
Lookout Mountain,Cloudland Canyon State Park, Georgia
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The Climate Challenge
Temperature and precipitation patterns determine where we can live, what foods we can grow and the kinds 
of flora and fauna that will thrive or perish. And the scientific evidence is clear: Climate change is upon us. 
At a rate far faster than at any time in history, overall air and water temperatures are rising, precipitation 
patterns are altering and we are seeing more frequent and more intense storms. Though extreme weather, 
including droughts and floods, may be the most visible manifestations of climate change, it is also affecting 
the health of terrestrial, freshwater and coastal habitats in predictable and unpredictable ways. Some human 
and natural communities may need to move to new locations. As plants and animals strive to adapt, they will 
have to do so in human-dominated landscapes that constrain their movement and reduce their options.

Taken together, the expected upheavals and reconfigurations have many implications for land conservation. 
Among other things, places protected for a specific reason now may not endure over the long term as the 
climate changes. Or land that might not be considered a priority for conservation today could prove critical 
to providing a refuge for species tomorrow.

Land Trusts Will Play a Critical Role 
Land trusts have an important role to play in addressing climate change. Some conservation organizations 
are already involved in protecting forests that sequester carbon dioxide, offsetting harmful greenhouse 
gases. Others promote more compact development patterns, which help reduce CO2 emissions. But 
most land trusts protect land for a variety of reasons that typically have more to do with recreation, 
biodiversity, view sheds, water quality or cultural values. While land conservation for such purposes is 
important, the question that many will ask of land trusts is: What are you doing about climate change? 
For those organizations interested in answering that question, the challenge is to identify those places 
that can provide refuge to species and serve as natural strongholds in the event of drought, flood and 
other disturbances, and thereby facilitate adaptation by both wildlife and humans to climate change. 
The challenge is pressing, and it will require new knowledge and different ways of working.

Taking the Lead on Climate Change 
Land Trusts Can Safeguard 
the Southeast’s Natural Heritage



Enter Resilience Science
New science is available to guide land trusts. Developed by The Nature Conservancy (TNC) in 
consultation with a growing network of scientists and researchers, the science provides a blueprint for 
which lands to protect in the face of uncertainty.

Plant and animal species need appropriate habitat in order to survive. But because we cannot entirely 
predict habitat shifts under climate change, our task is to pinpoint the places that will best serve 
species’ needs. Scientists say the best way to do that is to protect a network of resilient sites that will 
support the full range of biological diversity under changing conditions.

Resilience is a word that has many meanings these days. Here, we use it to mean that the land can 
“bounce back” from disturbance and continue to support diverse forms of life. This new approach 
sets aside the uncertain effects of climate change and offers a way to select sites based on “enduring 
features” that are ingrained in the geology and landforms of a place. These enduring features draw our 
attention to the physical characteristics of the land — such as slope, cliffs and valleys — that can help a 
place rebound after a disturbance. 

Resilience ultimately rests on three elements of the land: landform “complexity,” “connectivity,” 
and geology. 

• Landforms play a critical role in determining temperature, moisture and the impacts of 
disturbances. The more complex the landforms are—the more slopes, valleys, cliffs and so on in 
a place—the more “microclimates” there will be for species to choose from. Science shows that 
these local climatic differences facilitate local adaptation and reduce the need for movement to 
other places. (See illustration below.)

• Local connectivity of the landscape is also critical to resilience. While corridors between 
protected land are still important as species shift north or upslope, local connectivity measures the 
amount of natural cover surrounding a site that allows access to the microclimates and supports 
ongoing ecological processes such as fire and natural disturbances that create new habitat.

