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Introduction

Hurricane Sandy hit the New York City region on October 29th, 2012. Various coastal
communities recorded extensive damage, including Oakwood Beach, a small community
on the southern coast of Staten Island (McNeil et al., 2015). Under a New York State-led
buyout program, funded by a Community Development Block Grant (CDBG) provided
by the U.S. Department of Housing and Urban Development (HUD) (2023), the majority
of the residents of this community agreed to and advocated for a community relocation
(Salles, 2022; Shailer, 2022). The Oakwood Beach Buyout Program is significant, as it is
considered to be one of the first in the country to take advantage of a state-led managed
retreat buyout program. The ways in which this program was implemented are now
considered a critical case study for buyouts across the United States (Spidalieri et al., 2017).
Parties that laud the projects success largely attribute it to the high level of community
involvement and engagement in the form of a community-led Oakwood Beach Buyout
Committee. In total, 180 out of 184 homeowners were approved for this buyout program,
and the majority of the community was relocated (Spidalieri et al., 2017).

As a condition of the Oakwood buyouts, parts of the land were intended to be
ecologically restored to provide a natural buffer against storm surges and flooding caused
by superstorms and hurricanes (Spidalieri et al., 2017; Governor’s Office of Storm Recovery,
2023; Kensinger, 2022). However, key terms such as “natural” and “restoration” are often
left too open for policymakers and practitioners to interpret. Significantly, the legislation
introduced shortly after the buyouts, such as New York State Assembly Bill A05499A
(2015), includes wording that categorizes recreational areas under the broad umbrella
of natural ecosystems. Consequently, a clear example of the misuse of this phrasing and
interpretation is that it currently permits soccer fields, laid with concrete foundations,
to be constructed in areas that were originally reserved for natural floodplain functions
by the Staten Island Youth Soccer League (Shailer, 2022; Kensinger, 2022). Furthermore,
according to documents from a City Planning Commission Review (2017), land originally
purchased by the state from residents was eventually sold to New York City, and later sold
to unidentified, private entities in 2023 (CountyOffice.org, 2024).
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Due to this outcome, views about the program’s long-term
success have diverged sharply. While both experts and community
members view the short-term program as a success, in recent years,
Oakwood Beach community members who participated in the
Buyout Committee have expressed disappointment at a mixed-use
outcome that deprioritizes the true efforts at ecosystem restoration
(Spidalieri et al., 2017; Shailer, 2022). Comments from community
members include, “I thought they were going to let everything
grow. I envisioned swamp,” “People could have seen all the nature
here; it would have been beautiful,” and “I don’t see where the
success is...” (Shailer, 2022).

The
implementation in this case study that contributed to many

progression of missteps in long-term program
discrepancies in program outcomes raises important questions
about how to 1. Define, communicate, and implement the concept
of nature-based solutions (NbS) among experts, and 2. Advocate
for the prolonged administration, involvement, and accountability
of managed retreat programs by experts.

Although the nature of this article primarily reflects the
viewpoints of its authors, a literature and document review were
required to piece together the program timeline and experience of
Oakwood Beach residents. Sources for this article were found on
Google Scholar (scholar.google.com) and google.com. Search terms
used on Google Scholar included “nature-based solutions”, “NbS”,
“managed retreat’, “Oakwood Beach”, “Oakwood Beach buyout
program”. Search terms used on Google.com included “managed
retreat”, “Oakwood Beach”, “Oakwood beach buyout program”,
“Oakwood Beach nature-based solutions”. Public records were
accessed through the Automated City Register Information System
(ACRIS) at https://www.nyc.gov/site/finance/property/acris.page
and County Office Property Records https://www.countyoffice.org/
ny-property-records/.

Nature-based solutions

Currently, Nature-based Solutions (NbS) are defined by the
Federal Emergency Management Agency (FEMA) as: “...sustainable
planning, design, environmental management and engineering
practices that weave natural features or processes into the built
environment to promote adaptation and resilience” (United States,
2023). This definition is also utilized by HUD when implementing
Community Development Block Grants such as the Oakwood
Beach Buyout Program (U.S. Department of Housing and Urban
Development, 2023).

