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Abstract

We developed a spatially explicit model for the eastern United States to help identify where we
work to conserve a network of ecologically important lands with the input of communities often
excluded from conservation planning. We built multiple individual and composite maps from
ecological data selected from four broad themes: ecological integrity, connectivity, biodiversity, and
ecosystem services. Datasets selected from these themes identify lands important for a conservation
network resilient to global change stressors that provide important functions upon which people
depend. We also built multiple individual and composite maps using spatial data from existing
efforts to measure social conditions constructed around three broad themes: frontline
communities, historically marginalized populations, and people who experience the impacts of
climate change most accurately. We view these areas as having high social opportunity through
improvement of the environmental conditions experienced by these communities. We also hope to
engage a greater representation of values, experience, and knowledge held by communities not
typically part of conservation planning. We assert that these aims can only be achieved by
amplifying excluded community voice and leadership when developing approaches to
conservation. This spatially explicit social-ecological model is comparable to models we have built
to facilitate development of various collaboratives and initiatives in our place-based work. This is a
type of decision support tool, not a decision maker. We present a broad spatial summary of three
conditions: 1) co-occurring high social opportunity and nationally significant ecological value, 2)
areas of high social opportunity, and 3) areas of high ecological value. These analyses are presented
as a foundation for large scale and collaborative conservation planning that seeks to conserve key
ecological areas while addressing the needs of a broader spectrum of people. We envision regional
conservation efforts that support collective ecological and social well-being. Our framework and
data can also be rescaled to smaller extents to identify projects where social and ecological
well-being might intersect in local areas. While our combined spatial data synthesizes myriad
information, our collection of the individual criteria can serve as a geospatial library of resources
available to regional and local conservation efforts. While we intend for this work to guide
conservation strategies including land protection, land management, and land stewardship
initiatives in conjunction with social initiatives, this work is a tool and not itself a method or
blueprint for the challenging work ahead.

© 2025 The Author(s). Published by IOP Publishing Ltd
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1. Introduction

The Eastern Program of The Wilderness Society works throughout the eastern region on a variety of land
protection, management, and stewardship projects with NGO, land trust, outdoor recreation club, university,
general public, state, federal and tribal partners. We seek to build and implement an inclusive national vision
for a connected network of lands and waters that will sustain biological diversity and human communities
under increasing global change stressors not unlike the efforts undertaken by Appalachian Trail Landscape
Partnership (ATLP) (Hegedus 2021, Appalachian Landscape Climate Advisory Group 2022). Advancement
of conservation goals comes in many forms and uses different tools including participation in administrative
planning processes with federal and state agencies, collaborating with land trusts on conservation purchases,
outdoor recreation access, and establishment of community forests. These initiatives may include state,
tederal, and private funding authorization, state and federal policy setting, and legal efforts all concerned
with improved management of existing conserved lands, the establishment of new conservation lands and
ensuring equitable public access to lands. We seek to people who have historically been ignored by
conservation organizations. More direct work with tribal and Black, Indigenous, or People of Color (BIPOC)
partners to represent their needs in various conservation initiatives is ongoing.

The Eastern United States (hereafter the ‘Eastern Region’) is a globally significant region for conserving
biological diversity, ecosystem carbon absorption and storage, and drinking water for human communities
(Jung et al 2021). The Eastern region is also a place of complex colonial beginnings of the United States
spanning from the 1500s to the early 1900s (Beckles 1997). This history includes the lasting scars of
indigenous removal, the seat of slavery and rapid exploitative economic growth in early America. This
foundational history is embedded in the land, policies and social dynamics of the United States.
Subsequently it is also embedded in approaches to conservation efforts which, like society at large, often fail
to acknowledge this present-day legacy of human history and experience. Acknowledging and addressing
these past and ongoing injustices is overdue and has the potential to build a stronger mutually beneficial
environmental and social movement. We set out to understand where the interests of nature and people of
the eastern region of the United States potentially overlap and could contribute to a connected network of
native landscape cover and connected, interdependent human communities across the Eastern Region.