• Last, and perhaps most importantly, we need to protect the full range of geology (such as 
limestone, granite and shale) at all elevations (high, medium and low). By identifying sites that 
have a great deal of landform complexity and local connectivity across all geologies and at 
all elevations, we can be fairly sure to capture the full range of habitats that support the full 
range of biological diversity. (Combinations of geology and elevation areas are referred to as 
“geophysical settings,” or “stages.”)
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A focus on the enduring features of the land — its physical, not just biological traits — rather than 
on the vulnerability of specific species frees us from predicting how highly uncertain changes in 
temperature or precipitation will affect species movement. By protecting the most complex and 
connected examples of all of the geophysical settings in the Southeast, we are most likely to provide 
viable habitat for the most species for the long haul. 

The question remains, how do we identify these complex, connected places in the Southeast? The 
new science pulls these pieces together into a series of maps and datasets that land trusts can use to 
evaluate the relative ecological resilience of a region or an individual parcel of land. These datasets are 
available from the OSI and TNC websites (see links on back page).

The Geology Challenge, or Apples to Apples
When determining the most resilient geology types, we need to compare apples to 
apples. When it comes to connectivity and landform complexity, competing with the Blue 
Ridge is literally an uphill battle. Comparing the Southeast’s granite peaks with its sandy 
coast would be like comparing apples to oranges. If we want to protect all geology types 
at all elevations to ensure that we protect places for all species, we’ll need to give each 
geophysical setting its fair due. That is why the resilience science compares complexity 
and connectivity only of like geophysical settings. That is, limestone valleys are compared 
only against each other. Similarly, the connectivity and complexity of Coastal Plain river 
corridors are compared with one another rather than against mountains. When viewed this 
way, the scientific data drive us to the most resilient examples of each geophysical setting.

Longleaf pine and bracken (eagle fern) forest, Francis Marion National Forest
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What Resilience Analysis Tells Us About the Southeast
The Southeast boasts some of the richest and most varied landscapes and habitats on earth, containing 
10% of the world’s biodiversity and supplying 10% of the world’s wood products. And resilient lands 
can be found in every Southeastern state and ecological region (or “ecoregion”) — from the sandy 
Coastal Plain to the rocky Blue Ridge to the limestone caves of the Cumberland Plateau. Ensuring 
climate resilience for the globally important wildlife and plants in the Southeast means protecting the 
most complex and connected examples of each of its unique places. The resilience science confirms 
the importance of some longstanding conservation priorities in the Southeast, including the Southern 
Appalachians, the Sandhills region and many of the biologically rich river corridors that run through the 
Coastal Plain. 

This new science offers some other important lessons about this rich landscape and the role of land 
conservation in protecting resilient habitat. Some key findings:

A Bounty of Opportunity
1. Resilience follows recognizable features. Above-average resilient sites often follow well known 

“gross morphological elements” of the southeastern landscape -- mountains, gorges, escarpments, 
fall line areas, river corridors (particularly where bluffs occur along rivers) and smaller ridges and 
hills (such as those in central Florida and the Sandhills region). These features tend to correspond 
with high complexity, providing climate options locally for many species.

2. Land protection drives connectedness. Historically, land protection has been critical for retaining 
connectivity of the landscape. Because of this, highly connected places turn out to be resilient 
as well. For example, the Southern Blue Ridge is well known for having a higher degree of land 
protection and forest cover than many other places, and this connectedness works in concert with 
high complexity to result in distinctly above-average resilience “scores” (see box). Parts of the 
heavily forested Cumberland Plateau also show dense concentrations of above-average resilience.

3. Limestone geology is one of the Southeast’s most precious resources. Huge areas of limestone 
(“calcareous”) geology are present in the Southeast in the Cumberland Plateau, Southern Ridge 
and Valley and Low Interior Plateau ecoregions. The same fertility that makes these places excellent 
for agriculture also makes them highly productive for biodiversity. Limestone hosts a remarkable 
600 species that rely on it exclusively for habitat. Yet only 3% of low- and mid-elevation limestone is 
protected and 50% is developed in the Southeast. The resilience science helps us identify the best 
remaining examples of limestone habitats that can provide refuge to these species as the climate 
changes, providing a blueprint for protection of this precious resource. 

