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1.INTRODUCTION

As a contextual background, in this study, 'urban resilience' is interpreted as the capacity of
urban environments to withstand and adapt to various adversities while maintaining their
fundamental functions and identity (Meerow, Newell & Stults, 2016). It comprises the ability of
cities to evolve and prosper amidst challenges such as climatic events, economic shifts, and social
transformations. The concept has gained significant traction as a critical component in urban
planning discourse, advocating for a development paradigm that harmoniously balances current
urban progress with the enduring health and vitality of the urban environment.

Urban resilience is deeply connected to social equity and inclusion. Effective resilience-
building involves preparing all community sectors for challenges and ensuring equitable resource
management for recovery, which supports a fairer society. However, gentrification can represent
a significant obstacle to urban renewal to achieve greater resilience (Kong et al., 2022).

The “appropriation of space" (Hory, 2023), where residents actively shape and repurpose
their environment, reflects how local communities contribute to the district's adaptability and
sustainability. In the context of Ferencvaros, the ongoing transformation of former industrial and
degraded residential areas into vibrant, mixed-use spaces exemplifies how appropriation serves as
a critical mechanism for resilience. It aligns with the broader themes of urban renewal and socio-
spatial dynamics explored in this dissertation.

As cities grow, they consume about 70-75% of natural resources, posing sustainability
challenges that demand strategic management. In resilient cities, these pressures are addressed
through sustainable urban planning by prioritizing compact, walkable neighborhoods, efficient
public transport, and green spaces (Zucaro, Maselli & Ulgiati, 2022; Nilsson et al., 2022).

To advance these strategies, urban resilience must be framed within the broader context of
sustainable development. This involves addressing the immediate challenges of climate adaptation
and disaster risk reduction. It also requires promoting long-term urban sustainability through
integrated policy frameworks and stakeholder collaboration. Therefore, the role of policy and
governance cannot be overlooked. Resilient cities require multi-stakeholder governance
frameworks to adapt to changing circumstances and effectively manage resources to meet the
needs of diverse urban populations. By integrating resilience into broader urban planning
processes, cities can create more adaptive, inclusive, and sustainable urban environments, better
equipped to withstand future challenges (UN-Habitat, 2020).

Urban Green Infrastructure (UGI) is increasingly recognized as an essential strategy for
enhancing urban resilience. It offers a viable solution to the challenges posed by climate change,
urbanization, and socio-economic disparities. By integrating natural systems into urban
landscapes, UGI provides sustainable alternatives to conventional grey infrastructure. These
systems strengthen ecological resilience. They deliver cost-effective stormwater management
solutions, support biodiversity, improve air and water quality, and reduce the urban heat island
effect (Ranjha, 2016; Staddon et al., 2018).

Additionally, UGI plays a critical role in enhancing social resilience by improving public
health and fostering social cohesion. Urban green spaces offer recreational opportunities, promote
mental well-being, and contribute to social equity by ensuring that natural environments are
accessible to all socio-economic groups. Economically, UGI provides significant advantages over
traditional infrastructure by lowering capital and operational costs while delivering a range of
additional ecosystem services. This dual benefit enhances resource efficiency, enabling cities to
better withstand and recover from economic variations. However, the successful implementation
of UGI necessitates careful planning, interdisciplinary collaboration, and continuous evaluation to
ensure its effectiveness and long-term sustainability (Staddon et al., 2018).

10



In the quest for urban renewal solutions that address the acute political, social, and
environmental disruptions, the cases of Sdo Paulo and Budapest were examined. These cases were
selected to broaden the understanding of regenerative urban strategies in diverse contexts.
Ferencvaros, a district within Budapest, emerged as the main axis of this study, serving as the
central case study supporting the applied methodologies. The choice of Ferencvaros was justified
by the district's advanced stage of urban intervention. It navigated complex historical and political
periods to achieve outstanding outcomes in urban renewal and the implementation of green
infrastructure. It considers critical morphological features that underlie the area's resilience and
relatively efficient operation.

The availability of information and field investigation feasibility were additional
considerations that led to Ferencvaros's selection as the central focus. The "Budapest 2030 Long-
Term Urban Development Concept" outlines a strategic framework that prioritizes sustainability,
resilience, and liveability, which are directly relevant to the objectives of this research. The concept
emphasizes the sustainable urban resource management, the development of UGI, and the
reduction of social inequalities—critical components in enhancing urban resilience. The focus on
environment-friendly transport systems and community-driven urban renewal highlights the
integration of Urban Green Infrastructure within sustainable urban planning.

Furthermore, Budapest's commitment to a compact city model that promotes public transport
and limits urban sprawl supports the creation of urban integration. The renewal of urban sub-
centers and the revitalization of brownfield zones align with the intention of efficient land use and
green space preservation.

The investigative trajectory of this research is visualized in the diagram below (Figure 1),
elucidating the flow from literature review through method application to the final synthesis of
findings. It summarizes the research approach, highlighting the logical progression and
interconnectivity of each phase.
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1.1. Case Study Introduction and Correlations

The restructuring of Budapest's 9th District, Ferencvéros, exemplifies the broader trends of
urban renewal observed across Central and Eastern Europe, driven by the post-socialist
transformation and the integration of global urban development models adapted to local contexts
(Tosics, 2006). In Hungary, the transition from a socialist to a market-oriented economy has
significantly impacted urban planning, demanding innovative approaches to managing urban
spaces and integrating UGI (Kovacs & Szirmai, 2006). These changes reflect the necessity to
consider preserving, replicating, and repurposing the outstanding morphological elements that
provide this urban environment with its distinctive identity. Meanwhile addressing the challenges
posed by the area's urban heterogeneity.

The enhancement of inner gardens and green spaces within Ferencvaros, driven by design
initiatives from the late 20th century, aligns with the aforementioned urban renewal trend and the
criticality of UGI integration. These early efforts laid the foundation for the significant changes in
the urban fabric that accelerated following the transitional period of the 1990s. In Budapest,
particularly in Ferencvéros, this phenomenon is well-documented, offering insights for urban
planners in other post-socialist cities (Stanilov, 2007). Showcasing how green infrastructure can
be integrated into existing urban fabrics as an alternative for existing voids and elevating
community cohesion.

Urban rehabilitation efforts in the IX District have focused on addressing the legacy of
industrial decline through various means, including the redevelopment of brownfields and the
renewal of residential areas. Namely, the rehabilitation of Ferencvaros has involved physical
improvements to urban fabric, and efforts to encourage social cohesion and economic
revitalization (Fiirstand, 2007). The preservation and adaptive reuse of morphological elements in
Ferencvaros have been central to maintaining the district's diverse identity while adapting to
contemporary urban needs (Kovécs & Szirmai, 2006).

The grid-like structure of Middle-Ferencvaros supports a coherent urban fabric that can
adapt to changing conditions. This spatial arrangement facilitates the integration of new
developments and the preservation of key urban functions, contributing to the district's overall
resilience (Fiirstand, 2007).

Ultimately, the regenerative urban approach showcased in the IX District enhanced its urban
resilience. Namely by the integration and betterment of UGI, but also by the focus on cohesion
and urban integration through spatial arrangement and morphological unity. Research into the
design processes employed in this area, combined with an examination of the district's evolving
urban fabric, provides insights into the multifaceted impacts of urban renewal and the adaptive
nature of urban spaces.

This study critically examines the influence of green infrastructure on urban resilience within
complex urban systems, thus developing a method for morphological assessment for urban
renewals. It focuses on the Ferencvaros district of Budapest as the primary case. Also included in
the research are Sao Paulo's Parque Santo Amaro V, as a motivation sparkle, and Vienna's 3rd
District. Experiencing the social disparities firsthand as a Brazilian profoundly motivated my
interest in understanding how these inequalities influence urban development strategies. The stark
contrasts in access to quality infrastructure, green spaces, and housing within Sdo Paulo
underscored the pressing need for inclusive and equitable urban planning. The comparative cases
are selected based on their strategic employment of green infrastructure to achieve space cohesion
and use of natural elements for urban regeneration while increasing urban density and preserving
typical local characteristics (Pauleit et al., 2017).

This investigation is driven by the Circular Economy parameters for urban development and
resilience, where green infrastructure is crucial in maintaining the essential morphological
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characteristics of urban structures and fostering their conscious growth (Cheshmehzangi, 2022;
Korhonen and Honkasalo, 2028). The morphological similarities between Vienna and Budapest
allow for assessing the role of public spaces in urban cohesion. In contrast, Sdo Paulo's distinct
socio-economic conditions and comparable urban renewal financing mechanisms provide insights
into the adaptability of such strategies.

The intent of this comparative analysis is pragmatic, aiming to refine actionable insights that
could be applied to urban centers worldwide experiencing difficulties with development strategies.
The findings presented in this research are expected to offer a significant tool for sustainable urban
development, presenting evidence-based recommendations for interventions in regions grappling
with social and environmental vulnerabilities.

1.2. Research Problem and Relevance

In today's context of rapid urbanization and resource scarcity, reconfiguring existing urban
landscapes is essential to promote more sustainable and livable cities. Cities worldwide are
adopting measures to address environmental, socioeconomic, and political challenges. Identifying
vulnerable urban patterns, including areas with potential for transformation, is critical in expanding
urbanization (Seto, 2024).

Examining the role of resilient structures in shaping urban environments—considering form,
function, and utility—is crucial. Understanding the configuration of green infrastructure can also
inform a circular approach to urban development, serving as a unifying element in the urban
landscape composition (Li et al., 2023).

This Research on Design elevates the role of typological analysis, often underutilized in
urban planning, to a central methodological tool. This approach allows for a nuanced
understanding of urban forms and their potential to contribute to urban resilience. It provides a
fresh lens through which urban spaces can be assessed and transformed. It bridges architecture,
urban planning, landscape architecture, and layers of social sciences to explore the multifaceted
concept of urban resilience. This holistic perspective allows a comprehensive understanding of
how green infrastructure can be integrated into urban design for enhanced sustainability and
resilience.

This research recognizes the unique challenges and opportunities present in different urban
contexts, from post-socialist cities to rapidly urbanizing metropolises in the Global South. This
sensitivity to context adds depth to the research and underscores the need for adaptive, locally
relevant solutions (Holscher & Frantzeskaki, 2021).

By investigating Urban Green Infrastructure not just as an ecological necessity but as a
catalyst for urban renewal, the research suggests strategies for sustainable urban development. It
proposes UGI as a multifunctional solution that simultaneously addresses environmental concerns,
social well-being, and economic development (Winslow, 2021).

The research's reliance on empirical data provides an evidence-based foundation for urban
design interventions. This data-driven approach is critical for supporting design decisions and
policy recommendations.

While Ferencvaros' urban renewal has been the subject of various relevant studies, this
research attempts to break new ground by exploiting this case as a solid foundation for assessing
the capacity and extension of typological analysis as a tool for discerning urban characteristics.
Therefore, this study sets itself apart by employing typological analysis in isolation and articulating
it with other physical analytical tools, such as supervised classification and Space Syntax. The
intention is to refine and validate these methods for their applicability in adapting and expanding
urban centers, contributing to a new perspective on pre-existing concerns related to urban
development scope.
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1.3. Methodological Approach Overview

The methodological approach of the study is intentionally bifurcated to encompass a robust
analysis of urban resilience. The initial phase is anchored in quantitative analysis: the Space Syntax
method is leveraged to gauge urban connectivity and integration, a key indicator of spatial
coherence within urban fabrics (Van Nes, Yamu, 2021). This method, noted for its ability to
articulate the invisible ties that bind urban spaces, is complemented by a thorough examination of
the evolution of green infrastructure through the viewpoint of supervised classification—a
technique that enables the nuanced differentiation of land use patterns as they pertain to ecological
integration (Liu, Huang & Zheng, 2022).

Following this, the second phase, characterized by a qualitative analysis, interprets the
quantitative data, providing context and depth to transcend the numerical values. The typological
survey, central to this phase, serves as the investigative foundation, matching historical insights
with current morphological observations. It is from this point that the study peels back the layers
of urban resilience, revealing the intricate interplay between green infrastructure and urban form
(AlSadaty, 2022).

The typological survey not only maps the historical trajectory of green spaces but also probes
into their morphological significance, offering a comprehensive view of the urban ecosystem. This
dual-phase methodological framework, culminating in the typological analysis, confirms the
pivotal relationship between urban resilience and green infrastructure and illuminates the path
toward sustainable urban development, ensuring that resilience is woven into the very fabric of
urban planning.

1.4. Research Challenges

The study confronts challenges inherent to its scope, which predominantly addresses the
physical aspect of urban spaces, possibly overlooking broader socio-economic factors. The
dependence on data quality, in some cases collected by students under close guidance, further adds
a layer of complexity. While the core principles of urban renewal and resilience were taught to the
students, the Typological Survey methodology, despite thorough supervision, introduces
subjectivity, indicating the need for methodological refinement.

Regarding the supervised classification and findings derived from Space Syntax analysis,
cross-correlating these datasets with socio-environmental variables was necessary to enhance their
validity. Such multidimensional correlation is critical to strengthen the reliability of the data,
which, in turn, supports the hypotheses or assumptions made within the study.

Additionally, the study points to the nuanced task of incorporating historic structures into
urban renewal, balancing heritage preservation with modern urban needs—a process that calls for
strategic planning to improve urban liveability and sustainability.

1.5. Preliminary outcomes
The preliminary insights of this research can be synthesized in the following subcategories:

e Relationship Between Urban Resilience, Density Management, and Green
Infrastructure:

The initial findings suggest a significant interconnection between the resilience of urban
areas, the management of their density, and the presence and quality of green infrastructure.
Resilient urban areas appear to benefit from a well-considered balance between built population
density and accessible green spaces, which contribute to the ecological, social, and economic
health of the city.
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e Application of GIS Technology in Land Use Classification and Space Syntax for
Urban Integration Analysis:

GIS technology has been instrumental in classifying land use within the urban context of
this study. It has provided a detailed and accurate representation of the current land distribution
and usage state, which is crucial for planning and managing urban growth and sustainability
(Rodriges, 2023).

The Space Syntax preliminary findings suggest that this method can reveal how the
connectivity and integration of different urban areas can be affected depending on the presence of
green infrastructures. Green networks can actively contribute to achieving more urban integration
and, therefore, to the resilience of the urban fabric.

¢ Typological Surveys as a core method in Ferencvaros:

The use of GIS is not standalone; it complements and enhances the typological surveys that
explore the historical and current physical forms of urban spaces and morphological constitution.
When integrated, GIS and typological surveys offer a comprehensive view of the urban landscape,
allowing for a nuanced understanding of how historical patterns of land use inform current
resilience and sustainability practices.

Together, these preliminary insights lay the groundwork for understanding how urban design
and planning can promote more resilient urban environments through strategic density
management and the integration of green infrastructure.