Multiple recent assessments have identified Eastern North America as a region critical for maintaining
biodiversity at a continental scale especially as the climate changes. Lawler et al (2013) modeled routes of
nearly 3,000 species of mammals, birds, and amphibians across the western hemisphere and identified
Eastern North America as a critical region for species (see figure 1). This analysis was used as the basis for the
widely shared ‘Migrations in Motion’ animated map. Carroll et al (2017) and Parks ef al (2020) examined the
geographic displacement that multivariate climate analogs may experience and identified pathways
organisms may need to take to track shifts in climate. Similar to Lawler et al (2013), Carroll et al (2017) and
Parks et al (2020) also found that Eastern North America, specifically the Appalachian Mountains,
constitutes a critical region for maintaining continental connectivity in the face of climate change. Other
connectivity maps from Barnett and Belote(2021), Belote et al (2022), Anderson et al (2023) have all
identified Eastern North America as a critical region for connecting natural or protected areas (see figure 1).
Similarly, McKinley et al (2019) identified the nationally significant biodiversity of the eastern forest
landscape of the National Scenic Appalachian Trail. McKinley et al (2017) placed their analyses of
conservation priorities in the context of the vision that the Appalachian Trail founder, Benton MacKaye, had
for a conserved natural landscape for all people’s benetfit spanning the entire eastern forest (MacKaye 1921).

Conserving and restoring ecological connectivity may benefit from such a large landscape and
aspirational vision that inspires and motivates affiliated human communities (Hebblewhite et al 2022). For
instance, in the 1.3 million km? region between Yellowstone National Park and the Yukon Territory, the
Yellowstone-to-Yukon (Y2Y) initiative and regional vision has led to significantly more conservation funding
and actions. Holterman et al (2023) present an updated agenda for the Y2Y initiative in their call for
incorporation of social science and human value-based discussions alongside models of ecological priorities.
Given the growing studies that have identified Eastern North America as critical for ecological connectivity,
we recommend the region be considered as another continental region for conservation, like Y2Y.

Our Eastern Program works within local, regional, and national collaborative efforts from the Carolinas
to Maine including the ATLP. The ATLP seeks to unite the conservation and land stewardship practices of
Land Trusts, conservation and research NGO’s, Federal and State agencies, tribal partners, BIPOC
communities, and local municipalities under a vision for an intact eastern forest landscape (Appalachian
Landscape Climate Advisory Group 2022). For its national level spatial prioritization, the ATLP has adopted
a decision support tool founded upon ecological and social values modeled after one we developed in
conjunction with the Maine Appalachian Trail Land Trust to inform and promote conservation efforts across
Maine’s northern forest landscape (McKinley and Rucker 2020). Our work also includes several efforts that
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Figure 1. Multiple maps of continental connectivity point to Eastern North America and other mountainous regions as areas of
high importance. The upper-lett panel shows a shaded relief map from Natural Earth to highlight topography. The upper-right
panel shows a georeferenced screenshot from the animated “Migrations in Motion” map produced by The Nature Conservancy
based on predicted movements of nearly 3000 species of birds, mammals, and amphibians based on Lawler et al (2013)
(concentrated lines indicated areas important for connectivity to sustain species under a changing climate). The lower-left panel
shows a composited model of connectivity between large and highly-protected conservation areas based on Barnett and
Belote(2021). The lower-right panel shows concentrations of potential pathways of “climate analogs’ from Carroll et al (2018).

span the US—Canadian border into Quebec and the Maritime Provinces including the Staying Connected
Initiative and previous work with two countries one forest. In this paper we chose to take advantage of the
ecological and social datasets readily available for the U.S. though our northeastern regional work includes
transborder connectivity modeling ecological data.

