
D13. Climate Change: From Planning 
to Management How Land Trusts Can 

Engage

Saturday, October 13 | 10:30 a.m. - Noon

Room 405

Session Faculty:
Kelly Watkinson
Kristin DeBoer

Maria Janowiak
Jennifer Melville 

Rally 2018: The National Land Conservation Conference 
Pittsburgh, PA



 

http://clim
atechange.lta.org/resilience-guide/ 



    

Resilient Sites for Conservation in the 
Eastern United States 

Conserving the Stage: Climate change is creating an increasingly dynamic 
natural world by shifting species distributions and rearranging habitats. 
Consequently, conservationists need a way to identify important areas for 
protection that does not assume that the locations of existing plants and 
animals will stay the same.  Rather than trying to protect diversity one 
species at a time, the key is to protect the different “stages” upon which 
the drama of nature unfolds.  In the Eastern United States, these stages are 
based strongly on geology and consist of recognizable geophysical settings 
such as coastal  sands, limestone valleys, granite summits, or silt floodplains,  
that each support a distinct set of species. Conserving a range of physical 
environments offers an approach to conservation that protects a diversity 
of plants and animals under both current and future climates. 

Natural Strongholds: Lasting conservation depends on identifying and 
protecting places where the effects of climate change are buffered by the 
natural properties of the site. Conserving these places is vital to maintaining 
a diversity of species and natural processes regardless of changes in the 
climate. 

COMPLEX LANDSCAPES 
create “micro-climates“ that buffer 
change  by providing species with 
a variety of local climates.  

CONNECTED LANDSCAPES 
offset  the development, roads, 
and agriculture that can inhibit 
natural movements. Maintaining a 
connected area (BLUE REGION 
above) in which species can move 
ensures that the area can adapt to 
climate change.  

Settings and Stages: The number of plants and animals in each state 
across the East is correlated with the number of geology types, the amount 
of limestone, the latitude, and range of elevation in the state. These 
geophysical factors form ecological regions across the landscape that 
support different species.  

GEOPHYSICAL SETTINGS  
are unique combinations of 
geology, elevation, and landforms.  

Natural strongholds are places where the 
direct effects of climate change are 
moderated by complex topography and 
connected natural cover, and where the 
current landscape contains high quality 
biodiversity features. Natural Strongholds 
can serve as a bridge to grant safe passage 
into the future for thousands of species.  
 

Typical 
geophysical 
settings of the 
Eastern United 
States 

In these sites, species can find areas of suitable moisture and 
temperature within their local neighborhood. This allows resident species 
populations to remain strong and helps ensure that changes in the 
composition and structure of the communities will be more gradual.  

Underlying data developed by The Nature 
Conservancy‘s Eastern Science Office with 
support from the Doris Duke Charitable 
Foundation and the Northeast Association of 
Fish and Wildlife Agencies. 
   

View the report, papers, 
and full-sized maps at: 

 
http://www.nature.ly/TNCResilience 

High Elevation Granite 

Low Elev. Sand 

High Elev. Mafic High Elev. Limestone 

Low Elev. Sedimentary Low Elev. Silt 

Strongholds for Nature in a Changing Climate 



      

Complex Landscapes: are places that have an assortment of 
small, connected, local climates creating a range of temperature 
and moisture options for the resident species. In essence, complex 
topography and elevation gradients break the regional climate into 
a wide array of micro-climates. 

A Complex and Connected Landscape 

Connected Landscapes: are places that allow species to move 
and disperse, and processes like fire or water movement can occur 
unimpeded. This facilitates the adjustments necessary for the 
natural world to stay balanced with the climate. Permeable 
landscapes have an abundance of connected natural cover.    

Resiliency Scores: The map shows areas that 
offer the greatest potential for species to adapt 
as the climate changes. A dark green color 
indicates that the area has high estimated 
resilience. Brown indicates areas vulnerable to 
climate change. The analysis estimates 
resiliency scores by each ecological region (gray 
lines) in the East. 
 
Coastal shorelines and wetlands over 300,000 
acres need further analysis.  

For more information and full-sized maps, see the complete report:  http://nature.ly/TNCResilience 
  

Resilient Sites: With a changing climate, many 
places may become degraded and lose species, 
but some places will retain high quality habitat 
and continue to support a diverse array of 
plants and animals.  Sites that have both 
complex topography and connected land cover 
are places where conservation action is most 
likely to succeed in the long term.  
 