1.6. Significance and Expected Contributions

This research attempts to delineate key morphological elements conducive to boosting
resilience in urban areas. And to observe the efficacy of typological analysis as a tool for data
collection in urban planning and landscape architecture. By leveraging this methodological
approach, professionals are provided with methods to gather comprehensive insight into the
physical nuances of urban landscape projects. This includes an understanding of both the physical
attributes and spatial configurations of structures, as well as the integration of green elements, to
inform and shape urban interventions. The ultimate goal is to embed urban spaces more coherently
within their context, improving their capacity to withstand and adapt to possible ongoing or future
disruptions.

2.RESEARCH OBJECTIVES AND QUESTIONS

The research, centered around Budapest's 9th District, systematically investigates urban
growth and transformation phenomena. It examines the evolution of urban densification over time
and how green infrastructure contributes to urban resilience. Therefore, investigating the
interaction between man-made structures and natural elements.

The research critically examines the urban renewal processes, from the standpoint of
Budapest's transition from a centralized political system into a market-oriented system. It seeks to
understand the complex changes in the urban fabric impacting social dynamics, and citizen's well-
being, as well as the housing supply strategies shaped by public-private investments following this
systemic shift. The focus is on the resulting urban planning paradigms and their implications for
social equity and spatial organization (Taraba, Forgaci & Romein, 2022). This analysis is crucial
in understanding how these historical shifts continue to impact contemporary urban development
and community well-being.

A significant portion of the research is dedicated to exploring how resilient urban structures
enhance the urban living environment. This exploration includes an analysis of the integration of
urban morphology and sustainability in urban design, with a particular emphasis on green spaces.
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The aim is to reveal how these resilient forms not only enhance the aesthetic value of urban areas
but also play a vital role in sustainable urban living, positively contributing to the environmental
and social fabric of the city (Yamagata & Maruyama, 2016).

Moreover, the research comprehensively assesses the configuration of green infrastructure
and its role in promoting sustainable and circular urban development. By examining its design and
placement, and how UGI can be utilized to create more sustainable existing urban ecosystems, the
research intends to provide actionable methods for profoundly understanding and tracking the
changes in developing urban areas that aim to become environmentally sustainable and socially
cohesive (Wang, Shen & Xiang, 2018).

The research questions posed in this study are grounded in an exploration of the elaborate
interplay between urban design, resilience, and sustainability. This investigation seeks to unravel
how Urban Green Infrastructure (UGI), as both an ecological asset and an integral component of
urban architecture, can catalyze renewal and balance the increasing population density within
existing urban fabric. The following questions are proposed to analyze various aspects of this
interplay:

e Exploring the Impact of Urban Green Infrastructure on Urban Performance:

How does the integration of UGI enhance the functional performance and liveability of
urban areas?

e The Role of Typological Appraisal in Urban Resilience:

What role does a detailed typological appraisal play in identifying resilient urban
elements?

e Reimagining Private Spaces for Public Benefit:

How does the conversion of private to semi-public green spaces influence urban cohesion
and community interaction?

¢ Benefits of Territorial Connectivity in Dense Urban Environments:

To what extent does establishing territorial connectivity in dense urban environments
support urban resilience and circular economy principles?

e Urban Green Infrastructure as a Strategy Against Urban Decay:

Can a comprehensive approach to UGI serve as a strategy against urban decay, and how
could it be adapted for various urban contexts?

By addressing these questions, the research offers a practical tool for urban morphology
investigation applicable to urban development, particularly in areas experiencing social, political,
and economic challenges. It provides a clear mechanism for renovating urban fabrics undergoing
population densification and their evolution in response to contemporary challenges.
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3.LITERATURE REVIEW

The literature review conducted in this research was developed alongside the central
problem, which is the critical need for reconfiguring existing urban centers to address the
multifaceted challenges of contemporary urbanization. Recognizing that modern cities face
increasing pressures from rapid urbanization, climate change, social inequality, and resource
scarcity, this review aims to identify and analyze the theoretical foundations and practical
approaches that have been employed to tackle these issues.

From a broad range of academic and practical experiences in European and South American
contexts, the literature review utilizes the author's academic and practical experiences in Eastern
Europe and South America. It examines how these strategies integrate with the morphological
treatment of urban elements, both existing and proposed. The review explores how systematic and
interdisciplinary approaches can be used to reimagine urban spaces, ensuring they are resilient,
sustainable, and capable of supporting diverse populations.

The literature review also emphasizes the importance of understanding the historical,
cultural, and socio-economic contexts that shape urban development. By comparing case studies
from different regions, particularly focusing on the unique challenges and opportunities presented
in Sao Paulo and Budapest, this review provides a comprehensive overview of how urban renewal
has been addressed in different environments with similar tools. It highlights the need for adaptable
and context-sensitive solutions that can be customized to the specific needs of individual cities.

Ultimately, this literature review serves as a foundational framework for the research,
guiding the exploration of urban resilience, sustainability, and morphological innovation. It sets
the stage for a deeper investigation into how these concepts can be practically applied to
reconfigure urban centers, ensuring they are better equipped to meet the demands of the 21st
century.

3.1. Urban Renewal Across Continents: Comparative Insights
from Sao Paulo

The renovation of Budapest's 9th District illustrates an instance of urban resilience and
renewal, notably during the critical period of the 1980s through the early 2000s. This era,
demarcated by the systemic shift from a socialist to a capitalist framework, catalyzed the District's
evolution through strategic design initiatives. These initiatives were orchestrated to bridge the
urban voids, enabling a cohesive urban landscape.

Paralleling this, the Parque Novo Santo Amaro V project in Sdo Paulo presents a pertinent
comparative study, reflecting on the broader issues of housing deficits and strategic urban planning
within different socio-political circumstances. The case provides a lens through which one can
examine alternative approaches to urban development challenges, particularly in tackling social
inequality and enhancing the overall urban quality of life.

Both case studies encapsulate the multifaceted obstacles that modern urban centers
encounter, marked by fragmented infrastructures and social divisions. Budapest's response to the
privatization of public spaces and Sdo Paulo's navigation through the complexities of social
vulnerability underscore a shared commitment to sustainable urban practice. Implementing green
infrastructure and promoting community engagement emerge as common threads in their
strategies to ameliorate living standards and reinforce urban resilience. Collectively, these cases
advocate for holistic and integrated urban interventions, highlighting the invaluable lessons of
historical urban transformations that inform and shape future regenerative initiatives.

Furthermore, in the context of this research, the following review intends to investigate all
layers of similarities in urban renewal strategies in the affairs diverse from the scenario found in
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Eastern Europe to evaluate their main guidelines and performance as a method, giving perspective
to the investigation. This is a relevant bridge between places that, despite having different socio-
cultural conditions, are experiencing accelerated growth, and are seeking alternatives for
sustainable development.

Exploring the public-private partnership system for the renovation of deficient urban
structures encouraged studying the Ferencvaros District as a structurally analogous case. In
addition, the "top-down" management approach - despite the existence of a layer of social interest
- both renovations are based on the critical employment of morphological aspects and the tactical
implementation of green elements. In both Ferencvaros and Parque Novo Santo Amaro V, the
highlight is the intricate articulation between those green elements and the proposed new buildings,
providing the emergence of semi-public spaces and important axes of accessibility crossing
through and connecting those areas.

3.1.1. Housing Policy in Sao Paulo and Innovation in Urban
Renovation Initiatives

Examining Sao Paulo's housing policies and their impact on architectural and urban
landscapes can be explored from the perspective of sustainable development practices and
environmental regulations promoting urban renewal. Given the historical context of Brazil's
housing deficit and the strategic policies in place, we will explore how these factors have
influenced the quality of life and social inequality across the nation.

This session establishes a comparative analysis of traditional housing strategies against
innovative approaches as exemplified by the Parque Novo Santo Amaro V project, designed by
VIGLIECCA&ASSOCIADOS. Therefore, the analysis covers critical elements of this
intervention, assessing its contributions to landscape architecture management and improving
living conditions within disadvantaged Brazilian communities.

The project is introduced as a remarkable example of new public housing initiatives and how
environmental considerations have been integrated into strategies for urban and social
revitalization of deteriorated city areas. The session will navigate the complexities of the South
American urban condition, characterized by its layered conflicts, fragments, and unresolved
dichotomies, as an insight for reimaging urban renewals.

The effectiveness of Parque Novo Santo Amaro V's solutions weaves the locality into the
broader urban fabric of Sdo Paulo, raising the awareness of experimenting with new solutions
when dealing with densely populated contexts. These solutions address the immediate housing
shortage and tackle pressing environmental concerns, paving the way for a holistic approach to
urban regeneration.

3.1.2. The South American Context

South American cities are composed of complex layers defined by unequal sociocultural
backgrounds resulting in segregating and integrating territorial movements (Roberts & Wilson,
2009). This dynamic condition establishes diverse and discontinuous patterns, especially in large
urban centers such as Sao Paulo. The urban configuration is conducted by a set of processes
(confluent or divergent from each other), such as agglomeration, political actions, class conflicts,
profit maximization, or planning decisions (Shearmur, 2011).

Similar to the process experienced by several European cities since the 1970s, Sdo Paulo —
which is one of the main economic centers in Brazil and South America (Gauthier, 1973) — has
also been undergoing an intense change in social paradigms and spatial organization, because of
the intensification of globalization trends and the decline of traditional manufacturing industries
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plus the consequent rise of the service sector (Schreiber & Carius, 2016). This urban change and
restructuring process reverberated unevenly in Brazilian cities, causing intense migratory waves
towards the economic centers, triggering growing urban structuring and cohesion problems
(Murray, 2017).

3.1.2.1.  The Emergence of New Policies in Sdao Paulo

The current Brazilian political circumstances have guided the country towards stagnation in
housing production and the rehabilitation of consolidated centers. Recent indicators show the rapid
growth of the housing deficit around the country, and especially in Sao Paulo (Municipal Housing
Plan of Sao Paulo, 2016).

The city of Sao Paulo is the largest housing hub in the country, home to about twelve million
inhabitants. It is also a major economic and cultural center in Brazil. Most of the urban trends
emerging in this city later spread throughout the country, including when it comes to social
policies, social housing strategic implementation, and urban renewal experiments.

Taking this scenario into consideration, innovative initiatives are being undertaken by the
local government in an attempt to take control of housing policies, especially where related to
social interest. The alternatives are emerging with the support of legislation and guidelines that
deal specifically with long term urban planning and sustainable development, such as the Urban
Development Plan (Law No.16.050 of July 31, 2014) and the Environmental Protection and
Development Plan (Sao Paulo State Law No. 9.866/97) Thus, the Municipal Housing Plan of Sao
Paulo (Sao Paulo State Law No. 619/16) seeks to define housing programs and strategies for action
and articulate them in the former mentioned sectoral policies.

The social housing policies developed by the federal government were able to significantly
impact the decline of the slum population in large Brazilian urban areas. Nevertheless, in Sdo
Paulo, despite the large investment in this area, the numbers reflect the opposite.

Accordingly, this study also seeks to highlight the differences between the national urban
policies, which are currently decreasing in size and importance, and the local policies developed
by the state of Sdo Paulo, especially regarding architectural and urban landscape quality.

As a study case, the rehabilitation of Parque Novo Santo Amaro went much further than the
partial demolition of the existing set of buildings and the construction of new dwellings, but it also
improved the quality of the urban fabric of a consolidated slum area, promoting accessibility,
creating open public spaces, and addressing technical solutions for environmental issues, beside
the consequent amelioration of the urban landscape (Figure 2).

This kind of intervention is an unconventional alternative in using housing development as
a mechanism to tackle cohesion hindrances in fragmented urban tissues and in an attempt to
improve the sanitary and ecological conditions of communities located in areas of environmental
sensitivity. Promoting the improvement of deteriorated urban areas and the support of low-income
populations in central locations, facing the transformative force of the real estate market, are part
of the "conflicts and unresolved contradictions" that the city’s government is constantly dealing
with.
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Figure 9: Sketch of the pedestrian overpass designed for Parque Novo Santo Amaro V.
Source: Vigliecca & Associados, 2017

3.1.2.2. General Overview of Sao Paulo’s Urban Structure

The city of Sdo Paulo has a heterogeneous urban structure, resulting from a historically
fragmented and multicentric expansion process, which gave rise to a segregated territory (Roberts
& Sykes, 2009). Although analyses of urban segregation are commonly performed from a center
versus periphery perspective, in Brazilian cities such as Sdo Paulo, this type of interpretation is
not so evident since, in some cases, the wealthy zones are interspersed with less structured
neighborhoods, further away from the center of the city (Villaga, 2011).

Despite this heterogeneous scenario, most of the formally planned zones with consolidated
urbanization and the metropolitan structuring zones are located in the city's center, in its northwest
region. Those zones are where the main connection axes, dense public transport network, and the
most extensive commerce and service hubs are found consecutively. The poorest neighborhoods,
described in the Sdo Paulo Urban Development Plan as "areas of urban vulnerability," are
concentrated in the eastern and southern zones, where there is also greater concern about
experiencing disorderly urban sprawl in environmentally protected areas (see Figure 3).
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Figure 10: Urban structure of Sdo Paulo.
Source: Sao Paulo Development Plan, 2014 — edited by author.

3.1.3. Regeneration of Urban Forms with Innovative Tools

In 2018, the Sdo Paulo government announced the construction of 3,895 housing units
through the national housing program "Minha Casa Minha Vida" (MCMYV), targeting low-income
families. Given the estimated deficit of 368,000 homes in Sdo Paulo, this number indicates the
Central Government's inability to manage the housing crisis in the country (Rolnik, 2015).

Besides the difficulties faced by the centralized national housing policies to meet the local
needs for dwellings, the limiting conditions imposed by MCMYV hinder diversity in urban forms,
leaving aside the intrinsic complexity of areas of unplanned occupation. The local government
also had low control concerning constructive parameters and the financing processes. Therefore,
it is clear that the National Housing Program, in addition to not meeting the expected quantitative
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expectations, also does not achieve the qualitative standards in terms of urban morphology and
architectural typologies.

A new framework, better adaptable for the renovation of existing urban forms, which is more
suitable for the existing spaces and/or buildings (Bishop & Williams, 2012), has emerged in this
panorama: a wave of innovative methods, aiming for new financial backgrounds, and mainly
grounded in the fact that the existing urban hubs can be restructured. Also, regarding urban green
infrastructures, the core idea is to guarantee a comprehensive network of green public areas (in
various scales and forms) for areas of extreme population density.

The parameters required by the traditional national housing policy stimulate
suburbanization, demand urbanization of natural landscapes (requiring more extensive
investments), and encourage architectural standardization. Under this regime, the urban green
infrastructure is also not considered, which results in poor or inexistent urban green network
planning.

The MCMYV residential program does not demand any analysis of the pre-existing fabric,
causing difficulties in the city's mobility system. There are no requirements for green space
networks (see Figure 4). For this reason, this type of urban solution has a low percentage of green
spaces and permeable surfaces, which also overloads the rainwater infrastructure. The construction
legislation of Sdo Paulo also does not limit the minimum distance between buildings within the
same plot, which significantly compromises the landscape quality in these areas (see Figure 5).

