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ABSTRACT

In Cleveland, Ohio, the challenges of vacant land redevelopment are becoming increasingly
urgent, with numerous barriers hindering the process. In response, a GIS-based methodology was
developed to prioritize vacant land uses, integrating data-driven analysis with ground-truthing to
achieve consensus on optimal land utilization. This model enhances land use efficiency by
prioritizing city initiatives, promoting more compact and mixed land uses, and incorporating
insights from both experts and residents. This paper provides a detailed overview of the model’s
background and implementation process, while also discussing key barriers to its effective
application and promotion. One of the key takeaways was the need for a comprehensive and

equitable approach to revitalizing underutilized vacant parcels—one that integrates GIS-based

suitability analysis with ground-truthing.

In this research paper, I outline an integrated methodology combining data-driven GIS analysis
and ground-truthing that can prioritize land use recommendations in underutilized areas. Ground-
truthing serves as a critical layer of information to inform GIS-based mapping approach to give a
much finer grained level of detail in terms of vacant land’s potentials and constraints. This land
use repurposing model fosters optimized, iterative land use proposals, ensuring that
recommendations are both technically feasible and aligned with community needs and
aspirations (Cleveland Planning Commission, 2024). While it is not a perfect solution, it
provides a bridge between longstanding policy and data driven efforts at vacant land reuse to
potentially valuable pathway for refining vacant land redevelopment strategies and enhancing

revitalization efforts in the future.
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INTRODUCTION

Overview

Cleveland is representative of a typical Rust Belt city, characterized by abundant underutilized
parcels and neighborhood blight (Hollstein, 2019). Historically, from the late 19th century
through World War II, Cleveland thrived as a pivotal hub for transportation, commerce, and
industry, with significant contributions from oil refining, steel production, and automotive
manufacturing sectors. During this period, the city’s prosperity was evident in the fancy
mansions along Euclid Avenue and the establishment of world-class cultural institutions
(Hollstein, 2019), with its residents peaking to nearly 1 million in 1950s (Visual Cleveland |
Decennial Census Data -- Cleveland Population Change, 1800-2020, n.d.). However,
Cleveland’s economic vitality rapidly declined after World War II. As Cleveland transitioned
from its industrial golden days, it was left with a legacy of abandoned industries and
disadvantaged people who were unable to flee, creating a landscape marked by extensive vacant
lands, especially numerous brownfields, social instability, and blight. As of 2020, Cleveland’s
population had shrunk to 372,624, representing just 40% of its peak size, after nearly a century
of decline (Visual Cleveland | Decennial Census Data -- Cleveland Population Change, 1800-
2020, n.d.).

In 1969, Cleveland stood at its lowest ebb, as the Cuyahoga River, choked with industrial waste,
caught fire time and again (Kovach, n.d.). The flames upon the river stirred not only the air but
also the conscience of the city and the nation. It pushed the passage of the National
Environmental Policy Act in 1970. The Northeast Ohio Regional Sewer District invested over
$3.5 billion in restoring the Cuyahoga River as part of the Clean Water Act, and the city has
continued to uphold annual waste management programs to keep the river and its surroundings
clean. Over the past half-century, much of the downtown area has been rebuilt, with skyscrapers
rising into the city’s skyline in the 1980s and 1990s (Murray et al., 2021). Brownfield
development and urban revitalization emerged as key governmental initiatives after the mid-
1900s, forming an integral part of strategies aimed at regenerating urban cores and fostering
smart growth (De Sousa, 2005). In the 1980s, under Mayor George V. Voinovich, slum

clearance and demolition initiatives paved the way for projects like BP America’s headquarters



and the preservation of Playhouse Square. The 1990s saw continued transformation with the
$200 million Tower City Center, new housing in blighted neighborhoods, and commercial hubs
like Church Square. Investments in sports and culture, including the Gateway Complex and the
planned Rock and Roll Hall of Fame, underscored a broader strategy to regenerate the urban core
and make Cleveland a “Comeback City” (CITY PLANNING | Encyclopedia of Cleveland History |
Case Western Reserve University, 2019). Most recently, Public Square was reconceived as a world
class park alongside the construction of the new 36-story Sherwin Williams world headquarters
tower. Even as Cleveland has experienced a dramatic decline, citizens, business leaders, and

elected officials have been and are still working together to curb the blight in Cleveland.

In some areas of Cleveland, urban decline appears to be slowing or even reversing. Some Special
Planning Areas (SPAs), such as Downtown, Ohio City, Edgewater, and Old Brooklyn (Figure 1
in green), experienced significant population growth and housing expansion between 2010 and
2020. Notably, Downtown saw an 80% increase in housing units and population growth of over
40%. Additionally, two primarily residential areas—Ohio City, located west of Downtown, and
University Circle, the arts district on the East Side—also witnessed substantial growth in both
housing and population (Census 2020, n.d.). That said, it is evident that East Cleveland is
significantly more disadvantaged, as most SPAs experiencing both housing and population
decline (in pink) are located there. Some SPAs exhibit an adverse trend, with a slight decrease in
population alongside modest housing growth. Meanwhile, SPAs where housing construction and
population growth are misaligned (in yellow) are primarily concentrated on the west side, an area

characterized by higher-quality single-family housing (Census 2020, n.d.).
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Figure 1 Census 2020 (n.d.), retrieved from the Cleveland Planning Commission. Data map showing the five
Cleveland neighborhoods (in green) with optimistic Census trends: where people were increased, and housing was

added

Despite these success stories, core urban issues remain in the surrounding neighborhoods to the
east and south; the downtown transformation has not yet fundamentally changed the city’s
declining reality at the neighborhood and community scale. Cleveland’s decline persisted
through the late 20th century and worsened with the strike of the Great Recession. Between 2007
and 2015, over a quarter of the city’s properties faced foreclosure. Communities struggled with a
chain reaction of challenges, including deteriorating buildings, lead contamination, and

speculative investors purchasing homes online in quantity (lincoln-superuser, 2021).

The Role of Land Banks

In Cleveland’s fight against this ongoing blight, land banks have played a crucial role in the

attempt to make change. The foreclosure crisis has had a profound impact on disadvantaged
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neighborhoods in Cleveland, particularly those with predominantly black residents. The collapse
of the housing market led to widespread property abandonment, prompting the local land bank to
intervene. Through a revised administrative tax foreclosure process, vacant and derelict
properties have been reclaimed to mitigate urban decay (Progress, 2021). Currently, out of
Cleveland’s 167,000 land parcels, approximately 33,000 remain vacant, with 18,000 of them
under the ownership and management of the Cleveland Land Bank (Kowalski, 2024). These
vacant lots are more than just a visual blight on local neighborhoods. They contribute to issues
such as illegal dumping and crime while increasing the city’s financial burden due to
maintenance (Kowalski, 2024). In Cleveland as in all Rust Belt cities, the presence of
brownfields and other polluted areas creates gaps in the urban fabric and poses challenges for
redevelopment or reuse because they are complicated by hazardous substances, pollutants, or

contaminants (Wallerstein, n.d.).

In response to the blight of post-industrial vacant land conditions, multiple stakeholders in
Cleveland have been gathering and analyzing vacant parcel data for the past several decades,
including brownfields. In recent years, the City of Cleveland collaborated with entities such as
the Western Reserve Land Conservancy (WRLC) to survey, assess, and analyze close to 163,000
parcels (City of Cleveland Property Inventory - 2023, 2023). With federal dollars from the
American Rescue Plan Act (ARPA), the city utilizes the data to enhance existing initiatives and
develop programs aimed at supporting homeowners, safeguarding renters, focusing on
reforestation projects, and enhancing lead awareness, mitigation, and hazard reduction efforts.
The property inventory result also provides a statistical analysis of property ratings and locations,
and they highlight features in property data by ward and neighborhood (City of Cleveland
Property Inventory - 2023, 2023). These documents and analyses provide a solid foundation for

the redevelopment efforts of Cleveland’s vacant lands, especially brownfields.

Zoning

Redevelopment of vacant land parcels has been historically challenging and restrictive due to the

exclusionary nature of traditional zoning, which restricts innovative land use strategies. Racially
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discriminatory practices like redlining, which have concentrated disinvested neighborhoods
predominantly in East Side Cleveland, also have posed additional challenges for redevelopment
(Lasting Impact of Cleveland’s “Redlined” Neighborhoods, 2020.). These outdated zoning
practices often fail to integrate community input into decision-making, resulting in development

proposals that are not achievable and that do not fully align with local needs.

However, Cleveland presents an opportunity for zoning reform through approaches like form-
based codes, which emphasize flexibility and design over rigid zoning for land development. By
leveraging large datasets, GIS analysis, and ground-truthing, planners can make more informed
zoning reform decisions that reflect on-the-ground realities. City planners and policymakers have
recently taken on the role of visionaries, breaking away from conventional constraints and
introducing creative approaches such as Transit-Oriented Development (TOD), the 15-Minute
City Index, and nature-based solutions (Cleveland Planning Commission, 2024). Combining
expert consultation with resident input, the Cleveland Planning Commission (2024) hopes to
harness these collective efforts to counteract the limitations of outdated zoning practices, further
addressing the vacant land inventory burden for the land bank and promoting prioritized vacant

land redevelopment.