Permanent conservation of the resilient areas 
should be prioritized to ensure they can 
continue to provide habitat for species.   
 
Securing resilient sites safeguards natural 
benefits such as fresh drinking water and clean 
air for local communities now and into the 
future.  

Landform Variety 

Wetland Density Elevation Range 

Landforms 

Regional Terrestrial 
Resiliency Scores 

Visit us at  
http://nature.ly/TNCResilience 

http://nature.ly/TNCResilience
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Accessing TNC’s Resilience Science    
 
All climate resilience products, including data, reports, papers, and web tools, are hosted on The 
Conservancy’s public facing website, the Conservation Gateway: www.conservationgateway.org. 
The Gateway is maintained by The Conservancy as an outlet for information to inform conservation 
practitioners, scientists and decision-makers.  
 
Resilient Land Mapping Tool http://maps.tnc.org/resilientland/ 
This web tool allows users to interact with all the resilience information and assess the characteristics of 
any site. The tool is designed so users can view the map at any scale and import or draw a site boundary 
to calculate site statistics, including: scores for resilience, flow, and diversity. A transparency slider 
allows users to view the results over a satellite image or standard geographic map.  
 
Resilient and Connected Landscapes Analysis – Reports and Data  
The report, data, and web tools are available at: http://nature.org/TNCResilience 
 
Resilient Site Analysis – Reports and Data  
The resilient site analysis has been completed for most of the county. Results can be accessed through 
the Resilient Land Mapping Tool or through individual reports for each region:  

Eastern US Region Terrestrial Resilience: http://nature.ly/resilienceNE 
Northeast Coastal Resilience: https://www.nature.org/resilientcoasts 
  

More On-line Web Tools: Interactive story maps that allow users to explore the data  
 
Resilient and Connected Landscapes - Story Map  
This explains the methods using maps of each step including the prioritized network.  
https://tnc.maps.arcgis.com/apps/MapSeries/index.html?appid=73c99463525a4d74957463cbe110f09c 
  
Resilient and Connected Landscapes - Strategy Map  
This maps show the overlap of the RCL data with conservation lands, carbon storage, source water:  
http://www.arcgis.com/apps/MapSeries/index.html?appid=ab599dd32b2d43f2b711558cce018a30 
  
Resilient Land - Story Map  
This explains the methods using interactive maps of each step  
https://tnc.maps.arcgis.com/apps/MapSeries/index.html?appid=4ceffa5255394eec98e3e04e9d13a07a 
  
Resilient Coastal Sites – Strategy Map for Northeast  
This gives examples of strategies that help sustain the natural benefits of coastal habitats 
http://tnc.maps.arcgis.com/apps/MapJournal/index.html?appid=182281d96f174d3bafd4e0d046ef3802# 
 
Articles and Guidance  
Conserving Nature in a Changing Climate (The Land Trust Alliance, the Open Space Institute, USFW’s 
North Atlantic Landscape Conservation Cooperative): http://climatechange.lta.org/resilience-guide/ 
Grounded (TNC magazine article) https://www.nature.org/magazine/archives/grounded-1.xml 
  
Peer Reviewed Literature  
Conserving the Stage: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0011554 
Estimating Climate Resilience: http://onlinelibrary.wiley.com/doi/10.1111/cobi.12272/full 

http://www.conservationgateway.org/
http://maps.tnc.org/resilientland/
http://nature.org/TNCResilience
http://nature.ly/resilienceNE
https://www.nature.org/resilientcoasts
https://tnc.maps.arcgis.com/apps/MapSeries/index.html?appid=73c99463525a4d74957463cbe110f09c
http://www.arcgis.com/apps/MapSeries/index.html?appid=ab599dd32b2d43f2b711558cce018a30
https://tnc.maps.arcgis.com/apps/MapSeries/index.html?appid=4ceffa5255394eec98e3e04e9d13a07a
http://tnc.maps.arcgis.com/apps/MapJournal/index.html?appid=182281d96f174d3bafd4e0d046ef3802
http://climatechange.lta.org/resilience-guide/
https://www.nature.org/magazine/archives/grounded-1.xml
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0011554
http://onlinelibrary.wiley.com/doi/10.1111/cobi.12272/full
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	 	 	 	 	 	 	 	 November	2016	

Dear		

Among	the	many	challenges	facing	our	world	today,	the	climate	crisis	likely	weighs	
as	heavily	on	your	heart	and	mind	as	it	does	
mine.	Everyone	who	cares	about	the	future	
we	leave	to	our	children	knows	that	we	
urgently	need	solutions	to	this	global	crisis.	
Like	many	of	us,	I’m	sure	you’ve	made	
lifestyle	changes	to	reduce	your	carbon	
footprint,	but	often	that	doesn’t	feel	like	
enough.		