Figure 11: Urban landscape MCMYV in housing estate area — Sao Paulo.
Source: Google Maps
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Figure 12: Comparison between favela occupation and MCMYV housing developments.
Source: by author

The demographic density of the Sdo Paulo favelas was estimated, in 1987, at 446.2 people
per hectare (Brazilian Institute of Geography and Statistics, 2014), a value that approximates the
average found also in housing estates built through the MCMV program (200 - 400 p/ha) in the
central areas. Despite the similarity, these urban configurations are entirely different structures.

Still concerning the density analysis, favelas present relatively low building height due to
the low level of construction technology. MCMYV housing developments meet state contractual
demands, seeking to reach the most significant number of housing units with the lowest cost
possible. Most of these residential developments consist of five-floor buildings, reaching the limit
of the requirement for elevators.

A further difference that defines the two types of urban housing is that the housing estates
are car-oriented — also a result of the requirements for accessibility and public security, and the
determination that each unit must have at least one parking lot. In Sdo Paulo’s favelas, typically,
most roads do not support the traffic of cars, and so the flow of pedestrians is possible only in
narrow alleys — most of them between 1.5 and 3 meters wide (Silva, 2000). The public transport
axes are placed on arterial routes that cross or surround the territory.

In the urban conjuncture of MCMYV housing complexes, the green space network is often
restricted to mandatory preservation (green space for protection) of non-building areas due to high
inclination, flooding zones, or environmental significance established by law. The Sao Paulo
construction code also determines the minimum amount of permeable surfaces, which reflects in
the implementation of interstitial grassy gardens. These areas are primarily for private or semi-
public use, as they have restricted or prioritized access for the residents of the buildings. Their
maintenance is also a private responsibility. For this reason, they are usually in a good state of
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management, despite the low biologically active surface typically found on this kind of designed
green spaces in such circumstances.

This way, the Parque Novo Santo Amaro V project, located in the south of Sdo Paulo,
proposed by Vigliecca & Associados, is a good example of social housing that has managed to
overcome the barriers defined by extremely restrictive legislation and the low cost construction
technics, in order to achieve a better urban environment and landscape design (see Figure 6). In
this case, the green system in this project is also wholly public, maintained by the state.
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Figure 13: Parque Novo Santo Amaro V - implantation in urban context.
Source: by author

3.1.4. Disordered Urban Expansion and Environmental
Impacts

The disordered urban expansion of the metropolis, without the implementation of basic
urban infrastructure, especially in the southeastern region, where water resources are more
vulnerable to pollution, has resulted in environmental degradation. The occupation of slopes,
riverbanks, streams, valley bottoms (conducive to seasonal flooding), and floodplains by slums
and clandestine urban subdivisions has affected water quality and compromised the continuity of
the public water supply for the metropolitan region of Sao Paulo.

In this sense, the Development and Environmental Protection Plan - PDPA (State Law No.
9.866/97) established, among other definitions, planning and management instruments for the
Protection and Recovery of Watershed Areas (APRM). The PDPA's main intention is to monitor
the application of specific APRM legislation and guide the actions of public authorities and the
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civil society, aiming at the protection, recovery, and preservation of watersheds of regional interest
(see Figure 7).
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Figure 14: Parque Novo Santo Amaro V — location in the Water Source Protection and
Environmental Protection zones. Source: Sao Paulo Development Plan, 2014 — edited by the author.

The city of Sao Paulo experiences exponential growth in its population and, consequently,
in its urbanized areas. This process highlights the contradictory dynamics of continuous expansion,
generating precarious suburbanization and territorial fragmentation.

Considering the highly heterogeneous and complex pattern of the urban context of Parque
Santo Amaro, and because of the need to see the city as a whole and its parts (Ungers & Vieths,
1999), the regeneration of this district of priorly predominantly residential use, symbolizes a
movement opposed to the disorderly urban sprawl, willing to implement focal infrastructural
elements into the deficient urban environment. Thus, the project aims to radiate improvements in
the territory by improving landscape and environmental conditions far beyond the delivery of only
the necessary housing units.

Good "urban acupuncture" must promote the conservation or rescue of the cultural identity
of a locality or community (Lerner, 2003). The project developed by VIGLIECCA &
ASSOCIADOS considers the various layers that compose the urban structure of Parque Novo
Santo Amaro V respecting important physical-environmental factors that guided the morphology
of the original implantation and can also be considered relevant elements for the construction of
the community's identity, such as the inclined relief and the stream. This design conception was
built along the lines of the "urban acupuncture" concept, based on physical and abstract elements
that connect the city's layers and unify them, spreading the results of its improvement performed
on a local scale instead of on a broader horizon. More details on how public policies were applied
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to reshape the landscape and environmental conditions in Parque Novo Santo Amaro V can be
found in Annex 2.

3.1.5. Lessons Learned from a Public-Private Partnership

The city of Sao Paulo is composed of a complex and fragmented urban structure resulting
from the Brazilian segregationist social conditions. In spite of this background, the local
government has been adopting new measures to regenerate and integrate consolidated areas of
social interest into the city's urban fabric. Despite the political and financial limitations, acting
against the rapid and disorderly growth of the city has become one of the operational guidelines
of the city, aiming to reduce environmental and landscape impacts and improve living conditions
in peripheral areas (Pasternak, 2006).

The Parque Novo Santo Amaro project emerged from the need to articulate the requirements
determined by environmental protection and requalification legislation introduced by the Urban
Development Plan (Law 16.050/14) . This was made through a residential and urban infrastructure
project, seeking to meet several local demands, such as the need for more housing units, the
improvement of water management and environmental conditions, and the implementation of
urban mobility elements.

Finding alternative measures to deal with conflicts, fragments, and contradictions intrinsic
to cities is essential for their management and progress (Delsante & Bertolino, 2014)- especially
in the context of South American urban centers . S3o Paulo has found opportunities for the solution
of specific social dilemmas, and they have been able to align alternatives that overlap several layers
of the urban structure. Through the complex application of small and medium-sized interventions,
it is possible to see results that radiate on a large scale in the urban territory and landscape.

As a result, the improvement in spatial layout and the quality of the urban landscape is
illustrious. The architectural and urban design provides solutions for some of the significant social
and physical problems in the Parque Novo Santo Amaro project. However, the site's current state
does not reflect some of the aspirations initially sought (Trancoso et al., 2015).

Even though the functions were rationally distributed in the spatial layout in confluence with
the newly established flows, conflicts emerged from use. The commercial spaces initially planned
for the maintenance and improvement of local commerce are currently maintained by external
traders, and this also implies confrontations in the management of the space. The quality of the
green infrastructure elements and the maintenance of public spaces, in general, do not reach
expectations after years of use. This is a typical scenario, especially in state developments in
Brazil's social fragility areas.

As the main lesson to be learned from this housing project for future interventions in similar
context, it can be stated that in order to meet social demands in fragile urban areas, it is also
necessary to address solutions for environmental conditions. This way, the project becomes more
resilient, intertwining physical (tangible) aspects with social and cultural values (intangible).
However, after years of implementation, it is now evident that projects such as Parque Novo Santo
Amaro V (Figure 8) cannot achieve their full transformative potential in isolation. For this, they
must be connected with an extensive network of congruent interventions.
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Figure 8: Aerial image — urban insertion.
Source: Vigliecca & Associados, 2017

3.2. Confronting Disruption: The Case of Ferencvaros

Understanding the urban development of densely occupied areas - especially in historical
urban fabrics - may be a significant step towards constructing socially and ecologically sustainable
urban environments. Urbanization is a relevant phenomenon in the characterization of the
economic structure of a city, country, or region, which is an outcome of a large concentration of
human resources. However, the consolidation of this socio-spatial model has raised issues related
to large-scale resource management and sustainable planning (Arnfield, 2003).

Despite representing only 2% of the world's territory, it is estimated that 75% of natural
resources are consumed in urban agglomerations (Ribeiro & Gongalves, 2019). The intense
urbanization process experienced in the last century worldwide has increasingly evidenced the
need to rethink the ecological values and the quality of life in dense urban centers.

Acknowledge the intricateness of the urban structure, and its layers can help find feasible
alternatives to improve its performance. The urban structure can be recognized as a complex set
of elements that stress establishing patterns that condition (or induce) the future changes in the
physical and social spheres. The gradual emergence of urban spaces results from agglomeration
processes, segregation, rent-seeking, political actions, class conflict, profit maximization, or
planning decisions (Shearmur, 2011).

Public space is one of the elements that better comprise cities' psychological and physical
space (Berg. 2016). Therefore, the public environments present in the urban structure can be
understood from two perspectives: the public sphere as a social condition and the public space as
a material arena. Both are intertwined in the conformation of the cities' landscape and the urban
social interactions, solidifying the experience of using the space. "Open, accessible, inclusive
public space may serve as the venue of social interactions that teach the values of tolerance,
engagement, and citizenship." (Hirt, 2014).

Post-socialist cities tend to be equipped with structures oriented to public open spaces and
green infrastructure. Many of them were entirely conceived under the perspective of the public
domain; others, previously established (such as Budapest), underwent adaptive processes to
recreate or merge sections of the urban fabric through this conception. Under the circumstances of
the socialist regime, public spaces had the structural function of articulating the land subdivision
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and zones of use of the urban territory. They played the role of indoctrinating and shaping the
emergence of a new lifestyle. (Hirt, 2014).

New urban spatialities were designed to provide a setting for new types of social
relationships. Concerning urban green infrastructure, some elements were typically inserted in
modern developments aiming to ameliorate their socio-spatial conditions, such as large urban
green spaces encircling housing estate areas, playgrounds, public sports fields, kindergarten
gardens, and schoolyards, for example (Gavrilidis et al. 2017).

Since the end of the communist regime, there has been a continuous movement towards
privatization and restructuring of public spaces. Also, during the process of social-political
transition, urbanization patterns and trends emerged, marked by the intense decay in the density
of central areas and the significant rise of urban sprawl — in the case of Budapest.

In articulation to that process, the introduction to the market-based investments disrupted the
'mono-centric model' executed in the communist cities, expanding the boundaries for commercial
and office activities and allowing the resurgence of new secondary centers (Hirt & Stanilov. 2014).
In addition, the diversification in the land use structure has also led to the emergence of high-
income suburban residential hubs, increasingly connected to the urban infrastructure, public
transport, and green network.

Because of the aforementioned urban movement, the new economic model has enlarged the
need for affordable dwellings with better living conditions and good accessibility to the main
commercial and institutional hubs within the post-socialist cities. This scenario has compelled the
redefinition of empty or underutilized urban spaces to make feasible the implementation of
residential developments compliant to the emerging population's necessities.

Those reframed urban voids went through diverse initiatives, calling for the “state-led
gentrification” of socially degraded areas or relying on altering the former functions of the targeted
urban territories and redefining the social stigmas associated with them. Van Gent and Botterman
(2018) highlighted that "capital-intensive urban redevelopment has increasingly been cured and
sometimes initiated by the State."

Besides the rapid urban renewal process, it is possible to identify adequate evidence of urban
resilience that makes this physical and social space resistant to the new disturbances (Ribeiro and
Gongalves, 2019). Adaptation, recovery, and transformation are some of the more remarkable
pillars verified in this intervention.

3.2.1. Planning Evolution: conceiving the public-private
partnership

According to Ribeiro and Gongalves (2019), the concept of urban resilience is related to the
capacity of an urban territory to adapt to possible disruptions, perpetuating urban dynamics and
existing physical conditions that characterize a place and its landscape. In addition, it enables the
emergence of new socio-spatial expressions. The study area analyzed at Ferencvaros had its urban
renewal process carried out through uncertain periods of significant political and social changes
(Figure 9).
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Figure 9: Tompa Street at Ferencvaros District.
Source: by author

Initiated by the Municipality of Budapest in collaboration with the District Government, the
Middle-Ferencvaros urban renewal project began in 1986 during the final years of the state
socialist era and continued into the early 1990s. Unlike other large-scale restructuring processes,
this initiative was driven by public authorities rather than private developers.

In the 1970s, urban plans for Middle-Ferencvéaros supported the almost complete demolition
of the existing late 19th-century housing stock. The intention was to replace these structures with
modernist, multi-story blocks, reflecting contemporary architectural trends. However, by the
1980s, there was a shift towards more moderate intervention strategies, and a detailed urban plan
adopted in 1983 proposed demolishing only the worst-quality, low-rise workers' tenements. This
plan, initiated by the District Council and developed by Gébor Locsmand, emphasized replacing
substandard buildings with multi-story residential structures (Figures 10 and 11). It also included
substantial environmental impacts, such as creating landscaped communal courtyards within the
interior of the blocks and widening some narrow streets, aligning with prevailing international
trends favoring preservation over wholesale demolition.
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Figure 10: In 1983, G. Locsmandi developed the initial plan for the reconstruction of Middle-
Ferencvaros.

Source: Locsmandi, 2008

After the political changes of 1990, a crucial decision was made to retain the public
residential stock instead of selling it to sitting tenants. Maintaining public ownership was seen as
essential to manage the planned operations effectively. The district established a public-private
partnership company, SEM IX Ltd., modeled after the French system of Sociétés d'Economie
Mixte (SEMs). This company played an important role in realizing the project's objectives,
coordinating development efforts, and engaging with private construction firms.

Figure 11: Modern panel houses in the first plan for the reconstruction of the middle Ferencvaros.
Source: Locsmandi, 2001
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The implementation process involved close cooperation between SEM IX Ltd., local
government committees, and the district office. The wvacating of buildings slated for
demolition was managed internally, allowing for better oversight and coordination. This approach
differed from other districts where private developers handled such activities, and it helped ensure
that residents' needs were considered during the transition.

Starting the renewal process earlier than other districts provided Middle-Ferencvaros with a
competitive and economic advantage. In the late 1990s, approximately 60 percent of the subsidies
from the Budapest Rehabilitation Fund were allocated to the Middle-Ferencvaros redevelopment
area (Locsmandi, 2008).The district significantly enhanced environmental qualities without
increasing permitted density figures in its building code. During the construction boom after 2000,
these improvements made the area more attractive to developers and residents alike, without
compromising urban density or quality of life.

Initially, due to low housing demand and the collapse of state-owned development
companies, the district had limited options for selecting developers, and formal tendering
procedures were not used. However, as interest grew, the district introduced sophisticated
tendering and public procurement processes in collaboration with SEM IX Ltd. Detailed technical
specifications, preliminary subdivision plans, and preliminary contracts were included in tender
dossiers. A diverse jury evaluated submissions based on multiple attributes, including architectural
quality.

SEM IX Ltd. was established with a financial structure that included minority shareholders,
such as a Hungarian consulting firm holding a 30% share. The company's financial strategy
involved using proceeds from the sale of public properties to cover infrastructural improvements,
landscaping, and demolition costs. Profits were reinvested into building affordable housing for
displaced residents, renovating buildings designated for preservation, and creating public
institutions like childcare centers. The company's operations were transparent and accountable,
with annual reports submitted to the district government and oversight provided by a board
comprising local government delegates and private partners (Locsmandi, 2008).