Summer Internship (2024)

In the summer of 2024, I interned with the Western Reserve Land Conservancy (WRLC) and
helped develop and implement a GIS-based mapping model with the Cleveland Planning
Commission and other community development corporations (CDCs) like Slavic Village
Development and Burten, Bell, Carr. My internship experience provided me with firsthand
exposure to the complexities of urban revitalization and procedural land-use planning. Through
participation in Planning Commission meetings and discussions, I observed the intricate balance
between policy, community needs, environmental constraints, and economic realities. These
meetings highlighted both challenges and opportunities in reshaping Cleveland’s urban
landscape. One of the key takeaways was the need for a comprehensive and equitable approach
to revitalizing underutilized vacant parcels—one that integrates GIS-based suitability analysis

with ground-truthing.
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Through this streamlined land use repurposing strategy, urban planners can ensure that the
proposed land uses are not only technically feasible but also resonate with the local community’s
visions. This novel methodology enables a balanced integration of professional expertise and
local insights, fostering a consensus-based planning approach. It combines city initiatives such as
Transit-Oriented Development (TOD), the 15-Minute City Index, and nature-based solutions,
along with input from neighborhood planners and residents’ ground-truthing, to ensure a more
holistic and adaptable urban redevelopment process. Through such synergistic practices, it is
possible to propose equitable and sustainable land-use solutions that are informed both by
analyzed data as well as insights from the professional and local level, thereby avoiding the
pitfalls of relying solely on either technological solutions or unstructured community inputs

(Cleveland Planning Commission, 2024).

Before I stepped into this project, the land use repurposing model had already benefited from a
strong foundation within the community. The neighborhood was served by existing RTA transit
stations, and the local CDCs—such as Slavic Village Development and Burten, Bell, Carr—had
built trusted, effective communication channels with residents over time. Additionally, the
Western Reserve Land Conservancy had previously conducted parcel-level surveys of vacant
land, while the Cleveland Planning Commission had assembled spatial datasets and conducted
preliminary GIS analyses that could be expanded upon. Importantly, there was a shared
recognition among the City, CDCs, and residents that revitalization efforts must prioritize
affordable housing while addressing residents’ more immediate, people-centered concerns—such
as employment, safety, and sanitation. The long-term objective was not gentrification, but to
bring vitality back to the neighborhood in a way that reflected the community’s values. In this
context, the GIS-ground-truthing model served as a critical bridge: a way to translate technical
planning tools into a participatory process that could engage residents meaningfully. While the
model itself cannot realize the community’s vision overnight, it provides a scalable framework

for continuous community-centered planning and action.

In this research paper, I outline an integrated methodology combining data-driven GIS analysis
and ground-truthing that can prioritize land use recommendations in underutilized areas. Ground-
truthing serves as a critical layer of information to inform the GIS-based mapping approach to

give a much finer grained level of detail in the terms of vacant land’s potentials and constraint.
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This land use repurposing model fosters optimized, iterative land use proposals, ensuring that
recommendations are both technically feasible and aligned with community needs and
aspirations (Cleveland Planning Commission, 2024). While it is not a perfect solution, it
provides a valuable pathway for refining vacant land redevelopment strategies and enhancing
revitalization efforts. Further reflections on the model and recommendations are discussed in the
critical reflections section. For example, the model faces limitations in the conflicting interests of
stakeholders, the uncertainty of future predictions, the applicability of data-driven mapping, and

its broad-scale implementation.

Paper Structure

This Introduction provides a background on the historical trajectory of Cleveland,
deindustrialization, population loss, vacant land distribution, and past and current strategies

around land revitalization.

The Literature Review explores the role of GIS applications in land use planning, emphasizing
how spatial analysis tools contribute to decision-making. Community-based planning and
ground-truthing is then introduced, highlighting the importance of resident participation in
shaping land use policies. By integrating GIS analysis with inclusive engagement processes like
ground-truthing, the model addresses the technical challenges of land reuse, but also ensures that

redevelopment reflects the lived experiences and needs of its residents.

The Application section how Cleveland is applying GIS-based planning models to address urban
vacancy, promote sustainable land use, and support inclusive redevelopment. The chapter delves
into city-wide initiatives, such as Transit-Oriented Development and the 15-minute city concept,
evaluating how these frameworks enhance accessibility and livability. The city is strongly behind
these efforts and believes in them, designating staff and resources to undertake research and pilot
projects. Finally, Nature-Based Solutions are discussed as a means of integrating sustainability
into land use recommendations. Zoning reform, Transit-Oriented Development (TOD), the 15-
minute city vision, and Nature-Based Solutions collectively offer a data-informed planning

model to prioritize vacant land reuse. This approach facilitates the use of comprehensive and
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fine-grained spatial data to support more informed, evidence-based, and efficient decision-

making in land use planning.

The Methodology section outlines the approach adopted in this research. It introduces the pilot
study area Buckeye/Woodhill, including its development trajectory, demographic analysis,
community organizations, and neighborhood projects. Then it details the data collection and
analytical process, including spatial data collection, spatial analysis, stakeholder engagement,
and field verification. The main purpose of this section is to technically introduce each step of
the methodology, while linking it back to the previously constructed theoretical framework. It
provides a detailed explanation of the model’s rationale and offers technical guidance, aiming to

provide professionals who wish to replicate or improve the model with a clear reference.

The GIS/Ground-truthing Process chapter presents the pilot case study of Buckeye/Woodhill.
This section presents how every vacant parcel in Buckeye/Woodhill was identified and
categorized using GIS and professional and community input within a streamlined process. It
also covers the designation of thresholds, mathematical calculations, and spatial methods, with
each step thoroughly explained and presented in detail. In addition to the data-driven mapping
process step by step, the chapter also illustrates how spatial analytics, expert insights, and
resident-led verification were combined to refine land use proposals. The Slavic Village pilot
established a structured ground-truthing framework. The process empowered residents to
validate or challenge land use recommendations, and their input was reviewed and selectively
incorporated into finalized proposals. This model was later adapted for Buckeye-Woodhill,

where the planning process was optimized based on lessons learned from Slavic Village.

The Critical Reflections chapter provides a critical assessment of the application process and
findings. It explores the strengths and limitations of methodology and elucidates how the
interplay of dream, data, partnership, and power shapes and promotes vision change. It shows
that forecasting bias, administrative constraints, policy limitations, and the complexities of
engaging residents in the planning process can possibly contribute to the model’s practical

limitations.
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LITERATURE REVIEW

GIS Suitability Analysis in Land Use Planning

As Cleveland explores new regulatory frameworks, Geographic Information Systems (GIS) play
a crucial role in analyzing land-use potential and guiding redevelopment efforts. A Geographic
Information System (GIS) is a system of hardware, software and processes that facilitates the
administration, manipulation, analysis, modelling, representation and visualization of
georeferenced data to tackle the organization and stewardship of resources (Escobar et al., 2008).
The data-driven overlay procedures are crucial in various GIS applications (O’Sullivan, ¢2003).
These techniques are leading the innovations in land-use suitability analysis. They include
multicriteria decision analysis (MCDA), artificial intelligence methods in geo-computation,

visualization methods, and Web-GIS methods (O’Sullivan, ¢2003; Malczewski, 2004).

GIS has been widely applied in land-use assessment, especially suitability studies. McClintock et
al. (2013) utilized GIS analytics and mapping to assess the potential contribution of vacant land
to agriculture in Oakland, California, thus identifying the potential sites of production. Based on
the parcel conditions, such as parcel size, slope, land use in the land inventory, McClintock et al.
(2013) identified the ecological values of the vacant land parcels. In McClintock et al. (2013)’s
research, GIS is instrumental in identifying suitable sites for specific land uses, such as urban
agriculture. By analyzing multiple land parcel information, GIS helps pinpoint vacant or

underutilized land that can be repurposed.

Beyond land use assessment, GIS can serve as a decision-support tool and offer a bottom-up
alternative to traditional top-down planning approaches, promoting multi-stakeholder
collaborative decision-making (Pearsall et al., 2014). Pearsall et al. (2014) proposed a GIS-based
Multi-Objective Land Allocation (MOLA) method to help policy makers determine the
prioritized uses of land, including residential, commercial, and green space redevelopment. They
can choose the prioritized uses with the help of a Multi-Criteria Evaluations (MCE) decision
support tool. However, Pearsall et al. (2014) also highlighted that economic considerations often
drive repurposing decisions, as cities prioritize developments that generate tax revenue, such as

housing and businesses, over green projects like parks and green spaces.
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However, most GIS methods are designed around theories of spatial representation and
computation, incorporating firm beliefs in the instrumental rationality that underpins spatial
planning processes (Malczewski, 2004). Instrumental rationality makes a positivist hypothesis,
assuming spatial reasoning and scientific analysis guides the planning process. It operates on the
premise that there is a straightforward correlation between the quality of information and the
performance of decision-making derived from that information (Malczewski, 2004). However,
this approach overlooks the impacts of social, political, and public participation factors, instead

favoring a more technology-driven decision-making model.

Compared to Malczewski (2004), who focuses on the technical aspects, Elwood (2002) critically
reveals the intricate ways that GIS influences the way knowledge is created and used in urban
planning. Elwood (2002) argues that technological complexity may hinder resident
empowerment and contribute to power inequalities. Elwood (2002) studied the needs of the
community to access GIS technology and conducted in-depth interviews with the Minneapolis
community to understand the GIS dilemma. She proposed that improving the use of GIS in
marginalized communities promotes empowerment. She revealed that GIS is not a neutral tool.
While it enhanced the legitimacy of the neighborhood as an association, it also altered its
practices and objectives. Notably, it fostered a greater dependence on rational planning processes,
which may inadvertently create participation barriers for certain residents (Elwood, 2002).
Additionally, the emphasis on standardizing information led to a shift in priorities within the

organization, giving those with stronger technical skills more voice (Elwood, 2002).

For vacant land projects to foster meaningful participation, they should address the needs of
under-resourced groups, such as low-income communities, by creating dedicated spaces for
marginalized populations to contribute (Kim et al., 2020). Tailored surveys can also serve as a
valuable tool for gathering input from these groups. When individuals from disadvantaged
backgrounds participate in deliberative forums, they tend to approach their roles with seriousness,

demonstrating a willingness to engage, learn, and discuss (Kim et al., 2020).