Such large landscape conservation requires coordinated action, rigorous science, and—perhaps most
importantly—a commitment to including diverse people in the planning and implementation of
conservation actions (Belote ef al 2021a). Conservation-planning efforts are typically conducted without
consideration for environmental justice (Ban et al 2013, Lechner et al 2014, Stephanson and Mascia 2014).
However, datasets on social conditions that can help build comprehensive spatial decision support tools are
available and conservation organizations increasingly aspire to bring these data and excluded communities to
conservation planning,.

In addition to benefitting from a large landscape aspirational vision, conservation efforts can benetit
from perspectives of the communities who were not included in early conservation ideology, thus advancing
conservation through a deepening connection with social justice. If we acknowledge that colonialism has
impacted and continues to impact both people and environment, then working with the communities most
impacted by colonialism will support understanding of how to repair the harm it has caused. Communities
of color including those in urban areas can have a strong cultural tradition of close ties to nature (Pinckney
2024) and might prioritize conservation in ways that traditional conservation approaches typically overlook,
including ensuring that conservation approaches will limit harm to surrounding and related communities.
These community led efforts could include conservation solutions complementary to traditional strategies of
establishing protected areas such as policies and initiatives that improve community agency over the lands
and resources they live alongside. These community centered approaches have been implemented in other
regions around the planet (Fariss et al 2023) and are recognized in targets 3 and 22 of the Global Biodiversity
Framework (Armitage 2020). Targets, intentions, and pleas to address the biodiversity extinction crisis have
not been sufficient to stop the crisis and we do not anticipate that social injustice will be any easier to fix.
Perhaps though, the starting point for working on both is to work on them simultaneously in community led
initiatives that have ecological and social environmental values delineated up front.

Examples of conservation solutions led by communities that our group of conservation practitioners
have intersected with include the creation of community managed protected areas (Cherokee One Feather
2024) and joint advocacy to eliminate point sources of environmental damage which may also overlap with
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negative community health impacts (Tran et al 2023). Approaches uplifted by communities might also
include traditional practices that help to strengthen a sense of connection among and between community
and the natural world (Henion 2019) or policy implementation that advances community views and
authority (Native News Online 2024). Communities highlighted in our model often experience greater
magnitudes of environmental injustice and climate impacts more frequently (Taylor 2016) and therefore are
uniquely equipped to identify stewardship and management needs based on personal experience. As we
reference community led conservation solutions throughout this paper, it is with the understanding that
these solutions may not take the shape that the conservation movement is most familiar with, and these new
ways of approaching environmental conservation is something to welcome as we engage with historically
excluded and frontline communities.

Centering the perspective and approaches of those who have been excluded from the conversations that
formed the early conservation movement, as well as those who are most significantly impacted by
environmental decline will positively inform approaches. One example includes the conservation
community’s recent recognition that indigenous land management practices and traditions support
biodiversity (IPBES 2019). This has led to greater emphasis of indigenous led conservation and support for
Tribal land rematriation (Artelle et al 2019). Application of strategies which champion indigenous
knowledge and land management can benefit the conservation community’s progress towards addressing the
biodiversity crisis and can contribute to the aspirational vision of a large, connected landscape.

We set out to identify the ecological features and processes necessary for an eastern network of
conservation lands and the social conditions of people who have not typically had a voice in land
conservation and management. Such communities stand to benefit from greater representation in large scale
conservation management and planning exercises such as the protection and stewardship of an eastern-wide
conservation network. These communities might therefore be strong natural allies for the realization of this
vision. To identify critical elements of biodiversity and ecological processes upon which people depend, we
selected datasets to represent the following four themes: 1) ecological integrity, 2) connectivity across a
network of sites, 3) representation of various levels of biodiversity (ecosystems and species), and 4) critical
ecosystem services. To ensure that efforts are conducted in communities that have been overlooked or
otherwise experience environmental injustices, we selected datasets that report on the following 3 themes: 1)
aspects of frontline communities, 2) aspects of communities that have been historically marginalized, and 3)
the communities that may be most vulnerable to a changing climate. We analyzed these data as follows,(1)
conducted a multi-criteria spatial assessment focused on ecological principles and datasets, (2) similarly
evaluated social conditions, and (3) overlaid our ecological and social assessments to identify places where
(1) high ecological value that contributes to a large-scale conservation network co-occurs with high
opportunity to address environmental injustices and (2) where areas of high ecological value and high social
importance occur independently. We do not intend our findings to be prescriptive as they are not a complete
decision analysis but rather to serve as a decision support tool (Hemming et al 2022). We hope this work can
serve as a resource to ensure conservation is planned in the most important places for sustaining nature in a
way that additionally centers people historically excluded from conservation plans.