The FEMA definition would
aforementioned

include the
that
recreational areas act as effective mitigation against flooding

therefore

recreational areas, suggesting such
as more biodiverse and efficiently-selected ecosystem restoration
measures (United States, 2023). Both recreational areas and
ecological areas are encompassed by Community Development
Block Grants. The widespread assumption that recreational areas
and ecological areas are equivalent in addressing community
needs is also reflected in the definition established in the New
York State Assembly Bill A05499A in 2015. However, the loose
practical definition of NbS raises questions about whether
high-maintenance recreational monocultures, such as soccer

field turf, should be considered as effective a hazard mitigation

Frontiersin Climate

10.3389/fclim.2024.1514000

strategy as floodplain restoration based on the location provided
(Ferreira et al.,, 2022; Li and Guo, 2024; Lo et al., 2021). NbS
must show effective hazard mitigation, but due to a lack of data
it is difficult to ascertain whether recreational areas are effective
flood mitigation in this case (Lo et al., 2021). Given the diverse
array of definitions from academic and governmental sectors,
practitioners and communities are likely to come to the conclusion
that recreational areas with concrete foundations are considered
successful hazard mitigation strategies (Frantzeskaki et al., 2019).
The specific location requirements, as a result, may not be
considered or analyzed adequately with potential consequences for
NbS functionality (Ferreira et al., 2022).

Community-led buyout program

This case study also raises questions about how subject matter
experts and policymakers may better communicate nature-based
solutions with vulnerable communities and manage the long-term
protection of coastlines from more extreme storms. Oakwood
Beach residents initially understood and agreed that a more
traditional restoration approach would be implemented in their
community. However, due to the wording in the established policy,
this was not the case.

In September 2017, vacant lots in Oakwood Beach were rezoned
to minimize future developments (Spidalieri et al.,, 2017). Some
lots that were not passed to the Staten Island Youth Soccer League
were later passed from the state to the city government in 2021 and
then sold to unknown entities in 2023 (CountyOffice.org, 2024). A
long-term environmental plan for the lots purchased by New York
State after Hurricane Sandy has not been located by the authors of
this paper.

Case synthesis

There is a major divide between how experts and residents
view the outcomes of the Oakwood Beach buyout program in
terms of balancing and contrasting program theory and residents’
lived experiences. While experts originally lauded this case as a
successfully managed retreat, residents currently see it as returning
to an unprepared pre-disaster status quo. Due to climate change,
future storms are expected to hit New York City more frequently
and intensely. The solutions that experts employ and endorse must
be led by a community and include nature-based restoration to
reduce damage.

The solutions required to protect communities warrant long-
term project plans that protect such communities before, during,
and after a disaster. Solutions to these types of existing and
emerging climatic challenges are difficult; often, the creation and
sustainment of NbS does not exist in a vacuum, and projects
must fit into the built environment while also enhancing a
community landscape using an ecosystem’s maximum capabilities.
These high expectations for NbS as a panacea, combined with
a lack of communication and management, can lead to negative
outcomes that can cause further harm to a community and distort
understanding of NbS and its use cases (Frantzeskaki et al., 2019;
Seddon et al., 2021; International Union for Conservation of Nature
(IUCN), 2020).
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Key questions for alignment on nbs
within communities

Our analysis determined three key objectives that, when
addressed, may prevent barriers to NbS implementation similar to
those faced by the Oakwood Beach community. These objectives
may support a variety of subject matter experts for future project
collaboration, management, and implementation of vital NbS
practices. From these objectives, a table of guiding questions
(Figure 1) was developed. These guiding questions aim to support
academics, subject matter experts, practitioners, and policymakers
as they help communities navigate a post-disaster landscape. In
addition, recommendations are given that may assist various
academic, subject matter, policy, and practitioner experts in their
long-term goals of protecting communities from future hazards.