In the later stages of the intervention, a more market-oriented urban approach was adopted,
affecting the design and accessibility of street-level areas and, in particular, increasing the density
of urban blocks renovated in the early 2000s. Nonetheless, despite these changes, the resulting
developments remained typologically consistent with the characteristics of Budapest's historic
areas (Locsmandi, 2001).

3.2.1.1.  Urban Intervention Management

The municipality of the 9th district refers to the existence of four "centers of gravity." At the
logistical level, those centers (see Figure 12) were used as guidelines for developing the activities
and as temporal markers to implement the actions. The project developers identified the locations
based on the level of social vulnerability found and the maximum transformative potential. These
areas were thought of as poles of irradiation of the improvements, relying less on public
investments over time to achieve the same beneficial results idealized at the first stage
homogeneously at all the intervention areas. Physical renewal, in this case, plays a unique role in
urban regeneration. (Roberts & Sykes, 2008)

The regenerative process experienced in this region is mainly based on its gradual change of
function. Specifically in this case and in other successful examples of urban regeneration, this
change, resulting from constantly updated political, social, and economic demands, was identified
as a possibility of entrepreneurship, having, therefore, a managed transformation process (Roberts
& Sykes, 2008).
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Figure 12: Gravity Centers articulated by green pedestrian axis
Source: by author

Regarding the physical elements used as tools for territorial transformation, four artifices
outstand: integration and consolidation of community courtyards, creation of green alleys for
pedestrians, building's frontal setbacks, and reformulation of green public squares system. Those
elements were articulated to provide the emergence of complex green infrastructure in the area.
Nevertheless, the urban design was conceived to avoid severe disturbances in the typological
characteristics, respecting modularity, ratio distribution, scale, and even materiality aspects
(Figure 13).

Figure 13: Recently constructed building with frontal setback and under construction common
courtyard accessible directly from public street.
Source: 2021 - by author

Furthermore, a crucial layer of the Urban renovation in Ferencvaros is the configuration of
the tendering and procurement procedures. Tender documents include technical specifications,
subdivision plans indicating public property, and preliminary contracts outlining building
deadlines, obligations, and minimum purchase prices. A diverse jury—comprising the chief
architect, the chief executive of SEM IX Ltd., and committee members from various political
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groups—helps reduce political pressures. The open tendering process allows candidates to observe
each other's presentations.

Submissions are evaluated based on multiple criteria, including architectural quality.
Applicants initially submit rough building plans, which are later refined in consultation with the
district's chief architect before final contracts are signed. SEM IX Ltd. is authorized to handle
preparatory tasks for the district, such as planning, designing, and improving public spaces and
infrastructure. The maintenance costs for landscaped courtyards, however, are assigned to property
owners through condominium agreements.

Public investments, on the other hand, including the renovation of public rental buildings,
are executed through procurement procedures regulated by Hungarian legislation that is consistent
with European Union standards. SEM IX Ltd. operates on behalf of the district without its own
planning and construction departments. All major decisions are made by the local government to
ensure alignment with public interests (Locsmandi, 2008).

3.2.1.2. Urban Green Infrastructure promoting socio-
spatial cohesion

Despite the importance of defining the centers of gravity for the systematization of the
intervention process, the primary mechanism used to unify the heterogeneous and disconnected
urban fabric was implementing a green infrastructure network. The development of these
multifunctional green spaces, strategically designed along with the full extension of the
intervention area, promotes equal access to green spaces in the middle region of the district.

Among the benefits sought by implementing a comprehensive green system are an increment
in urban permeability, improvements in social cohesion, and adaptation to climate change — which,
under all aspects, drives the resilience of this urban territory (Pauleit et al., 2019). Increasing the
biologically active green surface and ensuring accessibility to open green spaces were essential
aspects of the strategy for creating an integrated framework for a healthier urban environment
(Kaplan, 1995). Towards that perspective, the new green spaces were accomplished by redesigning
former residential plots and brownfields.

Approaching the concept established by Kropf (2017), "configuration is an arrangement of
parts, and a type is a configuration with a degree of modularity and integration as a cultural habit.
The type is a configuration that is or has been actively reproduced. While each example of a type
might be slightly different, the configuration remains the same."

In line with that notion, the reconfiguration of the historic courtyards and the entire
demolition of some poorly conservated buildings, despite being antagonistic to the movement of
typological perpetuation, allowed the revival of the area's configuration (Figure 14). As a result of
this process, it is possible to highlight the improvement in public health performance, equal access
to leisure, strengthening of social relations, protection of biodiversity, and increase in local
economic activities (Pauleit et al., 2019).
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Figure 14: Remaining urban block before and after the demolition of residential buildings for the
implementation of an urban park Ferencvaros.
Source: Google Earth

3.2.1.3.  Adaptability of Urban Areas

Resilient urban environments can be defined as a set of characteristics "consisting of
identifiable parts that through localized interaction (process) produce stable patterns (structure)
across temporal and spatial scales” (Ernstson, 2010). Given that approach, the "recognizable
parts” of a city can be determined as remaining elements contributing to the consolidation of the
urban structure and its landscape conditions.

In the urban (and social) restructuring that took place — and still unfolds significant changes
— in the middle area of Ferencvaros, it is possible to observe several "identifiable parts" that
resisted the inevitable transforming forces (Ribeiro & Gongalves, 2019), emanating mainly from
political sources (Figure 15). In this case, specifically, the local government had the legislative
power, determined restrictions, design, and construction guidelines, and owned most of the
properties and plots in the intervention region.

Figure 15: Resilient urban elements: prior industrial building converted into high-end housing —
Ferencvaros
Source: Municipality public data, 2008

Therefore, the urban structure maintained its production of stable patterns, despite
undergoing significant changes at the typological level by implementing extensive green
infrastructure and the new architectural and landscape solutions achieved. Furthermore, elements
relevant to the definition of urban morphology were carefully maintained, such as the network of
streets, the delimitation of the blocks, and the plots' patchwork. The transformation emerged
mainly from rearranging urban voids or underutilized areas, such as those with inappropriate
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functions for residential zones or occupied with low-rise buildings with few housing units and no
commercial function attached (Locsmandi. 2001).

Redesigning the predominantly residential multifunctional blocks was one of the focal points
of the area's regeneration project. Despite being heterogeneous, the blocks mainly were composed
of traditional typological buildings - commonly found in historically occupied zones in Budapest
— except for the urban voids left by the old small industries interspersed in the urban fabric (Figure
16).

In general, each building was equipped with its courtyard, in many cases, dimly lit, lacking
green elements, and in poor maintenance conditions. The urban reconstruction project called for
the demolition of some wings of traditional buildings, or in some cases, their complete demolition,
to generate enough space to implement a shared green infrastructure.

Figure 16: Older blocks of middle Ferencvéros - hatched areas as prior small industries
Source:

This new configuration implied a radical change in the use of courtyards, resulting in the
strengthening and multiplying social relations in this space without detracting from the urban
landscape's main features. The blocks had their average occupational ratio maintained, with the
building's facades composing a continuous alignment and volume and proportions similar to the
pre-existing state. However, in many cases, they became transparent and permeable after the
implementation of new green pedestrian axes.

An innovative aspect of the project was the development and enforcement of a
comprehensive development plan that considered both the realization aspects and detailed
arrangements of new buildings and communal spaces. A notable strategy involved the district
retaining ownership of common courtyards while granting easements to developers to construct
underground garages beneath parts of these spaces. In return, developers were responsible for
landscaping the courtyards, enhancing communal environments for residents (Locsmandi, 2008).

Accessibility to the urban open spaces was positively complexified. A new spectrum of
public and semi-public areas emerged from the prior concentration of private-use areas.
Meaningful visual connections were established and enhanced by new local regulations, which do
not authorize the placement of opaque barriers blocking the view through the gardens, for example.
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3.2.2. Preliminary Insights from Budapest

Urban resilience is a highly pertinent concept to post-Soviet cities, which underwent
significant political and social disruption processes, implying a severe restructuring of their
physical and psychological spaces (Ribeiro & Gongalves, 2019). Furthermore, the dynamics of
accelerated urban expansion in post-Soviet cities required the restructuring of sub-dense areas,
intending to provide space for creating new mixed-use centers inserted in the central context of
cities (Nilsson et al., 2013). Given the analyzed intervention, the persistence of typological urban
patterns is notorious, besides the massive implementation of urban green elements, which steadily
impacted the project's development and the current raising in the quality of life in the
neighborhood.

By analyzing the regeneration of the middle region of Ferencvaros, it is possible to identify
typical elements present in urbanization processes in Budapest and other post-Soviet large urban
centers as a consequence of the massive process of privatization of public space (Hirt, 2014).
However, some characteristics of this development stand out, such as implementing green
infrastructure to strengthen social relations and the local economic scenario — factors that indicate
the strengthening of sustainable practices.

The study of this area helps to identify the political and design measures that guided the
emergence of a healthier, potentially more sustainable, and consecutively more resilient urban
environment, providing space for urban green infrastructure, higher-quality housing, and
multifunctional public areas. As the scope for further investigations, it appears relevant to specify
the social and ecological advancements and the sustainability capacity of the new urban
environment after the project consolidation by analyzing the urban green forms in detail.

Despite the positive aspects arising from the restructuring of this urban territory, the process
of establishing major redesign guidelines and configuration of the social spatialization in the area
followed the characteristic flow of the "top-down" management model, without active community
participation (European Environment Agency, 2020). This conformation, commonly used in
introducing the market economy in post-socialist countries (Hirt & Stanilov. 2009), tends to result
in segregationist practices and intense gentrification. However, besides the criticisms of being
exclusionary due to the displacement of lower-status inhabitants, Middle-Ferencvaros managed to
mitigate some concerns. The district secured substantial resources for renovating old public rental
buildings, allowing many residents to remain in their homes after renovation. Importantly, rental
fees were not raised to market levels, making upgraded housing affordable for existing tenants.
This effort reduced the severity of criticism compared to similar projects in other districts.

The lessons learned in this revitalization process can also be relevant for other urban centers
having difficulties adapting to drastic changes in their social, political, and economic conditions,
especially considering the imperative ecological adaptation. The redevelopment in Sdo Paulo's
Parque Novo Santo Amaro V also mirrors a global movement towards updated urban solutions. It
signals a shift away from outdated regeneration methods or an uncritical accelerated expansion
towards more sustainable and critical urban planning practices.

The knowledge gained through the practices adopted in this intervention can be applied in
other future urban regenerative projects with a similar state of affairs. Improving the quality of the
city's public spaces can also be an outcome of public-private partnerships. Building upon the
literature review, this study narrows its focus to Ferencvéros in Budapest. Thus, the research aims
to examine the impact of design choices on the urban environment using cross-morphological
analysis. The emphasis is on how these solutions created a more lively urban environment, with
access to green infrastructure, diverse local commerce, and public transport facilities. The
selection of Ferencvaros hinges on the availability of comprehensive data, the feasibility of on-site
assessments, and the opportunity to closely observe the recent changes. This case stands out due
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to the maturity of its renewal efforts, offering clear insights into the challenges and opportunities
of urban redevelopment.

3.3. Key Concepts Collection

3.3.1. Urban Voids and Transformative Potential

Urban voids, characterized by their indeterminate functions, are a common urban
phenomenon, especially in cities fighting severe urban decay or rapid peripheral expansion due to
historical patterns of land use or industrial decline. In the district of Ferencvaros, such voids
materialized primarily from small-scale industrial obsolescence and, subsequently, from the
neglect of residential buildings. These underutilized spaces have historically contributed to the
district's stigmatization, facilitating visual blight, inefficient resource utilization, and spatial
disconnection.

However, this study posits that these urban voids possess inherent potential for regeneration.
The successful repurposing of these spaces can significantly requalify the district's historic urban
fabric, producing benefits that span social, economic, and environmental layers. The approach
taken involves a reintegration of these voids into the urban matrix, addressing community needs
and leveraging the area's characteristics, like the utilization of enclosed courtyards, to enhance
urban efficiency and access to green areas.

Furthermore, analyzing urban forms and connectivity is key to recognizing vulnerable
patterns within the urban fabric, especially in more fragmented territories comprising urban voids
(Boeing, 2018). Urban form, which includes the physical layout and structure of the city,
significantly influences how residents interact with the environment and with each other. By
examining urban forms, planners and researchers can identify areas prone to social isolation,
economic decline, or environmental degradation.

In this context, connectivity concerns people's capacity to move throughout the city and
access essential services, green spaces, and social opportunities. High levels of connectivity tend
to facilitate stronger social ties, better economic opportunities, and improved environmental
outcomes (Hepcan, 2013). Consequently, poor connectivity can exacerbate vulnerabilities by
creating barriers to movement and access.

Therefore, a comprehensive analysis of urban forms and connectivity, in articulation with
the opportunities found in reintegrating urban voids, can help urban planners to design more
cohesive, inclusive, and sustainable cities (Park et al., 2014). By identifying and addressing
vulnerabilities in the urban landscape, planners can work to mitigate risks and improve the overall
resilience of urban systems. The preliminary findings of this research in this concern underscore
the value of reimagining urban voids as opportunities for urban consolidation and functionality.

3.3.2. Urban Density and Open Areas Parity

Defining the ideal density of an urban territory has been a highly discussed subject among
academics and professionals in the field of contemporary urbanism. Identifying the delicate
combination of factors that underlie the balance between the urban sprawl and the amount of space
necessary for human social life (Choldin, 1978), is an issue with greater relevance in a context
where the ever-increasing population desires to achieve a healthier and more sustainable future,
owing to the exponential intensification of the climate change process (Kamal-Chaoui and Robert,
2009).
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When developing an approach on this topic, it is necessary to be aware that the urban density
is unique in each location and is rather a matter of performance (Acioly & Davidson, 1996). Socio-
cultural factors directly impact the composition of density and the individual experience of
interacting with the environment, also towards the perspective of sustainability (Bramley & Power,
2009).

Like other European cities, Budapest has its central core dense, compact, and highly
integrated with the rest of the urban fabric (Benkd, 2011). However, this urban configuration
becomes more heterogeneous and less dense in areas located in the "expanded city center" between
the second and third transportation rings, which consecutively makes those areas more susceptible
to transformation and possibly less resilient (Ribeiro & Gongalves, 2019).

Adapting the physical and social conditions in historic urban areas can be significant steps
of a strategic plan for enhancing resilience in areas susceptible to transformations and disturbances
(Ribeiro and Gongalves, 2019). Density, when seen as one of the primary structuring elements of
morphology, can be manipulated in order to produce urban conjunctures more adequate to the
contemporary needs of a city, without necessarily disfiguring its spatial key definitions (Acioly
and Davidson, 1996).

The global understanding of urban density must be carefully balanced with the open area
system and green infrastructure, whether for public-private or semi-public use. Finding the
adequate distribution of dwelling in the urban territory must be associated with quantitative issues
of the urban network flow (and the capacity of the urban infrastructure a compounded system),
and qualitative matters, such as distribution of functions, landscape constitution and control, and
accessibility to green/leisure spaces (Richards, Passy & Oh, 2017).

