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1 | INTRODUCTION

Many researchers from students to senior leaders aspire edge and

Applying science to conservation requires deliberate planning and action infre-
quently taught in academic settings. To illustrate impactful analysis and sci-
ence communication, we describe scientific activities targeting the needs of
land trusts, NGOs, landowners, and government agencies working to conserve
the Florida Wildlife Corridor (“Corridor”). This 7.2 million hectare area is pri-
oritized for habitat connectivity conservation in the US state of Florida. Our
activities are built on decades of science guiding Florida land conservation. We
quantified threats (e.g., average of over 14,000 ha of development/year from
2001 to 2019) and socio-ecological benefits of Corridor conservation, priori-
tized yet-to-be-conserved Corridor areas, produced and shared a new statewide
connectivity model, and convened groups to identify campaign science needs.
The new connectivity model—the Florida Circuit Model—supported the geog-
raphy of the Corridor, as designated, and facilitates local (10 km radius, or
less) conservation planning. Our efforts have contributed to allocation of over
$2 billion for land conservation and the permanent protection of over
82,000 ha within the Corridor by state agencies from June 2021 to March 2024.
Targeting science to outreach and policy, planning, and management decisions
can motivate public, media, researcher, and government support for land con-
servation, improve conservation interventions, and attract research funding.
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et al., 2008). Challenges include (1) the rewards struc-
ture of academic institutions which prioritizes knowl-
publications over applied impact,

for their science to advance conservation. In addition,
much has been written about the challenges of putting
conservation science to work for conservation outcomes
(Bisbal & Eaton, 2022; Dubois et al.,, 2020; Knight

(2) identifying the science and data needed to secure
conservation targets, (3) communicating technical con-
cepts to implementers, and (4) ensuring conservation
actors trust the science.
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Partly due to this focus of universities on advancing
conceptual research, many students and academic scien-
tists have little exposure to, and many misconceptions
about, the ways that science truly informs on-the-ground
conservation. If a goal is to advance conservation out-
comes, even timely, relevant and highly publicized publi-
cations in high-impact journals are likely to be
insufficient (e.g., Daskin & Pringle, 2018) without delib-
erate planning of implementation (Bisbal & Eaton, 2022;
Fisher et al., 2020). Moreover, mismatches in the pace of
conservation versus that of scientific progress and its pub-
lication can make it difficult to unite scientists with prac-
titioners to impact conservation. This temporal mismatch
between conceptual scientific advances and application is
also well-known from other fields (Weisz et al., 2014).
Meanwhile, practitioners are not always incentivized to
seek scientific guidance or to document how their conser-
vation successes or shortcomings came about. In particu-
lar, descriptions of how data and science contributed to
outcomes are relatively rare (Dubois et al., 2020). How-
ever, write-ups of the intersection of science and conser-
vation can be inspiring for students and for researchers
looking to increase their impact (e.g., Levitt &
Woodley, 2014).

To illustrate how scientists can effectively marshal
data analysis and synthesis for impact, we describe a
suite of scientific activities (Table 1) we are contributing
toward a large-landscape conservation initiative, the cam-
paign to conserve the Florida Wildlife Corridor (hereafter
“Corridor”; Figure 1). The Corridor is a 7.2-million hect-
are (ha) area stretching from the southern tip of the Ever-
glades ecosystem in the US state of Florida to the borders
with Georgia (north) and Alabama (northwest).

The Corridor geography was formally recognized as a
priority for state land conservation by unanimous vote of
the Florida legislature in June 2021 (The Florida Wildlife
Corridor Act, 2021). However, the Corridor's origins date
to early conceptual science on habitat fragmentation and
connectivity (Crooks & Sanjayan, 2006; Harris, 1984;
Noss, 1987; Noss & Harris, 1986). Connectivity among
habitats is well-established as a key contributor to long-
term retention of biodiversity and ecosystem function
(Haddad et al., 2015). Demography, genetics, animal
movements, and ecosystem service provision are all tied
to habitat connectivity (Benson et al., 2016; Coulon
et al., 2010; Damschen et al., 2019; Haddad et al., 2015;
Laurance et al., 2002; Ricketts et al., 2006). As a result,
retaining and improving connectivity has been the target
of many conservation efforts at local to continental scales
(Hilty et al., 2019; Van der Ree et al., 2015).

When first named in 2010, the Corridor was an edu-
cation and outreach campaign to support conservation of
the highest priority areas included in a GIS model

of statewide connected habitats, the Florida Ecological
Greenways Network (FEGN; Hoctor et al., 2004). The
FEGN combines spatial overlays of ecological and hydro-
logical data with connectivity modeling for focal species.
It has been produced and updated since its inception in
1995 by the University of Florida and the Florida Depart-
ment of Environmental Protection with guidance from a
technical advisory group. The FEGN has informed pro-
tection of wildlife corridors and large intact landscapes
for a succession of state, federal, and local land conserva-
tion programs and plans (Hoctor et al., 2000; Hoctor &
Volk, 2021). It is maintained with input and funding
from state agencies and nonprofit organizations. The Cor-
ridor's geography as currently approved by the Florida
legislature is defined by the FEGN's top three of five
priorities.