How	can	we	do	more	to	respond	locally	to	
such	an	enormous	global	crisis?	Protecting	
forests	is	a	meaningful	and	hopeful	way	to	
address	a	crisis	that	needs	many	solutions.	And	
as	supporters	of	land	conservation,	you	and	I	
have	an	essential	role	to	play	in	that	effort.		

In	September,	the	United	Nations	Paris	
Climate	Agreement	prioritized	forest	conservation	as	an	integral	strategy	for	
addressing	climate	change.	Forests—the	lungs	of	the	Earth—produce	oxygen	and	
capture	and	store	carbon.	In	the	US	alone,	forests	absorb	15%	of	carbon	emissions	
annually.	Weaning	our	civilization	from	fossil	fuels	through	energy	efficiency	and	
renewable	energy	technologies	is	essential,	but	it	is	not	enough.		

Forest	conservation	is	a	natural	climate	solution.	

We	are	fortunate	to	live	in	one	of	the	most	forested	regions	on	the	planet.	
However,	much	of	this	land	is	still	unprotected.	With	your	support,	Kestrel	Land	
Trust	is	advancing	several	key	forest	conservation	projects	that	will	boost	our	
region’s	resilience	to	climate	change.	

• In	Pelham,	Kestrel	is	collaborating	with	the	University	of	Massachusetts	to	
create	a	150-acre	demonstration	forest	that	will	model	management	
practices	to	make	forests	more	resilient	to	climate	change;	

 
Forests	are	a	key	to	the	well-being	of	the	
planet	we	will	leave	to	our	children.	



 

Printed	on	recycled	paper.	
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• In	Westhampton	and	Williamsburg,	Kestrel,	Hilltown	Land	Trust,	and	The	Nature	Conservancy	
are	teaming	up	with	multiple	landowners	to	apply	for	a	Massachusetts	Landscape	Partnership	
grant	to	protect	nearly	1,000-acres	of	contiguous	forest;	

• Finally,	we	are	working	for	sustainable	forestry	by	permanently	protecting	2,000	acres	of	private	
land	with	the	aid	of	a	U.S.	Forest	Legacy	grant.	This	forested	land,	just	west	of	the	Quabbin	
Reservoir,	also	filters	drinking	water	for	the	Atkins	Reservoir	in	Amherst.	

Our	region’s	forests	offer	us	so	much:	clean	water	and	air,	quiet	glens	to	enjoy	solitude,	trails	to	hike,	
streams	to	fish	in—and	a	reminder	that	we	share	this	Valley	with	a	rich	natural	community	of	bear,	
moose,	otter,	coyote,	and	more.		

Thanks	to	the	Paris	Climate	Agreement,	
195	countries—including	our	own—have	
now	acknowledged	that	forests	also	give	
us	hope:	Hope	that	we	can	help	stop	the	
worst	of	the	climate	crisis	and	restore	a	
resilient	planet	for	our	common	future.	

As	our	region	races	to	reduce	its	carbon	
footprint	by	adopting	clean,	renewable	
energy	sources,	conservation	supporters	
like	you	and	I	also	have	a	key	role	to		
play	in	advancing	solutions	to	climate	
change—right	here	in	the	forests	where	
we	go	for	respite	from	our	daily	cares.	

With	the	enclosed	envelope,	you	can	
contribute	to	the	solution	today.	By	supporting	Kestrel,	you’ll	protect	the	forests	that	will	help	our	region	
adapt	to	a	changing	climate.	

Forest	conservation	is	not	only	a	practical	solution	to	climate	change,	it’s	also	a	solution	that	is	truly	its	
own	reward.	Thank	you	for	making	it	possible	for	Kestrel	to	conserve	more	of	the	forests	you	love	in	the	
year	ahead.	Let’s	take	action	together	for	the	future	of	our	Valley	and	our	planet.		

	

	

Kristin	DeBoer,	Executive	Director	

 
An	aerial	view	of	the	2,000	acres	between	Atkins	Reservoir	
and	the	Quabbin	Reservoir—on	deck	for	protection	in	2017!	