Resilience Is Relative
The Nature Conservancy’s Terrestrial Resilience analysis results in a score that identifies 
the relative resilience for a site based on how complex and connected that site is. Here, 
“sites” were defined as a 30-meter cell or pixel (about 322 square feet). For each site, 
TNC developed a measure for landform complexity and local connectedness. They then 
combined the values for complexity and connectivity to identify the mean estimated 
resilience for all sites within the same geophysical setting (i.e., comparing low-elevation 
limestone only to low-elevation limestone and mid-elevation granite only to mid-elevation 
granite). The scores for each setting are expressed as a range: above average, average or 
below average. All final scores are relative, meaning that there is no absolute threshold 
for resilience. The scores tell us which sites are more or less resilient than others within the 
given geophysical setting. 
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Conservation Considerations
Ensuring climate resilience for the rich diversity of plants and animals in the Southeast will require 
strategies centered on the following priorities:

1. Emphasize conservation of geologically unique landscapes. In the Southeast, significant 
amounts of protected land are in mountain peaks and coastal landscapes. To capture the full 
range of geologies at all elevations (i.e., geophysical settings) we now need to do a better job of 
protecting lower-elevation sites, such as limestone valleys and silt flood plains, which will provide 
crucial refuge for wildlife that rely on these places for habitat. Of the 35 geophysical settings TNC 
identified in the Southeast, 16 of them — about half —have less than 10% in permanent protection. 
These “under-represented settings” — those that are not well conserved — are also often at risk 
due to development pressures (see box on page 9): Their low elevation, fertile and well-drained 
soils make them attractive for agriculture, housing and infrastructure. Many of these same settings 
(not surprisingly, limestone bedrock) harbor some of the most remarkable, ecologically important 
and regionally emblematic communities of animals and plants — some of them unique to these 
imperiled landscapes.

2. Focus on landforms as important conservation targets. Land trusts are accustomed to thinking 
about the connectivity of a landscape, but landforms are a relatively new element when it comes 
to protecting biological diversity. For example, sandstone arches or mountains are often protected 
for their scenic or recreation values. The new science suggests that these beautiful places will 
also help species to adjust their climate locally. Diverse landforms also enable plants, animals and 
humans alike to survive otherwise catastrophic weather because they break up the landscape, slow 
down wind and fire and provide havens for seed sources. But even less dramatic landforms like 
sandhills and the rims of Carolina bays are important for resilience.

3. Consider how connectivity will determine the future of resilient sites. Land protection has 
been critical to maintaining both local connectedness and connectivity for species migration. 
While landforms and geology are enduring, local connectedness may decrease. Future 
fragmentation of forest cover will continue to decrease resilience, particularly in places like the 
Coastal Plain and in certain mountainous areas like the Cumberland Plateau, where markets for 
second homes are growing. In the Southeast, local connectedness is often maintained by large 
land ownerships that cover tens or even hundreds of thousands of acres. The challenge is that 
these large landownerships are often impacted by extractive industries that reduce the sites’ 
habitat quality. Economic pressures can often lead these landowners to sell and fragment the 
landscape. Land trusts excel at working with landowners to find solutions for keeping these 
large parcels intact. This work will be critical for climate resilience in the Southeast. 

Southern Limestone Treasures
There are only a few places left with very dense concentrations of above- average resilient limestone. 
These include: 

• the Southern Cumberlands from Interstate 24 toward Huntsville, Alabama, which are only 
moderately protected; 

• lands in Tennessee and Virginia just south and east of Cumberland Gap National Park, where the only 
protected lands of any magnitude are owned by the Tennessee Valley Authority; 

• much of the land between Nashville and the Tennessee River to the west, where a few state 
gamelands exist; and 