The Corridor encompasses around 42% of Florida's
area, of which 3.9 million ha are existing lands managed
for conservation (40.5% federal, 46.4% state, 2.8% local
government, and 10.2% privately owned) and approxi-
mately 3.3 million ha are yet to be conserved lands
termed the Corridor “Opportunity Areas.” The primary
threats to the Opportunity Areas include conversion of
natural and working lands to development for Florida's
fast-growing human population and the replacement of
relatively low-impact agriculture (timber and ranching)
with high-intensity farming (e.g., sugarcane or other row
crops).

The Corridor campaign is a timely case study in the
use of science for conservation for three primary reasons.
First, there is growing national and international interest
in creating new and better connected protected areas, for
example through the 30-by-30 and Half-Earth efforts
(CBD, 2021; White House, 2021; Wilson, 2016). Florida is
today nearly 31% conserved, but there is broad under-
standing this is not enough, particularly because it is not
connected. Second, there is increased recent progress
toward conserving the Corridor; between June 2021 and
July 2023, the Florida legislature allocated over $2 billion
to acquisition and easement programs with emphasis on
the Corridor. The funding has restored support for state
land conservation, which averaged $300 million annually
from 1990 to 2008. Third, the interdisciplinary nature of
large landscape conservation necessarily touches the
ecology, climate, hydrology, sociology, infrastructure,
and economics of the geographies in question. In turn,
this requires buy-in from a broad range of scientists and
practitioners, some of whom may be new to conservation
and helped by science and data provision (Scarlett &
McKinney, 2016). The cooperation—and challenges—
among numerous agency and nonprofit partners to real-
ize the Corridor vision provide an example for other
projects.
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TABLE 1

Corridor between 2021 and 2023.

Activity

Description

Documenting the development threat

Quantifying Statewide summary and mapping of the
land cover National Land Cover Dataset (Dewitz &
change USGS, 2021) over time to quantify natural

lands conversion to development and crops

Prioritizing the Florida Wildlife Corridor

Florida Maintenance of a statewide connectivity model
Ecological based on ecological and hydrological data and
Greenways expert advisory (Hoctor et al., 2000; Hoctor &
Network Volk, 2021)

(FEGN)

Corridor Advising development of a new prioritization
Horizons combining the FEGN with urgency criteria
Land use Oversee collation of statewide zoning, future

planning data

Florida
Circuit Model

land use, utilities easements, and building
permits by the Central Florida Regional
Planning Council

New connectivity model using circuit theory
(Dickson et al., 2019; McRae et al., 2008) to
identify statewide priorities for local (10 km
radius) connectivity conservation from land
cover, road, and traffic data

Communicating and convening science

Corridor Three day-long online meetings of scientists
Science and stakeholders to identify data and analysis
Exchanges needs for Corridor conservation campaign
Corridor Commissioned report on the overlap of

Water Corridor and water resources conservation
Resources

Report

Cartography Many custom maps and tailor-made fact sheets

and fact sheets

depicting natural resources, biodiversity,
development, agriculture, prioritizations, and
conservation lands in and around the Corridor

Ajournal of the Society for Conservation Biclogy

End-users

Primarily conservation
NGOs

Agencies and NGOs

Agencies and NGOs

Agencies and NGOs

Agencies and NGOs

Attended by agencies,
NGOs, for-profit
companies, academics,
and landowners

Agencies, NGOs, and
the public

NGOs and the public

Summary of scientific and science communication activities supporting the campaign to conserve the Florida Wildlife

Outcomes

Messaging the rate of land cover change
and the threat to Florida ecosystems to
legislators, agencies, and the public to
motivate land conservation and funding

Decades-long use in conservation
planning for protected areas, trails, and
more. Defines the Corridor geography

Model highlights areas of high combined
ecological value and near-term threat of
development. Intended to focus
conservation funds on most at-risk
locations in the Corridor

Compelling collation of the volume of
development occurring statewide.
Motivates local and statewide action from
agencies and the public. Data served to
NGO partners for conservation tax ballot
initiatives

In use by counties to plan spending of
conservation funds on new easements and
acquisitions

Credible data on how Corridor
conservation can and cannot serve water
resources conservation in Florida served
to decision-makers and the public to
motivate action, bring reputability

Data and maps served to partners to
support tax ballot initiatives, land trust
activities, and to inspire public support for
conservation

Drawing on our experience as the scientific leaders of
the Corridor campaign since the associated act was
passed in 2021 (some co-authors have been engaged with
the Corridor much longer), we describe scientific activi-
ties and their application to (1) documenting the threat
of development, (2) prioritizing areas to be conserved
most urgently, and (3) communicating the motivations

for and benefits and costs of Corridor conservation
(Table 1). Crucially, we describe some pitfalls experi-
enced along the way to impactful science communication
and implementation. While not exhaustive of our
involvement with the Corridor campaign, we describe
the most salient scientific activities since the passage of
the Corridor Act in 2021.
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FIGURE 1

The Florida Wildlife Corridor and the location of the state of Florida within the United States. Dark green areas of the

Corridor are already conserved in perpetuity and the light green Opportunity Areas are yet to be conserved.