2. Methods

2.1. Delineating the region and selection of the measures

We identified and delineated the eastern region as an organizational planning boundary that captures the
breadth of ecological and social conditions of the eastern landscape. At its core, the region includes the
Appalachian Mountains and extends across the piedmont and coastal plains along the Atlantic Ocean, south
to the Everglades and Florida Bay, and back up along the Gult of Mexico west to the Mississippi and Ohio
Rivers. Its extent was intended to capture biological, physical, and social conditions present in the eastern
United States with an arbitrary Midwestern cut-off that follows a combination of major waterways,
watersheds, and level IV U.S. E.P.A. ecoregional boundaries (Omernik 1987). Qur intention was to delineate
a tractable unit with some semblance of biological, physical and social identity.

2.2. Ecological assessment

We used 16 spatial datasets drawn from four ecological themes: ecological integrity, ecological connectivity,
biodiversity, and ecosystem services (see table 1). We organized them by theme to help us identity and
include the broad classes of elements needed for a well-connected, ecologically representative, and
ecologically functional conservation network. Our work is designed to inform not dictate the work at hand
and we encourage simultaneous inspection of the small multiple maps alongside the composites to
understand the roles of scale and regional dynamics.

4



BOP Publishing

Environ. Res.: Ecol. 4 (2025) 035010 P S McKinley et al

Table 1. Ecological condition datasets by theme.

Theme Indicator data set Original resolution Citation

Ecological integrity Permeability 270 m Unpublished
Carnivore community intactness 100 km Belote et al 2020
Naturalness (inverse of human footprint) 1km Theobald (2013)

Ecological connectivity Backward climate velocity 1km Carroll ef al (2015)
Forward climate velocity 1km Carroll et al (2015)
Corridors among protected areas 1km Belote et al (2016)
Omniscape connectivity 1km Belote et al (2022
TNC regional connectivity 90 m Anderson et al (2023)

Biodiversity Biodiversity priority Clinton index 1km Jenkins et al (2015)
Biodiversity importance NatureServe 290 m Hamilton et al (2022
Biodiversity complementarity 5km Belote et al (2021b)
Ecosystem representation 30m Belote et al (2017)
Species of conservation concern (richness) 1km Dietz et al (2020)

Ecosystem Services Drinking water Forests to Faucets 1km Mack et al (2022
Carbon sequestration 1km Liu et al (2020)
Carbon stored 1km Liu et al (2020)

Conservation scientists and planners have recommended that sustaining biodiversity, ecological
Pprocesses, and ecosystem services requires conserving lands, waters, and biota of high ecological integrity,
within networks of structurally and ecologically connected protected areas and distributed in a way that
represents biological diversity across varying gradients of physical and ecological gradients (Belote ef al
2017). We selected datasets representative of these conceptual requirements but that produced alternative
scenarios based on a particular model’s assumptions.

2.3. Ecological integrity

Our assessment of ecological integrity included three datasets. We included the additive inverse of Theobald’s
map of human modification (Theobald 2013) as a composite of various datasets representing stressors to
ecosystem structure, composition, and function such that its inverse is commonly used as an indicator of
naturalness (Woolmer et al 2008, Theobald 2013, Belote et al 2017). This dataset includes roads, land cover,
human population density, and other indicators of alterations to ecological integrity.