In this case, it is necessary to interpret the rebounds of the adaptative recovery process of
Ferencvdros, also under the scope of the inner courtyards' reconfiguration. From this perspective,
the intervention aimed to produce a more integrated and healthier territory, through the use of
urban green infrastructure strategies, without drastically reducing the levels of occupational
density and minimizing the impact on the historical morphological arrangement of urban blocks.

3.3.3. Urban Cohesion as a Policy

More than two-thirds of the population of the countries of the European Union currently live
in urban areas. Despite the growing effort to include the urban development agenda as a
mainstream element of the bloc’s Cohesion Policy, it was only in the period between 2007 and
2013 that the EU established it as one of its main development guidelines. At first, the European
Commission began to investigate the problems to a conceptual degree and act on an experimental
basis, which later also resulted in intergovernmental cooperation agreements in the field of urban
development in favor of cohesion (Cotella, 2019).

On a global level, this was a response to a major paradigm shift: the advent of the
intensification of the globalization process, which boosted the strengthening of international ties,
aiming to achieve economic and social prosperity. However, the trend towards globalization
occurs unequally in different contexts. The developing world countries would have more
opportunities to access exponential growth, while facing difficulties in income distribution and
expanding the city’s infrastructure network. Around the world, in Asian and South American
cities, or even in post-Soviet centers, two eminent development patterns can be identified:
peripheral growth (both office spaces and houses) and the participation of the private sector in
infrastructure provision (Di Palma et al., 2016). Despite the similarities, the socioeconomic
particularities of each region outlined the conditions for the occurrence of this process. Little has
been studied regarding the reverberation of this phenomenon in post-socialist urban centers,
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especially concerning adaptive measures for their inclusion in a global urban network (Richardson
& Bae, 2005).

This scenario was also asymmetric among the countries of the European Union, which
motivated the intensification of isolation and urban segmentation (Cotella, 2019). Post-Soviet
countries, such as Hungary, only joined the political-economic bloc later, and faced challenges
left by the communist legacy, such as deficiencies in urban infrastructure, management of mass-
housing estates, and environmental problems (Van Kempen, Vermeulen & Baan,2005).

With the end of the communist regime, the urban centers previously inserted in this socio—
spatial conjuncture went through an initial population shrinkage, marginalization, and isolation
(Hirt and Stanilov, 2009). Public policies played a fundamental role in structuring the privatization
operation and introducing the market-based economy. Cities underwent, therefore, an acute
adaptive procedure through a situation of disturbance of the political and social order (Hirt, 2014).
The emergence of supranational government institutions, such as The International Monetary Fund
and the European Union, has represented an antagonist trend towards the local urban trends,
promoting homogenization and cohesion of the European territory (Kazepov, 2004).

On the one hand, it was essential to create mechanisms to ensure urban resilience, both in
the socioeconomic scope and morphologically, by preserving urban patterns and social aspects,
making cities more attractive and competitive (Murray, 2017). On the other hand, investments in
green infrastructure to promote urban resilience did not follow the same tendency in most eastern
European cities. The case of Ferencvaros stands out in this context, especially for the centralized
coordination between public and private interests to rebuild a sizeable urban stretch.

Environmental issues are one of the most significant drawbacks to urban development,
considering the interdependence between social, economic, and environmental dimensions for
achieving sustainable urban development (Elkington, 1997). In cities with infrastructural
limitations, such as Budapest, the obstacles in promoting social cohesion are even more significant.
For this reason, mitigating accessibility to green infrastructure can be a tool for territorial
integration and a consequent increase in urban resilience (Pauleit et al,. 2019).

Vienna is often an analogous example at the urban-structure level when establishing a
comparative framework with Budapest. These cities share numerous similarities due to their
intertwined historical processes. Despite the gradual disconnection they have gone through since
World War II, recently, both have faced a common issue: urban decay and increasing urban voids
(Lichtenberger, 1994). Notwithstanding their divergent political conditions, between 1970 and
1990, several projects targeting the renovation of central areas emerged in those cities.

One of the biggest obstacles in observing changes in cities is the lack of detailed and model-
ready morphological data at the urban scale. In Vienna, GIS data analysis proved to be efficient in
obtaining the morphological heterogeneity across the urban landscape, which implies the
possibility of using this method to track changes in the infrastructure of Budapest (Hammerberg
et al., 2018).

The IX District of Budapest is an example of the requalification of an emptied historic area
with heterogeneous territorial occupation, marked by the existence of urban voids (initially
occupied by small- and medium-sized industries) (Locsmandy, 2005). The voids generated by
restructuring the regional industrial production system contributed to the acceleration of the urban
decay process and territorial fragmentation, making it difficult for the population to remain in the
area (Reed, 2007). Historic urban morphology, traditionally found in eastern central European
cities, is also found in Ferencvéros. Before the intervention, most buildings had typological
characteristics such as continuous and aligned facades and individual courtyards (Locsmandi,
2011).

In this intervention, the restructuring of the courtyard system was essential for implementing
an extensive system of green infrastructure in the region, shaping the intensification of green areas
in the densely occupied urban fabric.
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3.3.4. Identity in Recent European Context

The socioeconomic complexity of the European structure is evident in urban conditions
found in different regions, especially when considering the contrast between the east and west of
the continent. Post-socialist cities faced physical and morphological restructuring challenges,
which diminished their ability to diversify their identity (Petrovi¢, Backovi & Tokovi¢, 2022)
Despite efforts to mitigate these discrepancies, disturbances still reverberate in these territories.

Under the communist regime, Eastern European countries prioritized affordable housing and
other social security aspects as the backbone of their welfare state. However, the political transition
initiated in 1989 led to a rise in social inequality. These changes notably affected Budapest, with
an increase in social disparities and poverty concentration, especially observed during the initial
years of political transformation. These shifts directly influenced the physical and cultural
composition of the urban environment, resulting in new patterns of urban segregation.

In this context, Budapest is distinguished by its comparatively diverse population and social
stratification among Eastern European cities. As recently as the early 2000s, different inner-city
neighborhoods in Budapest were experiencing unique social mobility trends. Some areas showed
signs of isolation, while others progressed towards higher income brackets, enhanced social
standing, and more elevated general integration. At present, many of the most stigmatized areas
have either completed or are currently undergoing urban revitalization initiatives (Kovacs, 1998).

The restructuring movement of urban territories is understood at an international level as one
of the essential guidelines for strengthening the European bloc. These measures aim to support
cultural multiplicity, emphasizing the individuality of the different social configurations that
compose the block, thus promoting community well-being. By stimulating the development of
underdeveloped areas and avoiding large migratory movements that disrupt social and economic
stability in the region, homogeneous economic growth is fostered. Imbalance in this systematic
arrangement results in more competitive urban centers with difficulty in absorbing the intense
migratory flow, challenging urban planning and development resources. In contrast, less
competitive cities suffer from shrinkage and decay (Wolff & Wiechmann, 2018).

In addition to economic growth, preserving cultural heritage and protecting the urban
landscape are increasingly recognized as essential factors for constructing a people’s cultural
identity. Historic buildings are critical for economic growth through urban renewal (Tweed &
Sutherland, 2007). In a broader context, urban renewal offers an opportunity to reevaluate
strategies for facilitating sustainability and resilience within a community. This process is a means
to tackle the potential for integrating sustainable and resilient development principles into
historical environments, considering the contemporary need to achieve the maximum potential of
use and performance of existing urban areas while preserving the integrity of the original
architectural heritage (Taherkhani, Hashempour & Lofti, 2020).

Hungary’s urban development strategies have changed significantly towards creating more
livable spaces since the country’s entry into the European Union. This shift has brought about a
new economic and financial context, increasing attention on heritage conservation, sustainable
practices, and democratic use of cultural assets. Notably, there is a growing emphasis on improving
urban spatial quality as a key element of urban governance. In this context, landscape architecture
has become a powerful tool in shaping contemporary urban design. As Hungary aligns with
European standards, landscape architecture becomes more crucial in creating urban spaces that
increase urban connectivity and prioritize the community’s well-being and the environment
(Fekete, 2022).

The growing concern for sustainability in urban centers also boosts renewal strategies that
aim to contain carbon emissions, minimize resource consumption (natural and environmental), and
manage waste and energy consumption more efficiently. Energy insecurity has been a central
agenda in international discussions about the energy crisis on the European continent, highlighting
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the challenges that have recently been enhanced in the regional political articulation to consolidate
a compliant society with the concepts of the circular economy, proving economic prosperity and
the viability of the social structure currently existing in Europe (Halkos & Gkampoura, 2021).

The escalating temperatures within urban environments, exacerbated by the confluence of
climate change and urban densification—even in transitional areas such as the analyzed area of
Ferencvaros—generate substantial health risks. Mitigating these risks requires strategic
interventions, among which urban green infrastructure is vital, integrating urban green
infrastructure functions as a mechanism for natural temperature moderation, water management,
and improved conditions for urban biodiversity. In the context of climate-induced urban
challenges, expanding urban green infrastructure emerges as an imperative for the existence of
health-resilient urban communities (Liu et al., 2023).

In this scenario, urban renewal strategies play an essential role in Europe’s political, cultural,
and social conformation and in the subsistence of urban centers in this region (Khadour, Fekete &
Sarospataki, 2023). However, in Eastern European countries, such as Hungary, the renewal
process tends to occur more slowly and on a lower scale of intervention. This process intensified
in Hungary around 2010 when funds from the European Union for urban renewal were accessible,
in parallel with the increase in private investments in various sectors, including the real estate
sector. The renewal of District IX, Ferencvaros, in Budapest (see Figure 17) was based on the use
of tools for the adaptation of urban fabric, including its intrinsic morphological qualities, through
the implementation of mixed-use enterprises, primarily real estate, in a comprehensive and
articulated manner with a new green infrastructure layer and public spaces.

At the same time, the special opportunity for rehabilitation was that the properties were
largely under state ownership. In addition to tidying up the public spaces, the aim was to break up
the very dense 19th century fabric of courtyards by linking them together to allow for a more
livable use of the shared internal green spaces.

The interventions sought to differentiate the external and internal communal and transitional
spaces by creating piazzas with small setbacks to the street space, thus improving the wetting of
the street and the rear frontage. A qualitative differentiation of some community spaces would also
improve community life (Locsmandi, 2005).

However, despite its very careful and planned nature, the successful regeneration process,
as described in Figure 17, has been criticized by sociologists for the strong gentrification that has
accompanied the process (Eszter, 2010).

yd \\
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Figure 17: Diagram depicting the order of events in the urban renewal process in Ferencvaros.

3.3.5. Modern Heritage Relevance in a Heterogeneous Urban
Environment

During the socialist period, a significant portion of Urban investments were centrally
planned (Tofiluk, Knyziak & Krentowski, 2019). In Budapest, a master plan devised in 1960
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played a crucial role in identifying suitable areas for housing developments. This undertaking
shaped new residential expansion zones and influenced the renovation of existing urban territories,
aiming to meet the newly redefined living standards in both central areas and areas in the
transitional belt of urban environments (Benkdo, 2015).

Thus, in socialist cities, the establishment of housing estates designed under modern
ideology and guidelines served as a means to meet the growing housing demands of the expanding
urban population but also, in specific contexts, address issues of urban renovation and stretched
population density in areas considered inadequate or underutilized. This approach supported the
mass production of housing estates for new residents and the renovation of existing urban areas
(Dekker et al., 2005).

With transition to a new political regime in Eastern European cities - explored above - the
previously developed modern residential structures from the socialist period came under scrutiny
due to various factors related to their constructive techniques, aging, design, and symbolic value.
These structures began to be questioned as a viable urban development model in light of the altered
circumstances (Tofiluk, Knyziak & Krentowski, 2019). Moreover, some of these buildings (or
entire neighborhoods) have acquired a negative stigma and have become symbolic of the political
background that initially facilitated their construction in the region. In the current contemporary
context, new parameters such as sustainability, technical feasibility, and harmonious integration
into the urban landscape further challenge and complicate the existence of these modern buildings.

The dynamics of generational transformation is another crucial aspect in comprehending the
current social condition within modern post-socialist communities. As the buildings themselves
age, so do the original residents of these housing estates. This demographic shift brings about
noticeable changes in the principles of communal living. With globalization and the rapid
advancement of technology, urban societies have witnessed a shift towards individualistic
tendencies. This societal transformation puts urban systems, initially developed for communal
purposes, as mentioned earlier, to the test (Benkd, 2015).

When considering the criteria for developing sustainable cities suitable for human-scale
living, four pillars stand out as essential: compactness, density, diversity, and integration (Bibri, ,
Krogstie & Kérrholm, 2020). Notably, many prefabricated housing estates from the twentieth
century, conceived under the modernist paradigm, are directly or indirectly aligned with these
factors. This inherent adaptability makes them well-suited for meeting contemporary requirements
(Benkd, 2015). Consequently, in the post-privatization era, new urban governance structures
tailored explicitly for large housing estates have emerged (Pirrus & Leetmaa, 2023). In Budapest,
these housing estates constitute a significant portion of urban housing and accommodate a
substantial population.

Green infrastructure plays a fundamental role in the modern developments mentioned before
on various scales. The residential complexes constructed in Budapest during the 1980s and 1990s
display more ambitious green solutions compared to earlier decades. These efforts were aimed at
offsetting the declining prestige of these developments (Bakay, 2012). Public spaces have become
an effective platform for fostering alternative governance strategies and reshaping the position of
large housing estates within the urban agenda of post-socialist cities (Pirrus & Leetmaa, 2023).

3.3.6. Role of Resilient Structures

The significance of resilience in urban development lies in its emphasis on adaptability. As
cities evolve, the ability to adapt to changing circumstances becomes paramount. This flexibility
can mean the difference between sustained growth and development and long-term decline.
Resilient cities are characterized by their dynamic nature, continuously adjusting to new realities
rather than remaining fixed in outdated patterns (Kong et al., 2022).
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A holistic approach to planning is a preliminary indication of resilient urban development.
By considering environmental, social, and economic factors, city planners and policymakers can
create urban environments that balance growth with the health and happiness of their residents
(Sharifi & Yamagata, 2018). This integrated perspective helps ensure that development is
economically viable, socially equitable, and environmentally responsible.

Incorporating resilience into urban development strategies is also about risk reduction. Cities
that prioritize resilience are better equipped to handle emergencies and disasters with minimal
damage. Moreover, they can recover more quickly from such events, maintaining critical functions
and services even under duress (Shukla, Das & Mazumbert, 2023).

Another aspect of urban resilience is its contribution to the quality of life for city dwellers.
By safeguarding infrastructure against potential disasters and ensuring the continued operation of
the economy and critical services, cities can protect and even enhance living conditions for their
inhabitants in the face of adversity (Simon, Griffith & Nagendra, 2018).

The pursuit of resilience often sparks innovation in urban design and infrastructure. The
challenges associated with developing resilient cities demand creative solutions, leading to
advances in technology and governance that make urban areas more robust in the face of
challenges and more livable and efficient on a day-to-day basis (Pike, Dawley & Tomaney, 2010).