2 | METHODS AND
CONSERVATION APPROACH

21 |
threat

Documenting the development

Quantifying and communicating habitat loss to legisla-
tors, agency officials, and the broader public is needed to
convey the scale of threats facing ecosystems and wildlife,
and subsequently to motivate funding and action. As
elsewhere, Florida researchers have long raised concerns
about rapid human population growth and consequent
habitat loss. For example, 90% of longleaf pine forests
were destroyed from 1936 to 1995 (Kautz, 1998; Volk
et al., 2017), among many other assaults on natural and
agricultural landscapes. As of 2022, Florida had both the
fastest growing and third largest US state population,
averaging over 294,000 additional residents annually
since 2013. The rate of increase has accelerated in recent

years (US Census Bureau, 2023) to over 365,000 added
residents from July 2022 to June 2023. However, no study
has comprehensively documented the recent accompany-
ing pace of land cover change statewide.

Therefore, we used the National Land Cover Database
to quantify Florida-wide development from 2001 to 2019.
The NLCD is produced from 30 m Landsat imagery every
2-4 years since 2001 (Dewitz & USGS, 2021; Wickham
et al., 2021). Specifically, we used data representing land
cover for the years 2001, 2003, 2006, 2008, 2011, 2013,
2016, and 2019. Commercial satellite products identifying
near real-time land cover change may be attractive. How-
ever, we determined through a series of discussions with
the Florida Wildlife Corridor Foundation (FWCF; a
stakeholder engagement group promoting the vision of
the Corridor) and the Live Wildly Foundation (promoters
and funders of Florida conservation and the Corridor
campaign) that simpler and cheaper approaches were
sufficient for the Corridor campaign. Given the pace of
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decision-making (weeks-to-months), daily land wuse
change data may not be needed for many large landscape
conservation efforts.

We reclassified the available NLCD rasters for each
year of NLCD data into three separate rasters represent-
ing the classes “crops,” “natural areas,” and “developed.”
We calculated the areal extent of change from one class
to another between each pair of subsequent years with
data. The NLCD has limited thematic resolution, catego-
rizing all agriculture as either natural or cropland. It does
not distinguish pastures from natural grasslands or tim-
ber plantations from natural forests. However, in a state
where vast ranchlands and timber are key to wildlife per-
sistence (Repenning & Labisky, 1985; Swain et al., 2013),
but more intensive agriculture is less valuable, the NLCD
works well for measuring change in high-quality habitat.
Detailed accuracy assessment, limitations, and advan-
tages of the NLCD, and its comparison to other land
cover change products are described in the online supple-
mentary material (Appendix S1).

We supplied the NLCD results to partners including
Conservation Florida (a land trust), the Live Wildly
Foundation, Audubon Florida (a conservation, educa-
tion, and outreach group), and the FWCF, all of whom
advocate for continued state funding of land acquisition
and easements.

2.2 | Prioritizing the Florida Wildlife
Corridor

Given the Corridor's extent and increasing rate of conver-
sion to development (see Results and Discussion), and
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the limited nature of conservation resources, conserva-
tion investment must be prioritized. We have designed
and contributed to four prioritizations of the Corridor
and surrounding areas (Figures 2 and 3). Each weights
biodiversity, connectivity, and impending development
differently, and prioritizes yet-to-be-conserved areas over
different spatial scales. These differences among products
reflect the range of ways conservation projects are
selected by the agencies, NGOs, and land trusts we
worked with to design these prioritizations.

The first prioritization we discuss is the FEGN
(Hoctor et al., 2000; Hoctor & Volk, 2021), which is based
primarily on ecological and hydrological resource loca-
tions and their connectivity. It has five priority levels—
the top three of which comprise the Corridor—and it is
designed to yield a statewide network of connected lands.
The FEGN does not include any measure or indication of
the degree of threat. A technical advisory group including
over 30 members from federal and state environmental
and transportation agencies, conservation nonprofits,
and academia has advised adjustments to FEGN bound-
aries and assignment of priority levels since the 1990s.
Ongoing work includes development of finer prioritiza-
tions within the five existing priority levels. Most Florida
land conservation agencies and nonprofits are familiar
with the FEGN and many use it to prioritize land acquisi-
tion. We do not report new results from the FEGN here,
although we continue serving its data to conservation
partners.