The ecological integrity theme included a dataset on mammal community intactness to highlight regions
where few local extirpations have occurred in the last 500 years (Belote et al 2020). Our assessment of
ecological integrity also includes a dataset representing landscape permeability based on an unpublished
dataset produced using 100 iterations of cost-weighted distance calculations from 5000 random points in the
contiguous US where human modification represented landscape resistance. The resultant map of landscape
permeability identifies relatively unfragmented lands of low human modification.

2.4. Ecological connectivity

Our assessment of connectivity included five datasets representing several assessments with various premises
and assumptions concerning ecological connectivity. We used two datasets developed to identify regions
important for potential migrations forced by climate change, namely the backward and forward climate
velocity output of Carroll et al (2018). Carroll et al (2018) evaluated the projected spatial displacement of
multivariate climate analogs from current conditions to future conditions (predicted conditions centered on
the year 2085). Forward climate velocity pathways track where climate analogs (and by implication atfiliated
animal and plant species) are going, while backward climate velocity pathways track from where climate
analogs are coming,

We also used a map of predicted ecological corridors between protected areas produced by Belote et al
(2016). This analysis used several maps of human modification to identify the most natural linkages between
large and highly protected (GAP 1 and GAP 2) conservation areas. The GAP system from the national
Protected Areas Database identifies degree of protection, with designations 1 and 2 being strictly for
conservation of biological diversity with no commercial resource extraction allowed.

Finally, we used two coreless connectivity maps to incorporate potential movements of species
irrespective of fixed starting and ending points. Specifically, we used an omnidirectional Circuitscape
connectivity model from Belote et al (2022}, and the wall-to-wall Circuitscape model of Anderson et al
(2023). The former is designed to model connectivity among pixels in all directions and performs this
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Figure 6. Composites of all ecological data sets across themes (left) and all social data sets across themes (right). Index values
reported in deciles.
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Figure 7. Kernel density plots for the composite ecological value (left) and social importance (right) by Level 3 ecoregion.
Ecoregions are rank ordered by the mean composite value for each plot. Each plot has the four highest scoring ecoregions from
the other plot signified by a box.

Appalachians. High composite ecological value is also found along the Gulf coast and throughout the Florida
peninsula.

7. Discussion

Our results identified places in the Eastern United States where the potential exists to simultaneously include
marginalized voices as we undertake stewardship and other conservation projects in the interest of an intact
and resilient eastern forest landscape. We take as our inspiration the scale and continental vision of the Y2Y
initiative and further look to the inclusion of the social dimension as is called for by Holterman et al (2023)
in their application of social considerations to the Y2Y initiative. This work and our results are already
informing our collaborative work with the ATLP, a large-scale effort to conserve and steward the eastern
forest’s ecosystems well beyond the trail into, as phrased by Benton MacKaye, the Realm of the trail
(MacKaye 1921). The Eastern U.S. is a globally significant region with respect to biodiversity

16



HOP Publishing

Environ. Res.: Ecol. 4 (2025) 035010 P S McKinley et al

amll .
na ()]
o o

Ecological value
[(s]
o

301, . : .
25 50 75 100 125 _~
Social importance - *

Figure 8. Bivariate maps of ecological and social composites. Black areas represent the intersection of the top third areas of both
ecological value and social importance. Conservation planners can use assessments like this at multiple scales. For instance,
zooming into blue areas in the lower third for ecological value and higher third of social importance will include areas of relatively
high ecological value. Likewise, zooming into yellow areas in the highest third ecological value and lowest third social importance
will include communities with relatively high importance.

(Jung et al 2021), carbon capture and storage (Jung et al 2021, Jiang et al 2022), and continental connectivity
(Carroll et al 2018, Barnet and Belote 2021). The region is also home to substantial populations of people
whose views and conservation ethic have not been adequately included in the conservation conversation and
who stand to benefit from conservation approaches that center their lived experiences.