Understanding the resilience of urban forms as a combination of physical, social, and cultural
elements is essential for defining successful transformative and adaptive processes in urban
fabrics. In this regard, Budapest's 9th district is an outstanding example of transforming a complex
historical urban context by implementing different renovation strategies to improve the social
character without drastically disrupting the existing urban morphology. With an analytical
approach to the renovation process, this research seeks to address the transformative and adaptative
process that occurred while preserving urban heritage and providing new layers of use for the area.
Furthermore, courtyards have great relevance for the definition of well-being in areas of high
occupational density and for the morphological structuration of Budapest's urban fabric over time.
Therefore, it is intended to create a method capable to identify the connections between the
emergence of a healthier, greener, and consequently, more resilient urban environment to
implementation of urban morphology related knowledge, while conceiving a Urban Green
Network.
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4. METHODS AND MATERIALS

The methodological framework for this study integrates insights from two key references on
urban development and revitalization. The first set of principles was derived from Barcelona's
innovative practices, as organized and documented by the Barcelona Urban Ecology Agency
(Urban Ecology Agency of Barcelona, 2020). This approach leverages Barcelona's successful
strategies for sustainable urban transformation, with a focus on urban ecological advancements.

The Barcelona Urban Ecology Agency ! is a municipal initiative dedicated to making the
city more sustainable and livable. It collaborates with the municipality on projects like the
"superblocks," which address challenges such as air pollution, noise, traffic congestion, road
accidents, health issues, and a lack of green space (Roberts, 2019). Superblocks prioritize
pedestrian areas, greenery, and human interaction while minimizing space for vehicles, creating
neighborhoods where cars are restricted to the perimeter and interior spaces are used for leisure,
sports, and social interactions. This approach improves air quality, reduces noise, and encourages
community cohesion.

Barcelona's broader commitment to sustainability is reflected in initiatives like the "Citizen
Commitment to Sustainability 2012-2022 — Compromis 22" and the Climate Plan 2018-2030.
These plans emphasize increasing green spaces, reducing greenhouse gas emissions, and centering
city planning around people. The Urban Mobility Plan further supports superblocks by promoting
social cohesion and public health (Kleinman Center for Energy Policy, 2024). The Superblocks
initiative highlights the value of community engagement and adaptability in urban planning.

The second set of guidelines comes from the LEED Reference Guide for Neighborhood
Development? (U.S. Green Building Council, 2014). This certification program provides a
framework for assessing sustainable neighborhood design, focusing on sustainable land
development, Urban Green Infrastructure, and green building practices. LEED-ND aims to create
environmentally responsible, economically viable, and socially equitable communities. Projects
seeking LEED-ND certification must meet prerequisites and earn points across various
sustainability categories (U.S. Green Building Council, 2024).

The intersection of concepts from the Barcelona Urban Ecology Agency and the LEED
Reference Guide for Neighborhood Development forms the basis for the analysis of urban
morphological elements in this study, focusing on social benefits and urban ecology:

e Smart Location & Linkage? aligns with functional aspects! by integrating development
into existing urban landscapes and communities to reduce the need for automobile travel,
encouraging walking, biking, and public transit use.

e Neighborhood Pattern & Design? corresponds to socioeconomic aspects! by promoting
diverse, vibrant communities with various uses, housing types, and public spaces that facilitate
social interaction and economic activity.

e Green Infrastructure & Building?is directly related to environmental aspects!,
emphasizing using sustainable building materials, energy efficiency, water conservation, rainwater
retention, and creating green spaces with higher green intensity to reduce environmental impact
and enhance resilience to climate change.

These correlations show how urban development strategies can simultaneously address
functional, socioeconomic, and environmental goals to create sustainable, livable urban
environments, all assimilated with the help of methodologies and classification systems built
primarily from morphological concepts. See Figure 18 below:
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Figure 18: Morphological Concepts. Source: by author.

The methodology of this dissertation was developed from the interpretation of the mentioned
practical approaches to urban planning and morphology. It has a multi-layered system to analyze
the complexities of urban renewal processes, particularly focused on post-Soviet cities
characterized by extensive heterogeneity and a need for restructuring, potentially through the
implementation of green infrastructure. The framework contains three evaluation phases from the
two main source materials. They were organized using interconnected evaluation criteria. The
main outcome of this framework should be a comprehensive understanding of the subject matter
related to the evolution of its urban fabric (see Figure 19).

A g Research outline/Literature review
%, supervised classification [J0] ERiGTEtalESHEGE]
B gsgg;’g?/?]’t‘ax — 02 Cohesion and context
Z|  Typological Study 01 Morphology and organization
C

EEI-- Data compilation/Conclusions

Figure 19: Visual representation of the research structure. The methods are based on the correlation
between the concepts determined by the Barcelona Urban Ecology Agency and the LEED Reference Guide
for Neighborhood Development. Supervised Classification explores the Environmental Aspects,
emphasizing the impacts of Green Infrastructure and Building practices. Space Syntax analysis is employed
to assess Cohesion and Context, focusing on the strategic placement and interconnection of urban spaces
in line with Smart Location and Linkage principles. Lastly, the typological study concentrates on the
Morphology and Organization of urban areas, reflecting on Neighborhood Pattern & Design to ensure that
urban forms contribute to a cohesive and functional urban fabric.
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4.1. Phase A: Establishing the Contextual Foundation

This phase includes a literature review covering forty years of the district’s urban
development and history, offering a qualitative backdrop for the urban renewal case study. The
review focuses on how political changes have influenced urban planning, particularly the
development of green spaces and their contribution to urban resilience.

Ferencvaros was chosen for this study due to its abundant data, which supports a detailed
morphological analysis and the development of a categorization system. The District's diverse
urban structure, from sparsely populated to dense areas, provides a comprehensive view of design
decisions and their effects on the urban landscape.

The geographical and logistical suitability of Ferencvaros allows for effective on-site
investigation, enabling real-time data collection that grounds theoretical discussions in observable
reality. The study's timing is crucial, as Ferencvaros has recently undergone significant
transformations, making it ideal for examining contemporary urban renewal practices and trends,
as illustrated in Figure 20.

Figure 15: The IX™ district and its Mid-Ferencvaros part marked in red within Budapest; showcases its
comprehensive reach spanning from the central areas to the more sparsely populated city zones. The
highlighted red patch denotes the focus of the research site, which is adjacent to a low-density ring that
acts as a buffer, detaching the urban core from the suburban periphery. Historically, this belt
accommodated small-scale industries and railway lines, many of which have since been deactivated. — by
author.

The maturity of renewal efforts in Ferencvéros allows for a clear assessment of both
challenges and successes, offering a thorough understanding of the planning and execution phases.
The District's dynamic environment, featuring new green infrastructure, active commercial zones,
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and accessible public transport, provides a model for creating integrated and resilient urban fabrics.
The research aims to deliver insights applicable to other urban centers facing similar renewal
challenges.

4.2. Phase B: Empirical and Spatial Analysis

In this phase, the research employs analytical methods to assess the physical and social
cohesion of urban spaces:

e Supervised Classification:

This tool is employed to track the evolution of green infrastructure by processing satellite
imagery over time. It uses qualitative and quantitative land-use and land-cover mapping to
highlight changes within the urban landscape, pinpointing demolitions, new construction, and the
evolution of streets and green spaces (Csapd & Lenner, 2016). This analysis is based on historical
data, with key years selected (2000, 2011, and 2021) to provide a comparative framework that
reflects the political and social shifts impacting urban management and development. The process,
supported by GIS technology, categorizes land into natural and artificial classes, allowing for the
analysis of urban development patterns and the identification of changes over time (Thekkan et
al., 2022).

e Space Syntax Analysis:

This method is used to understand and quantify urban integration and connectivity. It helps
in identifying how different urban forms influence movement and social interaction, thereby
impacting the resilience of a neighborhood (Ostwald and Lee, 2023).

Space Syntax serves as the initial layer of physical investigation. It provides a theoretical
foundation for understanding the spatial organization of urban areas as part of their "morphic
language," a term designated to describe the systematic patterning of settlements. In this research,
the Space Syntax methodology uses DepthmapX software to conduct a series of connectivity and
integration calculations. This involves transforming road network maps into segment maps and
conducting Full Angular Segment Analysis to determine levels of urban integration. The
examination, which includes angular analysis of road axes for pedestrian and vehicular movement,
is accurate and considers varying radii to capture the nuances of urban connectivity. Results from
this analysis are interpreted through a visual color scale that denotes the levels of integration and
connectivity, aiding in understanding how the urban fabric's layout affects social interaction, space
cohesion, and urban integration (Yamu, et al., 2021).

o Comparative Urban Integration Strategies: Vienna and Budapest

Vienna and Budapest present relevant similarities in their urban structure, resulting from
their intensely connected historical development, especially during the second half of the
nineteenth century. Geographically, those cities played a prominent role in Central-Eastern
Europe, sharing political concerns, characteristics of their public life, and the nature of their
economic basis (Cohen, 1987). Despite the numerous similarities that are still visible, these cities
underwent significantly different political processes after the Second World War. For this reason,
they also adopted different measures for common problems: urban decay and increasing urban
voids (Lichtenberger, 1994).

Between 1970 and 1990, several projects for the renovation of central urban areas emerged
in both cities, although under different political perspectives, since Hungary and Austria were
divided by the Iron Curtain (Michaela, 2008). At this historical moment, the communist bloc was
already facing structural problems, a scenario that led to the fall of the regime in the early 1990s
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(Kocsis, 2015). The political instability experienced in this period is identified in the constant
changes in the renovation and development strategies of the IX district of Budapest.

Unlike the guidelines adopted in Vienna, the tactic of combating urban decay in Budapest
did not focus on the extensive renovation of existing buildings (and, more specifically, housing)
located diffusely in the urban fabric. Actions were taken more punctually, addressing solutions for
areas of intense slums (Lichtenberger, 1994). In this scenario, the IX District of Budapest differs
from the general context of interventions centrally delegated to other city areas. In the process of
political transition, the renovation project of this district was submitted to relevant changes,
gradually eliminating major demolitions and morphological alterations, and bringing it closer to
the Viennese renovation methodology.

In the late 1990s, this district of Budapest was still characterized by its heterogeneous land
use, lack of territorial cohesion, and the existence of urban voids left by old, deactivated industries
(Locsmandi, 2011). Urban patterns like this have high transformative potential, especially in cities
in the growing expansion process and acute real estate speculation, as is the case of the two cities
under evaluation in this case study. Strengthening resilience in urban territories that are undergoing
a process of decay and enabling the development of the socio-cultural sphere in contexts of
vulnerability is a sustainable alternative for the development of urbanities (Reed, 2007).

Landstrasse, the Third District of Vienna, has witnessed intense restructuring comparable to
those in Budapest’s IX District. This district is also characterized by a diverse pattern of urban
utilization, with a predominant middle-class residential fabric interspersed with urban voids.
Historically, these voids served as sites for small-scale industries and orchards, reflecting a rich
industrial past. The recent changes have been focused on redefining these spaces, transitioning
them into integrated parts of the urban context while preserving the unique historical identity of
the area. This thoughtful approach to urban renewal has successfully blended contemporary living
with the district's storied heritage (see Figure 21).

Figure 21: The Landstrasse District in Vienna is outlined in red on the map. It comprises a transitional
character, reaching from central locations and neighboring the city's first District to less dense southern
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areas when it approaches the outskirts. The highlighted red patch denotes the focus of the Space Syntax
research site, which was, until recently, an urban void previously occupied by local industries.

In the case of the mentioned districts, to understand how those territories were able to resist
and overcome disturbances in their urban structure, even in such unstable political, economic, and
social contexts, it is necessary to evaluate the impact of planning the green infrastructure in these
places (Ribeiro & Gongalves, 2019). Furthermore, preserving and adapting morphological
characteristics intrinsic to the territories, especially in renovation projects, can be a tool to
encourage urban resilience. The aspects are also directly related to the increase in territorial
connectivity and consecutively result in the prevalence of urban cohesion, improving the
performance of these areas both in terms of sustainability and user experience.

4.3. Phase C: Typological Survey

Finally, the typological survey is applied to filter the essential architectural and urban
planning characteristics that have shaped the urban transformation. In the context of this research,
this phase is considered a projection of previous results since the elaboration of the typological
study requires data that guide its construction. Therefore, morphological characteristics identified
in the Space Syntax and Supervised Classification -from phase B-, were used in selecting the
investigation sites and structuring the questionnaire to determine which elements corroborate the
previously found conditions.

The survey is divided into two stages, first, it focuses on the morphology of buildings, and
later the spatial organization of green elements, crucial for landscape architecture and urban
planning (Pauleit, Hansen & Pribadi, 2021). This phase synthesizes the data and insights gathered
from the empirical analysis, offering a view of the adaptative recovery processes within the urban
area. The scope of each of the typological investigation stages is as described below:

e First stage: Concerning architectonic and urbanistic elements - aims to interpret the urban
structure and morphological changes resulting from a first wave of renovation efforts. It is
designed to understand, categorize, and evaluate the interventions both individually and
holistically. This survey examines factors such as land use, commercial and service unity,
residential characteristics, and the urban landscape, emphasizing the role of green spaces. It
assesses how these elements contribute to public space quality, accessibility, and the complexity
of spatial connections. It is integral to understand how the restructured courtyards and the
introduction of new green spaces contribute to the district's overall resilience and socio-spatial
interaction.

e Second stage: The urban green typological survey focuses on the evaluation of green
elements within the urban landscape. It covers various aspects of green urban morphology,
including the size, shape, and form of open spaces, as well as the management and ownership
practices that influence these areas. The physical environment subgroup within this tool considers
the functions and special features of green spaces, evaluating significant structures, pavements,
and natural elements that contribute to user experience. The assessment of vegetation types and
forms, from individual trees to lawns and mixed vegetation surfaces, rounds out this evaluation of
the district's green infrastructure.

As the research integrates outcomes from the three analytical methods, each method is
explained in detail within the context of its results. This approach clarifies how each component
contributes to the study's findings. By combining historical insights, spatial metrics, and
morphological characteristics, the methodology offers a framework for assessing urban resilience
and, therefore, guiding future interventions to enhance resilience and sustainability.
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4.4. Underscoring the Methods' Connections

The association between these methods lies in their combined contribution to understanding
urban resilience, each focusing on different urban aspects. Supervised Classification examines the
distribution and changes in green infrastructure, providing a broad view of the urban landscape.
Space Syntax analyzes the spatial configuration of public spaces, linking green spaces to social
interactions and accessibility. Typological Analysis assesses private plots and buildings, exploring
how they fit into the broader urban structure and support or disrupt connectivity and cohesion
identified by Space Syntax. Together, these methods offer a comprehensive view of urban
resilience.

The methods are connected in a cumulative manner, where each build on the insights of the
previous one, creating a wide understanding when combined. Such as:

¢ Environmental Baseline (Supervised Classification) and Spatial Configuration (Space
Syntax): Supervised classification provides a map of green space patterns over time, which is used
to understand how these spaces link public spaces via Space Syntax analysis.