You can do something powerful today to address  
the greatest challenge our planet faces: 

CONSERVE THE FORESTS YOU LOVE! 
	



Did you know that your gift to Kestrel today is a  
powerful way to help solve our planet’s climate crisis? 

One acre of 25-year-old maple and beech  
forest sequesters 1,760 lbs of carbon dioxide 

each year—about the same amount produced 
when you fly round-trip from Boston to Seattle.

Worldwide, deforestation causes 10% of all global carbon 
emissions each year—almost as much as all the world’s cars 
and trucks combined. Permanently protecting forests keeps 
that carbon from adding to the problem. 

Your gift to Kestrel Land Trust will help 
protect thousands of acres of forest—from 

Shutesbury and Pelham to Westhampton 
and Williamsburg—preserving wooded 

places for recreation and wildlife habitat 
AND capturing carbon: a key strategy  

for slowing climate change.

Our Valley and our planet need your support!
Kestrel Land Trust • PO Box 1016 • Amherst, MA 01004  •   (413) 549-1097  

Donate online at kestreltrust.org.
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Trees are a natural  
climate solution.

Forest conservation is an essential tool.

We need more local forests  
to be protected forever.
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The Town of Pelham Conservation Commission and Kestrel Land Trust are developing a forest
stewardship plan for a new community forest, integrating climate change into forest management
activities.

Project Area
The Town of Pelham Conservation Commission and Kestrel Land
Trust acquired 161 acres of land for use as a community forest
and demonstration area. As a demonstration forest, the Buffam
Brook Community Forest will become a living laboratory that will
show how sustainable forestry practices can be used to help adapt
forests to changing conditions. As a first step, a forest stewardship
plan will support the ability of the forest to become more resilient to
climate change. It will outline actions to increase the species
diversity and structural diversity of the forest in order to decrease
recovery time in the event of a large disturbance, like severe
weather events associated with climate change, including flood,
hurricane, tornado or drought.

Management Goals
The following goals have been identified as part of the forest stewardship plan that is in
development:

Identify and pursue opportunities for a working forest providing a sustainable wood supply.

Provide sufficient protection and habitat for the Eastern box turtle.

Provide desirable breeding habitat for forest-interior birds. This includes a full range of forest
structures from mature/closed-canopy to partially-open/intermediate to early-successional
habitat.

Provide adequate access for working utilization and stewardship of the forest.

Provide adequate access for sustainable forms of passive and active recreation and
education including connectivity to other trails.

Provide forest-based source-water protection.

Identify forest-based educational opportunities including demonstration of forest stewardship.

Climate Change Impacts
Prior to the acquisition of these lands, the four properties that make up the Buffam Brook
Community Forest were identified as being part of a landscape that had high levels of ecological
integrity. The forest has relatively low amounts of fragmentation and invasive plant species and
high levels of tree diversity compared to many other forests in the region, which suggest a higher

Kestrel Land Trust: Buffam Brook
Community Forest

Map data ©2017 Google, INEGI
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level of resilience to climate change and other stressors. The climate change impacts that were
identified as having the greatest potential to negatively affect the ecosystems present on the
property include: increases in extreme precipitation events, increases in large storm events that
cause tree damage and mortality, and future increases in invasive plants, insect pests, and forest
disease.

Challenges and Opportunities
Climate change will present challenges and opportunities for accomplishing the management
objectives of this project, including:

Challenges Opportunities

Adaptation Actions
The Adaptation Workbook was used to identify some potential adaptation actions that could be
integrated into the forest stewardship plan, including:

2.2. Prevent the introduction and
establishment of invasive plant
species and remove existing
invasive species.

1.1 Reduce impacts to soils and
nutrient cycling.
6.1. Manage habitats over a range
of sites and conditions.

2.3. Manage herbivory to promote
regeneration of desired species.

1.1 Reduce impacts to soils and
nutrient cycling.
1.2. Maintain or restore hydrology.

Area/Topic Approach Tactics

Invasive plant species are the biggest
threat to ecosystem function. Although
invasive species are uncommon now,
increases in disturbance from extreme
storms or other causes could facilitate their
introduction.

Deer could become a problem if future
climate conditions or other changes allow
populations to increase.

Several vernal pools are present on the
property, and these areas could be affected
by changes in precipitation and hydrology,
especially where conditions become drier.
This could negatively affect amphibians
and other organisms that use these areas.