Our identification of so-called high ecological value—high social importance, low ecological value—high
social importance, and high ecological value—low social importance areas is comparable to the analyses of
Whitehead et al (2014) as we seek a simple way to broadly identify geographies and people for our work.
Similarly we found that easily communicated general summations are helptul to the development of
collaborative efforts when done early on in conservation and social planning efforts. Similar to Thiault et al
(2017) we present our results in social and ecological composite maps as an operational tool to support
mutual understanding among project partners. Hemming et al (2022) present an overview of decision
science and decision analysis wherein they discuss the role of decision support tools that help collaborators to
identity, communicate and understand values. This is our current and intended use of this work rather than

17



BOP Publishing

Environ. Res.: Ecol. 4 (2025) 035010 P S McKinley et al

as a prescriptive and conclusive decision maker. Our model is merely one part of a much bigger process that
has to include solicitation of collaborators’ values and working at smaller scales relevant to the convened
partners. Our model and data are scalable and often times at smaller scales in particular geographies it is
important to determine which individual models are relevant and what might be missing and possibly added
to the model.

A conservation network requires ecological representation in adequately sized areas that are well
connected. We mapped the values derived from several spatially explicit ecological models for each of four
ecological themes; integrity, connectivity, biodiversity, and ecosystem services, to broadly identify areas of
high value to ecological representation and connectivity. Our work identified areas of high ecological value
throughout the eastern region. Land use histories and early conservation efforts have maintained a pattern of
high ecological connectivity stretching the length and breadth of the Appalachian Mountains. Although
tapped for timber production, they have remained in native forest cover in large landscape tracts. The
distribution of ecoregional types reflects this pattern with the three highest scoring ecoregional types
occurring in mountain ecosystems. Qur results show that throughout the eastern region, the Appalachian
Mountain range possesses areas rich in endemic species, host carbon-storing and capturing forests, and serve
as critical ecological linkages identified through the various data we used.

In contrast with the higher elevation Appalachians the four ecoregions scoring highest on measures of
social importance are unsurprisingly lower elevation and long settled areas currently with some combination
of high urban density and industrialization, forestry, or agriculture along coastal savannas, central grasslands
or lowland coastal forest. While these low elevation and long developed areas typically score low on measures
of ecological integrity and ecological connectivity, they do often score high on measure of species richness
and complementarity. This underscores the need to spend time with the small multiple models after looking
for broad patterns in the composite models. It is usually at this scale and level that communities identity with
an area and rally in support of collaborative conservation and community betterment.

Our assessment highlighted other areas of high ecological value including the southern coastal plains
that, like the Appalachian Mountains, are subject to relatively less intense industrialization, settlement,
resource extraction, and infrastructure development. This is an area recognized as a global hotspot of
biodiversity (Noss et al 2015). Our spatial analyses of high social opportunities also identitied the southern
coastal plain and parts of the Appalachian Mountains, mostly in the Cumberland Plateau region. Both areas
were characterized by lower income levels with different risks associated with climate vulnerability. While the
southern plains are characterized by BIPOC communities with high exposure to climate change impacts,
mountainous communities have lower proportions of BIPOC communities and higher flood risks. Our
composite social map represents divergent communities of people facing comparable challenges ranging
from climate change to finding employment.

The western central Appalachians include rural, low income, largely white populations with lower levels
of education. Another factor contributing to social importance appears to be the high risk of climate change
impacts through flooding. From an ecological perspective this area scores well on various models of
connectivity, biodiversity importance, ecological integrity, and provision of ecosystem services. Notably, this
area is a vital linkage in the Appalachian and eastern region-wide connected network of conservation lands
we envision. Conservation actions and community engagement might be attempted simultaneously in
partnership with local communities who are involved in priority setting and implementation. The Southern
Coastal Plain also has co-occurring high ecological and high social importance along the Atlantic and Gulf
coasts through southern Georgia and northern Florida. This region represents another space where
conservation of biodiversity might be approached in collaboration with local communities simultaneously in
place, remembering that conservation actions are by no means defined by land protections. In a recent series
of community engagement meetings from western North Carolina through the Piedmont we unrolled these
maps as a first step in engagement around river and community health.