¢ Spatial Configuration (Space Syntax) and Architectural Integration (Typology): The
connectivity and integration patterns revealed by space syntax are further examined through
typological analysis to see what physical features contribute to or detract from the green patterns.

¢ Holistic Urban Analysis: Together, these methods allow for a comprehensive analysis that
considers how the natural environment (urban green spaces), public spaces, and private plots
interact to influence urban resilience. The integration of these methods ensures that each layer of
urban analysis is informed, providing a more complete picture of how urban areas function and
how they can be improved.

S5.RESULTS AND DISCUSSION

This chapter compiles the results of the investigation into urban resilience demonstrated
through the renewal processes in Ferencvaros, Budapest, and draws comparisons with similar
regional interventions. It provides a comprehensive overview of how historical, physical, and
cultural factors converge to redefine urban spaces, enhancing resilience and sustainability.

The history of Ferencvéaros, dating back to the 1990s, reveals a once densely populated
residential area with limited pedestrian pathways and greenery. Strategic urban planning by the
local government has sought to preserve historical urban morphology while introducing significant
improvements. By connecting urban voids, expanding green spaces, and establishing new
pedestrian links, the neighborhood has experienced enhanced urban health and connectivity,
contributing to a resilient and integrated urban fabric. The research also highlights the
transformative role of courtyards in Ferencvaros. Their reconfiguration has created a healthier,
greener environment as part of the broader Urban Green Network initiative.

The study extends its analysis to similar interventions in Vienna and Budapest, emphasizing
shared morphological characteristics rooted in historical and cultural ties. Both cities have
transformed urban voids left by deindustrialization.

A key component of this study is its methodological approach for detailed urban analysis,
combining Supervised Classification with Space Syntax, as supported by GIS technology. The
findings demonstrate the effectiveness of landscape architecture strategies in addressing urban
challenges and suggest potential for broader application in future urban interventions.
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Lastly, the chapter reflects on socio-political changes in post-socialist cities and their impact
on urban resilience, examining international public policies and suburbanization dynamics. The
study assesses how recent urban planning initiatives, aligned with public policies on land use and
environmental management support the requalification of historically occupied urban fabrics.

The results presented in this chapter illustrate urban renewal from heritage preservation to
the incorporation of green elements, indicating a path toward cohesive urban development.
Introducing solutions that have revitalized the areas’ structure, such as the strategic reconfiguration
of courtyards in Ferencvaros, providing valuable insights for regenerative urban strategies.

5.1. Reframing Historical Courtyards and Urban Voids to
Achieve Urban Integration

The middle area of the IX district of Budapest, other than presenting typical characteristics
found in the mixed-use central historic regions of the city, such as the proportions and layout of
urban blocks and built structures reproducing urban patterns, this area is also composed of urban
voids left by former industries. This conjuncture is typical of transitional urban stretches located
between the city center and the suburbs in Budapest (Benkd, 2011).

The building set comprised mostly closed urban blocks, in which the subsequent facades
continually granted the impermeable aspect both physically and visually, from the pedestrian's
perspective. The narrow, long lined, and poorly lit courtyards usually had little or no permeable
floor area without green elements.

The elaboration of the proposal for the renovation of the district IX started in the '80s. Still,
the process only reached its maturity between the late '90s and the beginning of the 2000s, when
the most significant transformations occurred (Locsmandi, 2011). The core idea emerged from the
intention to accomplish a comprehensive green infrastructure network, with nodular and linear
elements, that would allow a better urban connectivity, accessibility to green areas, increased
biodiversity, and strengthening of the economic and social scenario in the intervention area (Heidt
& Neef, 2008).

To achieve these goals, one of the main measures adopted was the restructuration of the
system of private areas, starting with the integration of courtyards. Those relatively small areas,
previously accessible only by individual entrances, were integrated, generating wide spaces for
communal use with shared maintenance. This change enabled the creation of multiple accesses
and the implementation of extensive green areas.

In addition to allowing recreational use, the newly designed green areas are also intended to
improve housing conditions for the inhabitants living in the units facing the inner courtyard.
Furthermore, the intervention aimed to generate greater permeability in the urban blocks and
increase the availability of commercial areas, in addition to developing better conditions of use
and more visibility for activities performed at the floor level of the buildings.

The Middle-Ferencvéros area is demarcated as a zone for "Small Scale Green Network
Development (Alternative Solutions)" within the Budapest 2030 Concept, highlighting its strategic
role in the broader green infrastructure framework of the city (Budapest Municipality, 2017). This
designation emphasizes the district's potential for innovative green solutions to address urban
sustainability challenges in a densely built environment (figure 22). The emphasis on small-scale
green network development articulates the district's historical context and spatial constraints,
allowing for targeted interventions exploring the traditional courtyards and the edges of the urban
blocks.
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Figure 22: the Budapest 2030 Concept - Development of Green Infrastructure
Source: Budapest Municipality, 2017

5.1.1. Integrating Former Urban Voids

Before the renovation work started in the middle of Ferencvaros, this region was
characterized by its heterogeneous state being, at this time, considered a medium-density area
occupied mainly by lower-middle-class residential buildings and small industries. Non-residential
use represented about 21% of the total area (Locsmandi, 2011). The urban voids left by inactive
industries intensified the lack of territorial cohesion and problems related to the composition of
the urban landscape (Monclus and Diez Medina, 2018).
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5.1.2. Filling urban voids with green infrastructure

Some buildings were selected for total or partial demolition as part of the territorial and
landscape integration strategy. Most of them were in municipal ownership, which facilitated the
management of the renovation action. Other municipally owned buildings were determined for
renovation. A percentage of the new areas obtained with these measurements, in articulation with
the voids of the former industrial plots, was designated to establish green spaces (figure 23).

Real estate development after 1985 (office, Institution, business)
Condominlum bullt after 1985

Resldentlal bullding renovated after 1985
Municlpal house to be demollshed
Non-municlpal bullding to be demolished
Muninicipal residentlal house to be renowned e
Instltution -
Munliclpal Institution
Common green space
ExIsting public park-

>

Figure 23: Land use analysis of middle Ferencvaros, 1990 (Municipal data)

Furthermore, surrounding Middle-Ferencvaros, significant portions of land were designated
as Brownfield areas dedicated to green space development, as outlined in the Budapest 2030
Concept (See figure 22). This proximity to planned green space expansions positions Ferencvaros
at a critical juncture in Budapest's urban renewal strategy.

5.1.3. Space Syntax as Tool

The Space Syntax is the first layer of physical investigation applied to this study. It relies on
the comprehension that the spatial organization of a settlement is part of its “morphic language”
(Hillier et al., 1976). In that conception, the space syntax theory is used as a tool to analyze the
systematic production of patterns. The DepthmapX software was used to run multiple connectivity
and territorial integration calculations in the renovated zones (firstly in Budapest and later in the
selected District in Vienna for comparison purposes).

The angular analysis of the road axes, whether exclusively for pedestrian use or designated
for the passage of cars, was performed following appropriate parameters for locomotion in urban
areas, considering the accessibility of the public transport network or primary services either on
foot or with motorized vehicles (Cirianni et al., 2018). The detailed investigation process in the
DepthmapX took place in the following steps:

e The active maps of the road network were converted into segment maps.
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¢ A Full Angular Segment Analysis was performed to obtain more refined results (although
it makes the procedure considerably more complex and slower). The radii determined for this study
varied between 400, 800, 2500, and 5000 meters.

e The results concerning this survey are listed within the connectivity and integration tabs
provided under the Attributes List.

In order to interpret the results obtained in the DepthmapX, it must be considered that this
software utilizes a visual color scale to denote the levels calculated in each of the analyzed
segments. In the case of this study, the warmer colors indicate a greater degree of integration and
connectivity on the axis.

Figure 24: Global integration analysis of Budapest's southern region network (2020) performed on
DephtmapX. Source: by author
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Figure 25: Land use analysis of middle Ferencvaros, 2007— increased public or semi-public green areas.
Source: Municipal data
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With the mentioned tools, this analysis aims to assess the correlation that exists between the
transformation of private courtyards into larger shared green spaces (figure 25) and the growth in
territorial integration. The results lead to a further assessment of the different green forms and their
individual performance in terms of integration and connectivity in the urban territory (Batty,2003).

5.1.4. Raise in Urban integration in Ferencvaros

For a better understanding of the results obtained from the techniques of the analysis of
spatial configurations, it is essential to highlight that, in the scope of the Space Syntax spatial
theory, human behavior (forecasted activity) is the great mitigator of the investigation. According
to Hillier, et al., (1976) referencing the works of Whitehead, (1961, p. 674), “activity means the
origination of patterns of assemblage, and mathematics is the study of pattern”.

With the DepthmapX application, an analysis of the integration of the chosen network was
performed. The evaluation radius setup as a calculation basis for this study was 800m, considering
that this is an adequate average distance for walking on urban stretches from any point to the
closest connection to the public transport network, or primary services, for example (Cirianni et
al., 2018).

As input for the first phase of the investigation, the road network was used from the middle
of Ferencevaros region dating from 1990. At that time, the road network and the pedestrian paths
coincided in almost the entire territory. Thus, it is possible to notice that the axes (primary spatial
components) allowed restricted territorial integration due to the morphological configuration of
the area, limiting movement to the edges of urban blocks - a typical feature of historic urban
settings. As an outcome, those conditions lead to a territory with lower levels of integration,
symbolized on the map by the dominant presence of cold colors (figure 26).

Figure 26: Global integration analysis of middle Ferencvaros (1990) performd on DephtmapX.
Source:by author

For the second step of the analysis, the same parameters were defined in the software work
environment. However, as an input, it was used the road network established after the
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implementation of the urban renewal, dating from 2020. As indicated on the map (figure 27),
several new pedestrian-only axes have been implemented, crossing the inner section of the urban
blocks, represented by the color cyan. It represents not only a significant growth in quantitative
terms of integration, but also meaning quality improvement, since all the designed new axes are
part of the green infrastructure network implemented. The prominence of the longitudinal axes is
further emphasized, as their significance has increased following urban restructuring along
Tompa-Baldzs Béla streets and Ull8i Avenue. They are now indicated in warmer colors over a
larger portion of their length (Fiirstand, 2007).

Figure 2716: Global integration analysis of middle Ferencvaros (2020) performd on DephtmapX.
Source: by author

Looking back into Ferencvaros urban structure from the 1990’s, we can observe a heavily
built area with mostly residential use. The urban blocks lacked enough pedestrian connections and
green spaces, which resulted in an unhealthier urban environment with decreased resilience.

When proposing such a bold intervention to an urban concentration, specially a historical
one, it is of utmost importance to carefully identify all factors involved in order to propose the
correct way of modifying them an achieve the prosed goal. After analysing the plan proposed and
executed by the Hungarian government, it is feasible to say that the intervention was successful in
reducing the levels of occupational density while minimizing the impact on the historical
morphological arrangement of the urban blocks.

Furthermore, by integrating the urban voids, demolishing some housing blocks and
increasing and connecting the green spaces, they successfully improved the connectivity by
creating new pedestrian roads, connecting the streets with the interior part of the new open areas.
Additionally, by creating new and bigger open areas where people could enjoy the benefits
provided by green spaces, the urban health improved, creating a much more resilient
neighborhood.

The application of this method, as a first step of urban integration analysis, aimed to interpret
the rebounds of the adaptative recovery process of of Middle Ferencvaros, under the scope of the
inner courtyards' reconfiguration. These results indicate the success of such landscape architecture
approach when dealing with an urban intervention of this character, opening up the discussion of
the feasibility of applying such methods to future interventions. Budapest being a city with a heavy
character of courtyard-based architecture, understanding and improving successful intervention
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methods applied in the past can only benefit the city, the citizens and the environment, creating a
more resilient city.

5.1.5. Ferencvaros and Landstrasse: Interventions Background

The renovation of Budapest's District IX went beyond the emerging need to expand
residential areas on the city's outskirts. At first, the intervention was planned under modernist
standards, prioritizing the demolition of historical buildings to create an entirely new urban fabric
that would allow access to green areas, public buildings for community use, and housing units also
following the modern guidelines (Locsmandi, 2011). The design principles underwent
transformations, also adapting to the new political terms. With the establishment of the market
economy, the district's municipal government owned most of the properties in the region and
managed to make the renovation process possible through public-private partnerships. New rules
outlined the characteristics of public and private spaces and green areas (figure 28), also stipulating
measures for the preservation of a set of historic buildings, strengthening the urban landscape, as
well as allowing the original population to remain in the neighborhood (Kovacs, Wiessner &
Zischner, 2013).
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Figure 28: Pedestrian path segregated from the green courtyard by a planted hedge at IX Distric
Budapest (2021). Source: by author
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Vienna's Third District (Landstrasse) has also undergone significant transformations. As in
the IX District of Budapest, this area is also marked by the heterogeneous occupation,
predominantly middle-class residential use, and the existence of urban voids previously occupied
by small industries and orchards. The densification of this area intensified in the early 2000s and
was also characterized by rules stipulated by the city hall (Andexlinger, 2015). In 2019, a new
block with mixed-use buildings and large, publicly accessible green areas was entirely erected in
the region (figure 29). This project meets similar guidelines to those found in Budapest's district.
In this case, the design is mainly articulated by a substantially green public square that works as a
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connecting axis between the center of the neighborhood and the riverside of the Danube River.

The rest of the public areas are distributed among the courtyards generated by the layout in which

the buildings are implanted, functioning as green areas for leisure and contemplation designed for

pedestrians, with no access for cars. Although the system of courtyards is based on the traditional

typology of traditional buildings in the city, in this context, the areas are not enclosed, being

interconnected with each other and with public roads (directly or indirectly).
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Figure 29/77: Newly reconstructed urban block - public pedestrian paths in the green shared courtyards,
Vienna (2021). Source: by author

Both renovation projects used a network of green areas and pedestrian paths, whether
entirely public or not, to improve the performance of pre-occupied areas already established within
the city. In this way, the objective of the development plans was to promote population density in
areas that were already highly integrated with the urban fabric and the city’s infrastructure,
fostering territorial dynamics increasing their connectivity and integration.

Both urban stretches, in Budapest and Vienna, were submitted to evaluation two times: first,
in a period corresponding to the first years of the 1990s, comprising the morphological status of
the areas just after the significant political changes, and currently, when the renewal processes are
already in advanced conditions and the reorganized urban stretches are highly integrated to their
contexts.

5.1.6. Urban Green Infrastructure Bringing Cohesion

The analyzed urban stretches, in Budapest and Vienna, were submitted to evaluation two
times: first, in a period corresponding to the first years of the 1990s, comprising the morphological
status of the areas just after the significant political changes aforementioned, and currently, when
the renewal processes are already in advanced conditions and the reorganized urban stretches are
highly integrated to their contexts.