Malczewski (2004) also highlights how the role of technology in GIS and urban planning has
evolved over time, transitioning from a pure technical tool to an interactive system that actively

involves policy makers, planners, and residents in decision-making. During the innovation stage
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(1950s—-1970s), GIS functioned primarily as a scientific tool for computer-assisted overlay
mapping. In the integration stage (1980s), it began incorporating political considerations,
utilizing cartographic modeling and Multi-Criteria Decision Analysis (MCDA) to support more
complex decision-making. By the proliferation stage (1990s—present), GIS became more user-
oriented, adopting participatory and collective design approaches while integrating Al-driven
geocomputation, web-based GIS, and interactive visualization. Klosterman (2001) described the
1990s as an era of “collective design” in information technology, where systems were developed
to enhance social interaction and promote shared objectives. Within this framework, GIS is being
viewed as a collaborative planning tool used in partnership with the public, rather than a tool for
top-down plan making. This evolution marks a shift from technical and data-driven planning

toward a more inclusive and collaborative decision-making process in urban development.

Ground-Truthing in Community-Based Planning

Community-based planning has gained growing recognition as an essential framework for
fostering equity, responsiveness, and legitimacy in urban and regional planning. Unlike
traditional top-down approaches that centralize authority and limit public input, community-
based planning emphasizes the active involvement of residents and stakeholders throughout the
decision-making process. This model seeks to reflect the lived experiences, values, and priorities

of diverse communities by integrating their voices into planning outcomes.

In contrast to top-down decision-making, collaborative planning seeks to integrate diverse
perspectives into the planning process, ensuring that stakeholders contribute to shaping outcomes.
Collaborative or participatory planning involves engaging residents and stakeholders in the
planning or decision-making process through various methods such as surveys, online forums,
public gatherings, and field visits, with the aim that their involvement will shape the planning
outcomes (Faehnle & Tyrvidinen, 2013). To effectively implement collaborative planning,
meaningful community engagement should establish a two-way conversation that respects a
community’s history, perceptions, and experiences. Unlike top-down decision-making,
participatory planning follows a spectrum, ranging from informing the public to empowering

them in decision-making (Fedewa & Severn, 2014). Fedewa & Severn (2014) argued that the

18



depth of engagement depends on the investment of time and trust-building efforts, with stronger
relationships and partnerships leading to more inclusive and impactful planning. By
incorporating diverse perspectives through surveys, public meetings, focus groups, workshops,
and advisory committees, participatory decision-making, and delegated decisions, planners can
gradually promote more responsive and equitable planning processes (Fedewa & Severn, 2014).
This progression moves from informing and consulting the public to actively involving and

collaborating with them, ultimately leading to shared decision-making and empowerment.

A key tool in participatory and collaborative planning is ground-truthing, which has evolved
beyond its original use in verifying remote-sensing data. Pickles (1995) reinterpreted ground-
truthing as a tool for critical legal analysis and community knowledge and expanded the
traditional concept of ground-truthing. This involves geospatial technicians verifying remote-
sensing data, by critically introducing an early critique of GIS and its function in corporate and
state surveillance and control over society. In Pickles (1995)’s study about critical legal theory,
maps were ground-truthed by people of color, relying on critical community knowledge to define
boundaries and racial divides. This approach is crucial in assessing the allocation of public

facilities and understanding its effects on communities, neighborhoods, and their residents.

Beyond the application in legal and social contexts, ground-truthing has also been widely used in
environmental land use analysis. Morckel (2015) conducted a comparative study assessing the
perceived attractiveness of community gardens and vacant lots in Columbus, Ohio, utilizing
photographic evaluation as a ground-truthing approach. The study incorporated on-site
photographic documentation, participant perception surveys, and expert maintenance
assessments, offering a multi-dimensional validation of land conditions. Eanes & Ventura (2015)
identified and assessed vacant urban land for potential community garden sites in Madison,
Wisconsin by combining stakeholder input, expert knowledge, and ground-truthed data. After
filtering out unsuitable parcels during the virtual site identification process, 1,330 of the original
3,650 parcels remained (Eanes & Ventura, 2015). In the data verification stage, ground-truthing
was conducted to verify the accuracy of remotely sensed or interpreted data. The remaining
parcels underwent in-person site visits, where researchers assessed additional suitability factors
that could not be evaluated remotely, such as proximity to water sources, transportation

accessibility, and land-use conflicts (Eanes & Ventura, 2015). The process later incorporated
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stakeholder input to refine and weigh different suitability criteria; several decision models were

carried out for a comprehensive suitability analysis (Eanes & Ventura, 2015).

Working together across different sectors depends on an understanding of how people think, act,
and take the lead in their communities. By encouraging integrative collaborative learning,
stakeholders can develop the capability to think about and deliberate issues systematically (Kim
et al., 2020). Residents can produce experience-based knowledge, when integrated into the
planning framework, enriches the quality of decision-making (Faehnle & Tyrviinen, 2013). Kim
et al. (2020) identified policies and programs designed to address the challenges of vacant land
projects, with a particular emphasis on community participation. According to Kim et al. (2020),
while high vacancy rates pose significant challenges for cities facing financial and social
instability, implementing community engagement strategies can help release the positive
potential of vacant land, increase public awareness, and foster a more constructive perception of
land use. In this process of idea exchange, participants may uncover possibilities they hadn’t
initially considered, such as reimagining vacant land not just as a site for future development
speculation but as an immediate opportunity to create green spaces that bring tangible value to

the community, thus shifting perspectives to explore the land’s true value.
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APPLICATIONS OF GIS-BASED MODELING CLEVELAND

Building on the discussion of reconciling GIS analysis with on-the-ground conditions, it is
crucial to explore how these tools address both the existing challenges and opportunities in
Cleveland’s planning landscape. Two major concerns—vacant land and zoning reform—
highlight the pressing need for more strategic and data-driven planning approaches. With a
substantial inventory of vacant properties, the city has to repurpose underutilized spaces and
reduce the financial and environmental burden of vacancy in the land bank. Simultaneously,
zoning reform offers a possibility to reimagine land use more systematically, innovatively, and
inclusively, ensuring that redevelopment efforts align with evolving resident needs. GIS and

ground-truthing play a pivotal role in identifying parcels suitable for redevelopment.

Beyond the current land use challenges, GIS informs broader city initiatives aimed at shaping a
more livable and sustainable Cleveland. From TOD and 15-minute city strategies to Nature-
Based Solutions, these planning approaches reflect the City’s aspirations for a more compact,
sustainable, livable, and equitable urban environment. Translating these visionary goals into
actionable planning requires technical tools like GIS, and a nuanced understanding of how they
align with professional advice and resident insights through consultation and ground-truthing.
This section delves into how GIS-based models are implemented in Cleveland, considering the
intersection of data-driven decision-making with the City’s policy goals, aspirations, and the

implementation challenges.

Land Bank & Vacant Land Redevelopment

Deindustrialization has led to significant demographic and economic shifts in rest belt cities such
as Cleveland, resulting in lower urban densities and less intensive land use. Innovative land
management strategies have emerged as a response to these challenges, aiming to repurpose
vacant properties and mitigate urban shrinkage. Throughout the 20th century, population decline
with excessive vacancy was most pronounced in cities across the Northeast and Midwest, a trend
that has been far more prominent in the U.S. than in other countries (Mallach,2023). This trend is
evidenced by the fact that 49 American Rust Belt cities have lost over 50% of their housing stock
since 1970 (Hackworth, 2016). As population and household numbers decline, so does the

demand for housing, stores, and workplaces, leading to physical transformations in these cities.
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Vacant buildings are often demolished, reshaping the urban landscape and making demolition a
widely used policy tool for managing urban shrinkage. Mallach (2023) argued that shrinking
cities should recognize that national and regional governments may not intervene to rescue them,
requiring them to adopt flexible strategies to manage urban shrinkage. In response to the crises,
many cities and counties have established land banks to handle the growing number of vacant
properties (Hackworth, 2016). Approximately 200 cities in the U.S. have established community
land trusts, which take over vacant, foreclosed properties, maintain and spin off them, and

repurpose the parcels for new uses such as affordable housing (Mallach,2023).

The idea of land banks emerged in the 1960s as proposed innovative tools to two contrasting yet
interconnected urbanization challenges: the uncontrolled suburban sprawl and the growing
abandonment of inner-city (Alexander, 2011). Initially conceived as a tool to manage land more
strategically, land banks were envisioned as public entities that could acquire and hold land for
future use. Their role became especially significant in addressing the increasing tax-delinquent
and abandoned properties. However, they were often left out of the private market due to their
low value or legal complications (Alexander, 2011). Over the past forty years, land banking has
dealt with widespread property abandonment rather than as a proactive land reserve entity
(Alexander, 2011). The focus has largely been on managing delinquent property taxes and
reclaiming vacant properties. While in some areas land banks have been used strategically for
neighborhood redevelopment, their primary function has been to intervene in market failures

(Alexander, 2011).

Cleveland was among the first cities to establish a land bank in the late 20th century. One of the
main reasons that prompted the creation of this “first-generation” land bank was the failure of the
outdated property tax enforcement system (Alexander, 2011). The old tax systems did not
consider the scenarios of speculators buying low-value properties but not maintaining them
properly, resulting in long periods of abandonment or tax delinquency that ended up being a
burden on the city. Since these tax-delinquent properties often remained unsold due to excessive
tax liens or cycled through repeated foreclosures without improvement, local governments were
forced to take ownership of these in-debt properties (Alexander, 2011). During the 1980s and
1990s, Cleveland’s land bank helped convert vacant and tax-delinquent properties into

productive use. However, despite managing up and transferring up to 500 parcels annually,
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Cleveland struggled to keep pace with the volume of parcels needing intervention in the
inventory, which ranged between 1,000 and 2,000 parcels per year (Alexander, 2011),
highlighting that land banks sometimes lacked the capacity to fully tackle the large scale of

property abandonment.

