.gov/programs/forestry/stewardship/index.php

® Forest Health www.dem.ri.gov/programs/forestry/forest-health/index.php
Fire www.dem.ri.gov/programs/forestry/fire-program/index.php
Urban & Community Forestry www.dem.ri.gov/programs/forestry/urban-forestry/
i-Tree Landscape Tool https://landscape.itreetools.org/
Wildland-Urban Interface www.firewords.net/definitions/next_round/wildland_urban_interface.htm
Wildland-Urban Intermix www.firewords.net/definitions/next_round/wildland-urban_intermix.htm
Researchgate.net www.researchgate.net/publication/324174291_Long-Term_Changes_of_the_Wildland-
Urban_Interface_in_the_Polish_Carpathians

Page 54
® Forest Legacy Program www.dem.ri.gov/programs/forestry/forestlegacy/
o Silvis Labs, University of Wisconsin-Madison http://silvis.forest.wisc.edu/data/wui-change/

Page 55
o Silvis Labs, University of Wisconsin-Madison http://silvis.forest.wisc.edu/data/wui-change/

Page 56
Northeastern Forest Fire Protection Compact www.nffpc.org/en/
Urban Forest Inventory Analysis www.fia.fs.fed.us/program-features/urban/
Natural Resources Conservation Service
www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/home/?cid=stelprdb 1047780
e The Last Green Valley
https://thelastgreenvalley.org/learn-protect/agriculture-forestry/southern-new-england-heritage-forest/
e MassConn Sustainable Forest Partnership
https://grassrootsfund.org/groups/massconn-sustainable-forest-partnership
Northern Rhode Island Conservation District www.nricd.org/
The Southern New England Heritage Forest
https://thelastgreenvalley.org/learn-protect/agriculture-forestry/southern-new-england-heritage-forest/
e Regional Conservation Partnership Program
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/rcpp/

Page 57
® Landscape Scale Restoration www.fs.usda.gov/managing-land/private-land/landscape-scale-restoration
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https://forestadaptation.org/learn/resource-finder/keeping-your-woods-healthy-through-years-ahead-rhode-island-woodland-owner
https://forestadaptation.org/learn/resource-finder/keeping-your-woods-healthy-through-years-ahead-rhode-island-woodland-owner
https://forestadaptation.org/learn/resource-finder/keeping-your-woods-healthy-through-years-ahead-rhode-island-woodland-owner
http://www.dem.ri.gov/programs/forestry/stewardship/index.php
http://www.dem.ri.gov/programs/forestry/forest-health/index.php
http://www.dem.ri.gov/programs/forestry/fire-program/index.php
http://www.dem.ri.gov/programs/forestry/urban-forestry/
https://landscape.itreetools.org/
http://www.firewords.net/definitions/next_round/wildland_urban_interface.htm
http://www.firewords.net/definitions/next_round/wildland-urban_intermix.htm
http://www.researchgate.net/publication/324174291_Long-Term_Changes_of_the_Wildland-Urban_Interface_in_the_Polish_Carpathians
http://www.researchgate.net/publication/324174291_Long-Term_Changes_of_the_Wildland-Urban_Interface_in_the_Polish_Carpathians
http://www.dem.ri.gov/programs/forestry/forestlegacy/
http://silvis.forest.wisc.edu/data/wui-change/
http://silvis.forest.wisc.edu/data/wui-change/
http://www.nffpc.org/en/
http://www.fia.fs.fed.us/program-features/urban/
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/home/?cid=stelprdb1047780
https://thelastgreenvalley.org/learn-protect/agriculture-forestry/southern-new-england-heritage-forest/
https://grassrootsfund.org/groups/massconn-sustainable-forest-partnership
http://www.nricd.org/
https://thelastgreenvalley.org/learn-protect/agriculture-forestry/southern-new-england-heritage-forest/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/rcpp/
http://www.fs.usda.gov/managing-land/private-land/landscape-scale-restoration

Forest Stewards Guild https://foreststewardsguild.org/

RI Woodland Partnership https://rhodeislandwoods.uri.edu/ri-woodland-partnership/
FEMC www.uvm.edu/femc

RIWP https://rhodeislandwoods.uri.edu/ri-woodland-partnership/

Page 58
e DEM Facebook www.facebook.com/RhodelslandDEM
o www.wwufoo.com www.wufoo.com/

Page 59-61-0
Page 62
e The Value of Rl Forests http://dem.ri.gov/programs/forestry/forest-value.php
e RITC www.ritree.org/
® RIWP https://rhodeislandwoods.uri.edu/ri-woodland-partnership/
e USDA Forest Service Region 9 www.fs.usda.gov/r9

Pages 63 — 92 STRATEGIES

Page 63
e Agricultural Act of 2014 (P.L. 113-79)
www.agriculture.senate.gov/imo/media/doc/Agricultural%20Act%200f%202014.pdf

Page 64

e DEM Strategic Plan 2019-22 www.dem.ri.gov/director/documents/plan2018-22.pdf
Page 65-69-0
Page 70

Forest Fire Program www.dem.ri.gov/programs/forestry/fire-program/index.php
National Cohesive Wildland Fire Management Strategy
www.forestsandrangelands.gov/strategy/thestrategy.shtml

Northeastern Forest Fire Protection Compact www.nffpc.org/en/

Rhode Island Association of Fire Chiefs https://rifirechiefs.com/

Rhode Island State Firefighters’ League www.risfl.com/

Page71-0

Page 72
e State Hazard Mitigation Plan www.riema.ri.gov/resources/citizens/mitigation/mitigationplanning.php
e Comprehensive Emergency Management Plan
www.riema.ri.gov/resources/emergencymanager/prepare/state-plan/index.php