Box turtles have historically been found on
the property, and it is unclear how altered
precipitation and hydrology would affect
these species and their habitat.

Some roads and culverts could be at risk
from increased precipitation or more
extreme precipitation. Infrastructure failures
could cause soil erosion and
sedimentation.

There are several pests and pathogens that
are potentially problematic, including
hemlock woolly adelgid.

There are very few occurrences of invasive
plants in the interior of the property,
especially compared to other areas locally.

There's a wide range of tree species on the
site, including species that tend to be found
on either wetter or drier sites.

Some species that are present on the site
that might be suited to better conditions,
including white oak, scarlet oak, shagbark
hickory, sassafras, black cherry, and black
gum.

There are many opportunities to improve
bird habitat, upgrade infrastructure, and
increase the age and structural diversity of
the forest.

Entire
property

Identify infestations of invasive
plant species and determine
whether treatment or monitoring
is appropriate. Treatment of any
existing or new invasive plant
populations.

Precautions during timber
harvest to prevent new
infestations (clean machinery,
etc.).

Perform harvest operations in
winter to protect box turtles as
well as water and soil resources.

Retain coarse woody debris to
improve soil organic matter,
infiltration capacity.

Continue to allow (and even
encourage) deer hunting on
property.

Roads,
culverts, and
woods
infrastructure

Evaluate roads, culverts, and
other woods infrastructure to
identify current and potential
problems.

Remove infrastructure where it is
no longer needed, such as my

http://www.forestadaptation.org/far


1.4. Reduce competition for
moisture, nutrients, and light.
3.3. Alter forest structure to reduce
severity or extent of wind and ice
damage.
Strategy 5: Maintain and enhance
species and structural diversity.
5.1. Promote diverse age classes.
5.3. Retain biological legacies.
9.1. Favor or restore native species
that are expected to be adapted to
future conditions.

5.1. Promote diverse age classes.

10.2. Allow for areas of natural
regeneration to test for future-
adapted species.

1.3. Maintain or restore riparian
areas.

1.1 Reduce impacts to soils and
nutrient cycling.
1.2. Maintain or restore hydrology.

Monitoring
As part of the planning process, monitoring items will be identified to help inform future
management.

Learn More
To learn more about this project, contact Maria or learn more at:
https://www.kestreltrust.org/new-community-forest-promotes-climate-change-resilience/ or
http://connecttheconnecticut.org/kestrel-land-trust-acquires-161-acres-of-high-priority-land-in-
pelham-mass/

Keywords
Invasive species, Upland hardwoods, Management plan, Water resources, Wildlife habitat

Last Updated
Thursday, October 19, 2017

decommissioning roads or
removing culverts.

Upgrade infrastructure that is old
or underperforming. Replace
undersized culverts with larger
structures, such as open-bottom
arches or timber bridges.

Upland
forests

Harvest at least one area to
provide wood products and
improve bird habitat. Implement
silvicultural practices to increase
structural and age class diversity,
down woody material, and mast
species

option (a): Re-cut area that is
currently in an earlier-
successional habitat to keep it in
a younger seral stage

option (b): Create openings in
areas with well-established
understory to encourage
regeneration and bird habitat

No active management in some
stands during the next 10 years.

In the event extreme storm
damage, allow for natural
processes and avoid salvage
harvest as much as possible.

Riparian
forest/
Riparian
areas

Establish riparian areas as a no-
management buffer arounds the
stream to encourage large trees
and natural ecosystem
processes.

Recreational
trails

Designate and design new hiking
trails to provide for natural
drainage of trails and minimize
damage in sensitive areas.

Login  |  Logout  |  Terms and Conditions  |  Site Design & Construction by Monte Consulting

http://www.forestadaptation.org/contact/maria_janowiak
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http://www.forestadaptation.org/terms-and-conditions
http://www.monte.net/
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Integrating Climate Change into  
Stewardship and Conservation 

 
More resouces and information: 
Climate Change Response Framework: www.forestadaptation.org and www.adaptationworkbook.org  
USDA Northern Forests Climate Hub: www.climatehubs.oce.usda.gov/northernforests  
Climate Change Resource Center: www.fs.usda.gov/ccrc  
 

Adaptation Workbook: A 5-Step Process for Considering Climate Change 
This handout provides a quick overview of the Adaptation Workbook that is described in Chapter 5 (pp. 74-89) of Forest 
Adaptation Resources: Climate Change Tools and Approaches for Land Managers, 2nd Edition (Swanston and others, 
2016: www.nrs.fs.fed.us/pubs/52760). An online version of the workbook is available at www.adaptationworkbook.org.  