In addition to managing vacancy and controlling suburban sprawl, the role of the land banks
expanded to focus on revitalizing declining urban areas over time by streamlining the vacant land
redevelopment process (Alexander, 2011). One of the core functions of land banks is
determining the vacant land disposition for productive reuse, transforming underutilized parcels
into opportunities for economic development and community revitalization. The ultimate
objective is to transfer these properties back into productive use, ideally to the point where the
land bank itself is no longer needed (Alexander, 2005). This is because, before disposition occurs,
land banks must manage and maintain the acquired properties, which involves tasks such as lawn
care, tree maintenance, and trash removal. These maintenance responsibilities can be both costly
and time-consuming, often requiring millions of dollars annually to ensure that vacant land does
not become a public nuisance (Schilling & Logan, 2008). To reduce operational pressures with
increasing parcels in the inventory, land banks inevitably need to dispose of some land to achieve

organic circulation.

The redevelopment of vacant land can take many forms, with land banks playing a key role in
facilitating property transfers for various uses. These vacant properties may be sold to developers
for commercial and residential projects, transferred to community development corporations
(CDCs) for initiatives such as affordable housing and public spaces, or allocated to individuals
for uses like side yards. However, determining the suitable uses for vacant parcels is not easy.
Financial, regulatory, institutional, and physical barriers collectively create significant challenges
that need to be addressed to facilitate successful urban land redevelopment efforts (Goldstein et
al., 2001). For example, redlining has historically limited access to funding for urban
redevelopment projects, particularly for mixed-use developments. However, Goldstein et al.
(2001) still provided some success stories, such as Portland promoting vacant land development
through regional planning and urban growth boundary (UGB) policies to restrict urban sprawl
outside the metropolitan area, contributing to urban infill and redevelopment. The internal

reforms of the Providence, Rhode Island city government, which coordinated the processes of
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vacant land management agencies and strengthened land enforcement, also contributed to
resolving the vacant land issue. The establishment of an environmental cleanup fund then
facilitated site remediation and penalized non-compliant landowners (Goldstein et al., 2001).
This intergovernmental coordination, strict enforcement, and economic incentives created a

fertile ground for the effective management of vacant land.

Addressing the complexity of vacant and underutilized parcels in Cleveland requires creativity
and innovation. Procedurally, integrating technical GIS technology with innovative public
engagement strategies can enhance decision-making and community involvement. To produce
innovative solutions, emerging concepts mentioned earlier such as Transit-Oriented
Developments (TODs), the 15-minute city model, and Nature-Based Solutions offer promising
approaches to revitalizing underutilized urban spaces and fostering sustainable, inclusive growth.
Successfully repurposing these vacant parcels also necessitates a departure from rigid, outdated
zoning that have long restricted compact and mixed-use development and failed to respond to
evolving urban needs (Goldstein et al., 2001). The next section talks about how the Cleveland
Planning Commission has moved toward a more flexible, innovative, and data-driven approach

to repurpose vacant land uses.

Zoning Reform

Zoning restrictions have become significant challenges for redevelopment and land use planning.
Rigid zoning regulations often limit flexibility in repurposing land, while insufficient community
involvement can lead to mismatched developments that fail to meet local needs. Without
collaborative efforts, redevelopment projects may face delays, resistance, or ineffective land use
outcomes. In the US, Zoning established by law the superiority of single-family homes and
indirectly continued to maintain racial and class segregation through land-use regulations and
restrictive covenants. The American zoning epitomizes suburbanization after World War II. This
idea enshrines single-family homes as the ideal urban setting to embrace the “American Dream”,
which was reinforced by a belief that zoning is hierarchical through Euclidean zoning ordinances
(Micklow & Warner, 2014). The Supreme Court first validated the notion that the single-family
lifestyle and exclusively residential zones were appropriate and legitimate in the 1926 Village of

Euclid v. Ambler Realty Corp case in Euclid, Ohio (Village of Euclid v. Ambler Realty Co., 272

24



U.S. 365 (1926), n.d.). Justice Sutherland, who delivered the Court’s decision, upheld the
exclusion of multi-family housing from single-family districts, condemned corner stores as
threats to public welfare and apartments as “parasites” that took advantage of the amenities and
open spaces (Village of Euclid v. Ambler Realty Co., 272 U.S. 365 (1926), n.d.). In Arbitrary
Lines: How Zoning Broke the American City and How to Fix It, Gray (2022) critically evaluates
zoning as an inherently flawed system. Gray (2022) highlights how zoning institutionalizes
exclusionary mechanisms by catering to coalition interests that prioritize certain groups over
others. This exclusive approach to city planning ineffectively fossilizes neighborhoods in

“amber,” institutionalizes segregation, and embeds a sprawling vision of urban development.

For over eight decades, zoning in Cleveland has played a crucial role in shaping the city and
serving its residents. Initially designed to address the challenges of its time, it effectively
separated residential neighborhoods from the negative impacts of industrial activity, adapted to
an era dominated by automobiles, and ensured the provision of green spaces as the city rapidly
expanded (Form Based Code, n.d.). Although well-intentioned, zoning has significantly
contributed to racial segregation and rigidity in Cleveland. In Exclusionary Zoning in Cuyahoga
County, Lepley and Mangiarelli (2020) highlighted how zoning in Cuyahoga County has
reinforced a power dynamic by designating 58% of the total land exclusively for single-family
housing. This zoning approach has effectively preserved access to high-quality public education
and homeownership opportunities for the white upper-middle class, while communities of color
have been concentrated in east side Cleveland, where multi-family housing and rental properties
are more prevalent (Lepley and Mangiarelli, 2020). The case study in this paper sits at the
intersection of these areas, characterized by a higher density of multi-unit housing. Despite
efforts to update Cleveland’s code since its establishment in 1929, successive modifications have
made it increasingly complex and difficult to navigate, while failing to fundamentally address the
historical disparities in inequality. Such outdated zoning also stifles transformation, as cities need

to evolve, adjust, and accommodate their evolving populations (Gray, 2022).

In response, the Cleveland Planning Commission argued that the existing zoning regulations are
now misaligned with Cleveland’s vision for the 21st century and a neighborhood approach is
needed to serve as a guiding principle for future land use (Form Based Code, n.d.). Zoning

reform can allow for higher-density and multi-family developments, addressing the exclusionary
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nature of traditional zoning and fostering more dynamic communities (Bronin, 2024). Allowing
such developments would not only increase housing supply but also promote inclusivity and help
control rising housing costs. While Houston is an exception among U.S. cities without
conventional zoning, its land-use regulations still incorporate similar zoning principles. Bronin
(2024) described that Houston’s policy of reducing lot sizes has encouraged residential
construction and expanded affordable housing options. This flexibility has contributed to
significant progress in tackling homelessness, with the city successfully housing 25,000
individuals and reducing its homeless population by 63% (Bronin, 2024). Removing zoning

barriers has made housing development more adaptable and practical.

Beyond housing development, zoning reforms can also promote more vibrant and diverse land
uses. After the Kelo v. City of New London case in 2005, some communities have redefined the
land use priorities such as prioritizing commercial zoning rather than residential zoning. This
realignment has the potential to create more human-centered neighborhoods by introducing
mixed-use developments that enhance convenience for residents (Micklow & Warner, 2014).
Additionally, zoning reforms can help curb urban sprawl, promote multi-modal transportation,
and support environmentally sustainable urban growth (Gray, 2022). Such reform is crucial for
building more equitable, dynamic, and sustainable communities that can adapt to changing needs

and meet the demands of present and future generations.

In Cleveland, the zoning reform started initial pilot projects through the Form-Based Code in
Detroit Shoreway/Cudell, Hough and the Opportunity Corridor, as designated by the City
Planning Commission (Cleveland Form Based Code Project, 2019). The Cleveland
Neighborhood Form-Based Code was designed to promote more consistent outcomes and
enhance the quality of the public realm by defining the physical structure of buildings. It
regulates the relationship between building facades and public spaces, the form and scale of
buildings relative to one another, and the layout and character of streets and blocks (Cleveland-
Form-Based-Code-REV.Pdf, n.d.). The Cleveland City Planning Commission launched the
LandCode initiative, introducing the new code and piloting it in Detroit Shoreway/Cudell, Hough,
and the Opportunity Corridor with on-going public viewing. This project aims to enhance
transportation alternatives, create walkable and healthy neighborhoods, and promote diverse

housing options. By fostering a vibrant urban experience, it seeks to attract businesses and new
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residents, ultimately contributing to the city’s revitalization (Cleveland’s New Form Based Code,
2024). This zoning reform reflects a broader shift toward data-driven and community-informed

urban planning.

Transit-Oriented Development

The Manager of Strategic Planning for the Cleveland Planning Commission Matt Moss (2024)
argues that Cleveland’s historic streetcar lines have served as the backbone for brownfield
redevelopment and urban infill. However, since the 1950s, increasing auto dependency has
diminished many pedestrian-friendly spaces. By implementing Transit-Oriented Development
strategies, Cleveland can foster more sustainable and equitable urban growth. Transit-Oriented
Development (TOD) promotes a compact, mixed-use design that integrates land use with transit
systems, focusing on medium to high density development and walkable, bike-friendly areas
near transit hubs (Liu et al., 2020). This development has an intention to promote smart growth,
inject vitality into declining inner-city settings, and expand lifestyle choices, such as expanding
community accessibility and encouraging public transportation (Cervero & Program, 2004;
Singh et al., 2017). In urban planning, TOD also highlights the advantages of compact and well-
integrated land uses connected by high frequency transits and transportation nodes (Kaniewska et

al., 2024).

The concept of TOD was developed by Calthorpe (1993) as a planning model that emphasizes
high-density development, diverse land uses, and pedestrian or cyclist-friendly environments
around transit stations. This prototype has shaped most TOD practices through various
applications across the world. Calthorpe (1993)’s TOD model can be expanded to corridor and
regional scales. Calthorpe (1993) argued a main transit line could encompass several TOD nodes,
creating a series of TODs along the transit route to enhance efficiency. These chains can
interconnect, establishing a corridor-based regional network of TODs. In Cleveland, the
proposed Transportation Demand Management (TDM) program aims to support Transit-
Oriented Development (TOD) and foster reinvestment within the core of Cleveland
neighborhoods. This program applies to new developments and major renovation projects

situated within a % mile of high-frequency transit stops, where high-frequency transit is defined
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as bus or rail services operating at 15-minute intervals (Cleveland Takes Big Steps toward Mayor
Bibb’s Vision for a 15-Minute City | City of Cleveland Ohio, n.d.). Based on this rule and
transportation data from the Greater Cleveland Regional Transit Authority (RTA), the City

Planning can utilize transit stops as TOD nodes to map out TOD corridors and regional zones.