The second prioritization—the Corridor Horizons
(“Horizons”)—was led by the FWCF, which contracted
with a global consulting firm's natural resources practice
to combine the FEGN's ecological priorities with urgency

g 8

B\

- e o1ssokm@‘-

— County boundaries
Corridor |
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Parcelsldentified for

S < Potential Development

g
(5+ acres) L r A
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Three prioritizations of the Florida Wildlife Corridor. (a) The Florida Ecological Greenways Network (FEGN) is based on
ecological values. (b) The Florida Wildlife Corridor Horizons combines the FEGN and a model of development pressure. (c) A portion of the
Central Florida Regional Planning Council's planning and development maps which combine zoning, utilities, building permits, and other
planning data to identify areas at near-term risk of development (circled and in purple).
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FIGURE 3

The Florida Circuit Model. For display, we considered the area of the state with the highest flow potential and whose

cumulative area sums to the size of the Florida Wildlife Corridor (7.2 million ha) to have “high” flow potential (brighter areas in map; likely
sources of species’' movement from within relatively intact habitats). The threshold could be adjusted to highlight relatively high flow
potential within more local areas, if desired. Lettered locations are (a) Everglades National Park, (b) Ocala, (c) Osceola, and (d) Apalachicola
National Forests, (e) the Green Swamp, (f) St. John riverscape, (g) Pinellas County, (h) Miami, and the (i) Apalachicola, and (j) Suwanee

Rivers.

criteria. The urgency module was based on an existing
nationwide urbanization model (Sohl et al., 2007), agri-
cultural land values (USDA NASS, 2021), distance to the
nearest existing development, and spatially explicit
human population projections (Florida Wildlife Corridor
Foundation, 2021). We provided Florida natural history
expertise and geospatial data to the firm's analysts while
helping “truth” the assumptions of their model with on-
the-ground knowledge of conservation actors, ecosys-
tems, and major planned developments. The Horizons
include three priority levels: Horizons 1, 2, and 3. The
most urgent, Horizon 1, includes areas forecast to be
developed by 2030 or which are in the highest FEGN
(ecological) priority areas and forecast to be developed
by 2050.

Third, we contracted the Central Florida Regional
Planning Council (CFRPC)—one of 10 semigovernmental
agencies in Florida that provide planning services for
consortiums of cities and counties—to collate statewide
land use planning data to help prioritize Corridor Oppor-
tunity Areas. This work included collating spatial data
for vacant parcels, many thousands of recent building
permits, current and planned future zoning, and utilities
service areas to identify Opportunity Areas likely to be

converted to development within approximately 10 years,
in the absence of new conservation efforts. The work was
initially completed for seven counties in central Florida,
then extended to the full state (CFRPC, 2023).

Fourth, to identify connectivity priorities on a local
scale (defined as a 10 km radius), we built an omnidirec-
tional circuit theory model, the “Florida Circuit Model.”
Circuit theory considers landscapes and their resistance
to species’ movements as analogous to electrical circuits
and their resistance to electrical current (McRae
et al., 2008). It quantifies connectivity across all possible
pathways without assuming that organisms have perfect
knowledge of the landscape to allow selection of a single
best “least-cost” travel route (Dickson et al., 2019; McRae
et al., 2008). A given route between two points has a cost
defined by the resistance to movement along the path,
which is parameterized by a resistance layer.

The Florida Circuit Model had two inputs. First, state-
wide land cover (FWC & FNAI, 2021) was reclassified
from 228 categories into 18, each with a rated level of
resistance. The rating was done according to relative nat-
uralness and assuming that lower resistance is correlated
with higher habitat value for animal movement
(Appendix S2). Second, we included road locations (often
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barriers to connectivity) categorized by binned traffic vol-
umes (low: < 1440 vehicles per day = 1 vehicle per min;
moderate: 1441-7200 vehicles per day; and high: >7220
vehicles per day =5 vehicles per min; FDOT, 2021).
These thresholds are similar to those used for low, mod-
erate, and high annual average daily traffic (AADT) in
other studies of wildlife mortality from vehicle collisions
(Jacobson et al., 2016) and span the range of AADT
within which vehicle impacts to wildlife populations
likely increase in Florida and elsewhere (Charry &
Jones, 2010; Fahrig et al., 2001). The raw land cover and
AADT datasets are both publicly available. We used this
relatively simple parameterization from just two GIS
layers to ease model explanation and possible future
updates. The model is species-agnostic, based on land
cover for the years 2019-2020 and built using the pro-
gram Omniscape in the language Julia (Landau
et al., 2021; McRae et al., 2008, 2016). Our complete
modeling methods and code are available in the online
supplementary material (Appendices S3 and S4).
Omniscape produces three related outputs (McRae
et al.,, 2016). Cumulative current represents species'
movement through a land cover pixel. It is higher for
low-resistance land cover and where the amount and
quality of source habitat are high, and barriers are low.
Flow potential is current modeled only based on source
habitat strength, with all resistances set to 1. It indicates
expected flow in the absence of barriers such as roads
and developed land cover and is higher where the
amount and quality of source habitat is higher.
Normalized current is the ratio of cumulative current
to flow potential. Areas where it is close to 1 are consid-
ered to have “diffuse” flow. Diffuse areas with low flow
potential are disturbed (i.e., few good species’ habitats)
and those with high flow potential are large areas of
intact habitat where current spreads out widely (McRae
et al., 2016). If normalized current is less than 1 (cumula-
tive current < flow potential), it indicates “impeded” flow
due to barriers such as major roads or development. If
greater than 1 (cumulative current > flow potential), cur-
rent is being “intensified” or “channelized” into the area
which may indicate a corridor or a path of least resis-
tance around or through major barriers. These areas, if
they have low flow, might be candidates for local corridor