• a huge swath of land around the Cumberland River spanning the Kentucky/Tennessee border, in 
which virtually the only public land is around the lakes managed by the U.S. Army Corps of Engineers.
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Bringing Resilience Science Home:  
OSI’s Southeast Resilient Landscapes Initiative
With these concerns in mind, the Open Space Institute launched the Southeast Resilient Landscapes 
Initiative in August 2013. Underwritten by a $6.2 million grant from the Doris Duke Charitable 
Foundation, the Initiative seeks to direct public and private conservation dollars toward the permanent 
protection of exemplary resilient habitat and support planning and applied research to integrate 
resilience science into public and philanthropic conservation priorities and funding programs. In this 
way, we hope to build a regional network of land trusts that can act as “learning laboratories” to test 
and demonstrate the benefits of conserving land with climate resilience in mind.

We recognize that while conservation needs in these special places are immense, funding available to 
conserve them is not. This is why we are focusing investment in a select number of signature landscapes 
where we can support exemplary projects that can become models and inspire action elsewhere.

To that end, the Southeast RLI made its first round of re-grants for land acquisition in the Southern 
Cumberlands in late 2014. The region was selected for investment because of its complex and 
connected landscape underlain by limestone geology. This unparalleled landscape is highly resilient, 
containing large forest blocks and extensive underground cave systems supporting rich animal and 
plant diversity. When the first round of funded projects close, they will protect almost 15,000 acres of 
resilient habitat.

As of May 2015, OSI is expanding its commitment to the Southeast with the selection of two additional 
regions for investment. These sites are the Greater Pee Dee River region, which straddles the borders 
of North Carolina and South Carolina along key river corridors and stretches from the coast to the 
Sandhills and Uwharrie Mountains, and the Southern Blue Ridge region, which encompasses 
mountainous parts of North and South Carolina and Tennessee, including the Blue Ridge Mountains 
and Piedmont foothills (see map, pages 6 – 7). 

The Greater Pee Dee River region boasts a great variety of ecosystems and includes areas with some 
of the largest concentrations of above-average resilience in the Coastal Plain. There is an opportunity 
in this region to integrate terrestrial resilience with coastal resilience. Significant conservation threats 
include poor forestry practices in extensive bottomland hardwood forests and fragmentation by 
residential development that hinders the fire ecology needs of high-biodiversity longleaf forests.

The Southern Blue Ridge region is known for extremely high terrestrial biodiversity and for cold-water 
streams whose forested headwaters support native brook trout, preventing flooding and providing 
drinking water to multiple communities. Known for its large public land base (national forests, Blue 
Ridge Parkway, the Appalachian Trail and many state parks), this area offers an opportunity to protect 
the few remaining larger parcels and finish the job of preventing forest fragmentation.

Not Out of the Woods Yet
The Noah’s ark of biodiversity that is the Southeast also faces cascading threats, including 
development, invasive species and unsustainable timber harvesting. The Southern Forest 
Future’s project of the United States Forest Service estimates that urbanization, bioenergy 
use, weather patterns, land ownership changes and invasive species will significantly 
alter the South’s forests between 2010 and 2060, resulting in a loss of 23 million acres of 
forestland. For land trusts in this region, keeping forests intact will be a priority. For more 
information, see this report:

http://www.srs.fs.usda.gov/news/472
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OSI in the Southeast
Based in New York, OSI has been active in the Southeast for the past decade (see box) and has staff 
in both Asheville, North Carolina and Charleston, South Carolina. To date, OSI has helped partners 
conserve almost 17,000 acres of land in Alabama and Georgia through two other operating funds 
supported by the Lyndhurst and Benwood Foundations and the Merck Family Fund. 

The Resilient Landscapes Initiative (RLI)was launched in 2012. Supported by the Doris Duke Charitable 
Foundation, Jane’s Trust and the US Fish and Wildlife Service’s North American Landscape Conservation 
Cooperative, we began funding projects in our home region, the Northeast. Thus far, we have protected 
more than 2,000 acres of resilient habitat through our Capital program. We have also made small 
Catalyst grants to eleven organizations to advance the field by incorporating resilience science into 
their conservation plans. 