TOD serves not only as a tool for enhancing areas with insufficient land use elements, but also as
a strategy for leveraging existing strengths in areas with high potentials. Bertolini (1999) argues
that under the principles of TOD, land use and transportation need to be closely integrated to
achieve more efficient and sustainable urban development. In unsustained nodes with strong
transit connections but lacking in employment, services, and housing, TOD planning should
concentrate on enhancing these land use elements. This model has been widely used and
expanded in numerous TOD studies to plan and evaluate the alignment of integrated land use and
transit. However, Ibrahim et al. (2023) proposed that TOD levels are conducive to promoting
TOD project outcomes, and areas of high potential and interest are more conducive to successful

and effective programs.

However, when examining the Buckeye-Woodhill area in Figure 2, it becomes clear that the
neighborhood only has coverage from the transit buffer but lacks a strong community foundation.
The 2020 U.S. Census data on population and housing units can be used to visualize the transit-
supportive potential of specific census blocks and neighborhoods. The dark blue areas represent
those that exceed the threshold for transit support, while the absence of dark blue coverage
indicates that the area’s population density or housing unit count is insufficient to effectively
support public transportation. According to the Transportation Research Board (2004), for
premium bus service, a minimum of 15-18 dwelling units per acre is recommended to support
efficient transit use and encourage TOD. The GIS mapping suggests that the Buckeye-Woodhill
neighborhood is not suitable for or has not yet fully developed TOD, and further enhancement of
land use elements such as increasing residential, commercial, or employment opportunities is

needed to strengthen its transit support capacity (Figure 2).
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Figure 2 Buckeye-Woodhill Neiéhborhood Transit Support and D'evelopment Po£entia1 (Moss, 2024)

Drawing from RTA’s TOD best practices, the Buckeye-Woodhill area can implement TOD
initiative by increasing residential units to promote higher-density housing, which in turn
supports the efficient operation of premium bus services. Rather than large-scale, one-time
development, Cleveland can adopt a phased approach, developing small-scale projects on
scattered parcels as pilot initiatives to build experience and learn from success. Additionally,
integrating affordable housing with TOD can serve as an effective strategy to expand the supply
of affordable housing. One of the core advantages of TOD is providing convenient public
transportation options, allowing residents of affordable housing to reduce car dependence and,

consequently, lower their overall living costs (TOD - Best Practices | RideRTA, n.d.).

15-minute City

Together with TOD, the 15-minute City concept emphasizes dense urban environments that
prioritize pedestrian access and reduce reliance on private vehicles, enhance urban livability and
environmental resilience, and conserve land for other environmental purposes (Allam et al.,
2023). The Cleveland mayor Justin Bibb and the administration aim to transform Cleveland into
a more appealing, desirable, safer place to live, work, and enjoy life. The vision of the 15-minute
city aims to make it easy for residents to meet their basic needs by walking, biking or taking
public transport for short distances (Cleveland Takes Big Steps toward Mayor Bibb’s Vision for a
15-Minute City | City of Cleveland Ohio, n.d.).
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This initiative is considered an antidote to solving urban shrinkage by encouraging proximity and
walkability. The new zoning under the Form-Based Code and the existing transportation
infrastructure are aimed to shift the land uses toward making Cleveland a “15-minute city,”’
where daily needs can be met within a short walk (15-minute) from home. Cleveland’s zoning
over the past 100 years has made it more difficult for people to access different uses by strictly
separating them. However, a more flexible Form-Based Code is beneficial for efficiently and
equitably redesigning Cleveland, as it focuses on the form of buildings rather than strictly
regulating the internal uses. This approach supports the realization of a 15-minute city

(Cleveland’s new form-based code may change the look and feel of “The Land.,” n.d.).

The Cleveland Planning Commission has created a GIS accessibility map that identifies key
points of interest related to the 15-minute city concept utilizing 15-minute walkshed and various
city amenities (/5 Minute City Points of Interest, n.d.). This map highlights locations within the city
that are essential for residents to access basic services and amenities within a short walk, bike
ride, or transit trip, supporting more efficient and sustainable urban planning. Examples of
walkable Cleveland neighborhoods that already fit within this 15-minute city framework include
Ohio City, Little Italy, Tremont, Detroit-Shoreway, and Larchmere. These areas reflect the
potential for Cleveland to become a more walkable and connected city, with neighborhoods that

provide residents easy access to their daily needs without relying on private cars.

Nature-Based Solutions

Cleveland is actively embracing global efforts to tackle climate change by prioritizing Nature-
Based Solutions (NBS). After the United States joined the global platform to advance Nature-
Based Solutions, known as the Enhance Nature-Based Solutions for an Accelerated Climate
Transformation (ENACT) partnership, Cleveland has embraced this initiative (Biden-Harris
Administration Expands Use of Nature-Based Solutions to Better Protect Communities from the
Impacts of Climate Change | OSTP, 2023). The City seeks to prioritize Nature-Based Solutions
(NBS) to enhance resiliency and secure healthy natural ecosystems. These solutions involve
protecting, managing, or restoring natural or altered ecosystems in order to address societal

challenges, while simultaneously delivering benefits for both people and the environment
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(K2200677 - United Nations Environment Programme -Environment Assembly.5-Res.5 -
Advance.Pdf, n.d.). However, while this agenda is aligned with global trends, Cleveland’s
progress may face greater challenges under the Trump administration due to unstable funding
and shifting political circumstances. Despite these obstacles, the city remains committed to

advancing sustainable solutions.

Among various ways for redeveloping vacant lots, greening through expanding tree canopy and
creating community green and open spaces can stabilize urban ecosystems, lower crime fears,
and improve well-being of residents (Gobster et al., 2020). The disadvantaged and low-income
neighborhoods have been disproportionately accessing green spaces, resulting in environmental
and public health inequality (Rigolon, 2016). Greenspaces provide residents with significant
outdoor spaces for physical activities, and they bridge the gap between urban shrinkage and
sustained ecosystem services, serving as potential areas for improving regional greenspace
networks (Burkholder, 2012). Specifically, they deliver essential ecosystem services and
functions, including enhancing air quality, reducing the urban heat island effect, mitigating
flooding, and improving biodiversity (Burkholder, 2012). Moreover, greenspaces can promote
resident well-being by acting as hubs for social gatherings and places that reinforce local identity

and strengthen social ties (Basu, Hashimoto and Dasgupta, 2020).

It is expected that Cleveland will achieve sustainable development while enhancing urban
resilience and the overall quality of life for its residents by leveraging NBS, such as improving
tree coverage, land conservation, and the restoration and preservation of natural areas (Croeser et
al., 2021). Greening vacant lots is not just an immediate solution, but a long-term, cost-effective
investment that can offer both environmental and social benefits (Mallach, 2018). Mallach (2018)
encourages us to rethink vacant properties as opportunities for green infrastructure, such as small
parks, urban farms, and community gardens. Although these programs require initial investment
in the beginning, they are highly cost-effective in the long run as they reduce costs related to
stormwater management, energy consumption, and public health. Cleveland has taken significant
steps in this direction. The CDC Cleveland Neighborhood Progress (CNP) recently conceived a
vision for transforming vacant lots into valuable community assets. The Reimagining Cleveland:
Ideas To Action provided by CNP and other organizations provides a catalog of alternative green

uses for vacant lots, complete with cost and material requirements for implementation (Re-

31



Imagining Cleveland Ideas To Action Resource Book, 2011 1, n.d.). This manual is a valuable
resource for city officials, community organizations, and developers, playing a critical role in

supporting Cleveland’s efforts to enhance urban resilience and sustainability.
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METHODOLOGY

Study Area: Buckeye Woodhill

Given all the GIS applications in Cleveland mentioned in the previous chapter, we turn now to a
specific case study where GIS applications and ground-truthing were combined to create a more
cohesive/coherent set of potential land use frameworks. The case study is the neighborhood of
Buckeye-Woodhill which I investigated alongside the Cleveland Planning Commission, Western
Reserve Land Conservancy, Burten, Bell, Carr Development, Inc., during my internship with

WRLC.

To model the methodology, the Cleveland Planning Commission had conducted a data-driven
analysis and ground-truthing with CDC members, such as Slavic Village Development, and
residents in the Slavic Village neighborhood to test and refine the details of a similar process to
prioritize vacant land uses. This helped the project developers to learn from this pilot project and

utilize the knowledge gained from the pilot project in the geography of Buckeye-Woodhill.

I participated in the process of developing a vacant land prioritization model with the Planning
Commission and other CDCs to replicate the project in a designated triangular block in Buckeye-
Woodhill. As shown in Figure 3 and 4, this triangular area was chosen due to its strong
community network, which offered an opportunity to leverage these connections and carry out

ground-truthing.

Looking back at historic trends, our current study area had more housing in the early 20th
century than it does now. From Cleveland maps dating from 1927 to 1937, the area once had a
denser distribution of housing, whereas now many areas that were originally residential have
been demolished and replaced with vacant land (Figure 5). This demonstrates the potential for
this area to be revitalized by more compact uses. Currently, there is significant development
occurring in this area, with many neighborhood plans still in progress. This helped community

development corporations identify this area of interest.
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34



Figure 5 A zoomed-in before-and-after comparison of the selected area

Buckeye-Woodhill is a Cleveland neighborhood and a Statistical Planning Area. According to
the 2022 Census (Figure 6), vacant housing units account for 19.1% in this neighborhood, and
the unemployment rate is as high as 13.71%, higher than the citywide level of 11.91%.
Additionally, the median household income is much lower than the city average. This
neighborhood experiences high vacancy rates, along with poverty issues, because of historical
redlining practices. According to the City of Cleveland Property Inventory (2023), which records
the current status of land parcels, Buckeye-Woodhill not only faces a vacant land crisis, but also
deals with poorly maintained vacant lots that pose a threat to community health. Addressing
these challenges through strategic redevelopment and community-driven efforts is crucial for

revitalizing and improving the overall well-being of the neighborhood.