 
 
Step 1. Where are you and what do you care about? 
Start by describing what you are working to do in a particular place. This could include conservation or stewardship goals 
for your entire service area or for a particular property, protected area, or preserve. 
 

Conservation or Stewardship Goals Conservation or Stewardship Objectives 
Time 

Frames 

   

  

http://www.forestadaptation.org/
http://www.adaptationworkbook.org/
http://www.climatehubs.oce.usda.gov/northernforests
http://www.fs.usda.gov/ccrc
http://www.nrs.fs.fed.us/pubs/52760
http://www.adaptationworkbook.org/
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Step 2. How is that particular place vulnerable to climate change? 
Consider how this area may be uniquely affected by climate change. Consider regional impacts, and then use your 
knowledge of your local area to describe how these changes would affect your local aera.  
 

Which of these regional climate change 
impacts is likely to affect your area? 

How could these regional climate change impacts affect your 
local area? Which present the greatest risk, and why? 

 Warmer annual &  seasonal 
temperatures 

 More days with extreme heat 
 Fewer days with extreme cold 
 Longer growing season 
 Sea-level rise 
 Altered seasonal changes in precipitation 
 More frequent heavy precipitation 

events 
 Less snow & shorter winter season 
 Altered stream flows 
 Increased summer moisture stress 
 Declines in northern plant & animal 

species 
 Increases in southern plant & animal 

species 
 Changes (or mismatches) in phenology 
 Increased risk of wildfire 
 Increases in insect pests & forest 

pathogens 
 Increases in nonnative plant species 
 Other: 

 

 

Step 3. What challenges or opportunities does climate change present? 
Describe the greatest challenges and opportunities that climate change brings to your goals and objectives. 
 

Challenges Opportunities 
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Step 4. What actions can help systems adapt to change? 
What are some ways that you can proactively respond to climate change?  
 
Actions that are things you already do that also have benefits for climate adaptation:  
 
 
 
 
 
 
 
 
 
Actions that include small tweaks or enhancements to increase the chance for success:  
 
 
 
 
 
 
 
 
 
Wild and crazy ideas, or major changes from the current way of doing things:  
 
 
 
 
 
 
 
 
 

5. How can you know whether those actions were effective? 
Adaptation requires trying new things and evaluating whether they had the intended effect. For the adaptation actions 
above, think about how you could monitor and evaluate the effectiveness of your actions. Did they help achieve the 
management goals and increase the area’s ability to adapt to changing conditions? 
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Adaptation Strategies and Approaches for Forests 

Strategy 1: Sustain fundamental ecological functions. 
1.1. Reduce impacts to soils and nutrient cycling. 
1.2. Maintain or restore hydrology. 
1.3. Maintain or restore riparian areas.  
1.4. Reduce competition for moisture, nutrients, and light. 
1.5. Restore or maintain fire in fire-adapted ecosystems. 

Strategy 2: Reduce the impact of biological stressors. 
2.1. Maintain or improve the ability of forests to resist pests and pathogens. 
2.2. Prevent the introduction and establishment of invasive plant species and remove existing invasive species.  
2.3. Manage herbivory to promote regeneration of desired species. 

Strategy 3: Reduce the risk and long-term impacts of severe disturbances. 
3.1. Alter forest structure or composition to reduce risk or severity of wildfire.  
3.2. Establish fuelbreaks to slow the spread of catastrophic fire.  
3.3. Alter forest structure to reduce severity or extent of wind and ice damage.  
3.4. Promptly revegetate sites after disturbance. 

Strategy 4: Maintain or create refugia.  
4.1. Prioritize and maintain unique sites.  
4.2. Prioritize and maintain sensitive or at-risk species or communities. 
4.3. Establish artificial reserves for at-risk and displaced species.  

Strategy 5: Maintain and enhance species and structural diversity. 
5.1. Promote diverse age classes. 
5.2. Maintain and restore diversity of native species.   
5.3. Retain biological legacies.  
5.4. Establish reserves to maintain ecosystem diversity.  

Strategy 6: Increase ecosystem redundancy across the landscape.   
6.1. Manage habitats over a range of sites and conditions.  
6.2. Expand the boundaries of reserves to increase diversity. 