OSI’s Past Work in the Region
The Open Space Institute is no stranger to land conservation in the US Southeast. Over the past 
decade, we have made 21 grants and loans, from a little over $50,000 to $3 million, helping to 
protect more than 30,000 acres of land in North Carolina, South Carolina, Georgia and Alabama. 
These funds were made available through OSI’s Southern Appalachian Land Protection Fund, 
established in 2005 to help protect threatened landscapes in the Southern Appalachians; the 
Southern Cumberland Fund, established in 2014 to protect wildlife habitat and biodiversity in 
landscapes that are critical to facilitating adaptation to climate change in Alabama, Tennessee and 
Georgia; and the now-closed Northwest Georgia Land Protection Fund. Also in 2014, with The 
Nature Conservancy, OSI co-acquired and protected the 2,200-acre Fairlawn tract in coastal South 
Carolina, which is expected to become an addition to the Francis Marion National Forest.

Featured Projects

The 1,568-acre World’s Edge tract in western  
North Carolina  was purchased  with a $3 million, 
2005 OSI loan to the Carolina Land Conservancy 
and The Nature Conservancy (TNC).

Jacobs Mountain in northern Alabama,  spanning 
11,364 acres, was purchased by TNC in 2012 with 
a $500,000 OSI loan. The loan made it possible to 
close a $9.5 million deal.
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A Vision for the Future
The land trust community came of age protecting places that met a wide range 
of needs. Climate change poses a fundamentally different, more universal and 
overpowering threat — and opportunity — than has faced land trusts in the 
past. A warming climate could undermine all kinds of conservation objectives, 
but perhaps none more critical than biodiversity. For those land trusts focused 
on protecting biological richness, resilience offers a foothold in what may seem 
like an insurmountable challenge. It redefines and broadens the concept of 
permanence by focusing on those places with the greatest potential to support 
life over the long term. Resilience offers land trusts a new way to talk with their 
boards, funders and the public about their value and relevance in a world where 
climate change might otherwise undo their work.To dramatize their contribution, 
some conservationists like to invoke the story of Noah as a metaphor for 
conservation. Indeed, the image of the Ark and its ability to protect species 
remains one of humanity’s most powerful stories. But today, rather than saving 
pairs of species so that the Earth can regenerate all life, we need primarily to 
save the stages — the geophysical settings — on which all life unfolds. If we 
succeed, we can tell our grandchildren we did everything we could to respond 
to climate change, and to ensure that our legacy was as great as our inheritance. 
The times demand no less.

How to Take Action
There are many new perspectives and tools available to aid the work of land 
trusts and funders in the remarkable Southeast region. 

The Nature Conservancy’s extensive yet accessible, illustrated research report, 
Resilient Sites for Terrestrial Conservation in the Southeast Region, is an 
excellent place to dive in and learn more about the science that undergirds the 
Southeast Resilient Landscapes Initiative and our work in the area. OSI and its 
partners, including TNC and the South Atlantic Land Conservation Cooperative, 
also offer a wealth of resources to begin applying climate resilience science. 
These resources include online databases and mapping tools as well as an 
upcoming series of guidance documents and webinars. 

Grants Available Through OSI Southeast Resilient 
Landscapes Fund
Capital Grants. OSI will distribute $5.5 million to projects in the Southern 
Cumberlands, the Greater Pee Dee Region and the Southern Blue Ridge region 
that permanently protect habitat through the acquisition of land or conservation 
easements. Although there is no minimum or maximum grant size, awards are 
typically between $100,000 and $400,000.

Catalyst Grants. OSI’s Catalyst Grant Program furthers the practical 
application of climate science to biodiversity conservation through targeted 
grants. OSI gives preference to projects that incorporate climate science into 
land conservation planning; inform priorities of public and private funders; 
or advance understanding of new ways to integrate resilience science into 
land protection. Catalyst grants are available at this time for the Southern 
Cumberland and Southern Blue Ridge regions.