The guiding questions for academics, subject matter experts,
practitioners, and policymakers in Figure 1 will address the three
following objectives:

1. How to identify current gaps in the communication of Nature-
based Solutions between technical and non-technical audiences,

2. How to establish a better working definition of Nature-based
Solutions in hazard mitigation for use by policymakers and
practitioners; specifically, how to define and operationalize
“ecosystem function” as a hazard mitigation practice, and

3. How to establish a protocol for longer-term Monitoring and
Evaluation (M&E) involvement by practitioners, academics,
and subject matter experts in the ecosystem restoration
aspects of managed retreat practices, in order to ensure that
communication with the community remains at the forefront of
the project during its entire lifecycle.

The majority of these questions follow a similar track, focusing
on the equitable aspects of involving a community in its long-
term restoration. When restoring a community in a post-disaster
environment, experts in the field act out of good conscience;
however, bad actors or mistakes may severely affect the outcome of
a project or potentially harm a community. These questions intend
to reduce harm by increasing communication and consideration
between experts.

When addressing current gaps in the communication of
Nature-based Solutions between technical and non-technical
audiences (Objective 1), it is imperative to identify barriers that
exist in a community that may be exacerbated by an NbS project.
For example, the creation of a park that protects a community
against storm surges or wildfires may raise property values for
homeowners, yet push lower-income residents out. Not only must
communities be involved in decision-making processes and long-
term plans, but they must also be given the capacity to continue
management and maintenance long after the experts conclude the
project (Li and Guo, 2024).

It is difficult to measure how well a functioning ecosystem can
mitigate the effects of a hazard or disaster on a community (Buma
et al, 2024; Li and Guo, 2024). To expand upon this concept,
it is even more challenging to measure how well a functioning
ecosystem works when in comparison to a more managed, less
diverse ecosystem as no two projects are alike or exist in a vacuum
(Li and Guo, 2024). Therefore, when identifying a better working
definition of NbS in hazard mitigation for use by non-scientists,
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Objective 2, a variety of factors must be considered. The term,
“Nature-based Solutions” is used in multiple different contexts and
has many different meanings depending on the field. However,
we suggest that a new definition of Nature-based Solutions
across academic, governmental, and policy contexts contain the
following parameters:

e Improves community physical health through scientifically

sound practices (via hazard mitigation, pollution
reduction, and sustainable food and water access) while
minimizing harm.

e Can be managed by a community over a long term, and if
the community is unable to manage it, then overseen by local,
Tribal, or territorial government.

e Contains a portion (>50% of the patch) that is a self-sufficient,
healthy, and biodiverse ecosystem with predominantly
native species.

e A farm that uses permaculture practices (“biodiverse” farm)

may fit these criteria

The continuity of a project through Monitoring and Evaluation
(Objective 3) is seemingly the most difficult issue to address. When
practitioners, academics, and subject matter experts are involved in
the implementation of a multidisciplinary project such as an NbS,
continuity is essential, but momentum is limited. Professionals
may make mistakes, switch jobs, or retire; companies may be shut
down, or governmental departments may be merged or dissolved.
It should be at the forefront that teams, not single experts, work
with the community on a project. Funding is limited, and projects
may prove difficult to balance. Experts must keep in mind that they
have the ability to leave a project. A community does not necessarily
have this ability.

Discussion

As practical and effective Nature-based Solutions are more
incorporated by communities, acknowledging realistic project
implementation becomes more and more imperative. Academics,
subject matter experts, policymakers, and practitioners must ensure
that funding, capacity, and support can be secured for long-term
projects. By identifying key communication gaps, standardizing
crucial definitions, and establishing long-term protocols, project
implementation can be more consistent and streamlined. Managing
proper communication and expectations between experts and
community members is perhaps one of the most important skills
any expert may possess and must be incorporated into best
practices. Experts tend to “shoehorn” themselves into one subject.
However, with the climate crisis causing increased disaster risk,
experts must fill interdisciplinary shoes.