Strategy 7: Promote landscape connectivity.   
7.1. Reduce landscape fragmentation.  
7.2. Maintain and create habitat corridors through reforestation or restoration. 

Strategy 8: Maintain and enhance genetic diversity. 
8.1. Use seeds, germplasm, and other genetic material from across a greater geographic range.  
8.2. Favor existing genotypes that are better adapted to future conditions.  

Strategy 9: Facilitate community adjustments through species transitions.  
9.1. Favor or restore native species that are expected to be adapted to future conditions.  
9.2. Establish or encourage new mixes of native species. 
9.3. Guide changes in species composition at early stages of stand development. 
9.4. Protect future-adapted seedlings and saplings. 
9.5. Disfavor species that are distinctly maladapted. 
9.6. Manage for species and genotypes with wide moisture and temperature tolerances. 
9.7. Introduce species that are expected to be adapted to future conditions. 
9.8. Move at-risk species to locations that are expected to provide habitat.  

Strategy 10: Realign ecosystems after disturbance. 
10.1 Promptly revegetate sites after disturbance.  
10.2. Allow for areas of natural regeneration to test for future-adapted species. 
10.3. Realign significantly disrupted ecosystems to meet expected future conditions. 
 
Source: Forest Adaptation Resources (Swanston and others, 2016: www.nrs.fs.fed.us/pubs/52760) 

http://www.nrs.fs.fed.us/pubs/52760
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Adaptation Strategies and Approaches for Agriculture 
Strategy 1: Sustain fundamental functions of soil and water. 
Approach 1.1: Maintain and improve soil health.  
Approach 1.2: Protect water quality. 
Approach 1.3: Match practices to water supply and demand. 

Strategy2: Reduce the impacts of existing biological stressors  
Approach 2.1: Reduce the impacts of pests and pathogens on crops. 
Approach 2.2: Reduce competition from weedy and invasive species. 
Approach 2.3: Maintain livestock health and performance  

Strategy 3: Reduce risks from warmer and drier conditions. 
Approach 3.1: Adjust the timing or location of on-farm activities.  
Approach 3.2: Manage crops to cope with warmer and drier conditions. 
Approach 3.3: Manage livestock to cope with warmer and drier conditions. 

Strategy 4: Reduce the risk and long-term impacts of extreme weather. 
Approach 4.1: Reduce peak flow, runoff velocity, and soil erosion. 
Approach 4.2: Reduce severity or extent of water-saturated soil and flood damage. 
Approach 4.3: Reduce severity or extent of wind damage to crops, soil erosion. 

Strategy 5: Manage farms and fields as part of a larger landscape. 
Approach 5.1: Maintain or restore natural ecosystems. 
Approach 5.2: Promote biological diversity across the landscape. 
Approach 5.3: Enhance landscape connectivity. 

Strategy 6: Alter management to accommodate expected future conditions. 
Approach 6.1: Diversify crop or livestock species, varieties or breeds, or products. 
Approach 6.2: Diversify existing systems with new combinations of varieties or breeds. 
Approach 6.3: Switch to commodities expected to be better suited to future conditions. 

Strategy 7: Alter agricultural systems or lands to new climate conditions. 
Approach 7.1: Minimize potential impacts following disturbance. 
Approach 7.2: Realign severely altered systems toward future conditions. 
Approach 7.3: Alter lands in agricultural production. 

Strategy 8: Alter infrastructure to match new and expected conditions. 
Approach 8.1: Expand or improve water systems to match water demand and supply. 
Approach 8.2: Use structures to increase environmental control for plant crops. 
Approach 8.3: Improve or develop structures to reduce animal heat stress. 
Approach 8.4: Match infrastructure and equipment to new and expected conditions. 
Source: Adaptation Resources for Agriculture (Janowiak and others, 2016) 
 

Additional Resources 
Understanding Climate Risks and Impacts 
National Climate Assessment: http://nca2014.globalchange.gov  
Climate Change Resource Center: www.fs.fed.us/ccrc   
Technical Assistance and Help to Land Trusts 
Climate Change Response Framework (provide technical assistance and training for forests, urban forests, and natural 

ecosystems in the Midwest and Northeast): www.forestadaptation.org  
USDA Climate Hubs: www.climatehubs.oce.usda.gov  

http://nca2014.globalchange.gov/
http://www.fs.fed.us/ccrc
http://www.forestadaptation.org/
http://www.climatehubs.oce.usda.gov/
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