Total Housing Units (ACS 2022 5-year)

Total SPA percentage City-wide percentage

Vacant Housing 527 19.1 16.38
Units

Unemployment (ACS 2022 5-year)

Total SPA percentage City-wide percentage
Unemployment 251 975 N3 T4 11.91

Median Household Income (ACS 2022 5-year)

SPA median City-wide Median
Income 25696 37180

Figure 6 Buckeye-Woodhill 2022 census data, provided by NEO CANDO
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Buckeye-Woodhill, despite facing significant challenges, is experiencing promising
developments through various community initiatives and infrastructure projects. To the west of
the area, there are initiatives like the Opportunity Corridor, focusing on the core job zone and
urban agricultural zone uses (Cleveland City Planning Commission, n.d.-b). Burten, Bell, Carr
Development, Inc. (BBC) has partnered with the City of Cleveland and the Fund for Our
Economic Future to gather hundreds of acres for redevelopment around the Opportunity Corridor.
The three-mile thoroughfare, completed in 2021, connects 1-490 to University Circle, and
traverses a proposed “job zone” that includes the northern part of Buckeye-Woodhill
(BUCKEYE-WOODHILL | Encyclopedia of Cleveland History | Case Western Reserve
University, 2022). In the central part of the neighborhood, there is “Elevate the East,” a
community-led effort guiding public art investments (Elevate the East, n.d.). Additionally, in
2021, the Department of Housing and Urban Development (HUD) awarded a $35 million Choice
Neighborhoods Implementation grant to Cuyahoga Metropolitan Housing Authority (CMHA)
and the City of Cleveland, in partnership with The Community Builders (TCB), to support the
Buckeye-Woodhill Transformation Plan, a housing initiative that encourages recreation and
walkability (Buckeye-Woodhill: Framework for a 15-Min Neighborhood - Overview, n.d.;
PROJECT UPDATES, n.d.). With the help of over 200 collaborative partners, CMHA, the City
of Cleveland, and The Community Builders are leading the revitalization of Woodhill Homes
and the surrounding Buckeye-Woodhill community. This grant ensures equitable and mix-use
neighborhood development in this southeast Cleveland neighborhood (PROJECT UPDATES,
n.d.).

Positive momentum is being generated by local organizations such as BBC, implementing plans
to lift the Buckeye neighborhood from a history of disinvestment, the impact of race-based
housing policies, and population loss. While stark statistics about population loss and poverty
present challenges, there is also significant effort being made to uplift the neighborhood. Over
the years, BBC and its numerous partners have focused on addressing the wants and needs of the
Buckeye community. With community support, they have developed projects such as the We Are
Buckeye Neighborhood Plan, Elevate the East Guide, the Buckeye Road Refresh Planning Study,
the Community Health Needs Assessment (CHNA), and more (Buckeye — Burten, Bell, Carr
Development, Inc., n.d.). Western Reserve Land Conservancy is dedicated to addressing vacant

and abandoned properties and preserving urban green spaces. They created vibrant green areas
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like the Ubuntu Gathering Space and the Woodhill Community Garden in partnership with local
organizations (Shaheen, 2023). By collaborating with various organizations to promote
sustainable development and social capital, Buckeye-Woodhill has embraced new opportunities.
This ongoing transformation will foster a better environment for the community and have a

lasting impact on future generations.

GIS-based Model to Prioritize Land Uses

To support this existing community efforts and city-wide initiatives, we were tasked with
providing a GIS-based model to understand specific opportunities and challenges in Buckeye-
Woodhill. I collaborated closely with the Planning Commission’s technical staff and planners to
gain a comprehensive understanding of the entire process. I first studied the pilot project in
Slavic Village to learn how to replicate the model for the new pilot in Buckeye-Woodhill. Later,
I participated in the development and optimization of the current model for the new pilot in
Buckeye-Woodhill. Alongside the technical staff, I contributed to its on-site implementation.
Additionally, I took part in resident concept training and the ground-truthing process, gaining a
deeper understanding of the model’s practical applications and identifying potential strategies for

improvement.

During my internship, I documented the GIS-based model application in detail and submitted a
comprehensive report to the Planning Commission, ensuring the process could be referenced and
applied in future projects. This model, developed within a structured three-month framework,
integrates data-driven planning with community engagement to produce informed and actionable

land use strategies.

Ground-truthing (methods/outcomes of pilot in Slavic Village and potential for Buckeye-
Woodhill)

Figure 7 illustrates the three-phase collaborative planning process implemented: an initial
planning phase, a ground-truthing phase, and a debriefing and deliberation phase, each lasting
approximately one month. The process was divided into three phases: during the Initial

Planning Phase (1 Month), planning experts utilized GIS tools and input from various city
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departments, the council, and CDCs to develop preliminary land use recommendations. At the
same time, residents were trained in fundamental planning concepts and the technology used for
ground-truthing. During the Ground-truthing Phase (1 Month), residents conducted on-the-
ground surveys to validate or contest the preliminary land use recommendations based on
firsthand observations. In the Debriefing and Deliberation Phase (1 Month), stakeholders and
residents reviewed findings from the ground-truthing phase and deliberate to resolve
discrepancies. The City then finalized a report with pre-approved land use recommendations,
providing a resource for investors seeking alignment with the City’s planning goals. This
methodology provides a replicable framework that can be applied to other regions, offering a

structured approach to land use planning.

Rather than acting as a standalone solution, the model served as a crucial bridge—translating
technical planning tools into a participatory framework that foregrounded local voices. While the
core planning activities unfolded within three months, the success of the model hinged on pre-
existing community relationships and would require ongoing engagement and follow-through to
realize its long-term goals. Before the model was even implemented, the neighborhood had a
strong foundation of collaboration and trust. The area was already supported by existing transit
infrastructure, and the local CDCs had built long-standing communication channels with
residents. City Planning had also developed spatial datasets and preliminary analyses, while the
CDCs had conducted parcel-level land inventories. There was already shared consensus among
the City, CDCs, and residents on key priorities. Following the release of the final
recommendations, investors would be encouraged to align their projects with the plan’s priorities.
Not all proposed interventions would attract investment right away, and some might take years to

realize.

Ground-truthing served as the cornerstone of this planning project, acting as a pivotal component
that brought the community’s voices into the decision-making process. During the ground-
truthing phase, the program was a collaborative effort involving the City Planning Commission,
the Western Reserve Land Conservancy, and CDCs, along with participation from resident

volunteers.
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Figure 7 Flowchart of the ground-truthing process

Following the pilot implementation in Slavic Village, we developed a streamlined ground-
truthing roadmap that could be replicated in other neighborhoods (Figure 7). In the Slavic
Village neighborhood, after a data-driven planning proposal was developed, the City
spearheaded concept training sessions for resident volunteers in the Slavic Village neighborhood.
Community development corporations (CDCs), including the Western Reserve Land
Conservancy (WRLC) and the Green Team from Slavic Village Development, played an active
role in supporting community engagement efforts throughout the process. The concept training
included understanding the concept of ground-truthing, planning/development concepts that
guide the City initiatives, and the criteria for verification during field assessments, as well as
addressing common concerns among residents regarding issues like mix-use development and
gentrification. The session also involved teaching residents how to use the survey application on
their smartphone apps, ensuring accurate responses and assisting with the survey. As planning
professionals, we also presented GIS-based maps of the area, a comprehensive inventory of
vacant land in the Slavic Village neighborhood, showing our land use recommendations derived
from GIS spatial analysis (Figure 8). After training, CDC staffs guided residents in their
jurisdictions through the ground-truthing process, while areas not covered by CDCs were

supported by the City.
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Figure 8 Concept Training in Slavic Village

During ground-truthing in Slavic Village, residents worked in pairs, and through conversations,
they sparked discussions about the future of their community. At each parcel, they answered a
survey, took photos, and provided specific recommendations for special lots, which were all
submitted to “Field Maps.” In the initial stages, residents conducted ground-truthing with the
assistance of Planning Commission staff and CDC members together (Figure 9 & 10). However,
as the process progressed, they independently assessed the remaining parcels, and their inputs
were recorded in the “Field Maps.” Later, the Planning Commission’s technical staff reviewed

the feedback and adjusted the land use mapping recommendations accordingly.
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Figure 10 Ground-truthing in Slavic Village
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A structured debrief process was conducted to analyze the findings, categorizing feedback into
“agree” and “disagree.” These findings were then reviewed by technical planning professionals
in the Planning Commission. Suggestions deemed feasible and aligned with planning objectives
were incorporated into city-wide land use strategies, often compiled in a memo or report shared
with public stakeholders and potential investors. However, if suggestions were rejected, they
were re-evaluated in follow-up sessions, leaving space for ongoing dialogue. The results
informed a comprehensive land bank memo or report aimed at public transparency and
collaborative decision-making. The entire planning cycle—from data-driven analysis, concept
training, fieldwork, and debrief—took approximately three months and emphasized public

transparency, equitable input, and iterative refinement of planning decisions.
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GIS/GROUND-TRUTHING PROCESS

Identify Vacant Parcels

Property inventory data was used as a source to locate vacant parcels from land banks or private
entities. In this study, the 2022 data named “Citywide Property Survey 2022” provided by
WRLC was utilized. It was extracted from City of Cleveland Open Data (n.d.); the “Cleveland
Citywide Property Survey 2022 Parcels” folder was used since it contains the most

comprehensive and up-to-date property survey data of our study area.