protection or for restoration targeting improved
connectivity.
2.3 | Communicating and convening

science

Long before the Corridor was named as such, researchers
and practitioners have championed statewide

Ajournal of the Society for Conservation Biclogy

connectivity conservation in Florida (Hoctor et al., 2000;
Noss, 1987). State agencies like the Florida Fish and
Wildlife Conservation Commission have included con-
nectivity conservation among their strategic priorities
(FWC, 2019; Love, 2013), but agency leaders have stated
publicly that they need help with messaging to the public
and elected representatives. With a large, loose coalition
of organizations all speaking to landowners, donors, leg-
islators, politicians, and scientists about the Corridor,
having clear, consistent, fact-based messaging is key to
garnering support and action. Correct and well-
communicated facts are essential to campaign credibility.
We use science and our network of research colleagues to
ensure the campaign's messaging to conservation part-
ners, decision-makers, and the public is backed by
vetted data.

To address the challenges of communication in
summer of 2021, shortly after the passage of the Flor-
ida Wildlife Corridor Act, we produced a Corridor fact
sheet with basic information about overlaps of the
Corridor with state land acquisition and easement pri-
orities, biodiversity, water resources, and agriculture.
For example, over 80% of areas proposed for state-
funded conservation are within the Corridor, 88% of
Opportunity Areas are cattle ranches or working tim-
ber lands, and more than 8000 miles of recreational
trails are in the Corridor. We shared this fact sheet
with key partner organizations providing talking
points for interactions with media, legislators, funders,
and other collaborators. We updated the fact sheet in
the fall of 2023.

We frequently produce maps of the Corridor and
share wildlife images and sound captured through our
camera trap and acoustic ecology study in the Corridor.
We and our partners use these resources in reports, fact
sheets, social media posts, and various public-facing writ-
ten and film media. Creating consistent design and color
schemes for maps and graphics used by multiple partners
may seem like a small detail, but it projected unified mes-
saging to decision-makers, especially through immediate
recognition of the Corridor map (Figure 1).

As the campaign to conserve the Corridor was gain-
ing momentum in the wake of the associated act, we
organized three Corridor Science Exchanges, which were
day-long online meetings to catalyze the information
sharing and analyses needed to support efficient, effective
Corridor conservation. The facilitated meetings were
focused on (1) prioritization of the Corridor, (2) how
water resources are or are not impacted by Corridor con-
servation, and (3) human and agricultural resilience to
global change in the Corridor. Each was attended by 30-
50 leading scientists and practitioners who participated
in broad synthesis discussions and produced lists of
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outstanding questions whose answers would help moti-
vate Corridor conservation and/or elucidate its true bene-
fits and costs.

To credibly advocate for expanded support, conserva-
tion organizations need credible data assessing the costs
and benefits of large landscape conservation (beyond bio-
diversity conservation) for multiple parties. The Water
Science Exchange served as the kickoff to an expert-led
report on the overlaps (and lack-thereof) between the
Corridor and a suite of water resources (Graham
et al., 2022). The report, led by the University of Florida's
Water Institute, spanned freshwater supply for ecosys-
tems and people, wetlands, groundwater and springs,
coastal-inland hydrological connections, water quality,
lakes, and rivers. Using a series of GIS analyses, the
report illustrates how these resources—of critical concern
to Florida citizens and politicians—are or are not likely
to be conserved by protecting the Corridor.

3 | RESULTS AND DISCUSSION

31 |
threat

Documenting the development

We found that 195,213 ha of natural lands (including pas-
tures and timber plantations) were converted to develop-
ment between 2001 and 2019 (mean 10,845 ha/y). A
further 64,258 ha of natural areas were converted to crop-
land (Figure 4) and 18,349 ha of cropland were converted
to development in the same period.

From 2001 to 2019, 0.42% of natural areas within the
Corridor and 2.33% of the natural areas outside the Corri-
dor were converted to development or crops. This differ-
ence is unsurprising, given that 54% of the Corridor is
already protected and the remaining area is meant to
include suitable wildlife habitats. However, within the
Corridor, the rate of natural lands conversion increased
50% from an average of 0.02%/year from 2001 to 2008 to
0.03%/year from 2009 to 2019. Outside the Corridor, the
rate of natural lands conversion to development
decreased by 44% from an average of 0.18%/year from
2001 to 2008 to 0.10%/year from 2009 to 2019, but it
should be noted a massive decline of the Florida real
estate market occurred after the worldwide banking col-
lapse in 2007-2008 and increasing population growth
may now reverse this trend.