The southern and northern extents of the eastern forest do not stand out as areas with clear social and
ecological overlap in the composite maps. In contrast, however, the small multiples portraying the results of
individual models within the social and ecological themes in figure 4 through 6 do typically identify areas of
co-occurrence for some permutation of ecological and social importance not evident in the composite
bivariate model. Therefore, we encourage looking at individual model output within the ecological themes
and social themes to find potential spatial overlap of ecological and social importance in the same place.

We also suggest looking for potential relationships between a physically disjunct human population and
an ecological value. The provision of recreational access or drinking water to neighboring urban centers are
examples of a mutually beneficial relationship between people and conservation that does not depend on
direct spatial overlap. For example, the areas of high ecological integrity of the central and northern
Appalachians are also significant destinations for outdoor recreation and drinking water for people of U.S.
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cities from the mid-Atlantic to Boston. These cities are notable for scoring high on multiple individual social
measures of importance.

Our results show the Chattahoochee Forest to be an area of high ecological significance that lies along the
Southern Appalachians. South of here we see areas of high social importance which center around the city of
Atlanta, one of the most diverse and climate impacted cities in the US. The Chattahoochee River provides
two-thirds of the drinking water to Atlanta (Basmajian 2011). Atlanta communities are, therefore, key
stakeholders in the ecological health of the Chattahoochee Forest as it serves as the headwaters of the
Chattahoochee River. Many regional organizations such as the Trust for Public lands, Chattahoochee
Riverkeeper and the Chattahoochee River Conservancy recognize the importance of the river for the city of
Atlanta and are working jointly to improve protections and water quality (Trust for public lands 2025) and
pass legislation to preserve and protect the Chattahoochee River (Ossoft 2022) Application of this model by
the organizations working to conserve the Chattahoochee River could bolster support by helping to identify
and convene those communities most reliant on the river’s health in the stakeholder decision making process.

Using the model presented in this paper in conjunction with research and conversations with
communities are only the initial steps for engaging in conservation efforts that support communities on the
frontlines of this river’s conservation and status. It is important to acknowledge that the spatial analysis being
presented in this paper was not conducted in a way that directly incorporates the voices of the communities
we hope to include, namely the communities where social opportunities exist according to our analysis.
Doing this direct engagement and listening will be an important next step for entities hoping to use analyses
such these. We intend for this work to first and foremost inspire conversations among communities and
conservation organizations and agencies. These community-led efforts could include conservation solutions
complementary to traditional strategies of establishing protected areas. Policies and initiatives that improve
community agency over the lands and resources with which they live have been implemented in other
regions around the planet (Fariss et al 2023) are recognized in targets 3 and 22 of the Global Biodiversity
Framework (Armitage 2020). We recognize that community-led conservation is challenging and that we all
must do better at following through with the hard work required.

8. Conclusions

We have demonstrated how spatial data can be used to map potential overlap of ecological and social
importance. We demonstrated (1) where high composite ecological value co-occurs with high composite
social importance and, therefore, where conservation and community betterment might physically coincide
in some places, (2) areas with high composite ecological value not co-occurring with high composite social
importance, and (3) areas with high composite social importance not co-occurring with high composite
ecological value. Though in the latter two cases physical overlap of ecological and social value is missing,
there may nonetheless be a relationship between a natural area or water source and a population of people
whom it might benetfit.

We also have discussed the continued importance of looking at the individual models of ecological and
social importance as their utility is not just as a component of the composite models. On the contrary, the
ecological and social importance are best understood at smaller scales where different patterns and processes
emerge and where partners’ priorities generally emerge. Actions that address both nature conservation and
human well-being should be implemented in a way that does not further harm local people and moreover is
a desired outcome for local people. Better engagement of local people is, therefore, one of the chief goals of
our work here. We present these analyses as a tool to start and inform conversations that turn into learning
from historically marginalized communities as we attempt to advance equitable conservation.
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