The boundary for the study area was identified in GIS with a shapefile (Figure 11). In other
research, the study site can be of various geographical scales, such as census tracts or statistical
planning areas, depending on the intention and feasibility of research. We chose the parcels in
our study area and reduced the dataset volume through Select by Location Tool (Figure 12). With
this technique, we ensured that the selected land parcels were mostly located within the
designated block, thereby avoiding parcels being restricted by the rigid boundary line. After that,
we cleaned up the attribute table, leaving only the data we needed (See Appendix). Finally, we
used the Property Category column in the attribute table to select “Vacant Lot” and filter our
study on vacant land by using the Select by Attributes Tool.

Sources: Esri, Airbus DS, USGS, NGA_NASA, CGIAR, N Robinson,
NCEAS, NLS, OS, NMA, Geodatastyrelacn i kaWaterstask: GSA,

N ch Geoland, FEMA, Intermap and the GIS user community, Esri

i 0 250600 1000 Feet Community Maps Contributors, Esri, TomTom, Garmin, SafeGraph,

L2l "‘ L 1 5 GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, US Census
EA18ihSe Bureau, USDA, USFWS ¢

(%]

Figure 11 Study Area in Buckeye-Woodhill
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Figure 12 Choosing “Have their center in” in Select by Location

Identify Transit Lines and Buffer Zones

The Transit-Oriented Development Zone (TOD Zone), as defined by City Chapter 301.02, is the
area within 4 mile buffer around high-frequency transit stations, where service headways of 15
minutes or less are provided (CHAPTER 301 - TRANSIT ORIENTED DEVELOPMENT AND
TRANSPORTATION DEMAND MANAGEMENT, n.d.). The transit stops in Buckeye/Woodhill
were mapped using RTA data, and through buffer operation of the Spatial Analyst tool in GIS,
the transit buffer zones were created within a % mile around the high-frequency transit stops. In
addition to the data named TOD Zone that needs to be imported into ArcGIS, another layer of
data, “GCRTA 2021 High Frequency Routes,” was also used to examine how high-frequency
transit specifically impacts the community. Both the TOD Zone and GCRTA data can be found
on the City’s Open Data Portal.
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Calculate 15-Minute City Index Heat Map

In response to the City’s initiative, the City Planning conducted mapping of key nodes,
performed 15-minute walkshed analysis, and carried out overlay analysis to support the
development of accessible, well-connected neighborhoods (Figure 7). The 15 Minute City Index
(ranked out of 36) results from a weighted sum analysis of walkable areas surrounding points of
interest identified by the Cleveland City Planning Department. The various locations are
aggregated based on their assigned weights to generate a comprehensive index score (15 Minute
City Index, n.d.). High-scoring areas (30 or higher) indicate greater opportunities for human
interaction, while lower-scoring areas (below 25), excluding industrial or transportation corridors,

such as rail or highways, demonstrate areas with fewer amenities and services (Figure 13).

15 Minute City Index

Figure 13 15-Minute City Index Heat Map that highlights current nodes of access to services & amenities
(Cleveland’s 15-Minute City Journey, n.d.)
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Prioritize and Designate Land Uses Using TOD

The following steps involve prioritizing land use to enhance intensive land utilization. We used
chosen datasets by filtering them with specific criteria, such as TOD and 15 minute-city index,
and then calculated them to find where they overlap. The designation of land uses was carried
out to facilitate data-driven preliminary planning analysis. However, after being informed by
data-driven procedures, the model required professional consultation and field validation by

residents, coordinating to finalize agreed-upon land use recommendations.

For parcels within transit buffers, higher density and mixed-use development were designated.
First, we created a new field named “TOD Zone” (Figure 14). Then, we selected the parcels that
fall inside the TOD Zone. For selecting parcels here, we used the Select by Location method to
ensure that parcels are appropriately considered by using the “have their centers in” criterion.
Then, we specified “Yes” for those in the TOD column, and similarly, specified “No” for those
not in the TOD Zone (Figure 15). Additionally, this operation includes adding a new field to the

table containing information regarding TOD Zone (Figure 16).

Current Layer |VacantParceLPilot (Map yeah) '|

. (W] visible (W] Read Only  Field Name Alias DataType  [«] AllowNULL  [_] Highlight = MNumber Format = Domain  Default Length

v v Shape_Area Shape_Area Double (] Numeric

O (v VacantParcel_Pilot_Editing_AddSpatialloin.OBJECTID OBJECTID Long O Numeric

\:\ \:\ VacantParcel_Pilot_Editing_AddSpatialloinJoin_Count  Join_Count Long \:\ Numeric

O O TARGET_FID | TARGET_FID g ] Numeric

B O Id Long O Numeric

[+ O t_Editing_AddSpatialloin.gridcode Index Long O Numeric

\g\ \;/:} iting_AddSpatialloin.Shape_Length Shape_Length Double \:\ Numeric

(v [v] VacantParcel_Pilot_Editing_AddSpatialloin.Shape_Area |Shape_Area Double a Numeric

v O TODZone = TOD Zone Text O 255
[v] O ProposedlandUse ProposedlandUse Text O 255
v 0| Field Long O

Figure 14 Attribute Table of the Vacant Parcel Dataset
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Figure 15 Use Calculate Field to Define the Vacant Parcels
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Figure 16 Whether the Parcels Fall Within TOD Zones
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Prioritize and Designate Land Uses Using 15-minute City Index

This step follows the TOD prioritization and utilizes the 15-Minute City Index to determine
prioritized land uses, focusing on more compact and mixed-use areas. For parcels with a 15-
minute city score of 30 or higher but off the main corridor, we designated them for multi-family
housing. The process primarily utilizes the selected datasets through Spatial Join, followed by
using syntax to select the target parcels. First, we applied Spatial Join to link the 15-minute
index to our vacant land dataset (Figure 17). Then, we calculated the mean index value of each
vacant parcel and ensured that the newly calculated index for each parcel reflected the average
index for the entire parcel (Figure 18 & 19). Later on, we created a new field named “Proposed
Land Use”, recording and editing the uses of vacant land. Then, we sorted out the uses for vacant

parcels by their relative locations of TOD Zone and index value ranges using Select by Attributes

(Figure 20).
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Figure 18 Use “gridcode” to Calculate Index
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For parcels near existing commercial areas, we consolidated for commercial use. We reviewed
the existing neighborhood plans and compared them with satellite images to identify current
projects. After this review, we found no conflicts or mismatches between the planned land uses

and our planning patterns.

For parcels outside transit buffers with a 15-minute city score of 25 or higher and lower than 30,
we designated for 2-3 family housing - small-scale residential buildings designed to
accommodate two to three separate households, such as duplexes or triplexes. Using the same
step of Select by Attributes, we identified parcels for 2-3 family housing in areas outside the

TOD Zone with a 25 or higher score.

For parcels outside transit buffers with a 15-minute city score below 25, we designated for
single-family units. Using the same step of Select by Attributes, we determined parcels outside
the TOD Zone with a 15-minute city score under 25. However, we were more cautious when
considering single-family housing for these areas. In some cases, we prioritized alternative land

uses due to environmental considerations.

Integrate Side Yard Strategies and Environmental Constraints

We implemented recommendations from other departments, such as guidelines for side yards.
The data-driven mapping was checked with other departments in municipal government, such as
Community Development and Economic Development. We revised the current mapping
according to their suggestions. It was determined that we had only three parcels recommended as

side yards (Figure 21 & 22).
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We also considered environmental constraints, ensuring housing units are located at least 300

feet away from highways and in proximity to fire hydrants. Usually, vegetative buffers should be

utilized within 500 feet of heavy traffic, but a focus on 300-feet range can also capture most of

the pollution caused by heavy transit (Tomson et al., 2021). Implementing Nature-Based

Solutions (NBS) can effectively mitigate these issues by filtering air pollutants and reducing

noise levels. We created a "4 mile buffer zone of “ClevelandParks Buffer” and found the

deficiency of amenities of green space. Then, we designated more parcels for NBS when the

proposed single-family housing units were located outside the park buffer zone (Figure 23).
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Figure 23 Propose Land Uses given Environmental Constraints

Incorporate Neighborhood Plans and Planner Insights

We integrated recommendations from adopted neighborhood plans and suggestions from
neighborhood planners to align designations and land uses accordingly. This process remains
internal, involving six neighborhood planners to give recommendations and veto previous land
use designations that were solely based on data, incorporating professional insights (§ 76 City

Planning Commission, n.d.).

Ground-truthing with CDCs and residents and Debrief

The training conducted before ground-truthing was critical, as it ensured that residents had a

clear understanding of the city’s planning initiatives. Some residents had perspectives that
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differed significantly from professional planners’ expectations. For example, while professionals
had preferred residential areas to be located near public transit, some residents expressed
concerns that it could generate nuisances, such as increased noise. Residents also tended to have

strong preferences regarding the uses of parking.

Some of the key inputs and critical reflections from the ground-truthing process included
residents’ deep local knowledge of vacant parcels and their nuanced understanding of land use
beyond what is visible on a map. For example, in the pilot ground-truthing process in Slavic
Village, some lots that appeared vacant were in fact being informally used—such as being
incorporated into adjacent housing plots, repurposed for informal gatherings, or even used as
unofficial parking areas. Residents emphasized that certain lots, while technically unoccupied,
had become socially or functionally integrated into the surrounding community in ways that

aren’t captured in official land use data.
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CRITICAL REFLECTIONS

In this project, the interplay of dreams, power, data, and partnership was crucial to its
development and implementation. The dreams represented the aspirations of policy makers and
planning officers who aimed to create a more equitable, sustainable, vibrant Cleveland. These
visions, driven by good intentions, sought to revitalize underutilized land, curb urban sprawl, and
address long-standing urban challenges, such as vacancy and neighborhood blight. Central to this
effort were the city initiatives, which guided the planning process by setting clear goals and

priorities. The political will behind these initiatives provided momentum for the project.