Within the Corridor, the total extent of natural areas
converted to development and to crops was similar for
the time period studied (Figure 4), indicating that these
habitats are at-risk from both exurban growth and agri-
cultural intensification. Outside the Corridor, develop-
ment is the single primary driver of habitat loss.

3.2 | Prioritizing the Florida Wildlife
Corridor

In addition to the 3.1 million ha in the top three priorities
of the FEGN that comprise the Corridor Opportunity
Areas, there are 1.7 million ha in the two lower priorities
of the FEGN (Hoctor & Volk, 2021). The details of the
FEGN are available in existing publications (Hoctor
et al., 2000, 2004; Hoctor & Volk, 2021).

Horizon 1, the top priority of the Corridor Horizons
model, includes 379,948 ha. This equals 11.5% of the
Opportunity Areas. As of 2022, the counties with
the highest amount of Horizon 1 by area were Orange,
Volusia, Osceola, and Polk, all of which are in central
Florida and which have fast-growing human populations
projected to increase by 20%-66% between 2020 and 2045
(UF BEBR, 2021). The same counties issued over 84,000
building permits between 2019 and 2022 according to the
CFRPC development planning product. Statewide,
453,400 building permits were documented for these
years.

More deliberately targeting municipal policies to
incentivize smart development (e.g., clustered, outside
the Corridor, and avoiding other serious environmental
impacts) is a possible future direction for the campaign.
The CFRPC work has made available data types not
often used in priority setting for biodiversity conserva-
tion, but which are familiar to local land use planners.
It also gives voice to the Corridor directly from an
agency intimately familiar with development and city
planning processes. The CFRPC has since become a
major proponent of the Corridor within central Florida.
Other organizations and agencies using the freely avail-
able CFRPC data include a wildlife advocacy and out-
reach nonprofit. Bear Warriors United, Seminole
County in east central Florida is using the dataset to
help prioritize parcels for protection under its new pub-
lic lands acquisition program. Live Wildly and the Trust
for Public Lands are using the data to study the poten-
tial for new county tax ballot initiatives that could pay
for additional land conservation.

The Florida Circuit Model identified that compared to
the statewide values, the Corridor is low in impeded
pixels (26% vs. 40% statewide; the latter imposed by our
definition of “impeded”; see Appendix S3) and high in
diffuse (44% vs. 33% statewide) and intensified pixels
(16 vs. 12%). The Corridor also has considerably higher
flow potential (Appendix S5). Still, we identified some
major channelized areas with potential to provide con-
nectivity and which are not presently included in the
Corridor (Appendix S6). These include areas surrounding
the Santa Fe River and several coastal-to-inland path-
ways in the central west coast (western Manatee and
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FIGURE 4 Subsets of the statewide land cover change product developed from the National Land Cover Change Dataset (Dewitz &
USGS, 2021; Wickham et al., 2021) for the (a) Orlando, (b) Jacksonville, and (c) Tallahassee regions of Florida. The statewide volume of land
cover change showing cumulative hectares of Florida land conversion within (d) and outside (e) the Florida Wildlife Corridor. In addition to

natural ecosystems, “Natural” includes both ranchlands and managed timber. Note the different y-axis scales on (d and e).

southwest Hillsborough counties), although the latter
had only moderate flow potential on the statewide scale
because this region of Florida's Gulf Coast lacks large

intact source habitats. Both are considered Priority 4 areas
in the FEGN, not quite rising to the level of priority
needed for inclusion in the Corridor.
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Advantages of the Florida Circuit Model for conserva-
tion partners include that its statewide coverage and
100 m resolution allows location-specific conservation
planning and comparison among multiple possible con-
nectivity routes. Although some models now use more
objectively defined landscape resistances (Zhang
et al.,, 2019) than our model's parameterization (rated
land cover resistances), our experience is that conserva-
tion practitioners are comfortable making decisions based
on subjective expert decisions. Still, regardless of the pri-
oritization model, it is key to validate modeled corridors
and movement pathways with on the ground knowledge
before making conservation decisions (McRae
et al., 2016).

We first shared Florida Circuit Model maps at the
2023 Everglades Coalition conference. Following the pre-
sentation, one of us was approached by staff of Audubon
Florida and the Live Wildly Foundation about using the
model with field data on Florida Panther (Puma concolor
coryi) movements to identify potential road crossing loca-
tions. We have since shared the model with dozens of
partners and held one-on-one meetings with interested
end-users, including staff of The Nature Conservancy's
Florida chapter. At least one county, Collier in southwest
Florida, is using the model to help identify locations for
new taxpayer-funded protected areas. We continue to
solicit feedback on the model's utility, potential future
updates, and display considerations—for example,
whether to adjust the display threshold for what is shown
as “high” flow potential (Figure 3) to avoid turning prac-
titioners off from considering conservation of expansive
ranch lands which have lower flow potential than natural
areas.