While the Catalyst Program supports the application of all relevant climate 
science, OSI has a strong preference for projects that test the application of 
the terrestrial resilience science as developed by The Nature Conservancy. 

Southeast Catalyst Grants range from $5,000 to $25,000.

Southeast Resilient 
Landscapes Fund 
Advisory Committee

Benic M. “Bruz” Clark III 
President, The Lyndhurst 
Foundation

Elizabeth Hagood  
former Executive Director, 
Lowcountry Open Land Trust

Dr. David Haskell, Ph.D. 
Professor of Biology, Sewanee 
~ University of the South; 
Author of award-winning 
book, The Forest Unseen

Lark Hayes, 
Principal, Lark Conservation 
Consulting, LLC

Rua Mordecai, 
Science Coordinator, 
South Atlantic Landscape 
Conservation Cooperative, US 
Fish and Wildlife Service 

Alan Weakley, 
Director, University of North 
Carolina Herbarium, Adjunct 
Prof. of Biology UNC-CH, 
Morse Fellow, NatureServe

Project Consultant
Dr. Mark Anderson is 
Director of Conservation 
Science for The Nature 
Conservancy’s Eastern U.S. 
region and lead author of 
Resilient Sites for Terrestrial 
Conservation in the 
Southeast Region.

Liaison to OSI Board
Dr. Joshua Ginsberg serves 
on the OSI Board of Trustees 
and is President of the Cary 
Institute for Ecosystem 
Studies.

John Adams serves on the 
OSI Board of Trustees and is 
Founding Director, NRDC
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Resources
Resilient Sites for Terrestrial 
Conservation in the Southeast 
Region report by The Nature 
Conservancy  
www.nature.org

Southeast Resilient Landscapes 
Initiative www.osiny.org

About the Open Space Institute
The Open Space Institute protects scenic, natural and historic 
landscapes to provide public enjoyment, conserve habitat and 
working lands and sustain communities.

Founded in 1974 to protect significant landscapes in New York 
State, the Open Space Institute is a leader in environmental 
conservation. OSI has partnered in the protection of nearly 
2.2 million acres in North America, from Alabama up the spine 
of the Appalachians to southeastern Canada. All of OSI’swork 
is directed by a consistent strategy emphasizing permanent 
protection on a landscape-level scale. Each discrete transaction, 
whether buying a conservation easement on a family farm in 
the Hudson River Valley or helping fund the purchase of 
100,000 acres in Maine, represents an effort to align the 
pieces of the landscape puzzle and prevent fragmentation.

We gratefully acknowledge that much of OSI’s work in New 
York State is accomplished through the Open Space Land 
Trust, Inc., which received a permanent fund from the Lila 
Acheson and DeWitt Wallace Endowment in 2001.

OSI Staff
Peter Howell 
Executive Vice President 
Conservation Capital Programs

Abigail Weinberg 
Director of Research 
aweinberg@osiny.org

Neil Jordan 
Conservation Information 
Manager 
njordan@osiny.org

David Ray 
Southeastern Field Coordinator 
dray@osiny.org

Yasemin Unal-Rodriguez  
General Information & 
Applications 
yunal-rodriguez@osiny.org

1350 Broadway, Suite 201
New York, NY 10018

info@osiny.org
www.osiny.org

Support for the Resilient Landscapes Initiative Catalyst Grant 
program has been provided by a lead grant from the Doris 
Duke Charitable Trust. In New England, generous support 
has been provided by Jane’s Trust. In New York, funding 
has been provided by the New York State Conservation 
Partnership Program (NYSCPP) and New York’s Environmental 
Protection Fund. The NYSCPP is administered by the Land 
Trust Alliance, in coordination with the state Department of 
Environmental Conservation.