These foundational aspirations were crucial in fostering the project, providing a strong
framework that generally remained intact despite any later major changes. Mallach (2023)
demonstrates a mentality among city officials and policymakers in Rust Belt cities, such as
Cleveland, where there is a strong enthusiasm for revitalizing population levels to their historical
peaks. This mentality is often accompanied by a keen interest in building housing as a way to
stimulate population growth and economic revival. Although community input was incorporated
into the process, the overarching structure of the project remained largely top-down, with the

city’s priorities and vision largely shaping the direction of the planning outcomes.

Power, in this context, was exercised by the city government, which often held technical
planning expertise and authority over the project. A key contradiction emerged between the
priorities of the city government and organizations like the Western Reserve Land Conservancy
(WRLC), which represents the community development corporations (CDCs). While the city
government was more interested in housing development and mixed-use spaces, the WRLC and
similar groups were focused on ecological resilience through nature-based solutions (NBS).
WRLC advocated reservation for parks, green spaces, and ecological preserves to promote
environmental sustainability. In contrast, the city’s emphasis was on urban density, affordable
housing, and revitalizing vacant land through mixed-use development. This power dynamic—
where the city government and CDCs’ priorities influenced the planning outcomes, particularly
in housing development recommendations—Iled to a fundamental tension in balancing ecological
concerns with the need for housing and urban development. While there was room for critical

feedback, political support and technical guidance from the city could steer the project toward
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development-focused solutions, leaving less room for nature-based solutions that many

community groups felt were essential for long-term resilience.

Data played a crucial role in guiding decision-making throughout the planning process, serving
as both a valuable reference and a directional tool. Community development corporations
(CDCs), such as the Western Reserve Land Conservancy, provided valuable data such as vacant
land inventory. The use of the TOD and 15-minute city index helped direct land uses towards
areas that could support higher-density, mixed-use developments. These geospatial tools
provided a strong foundation for land use prioritization, offering clarity and structure in how
decisions were made. However, the use of these GIS data and indices was somewhat limited by
the spatial data thresholds set for prioritizing land uses. While these thresholds provided a clear
framework for decision-making, they were somewhat rigid and did not fully account for the
more nuanced contextual factors that could influence land use. In particular, the data analysis
was conducted by planning professionals, which, although necessary for technical rigor, risked
reinforcing a technocratic model of decision-making in which expert knowledge dominates. To
mitigate this, the data-driven approach was deliberately paired with iterative feedback loops
involving community ground-truthing and debrief. This integration helped ensure that while data
served as a starting point, final recommendations were grounded in lived experience and

community-vetted priorities.

Partnerships were an essential component of this project, bringing together various stakeholders,
including the planning commission, neighborhood planners, CDCs, and residents. This
collaboration aimed to foster a shared vision for neighborhood revitalization. To address the
challenge of vacant properties, land banks are considered as a key tool in facilitating
revitalization. They should eventually encourage potential claimants to acquire these vacant
properties or promote redevelopment opportunities (Pearsall et al., 2014). In the implementation
of our GIS/ground-truthing model, however, the voices of residents, particularly those from
underrepresented communities, were sometimes not fully heard. While concept training
empowered residents to participate in the ground-truthing process, there were still challenges
regarding the depth of their involvement. For instance, access to necessary touchscreen phone
devices, the need to empower residents to use “Field Maps”, and the time commitment required

from residents all posed barriers. Ensuring that all community members had an equal opportunity
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to contribute to decision-making remained a challenge, as it was unlikely that every resident
could fully engage. Additionally, the strength of the community network and its relationship with
the CDCs greatly influenced the level of resident participation, impacting the model’s ability to

be broadly adopted and the overall success of the community partnership.

The project timeline of three months was relatively swift, allowing for the integration of these
forces within a short period. Yet, despite this rapid progress, there were instances of mismatch in
terms of aligning the technical aspects of the data model with the community’s needs. While the
data-driven approach was largely effective, the differing priorities and perspectives of
stakeholders meant that compromises were necessary in some cases. This process reflects the
dreams of urban planners, policy makers, and community members who aspire to create a better
Cleveland. However, the idealized vision is often shaped by political dynamics, the differing

priorities of stakeholders, and other real-world factors.

The limitations of this methodology became evident as the project was brought into the real
world. The high vacancies in Buckeye-Woodhill, combined with a low median household
income and a high unemployment rate, posed significant challenges to the redevelopment
process. While the GIS-based decision model suggested potential land uses, there was a risk of
overplanning, particularly with the high vacancy rate. Overbuilding in such an area could lead to
further blight, as the demand for new housing may not align with the neighborhood’s capacity to
absorb it. The vacancy rate in Buckeye-Woodhill in 2022 is 19.1%, with many houses either idle
or demolished (NEO CANDO (Cleveland and Northeast Ohio Indicator Data), n.d.). In
Woodland Hills (former name of Buckeye-Woodhill), population dropped from 6678 to 5625
from 2010 to 2020, with housing units decreasing from 3551 to 3178 during the same period as
shown in Figure 18. The Buckeye-Woodhill neighborhood, like its counterparts in the periphery
of the city, is facing dual decline in both housing units and population (Census 2020, n.d.). While
addressing housing affordability, it is crucial to avoid overbuilding and overplanning, which
could lead to further issues of excess housing and limit the potential for more optimized future

land uses.

Furthermore, the quality of infrastructure in the area also posed a challenge. Many parts of the

neighborhood lacked essential amenities like unprotected bike lanes and sufficient green spaces,
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which made it less attractive for potential residents or developers. Without addressing these basic
infrastructure needs, the attractiveness of the area could remain limited, even if new housing
units are introduced. The neighborhood has 527 vacant units (19.1%) that could absorb more
population before new construction is needed (NEO CANDO (Cleveland and Northeast Ohio
Indicator Data), n.d.). If these vacant houses are not repaired, they could further contribute to the
increase in vacant land. In addition, the neighborhood includes underutilized infrastructure such
as unprotected bike lanes and streets with a poor tree canopy (Vasquez, 2023). Therefore,
investments in infrastructure are essential to ensure the city can draw people back to these

neighborhoods.

Many residents in Cleveland face significant housing affordability issues due to low-income
levels, unemployment that comes along with income instability. Many cannot afford to buy
homes, leading to increased demand for rental properties, which drives up rental prices.
Moreover, it is challenging to construct new housing here because the median house value is
lower than the cost of building a new home. Additionally, the cost of purchasing a new house is
around $300,000, which is far beyond the budget of most residents in this neighborhood. While
we can build a few new houses, the scale is relatively limited compared to the number of vacant
lots. Therefore, the affordability of housing in this area remains a significant concern.
Considering the housing trust fund in the neighborhood might alleviate the housing pressure.
However, our approach relies on ground-truthing information gathered from residents to
prioritize land uses while avoiding displacement. In Buckeye-Woodhill, many people struggle
with renting affordable homes instead of purchasing them, which might lead to residents without
mortgages paying more property taxes in the future. According to NEO CANDO (2024), owner-
occupied housing units account for 28.88%, while renter-occupied units make up 71.12%.
Therefore, we also need additional mechanisms, such as housing vouchers and subsidies to

alleviate rental pressure, not just providing more decent housing.

There is a need to investigate the age groups, income levels, and rental and ownership ratio of
this neighborhood and predict who is going to move in and what density to live in. This
information is crucial for making informed decisions about realistic additional housing
construction. It is worth mentioning that our research needs CDCs to identify an area with

organized community structure for groundwork. However, this process is challenging due to the
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uniqueness of the neighborhood and the need for a strong foundation of community cooperation

to find residents willing to assist us with ground-truthing.
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CONCLUSION

This paper stems from my passion for land use planning and is grounded in the project I
participated during my summer internship and field investigations in Cleveland. This project
highlights the development of a comprehensive, creative, data-informed framework for
prioritizing vacant land reuse that incorporates perspectives from the City, the Council, CDCs,
and residents. By applying the principles of Transit-Oriented Development (TOD) and the 15-
Minute City Index, the model emphasizes the integration of high-density, mixed-use
development to support equitable growth and urban resilience. This approach seeks not only to
reverse population decline but also to promote inclusive neighborhoods by encouraging zoning
reform, diversifying housing options, and enhancing access to essential services. Through
strategic land use planning that balances economic development, affordable housing, and
environmental stewardship, this project aims to contribute to a more vibrant and equitable urban
fabric. Additionally, the integration of Nature-Based Solutions (NBS) underscores a commitment

to sustainability, climate adaptation, and improving community well-being.

However, the project also revealed significant limitations. High vacancy rates, aging
infrastructure, economic hardships, and deep-rooted affordability challenges continue to
constrain revitalization efforts. The gap between the city’s development-driven priorities and
community organizations’ ecological resilience goals posed fundamental tensions in the planning
process. While data and spatial indices provided valuable structure, they sometimes lacked the
flexibility needed to capture neighborhood-specific complexities. Furthermore, barriers to full
resident participation, including technology access, time commitments, and varying levels of

community network strength, limited the broader implementation of ground-truthing.

Looking ahead, Cleveland’s future efforts should continue to refine collaborative strategies,
enhance data-driven decision-making, and deepen community engagement to ensure planning
initiatives remain responsive and inclusive. A critical strength in Cleveland’s revitalization
landscape lies in its robust network of CDCs, which have long played a pivotal role in advancing
neighborhood-based initiatives and facilitating meaningful resident participation. Leveraging the
deep-rooted connections and capacities of CDCs is essential for embedding ground-level

engagement into planning processes, ensuring that residents have a voice in shaping the future of
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their communities. At the same time, Cleveland’s relatively progressive city planning
environment provides a strong foundation for advancing innovative and equity-focused strategies.
The City’s maintains an openness to new paradigms, willingness to prioritize mix-uses, public
transportation, sustainability, and commitment to addressing long-standing urban sprawl. It is my
hope that this project serves as a catalyst for ongoing innovation and partnership, inspiring

sustainable and equitable revitalization for Cleveland’s communities in the years to come.
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