Page 73
o Wildfire Risk Reduction www.fs.usda.gov/naspf/working-with-us/grants/cohesive-fire-strategy-request-
proposals
e Community Wildfire Protection Plan www.nwcg.gov/term/glossary/community-wildfire-protection-plan-cwpp
® Prudence Island http://nbnerr.org/wp-content/uploads/2018/08/Prudence-Island-CWPP_FINAL.pdf

Page 74
® Values at Risk www.nwcg.gov/term/glossary/values-at-risk

Page 75
o National Cohesive Wildland Fire Management Strategy www.fs.fed.us/restoration/cohesivestrategy.shtml
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Page 76
® Fire Adapted Communities https://fireadapted.org/
e Firewise www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire/Firewise-USA
® Ready- Set-Go www.readyforwildfire.org/prepare-for-wildfire/ready-set-go-campaign/

Page 77
e Cooperative Forest Health Protection www.fs.usda.gov/naspf/programs/forest-health-protection
e FSM 3400 www.fs.fed.us/cgi-bin/Directives/get_dirs/fsm?3400
o National Forest Health Monitoring www.fs.fed.us/foresthealth/protecting-forest/forest-health-monitoring/
e Digital Mobile Sketch Mapping
www.fs.fed.us/foresthealth/applied-sciences/mapping-reporting/digital-mobile-sketch-mapping.shtml

Page 78
® Forest Health Assessment & Applied Sciences Team www.fs.fed.us/foresthealth/publications/fhaast/index.shtml
® Forest Disturbance Monitor https://data.nal.usda.gov/dataset/forest-disturbance-monitor
e Department of Plant Sciences and Entomology https://web.uri.edu/pse/
e Division of Agriculture www.dem.ri.gov/programs/agriculture/
e Cooperative Agricultural Pest Survey www.dem.ri.gov/programs/agriculture/caps.php

Page 79-0

Page 80
e Don’t Move Firewood www.dontmovefirewood.org/
e Current Threats to Forest Health www.dem.ri.gov/programs/forestry/forest-health/forest-threats.php

Page 81
e Northeastern Forest Fire Protection Compact www.nffpc.org/en/

Page 82

Forest Stewardship Program www.dem.ri.gov/programs/forestry/stewardship/index.php

Farm, Forest, and Open Space Act www.dem.ri.gov/programs/agriculture/ffosa.php

Natural Resources Conservation Service www.nrcs.usda.gov/wps/portal/nrcs/site/ri/home/
Rhode Island Woodland Partnership https://rhodeislandwoods.uri.edu/ri-woodland-partnership/
Forest Stewards Guild https://foreststewardsguild.org/northeast-region/

Page 83

Rhode Island Forest Conservators Organization www.rifco.org/

Rhode Island Resource Conservation & Development Council www.rircd.org/

Rhode Island Association of Conservation Districts www.riacd.org/

RI DEM Division of Fish and Wildlife www.dem.ri.gov/programs/fish-wildlife/

American Tree Farm System, Rhode Island Council www.treefarmsystem.org/rhode-island

Page 84-86 -0

Page 87

State Parks www.riparks.com/

Division of Agriculture www.dem.ri.gov/programs/agriculture/

Health Equity Zones (HEZ) Initiative https://health.ri.gov/programs/detail.php?pgm_id=1108
Emergency Management Agency www.riema.ri.gov/

RI Regional Greenhouse Gas Initiative www.dem.ri.gov/programs/air/rggi.php

Arbor Day Foundation www.arborday.org/programs/energy-saving-trees/

Energy-Saving Trees https://energysavingtrees.arborday.org/#Partners

Regional Greenhouse Gas Initiative www.energy.ri.gov/policies-programs/programs-incentives/rggi.php

Page 88
® RI Nursery and Landscape Association https://rinla.org/
e 13 municipalities www.arborday.org/programs/treecityusa/treecities.cfm?chosenstate=Rhode_Island
e one university www.arborday.org/programs/treecampususa/campuses.cfm
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http://www.arborday.org/programs/treecityusa/treecities.cfm?chosenstate=Rhode_Island
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® §2-19-2 http://webserver.rilin.state.ri.us/Statutes/TITLE2/2-19/INDEX.HTM
® §2-14-2 http://webserver.rilin.state.ri.us/Statutes/TITLE2/2-14/INDEX.HTM
e resistograph http://edis.ifas.ufl.edu/ep504

Page 89
o Building Green Infrastructure in the US www.esri.com/en-us/industries/green-infrastructure/overview

Pages 93 — 153 Appendices

Appendix A p93
e 2015 Wildlife Action Plan www.dem.ri.gov/programs/fish-wildlife/wildlifehuntered/swap15.php

Appendix B p97
e Rhode Island’s Farm, Forest and Open Space (FFOS) Program www.dem.ri.gov/programs/agriculture/ffosa.php
® RIGen. Law § 44-27 http://webserver.rilin.state.ri.us/Statutes/TITLE44/44-27/INDEX.HTM

Appendix C p98
e The Value of Rhode Island Forests http://dem.ri.gov/programs/forestry/forest-value.php
USFS Forest Inventory and Analysis www.fia.fs.fed.us/
EVALIDator Version 1.8.0.00 https://apps.fs.usda.gov/Evalidator/evalidator.jsp
Forests of Rhode Island, 2018 www.fs.fed.us/nrs/pubs/ru/ru_fs211.pdf

Appendix D p101
e DEM Strategic Plan 2019-22 www.dem.ri.gov/director/documents/plan2018-22.pdf

Appendix E - p107-117-0

Appendix F — p118-1xx — reference endnotes in document
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