To further share the prioritizations we developed and
contributed to, we hosted opportunities for land trust,
agency, nonprofit, landowner, and research partners to
meet with and ask questions of analysts who worked on
each prioritization. The meetings also helped analysts to
learn what end-users find most useful. These included
the January 2022 prioritization Science Exchange and an
April 2022 session at the first Corridor Summit, a confer-
ence advancing the vision for Corridor conservation. In
total, over 100 attendees learned about the four tools
above, and two additional prioritizations of broader geog-
raphies including Florida (Anderson et al., 2016).

Despite interest in the urgency component of the
Horizons model expressed at these meetings, at least one
land trust and a major state environmental agency's staff
expressed concerns that the most urgent parcels may be
too small to justify real estate transaction costs in peri-
urban areas of the Corridor. We therefore assessed the
distribution of parcel sizes across Horizons, finding 1048
parcels larger than 100 ha within Horizon 1 together
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FIGURE 5
scale of y-axis) and (b) percent of Corridor Opportunity Areas.

Parcel size versus (a) number of parcels (not log

totaling over 187,501 ha (49% of Horizon 1 and about 6%
of the entire Opportunity Areas; Figure 5). Other
attendees noted that given the high real estate values in
areas targeted for development the Horizons model may
help identify areas where tools other than acquisition or
easement are best suited for conservation. These might
include ecotourism or payment for ecosystem services.
We also heard support for greater consideration of water
resources in land conservation prioritization (see below
re: water resources report).

Following the 2022 Summit, at the request of the
FWCF and in response to Science Exchange participants
who wanted further opportunities to engage with prioriti-
zation analysts, we developed a working group focused
on Corridor prioritizations. We wrote and distributed fact
sheets for three of the abovementioned products (the
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Circuit Model was not yet completed) and hosted webi-
nars with contributors to each product. An important les-
son for us was that land trusts in the region use
prioritizations to justify projects on willing landowners'
properties more so than they do to identify new projects.
It may be fruitful to work with land trusts to map willing
sellers’ parcels onto locations of resources that are of
known interest to agencies or private funders. This might
help reveal which species and ecosystems are over- or
under-represented in conservation efforts and whether it
is buyers or sellers who should be targeted to help rectify
any undesirable biases.

3.3 |
science

Communicating and convening

The Corridor water resources report (Graham
et al., 2022) helps conservation organizations source cred-
ible data to assess and identify co-benefits that large land-
scape conservation provides beyond biodiversity
protection. The Corridor can provide protection to rivers
(62% of major rivers are within the Corridor), springs
(55% of mapped spring vents), and surface water wet-
lands (75% of marshes), but not as much to drinking
water supplies (38% of high-priority aquifer recharge
areas) or the watersheds of major springs (38%).

A major benefit of the expert panel approach to the
water resources report was to generate enthusiasm for
and interest in the Corridor campaign among academic
hydrologists and aquatic ecologists. Few were previously
engaged in the campaign for what is primarily thought of
as a terrestrial corridor, but their rigorous analysis helps
boost and broadcast the campaign's credibility around a
topic of great interest within Florida: water. A similar
expert report on the overlap of Corridor conservation
with human and natural resilience to climate change was
published in April 2024, led by Florida Atlantic Univer-
sity scientists we recruited (Polsky et al., 2024). We see
both the Corridor water and climate reports as models
for the ever-growing range of organizations and agencies
seeking nature-based solutions and win-wins for wildlife
conservation and water, climate resilience, or human
well-being (van Rees et al., 2023).

Our Corridor cartography is put to use for both tar-
geted conservation actions and public awareness and out-
reach. We supply custom maps to the Live Wildly
Foundation and the Trust for Public Lands for the above-
mentioned county ballot initiatives targeting new land
conservation. Other maps are included on signs at Zoo
Tampa (over 1 million visitors per year are invited to
share where in the Corridor they have visited), in a Corri-
dor exhibit in Washington, DC, and in a National

Ajournal of the Society for Conservation Biclogy

Geographic-sponsored habitat connectivity curriculum
for 11- to 13-year-old students. In addition, a public-
facing brand campaign, “Live Wildly,” which has gar-
nered over 154,000 social media followers on the back of
recreation-themed messaging about the Corridor has fea-
tured our mapping. All these public-facing efforts help
grow the national attention on large landscape conserva-
tion and the Corridor.