As authors, we acknowledge that these solutions are idyllic but
necessary. In a perfect world, the current residents of Oakwood
Beach would be living beside effective Nature-based Solutions that
provide storm surge protection for the next hurricane season.
However, it must be acknowledged that hazard mitigation is a
constant game of chasing perfection and balancing tradeoffs. There
will never be a “perfect storm” or a “perfect solution”, but for the
good of the communities that benefit from Nature-based Solutions
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Objective 1: Identify current gaps in the ication of Nature-based Solutions between technical and non-technical audiences
Academic
How can we reach and interact with communities that can aid in the communication of NbS projects?
How can we use this project to increase values of belonging and equity?
How do we better collaborate with practitioners to aid in better project outcomes?
What barriers exist that cause issues in communication? (Including differences in education, language barriers, education, access to transportation
or Internet, or community mistrust)
Policymaker
How do we best facilitate a community's success through policies?
How do we ensure that loopholes are omitted in policy wording?
What social and natural context is needed to understand this community?
How do we set up policies to ensure that long-term management is upheld?
What barriers exist that cause issues in communication? (Including differences in education, expertise, language, or mode of communication)
Practitioner
How do we advocate for better NbS terminology in the government?
How do we better advocate for NbS within and for a post-disaster community?
How do we educate a community about NbS before a disaster strikes?
What barriers exist that cause issues in communication? (Including differences in education, language barriers, education, access to transportation
or Internet, or community mistrust)
What potential harms does the community predict for this process?
How can we support and advocate for a community during a long-term NbS project?
Subject Matter Expert
How can we use this project to increase values of belonging and equity?
How do we better communicate what NbS are to policymakers?
How do we better collaborate with practitioners to aid in better project outcomes?
What barriers exist that cause issues in communication? (Including differences in education or expertise, language, or mode of communication)

Objective 2: Establish a better working definition of nature-based solutions in hazard mitigation for use by policymakers and practitioners

Academic

How do we communicate a novel scientific NbS definition to policymakers and practitioners?

How do we ensure that projects are accessible to and managed by the entire community?

How do we work with communities to communicate more efficient NbS practices?

What practices should we omit or discourage from the 'Nature-based Solutions' phrase and why?

How do we define ‘Nature-based Solutions’ in the context of hazard mitigation?
Policymaker

How do we ensure our wording is equitable and inclusive?

How do we define nature-based solutions in the context of hazard mitigation?

In what stage of the policy-writing process do we involve academics, subject matter experts, and practitioners?
Practitioner

How do we enhance our knowledge of the theoretical and practical aspects of nature-based solutions?

How do we ensure that we are adequately providing a community with the best possible natural improvements?
Subject Matter Expert

How do we identify the best NbS practices for a whole community?

What setbacks should we foresee that could prevent a community from creating or sustaining NbS?

Objective 3: Establish a protocol for longer-term Monitoring and Evaluation (M&E) in managed retreat

Academic

How do we create and measure an assessment for the longevity of this project?

What is the long-term plan (10+ years) for this project?

What funding is available for a long-term plan?
Policymaker

How do we ensure that loopholes are omitted in policy wording?

What funding is available for a long-term plan?

How do we prepare and discuss how inflation will affect funding?

What laws and policies are in place that can protect nature-based solutions from future re-development?
Practitioner

What is the short-term plan (1-3 years) for this project?

What is the 5-year plan for this project?

What is the long-term plan (10+ years) for this project, including potential long-term practitioner involvement?

What funding is available for a long-term plan?

What strategies do we have in place to ensure long-term community management, financial and otherwise?

How can we work with local politicians to ensure that natural projects are protected from future re-development?
Subject Matter Expert

How do we assess and measure the long-term equitability and inclusion of this project?

What evidence can be shown to practitioners to encourage better outcomes?

How do we collaborate with practitioners, non-profits, and the community to ensure long-term management?

How do we create and measure an assessment for the longevity of this project?

FIGURE 1

Nature-based solutions community alignment checklist. A list of key questions that various parties involved should consider in order to assure better
outcomes for a managed retreat program within a community affected by a disaster. An academic is noted as any scientist affiliated with a university;
a subject matter expert is noted as any other academic expert not affiliated with a university; a policymaker is noted as any governmental or
legislative employee that may write or aid in the creation of policies; a practitioner is noted as any community worker or community-facing official
that serves or advocates for the community
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and investments, it is essential to gain alignment and commit to
communities’ long-term hazard mitigation.
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