4 | LESSONS LEARNED

Conservation is fundamentally a values driven proposi-
tion. Most often, scientists are not the decision-makers
when it comes to conservation purse strings, land use
change, politics, or the actions of individuals
(e.g., landowners). However, science can help identify
the tools and priorities for protecting the values commu-
nities consider important. Engaging with diverse stake-
holders allows two-way communication between
scientists and their audiences to plan data-driven
decision-making that motivates funding, public aware-
ness, or conservation prioritizations and actions (Bisbal &
Eaton, 2022; Cooke et al., 2021; Fisher et al., 2020; Gerber
et al., 2020). Hearing stakeholders' values (i.e., what peo-
ple want to conserve; species, ecosystems, recreational
access, and ecosystem services) helps steer our science.
For example, hearing a need for more water resources
data related to the Corridor, we contracted the water
report, then distilled it for delivery to legislators and part-
ners. This helps fill one of the gaps identified in the intro-
duction, namely identifying the science and data needed
to secure conservation targets.

Moreover, planning for impact should go beyond the
intended end-user agreeing that scientist-offered products
are a good idea. Indeed, we often find science is enthusi-
astically accepted by practitioners as free help and infor-
mation, but the collaborations likely to have greater
impact must include planning how science products will
be used. To achieve what end? How long will the product
remain relevant and useful? Having early input on mutu-
ally agreed-upon goals helps ensure scientists' precon-
ceived notions of what is useful, or any researcher's bias
toward conceptual versus applied advances, do not limit
production of analyses, tools, and products that effec-
tively advance conservation (Cooke et al., 2021; Pitman
et al., 2021). More generally, we recommend taking the
time and effort to prioritize impact as part of a project’s
development, just as scientists regularly prioritize study
design.

Creating actionable products can require balancing
scientific creativity, independence, and individual ambi-
tion with a readiness to service partners' and a
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campaign's needs. This tradeoff has sometimes been a
tension for our organizations. However, shifting some
focus from discovery- or hypothesis-based conceptual
conservation science to meet the needs of implementa-
tion partners comes with more immediate uptake of one's
work, which is rewarding. In our case, this has meant
maps and analyses served directly to land trusts, film-
makers, journalists, local and state government officials,
advocates, and landowners whose missions include moti-
vating and conserving Corridor lands. We have also
found that increasing one's impact can recruit new public
and private research funders.

As of March 2024, over 82,000 ha of the Corridor have
been permanently conserved since the Corridor Act was
signed into law in July 2021, due in part to the provision
of credible science-backed information. The millions of
hectares conserved in Florida before the Corridor cam-
paign began were also informed by science-
implementation collaborations (Oetting et al., 2006).
Often, the information needed for decision-makers may
be low-hanging fruit conceptually (e.g., rates of habitat
loss), but other times may coincide with the forefront of
conservation science (e.g., valuing ecosystem services).

Place-based organizations (e.g., field stations) and sci-
entists with deep local ecological knowledge are often
familiar with local decision-making processes and players
and may have expansive networks to draw upon when
forming partnerships. Developing a working knowledge
of local institutions positioned to advance conservation is
key. These groups may include land use planners, land
trusts, lawmakers, politicians, government agencies and
staff, developers, agriculture operators, and others. Scien-
tists wanting to better understand processes relevant to
conservation outcomes can consider attending public
meetings and serving on a local advisory commission.

Conservation partnerships are also fluid, meaning
those who succeed in developing actionable conservation
science must be flexible. The priorities of multiple organi-
zations will not always overlap perfectly, and the degree
of cooperation between certain partners will necessarily
change over time. This has been true of the Corridor
campaign and can require creativity to find overlapping
priorities. Similarly, success requires an openness to new
skills and even disciplines. Because decision-makers and
the public are not necessarily motivated by biodiversity
conservation, we have partnered with hydrologists, cli-
matologists, sociologists, municipal planners, and econo-
mists to quantify potential benefits of conserved and
connected habitats to people and ecosystems.

Still, skills originally honed through conceptual
research are highly transferable to high-impact conserva-
tion settings. These include critical thinking, the ability

to consider the benefits and limitations of wide-ranging
data and models, and clear communication to partners of
tradeoffs inherent to various datasets. All are skills built
in academic science research and training and are, in our
experience, traits in high demand in applied
conservation.

Many (Beier et al., 2017; Cook et al., 2013; Gerber
et al., 2020) have noted that university and other academ-
ically oriented organizations could enable more action-
able science by better incentivizing work with applied
impacts. One of our organizations (Archbold Biological
Station) has recently built a conservation strategy to
encourage scaling and tracking of the impact of our sci-
ence. There are existing tools to help with such
endeavors, whether at the scale of a single researcher or a
large institution (Salafsky & Margoluis, 2021).

We have found it fulfilling to jump feet-first into the
campaign to conserve the Corridor and encourage others
to similarly invest in actionable science for conservation,
especially in the current climate of excitement for large
landscape conservation (CBD, 2021; White House, 2021;
Wilson, 2016). This means, in part, identifying the end-
users and their needs before research, data visualization
tools, or other products are fully planned. We have cer-
tainly not perfected this art and there are undoubtedly
other models for successful implementation of conserva-
tion science that we have yet to learn of or attempt, but
we hope the examples herein help illustrate one success-
ful approach.
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