For the first stage of the investigation, the road network (key spatial components for the
Space Syntax evaluation) of both areas dating from 1990 was used as an input. At that time, the
pedestrian paths and the road network coincided in almost all extensions of both areas - except for
some minor pedestrian ways in existing public squares. Consequently, it is visible that the axes
configuration founded settled the territorial integration to low capacity due to the morphological
configuration of the areas, restricting pedestrian mobility to the edges of the urban blocks.
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Since the areas are inserted in the perimeter of historical urban development, the urban
blocks have typical measures that revolve around 120x70m, initially having a configuration of
continuous facades and a dense and impermeable core (Benkd, 2011). This conformation can be
easily identified in the road network, still practically unchanged in both examples in the early
1990s. As in Vienna, the analyzed area in Budapest had a limited number of green and recreational
areas, especially compared to the general scenario. of cities. The two areas were densely occupied
(albeit heterogeneously) and had few leisure facilities linked to a comprehensive green area
system.

Figure 3018: Global integration analysis of IX District of Budapest (1990); performed on DephtmapX.
Source: by author

Figure 3119: Global integration analysis of III District of Vienna (1990); performed on DephtmapX.
Source: by author
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Although in the case of district IX of Budapest, the renovation process started from the
central initiative of the city hall, and in Vienna, this is a more articulated continuous movement of
expansion of the centrality and re-use of urban voids, the two cases are similar in many aspects.
Foremost, they are innovative solutions that support the maintenance of the existing urban
structure and simultaneously allow access to green infrastructure in areas lacking these systems.
Vienna has been developing a sustainable development policy for decades, in line with the human
scale of urban space use. For this reason, in this city, there are legal and financial mechanisms that
facilitate the implementation of projects with these characteristics (Michaela, 2008).

In Budapest, in opposition to the scenario found in Vienna, despite the successful
implementation of a green infrastructure (territorially cohesive in theory), in practice, some of the
new green paths that cross the courtyards - publicly owned but privately maintained - were closed,
with use restricted to the residents of the buildings. Therefore, although the results found in the
evaluation of the road network dated 2020 indicate a significant increase in territorial connectivity
in the renewed area of district X, these data do not accurately reflect the reality of use currently
found there. The city hall authorized the implementation of visually transparent gates and
partitions in some points of the axial and nodular elements components of the green infrastructure
network instituted. In some cases, the gates are not closed during the day, which leads to questions
about territorial occupation political strategies, security requirements, and design solutions for
space division (Benkd & German, 2016).

Figure 3220: Global integration analysis of IX District of Budapest (2020); performed on DephtmapX.
Source: by author

The increase in connectivity at the intervention site is also evident in Vienna. In this case,
the results directly reflect the use of space currently in terms of public accessibility. A significant
portion of the increase in connectivity is due to the new public square that also works as a
promenade connecting the Danube (an important structuring axis in the scenario of green
infrastructure and mobility in the city) to the district's interior. This solution increased local and
global connectivity and territorial integration in the region.
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Figure 332]: Global integration analysis of III District of Vienna (2020); performed on DephtmapX.
Source: by author

Although the full-angular analysis performed with the Dapht Map does not distinguish
between the different types of use of the roads, it is remarkable that all the new roads identified in
the maps between the years 1990 and 2020 are of priority use for pedestrians. In Budapest and
Vienna, the new axes implemented during the urban renovation process are concentrated inside
pre-existing urban blocks, ensuring new layers of permeability to the originally closed blocks
(Benkd, 2011).

5.1.7. Outcomes of the comparative framework and Discussion

Budapest and Vienna are cities that share many historical and cultural aspects, culminating
in significant similarities in the morphological characteristics of the cities. Although it is
challenging to establish comparative frameworks between urban centers immersed in such
different political contexts in the contemporary historical period, it is possible to identify the
reproduction of very similar patterns in specific regions of these cities.

The expansion movements towards the south of both cities have marked the renovation
process and densified areas previously considered outskirts with heterogeneous occupation. There
were many urban voids left by small and medium-sized industries and deactivated storage sheds
leading to urban decay and a lack of urban connectivity. Regions with those characteristics in the
Il District of Vienna and IX District of Budapest are undergoing renovation processes whose
backbone is the implementation of urban green infrastructure in conjunction with predominantly
residential projects. This new configuration also presents new pedestrian paths that cut through the
green areas of the newly built (and redesigned) courtyards. Moreover, the courtyards are essential
morphological elements emphasized in both renovation processes, thus becoming symbols of the
resilience of these historical urban fabrics.

The increase in connectivity and territorial integration followed by the implementation of
green infrastructure is visible in Budapest and Vienna. However, it is worth emphasizing the
different qualities of these territories in terms of accessibility to the public. Although the design
conditions are relatively equivalent, the cultural and political particularities of the territorial
management of each city result in different user experiences of the public space.
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The results found may also be relevant for other cities in a similar context, especially in
Central-Eastern Europe, in many of which the process of suburbanization has also intensified in
recent decades. Understanding strategies for the requalification of historically occupied urban
fabrics, combined with public policies for land use and land cover, can be a viable path to cohesion
and, consequently, to stimulate urban resilience.

5.2 Tracking Urban Green Transformation with Supervised
Image Classification

The application of this method to track green transformation relies on research on evidence
of satellite image processing and map analysis to identify variations in the morphological structure
and the green infrastructure over time. The methodology was drawn on qualitative and quantitative
analysis of land-use and land-cover (LULC) mapping, highlighting the transformations that
occurred in the polygonal of the study in historical periods remarkable in terms of variations in the
pattern of urban development (Alhassan et al., 2020). The analysis was carried out in three
different periods, in 2000, 2011, and 2021, to obtain parameters to establish a comparative
framework. The input dates were defined based on milestones in the change in conduct in the
management of the urban domain and migration movements—especially regarding Ferencvaros—
and the availability of material for investigation.

The study area comprises a specific region within the entirety of the IX District of Budapest
and is located between the geographic coordinates 47°28'48.82" north latitude and 19°04'38.91"
east longitude and has an extension of 71.5403 hectares. The database used is composed of digital
images from orbital sensors made available by Google Earth Pro on its image catalog by NASA,
and were processed in an [ACS-compatible environment, on geographical information system
(GIS). The software used in this analysis was ArcGis version 10.1, using the ArcToolBox tools
extension, with components designed for Supervised Image Classification (SIC) such as Create
Sign-nature, Filter Statistics, and Maximum Likelihood Classification (Oliveira et al., 2014).

The classes selected to carry out the supervised classification considering the artificial and
natural elements that constitute the urban landscape. Land-cover classes are identified as natural
earth resources (e.g., forests, water, bogs, marshlands), while land-use classes are considered
artificial areas (e.g., agriculture, roads, cities) (Alhassan et al., 2020). The classes used for the
supervised classification are vegetation, exposed soil, street, and building. These classes are
essential to identify and follow the pattern of urban development in the region, highlighting
demolitions, new buildings, streets and pedestrian paths, urban voids, and green areas over time.
Twenty sample pixels for each of the classes mentioned before were obtained, thus enabling
measurement on different dates.

Due to the relatively low resolution of the images accessed to perform the procedure, the
results found present a degree of inaccuracy. In addition to that, clouds and shadows are expected
in optical remote-sensor images, decreasing the precision of the analysis. The occlusion of features
is another limiting factor, which reduces the available useful area of the image, compromising the
quantitative analysis (Chen & Stow, 2002). Those factors also made it unmanageable to obtain
images for classification before the 2000s, which were freely available, and with a satisfactory
resolution.

Although some urban areas, mainly in Asia and North America, have been the object of
scientific study with supervised classification, little material is produced on this subject in Eastern
European cities. Furthermore, this methodology is commonly found in studies covering large
territorial portions, often aiming to measure the growth of urban areas towards rural or natural
environments, for example (Keuchel et al., 2003). In the case of this present case study, the SIC is
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applied to identify changes in the urban morphology in a segment of the ninth district of Budapest,
generating evidence of the renovation operation performed in this region.

5.1.8. Green Infrastructure Implementation

The Ferencvéros requalification project differs from other initiatives in Budapest in this
field, as it was set up to enhance urban resilience through the maintenance and improvement of
morphological elements of structural importance to the urban fabric, such as the original layout of
blocks, continuous facades, overall height, and plot size (or use of architectural elements that
symbolize the original individuality of each of them, even when multiple sites were joined for the
development of new development) (Levy, 1999). However, the courtyards are the most striking
feature in the definition and spatial articulation in the region. These elements were restructured,
enabling new layers of use.

The courtyards, initially independent, were primarily devoid of greenery or had poor and
fragmented green areas with restricted access to the building’s residents (Sugar et al., 2017). The
restructuring proposed the unification of these elements, also encompassing the urban voids and
creating a mesh of public or semi-public pedestrian crossings. The LULC maps produced from
satellite images were used in method as a tool to define the impacts of this intervention on spatial
conformation.

5.1.8.1.  Social-Political Conjuncture and the Selection of
Satellite Images

The first restructuring projects of Frencvaros date from the late 1970s and were conceived
under modern guidelines of spatial elaboration and articulation, foreseeing the demolition of most
pre-existing historic buildings and emphasizing the creation of new roads, green areas, and
buildings for residential and community use (Oliveira et al., 2014). The project underwent
revisions in the 1980s, making it more adaptable to local circumstances, as shown in Figure 34.
The decision to reconfigure the city’s outskirts emerged from the increasing densification of its
agglomeration belt, with the migratory movement from the countryside to the city, accelerating
the demand for rapid housing construction (Kocsis, 2015). Despite the extensive planning, few
changes were implemented in the area during this period.

Figure 3422: Middle Ferencvaros. (a) Scheme of a requalification plan from the late 1970s. Most of the
historical buildings were set to be demolished and replaced by large prefab residential blocks
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(Lichtenberger, 1994); (b) Revised master plan from 1982 to 1983. The original street network and the
layout of the urban blocks are redesigned to bear wider streets and more extensive communal courtyards.
For the first time, the intention to implement a public square was indicated in the south—central region of
Middle Ferencvaros. New buildings are hatched (Locsmandi, 2011).

The political transition process in Hungary began in the early 1990s, but it was only around
the 2000s that national and international investments in real estate and public infrastructure
expanded (Drahokoupil, 2008). The process of urban sprawl and suburbanization started in the late
19th century. This escalated in the mid-20th century in Budapest and impacted the densification
of the Ferencvaros region, a trend that continues to rise. Table 1 (Oliveira et al., 2014) indicates
that the urban sprawl movement grew significantly between 2001 and 2011.

Table 3:. Continuous urban sprawl process in Budapest after the communist era.

Year/Region 1990 2001 2011
Proper Budapest 2,016,000 1,775,000 1.729,040
Agglomeration Belt 567,000 672,000 805,848
Total 2,583,000 2,447,000 2,534,388
Agglomeration

Furthermore, as mentioned earlier, between 2007 and 2013, the EU established urban
development as one of the most relevant factors for its cohesion policy. This decision boosted
more evident transformations in the city’s urban structure, especially in areas with significant
transformative potential and subject to real estate investments, as occurred in the analyzed district
(Meerow, Newell and Stults, 2016). For the reasons mentioned, the year 2011 was selected as one
of the landmarks for the elaboration of this research. Finally, the third period selected for sampling
was the year 2021, seeking to obtain more recent data that portray the current situation found in
the place.

5.1.8.2. Urban Design in Favor of Green Infrastructure

At the local level, the end of the communist regime implied the return to self-governance in
Budapest, accordingly, inferring the two-tier administrative system and the subsequent shift in
decision-making from the city to the district level. This scenario of increasing the individuality
and competencies of the districts resulted in their ability to reformulate their social and housing
policies, making them capable of launching urban requalification projects (Kovacs, Wiessner &
Zischner, 2013).

In the global policies scope, the set of new Sustainable Development Goals (SDQG),
established in the post-2015 Development Agenda in September 2015, is defined in the General
Assembly of the United Nations (Pafi et al., 2016). Among the guidelines mentioned in the
document, SDG 11.7 specifies the following for public spaces:

“By 2030, provide universal access to safe, inclusive and accessible, green and public
spaces, particularly for women and children, older persons and persons with disabilities .

Regarding accessibility to green and leisure areas, Ferencvaros presented deficiencies. The
coefficients of accessibility to those areas in the district until the 2000s (when urban intervention
was not yet consolidated) were below 9 m2 per capita within 15 min of walking distance stated by
the World Health Organization (WHO Regional Office for Europe, 2002). To achieve these
parameters, the system of integrated green courtyards was designed, in addition to the
implementation of green elements at specific points on the streets—a measure that made the core
and the edges of the blocks greener, also improving the landscape conditions of the place.
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To meet the indicators of the World Health Organization and to achieve a better ratio
between population density and accessibility to green open spaces, a new compact urban park
(Nordh et al., 2009) was created from the demolition of some poorly conserved buildings and
empty plots in the south—central region of the polygonal, as shown in Figure 35. The Kerekerdd
park is one of the most significant public elements for the configuration of the green grid in the
area, being a (public) confluence point for the green paths (Tzoulas et al., 2007). The same is true
of Ferenc tér, a pre-existing square in the north—central region that also plays the role of a
significant urban green infrastructure element.

(a)
Figure 35: Kerekerdo park analysis. (a) Process of establishing the Kerekerdd park from the agglutination
of empty plots and the demolition of residential buildings (Locsmandi, 2011); (b) Kerekerdd park already
in use in the early 2000s. The public space was designed to prioritize the integration of the territory and
promote accessibility to green areas and playgrounds (Locsmandi, 2011).

Among the benefits achieved by implementing a comprehensive green system are
strengthening social relations, increments in connectivity, improvements in urban cohesion, and
an increase in local economic activities, leading to the resilience of this urban territory (Pauleit et
al,. 2019). Ensuring accessibility to green open spaces is a possible response to a healthier urban
environment (Kaplan, 1995). In that perspective, the presence of green spaces, pedestrian paths,
and leisure equipment was accomplished by redesigning former brownfields and residential plots.

5.1.8.3. Overseeing Urban Transformations

As shown in Figure 36, the supervised classification performed in the satellite image of the
2000s reveals a territory still lacking a comprehensive urban green infrastructure. The green
elements are presented in a fragmented and diluted way, evidencing the typological characteristics
of a historical urban fabric ascended from closed blocks and buildings developed around relatively
narrow and poorly lit courtyards, devoid of green components capable of significantly impacting
the landscape composition and the quality of life for local inhabitants (Benkd and Germéan, 2016).
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Figure 3623: Ferencvaros supervised classification. (a) Satellite image from the 2000s. It is possible to
notice that most buildings have typological characteristics common to historic structures, which reverberate
in the dense urban condition, despite the existent industrial voids.; (b) The supervised classification reveals
urban fragmentation and the deficiency of green infrastructure in the area. Source: by author.

There are also high rates of exposed soil, indicating, currently, the prevalence of urban voids
characteristic of deactivated industrial facilities (Locsmandy, 2005). These idle areas were mainly
concentrated in the central portion of the study polygonal since the edges (better served by the
public transport network and important mobility hubs), already in this period, were mostly
occupied by residential and commercial buildings.

In 2011, it was already possible to visualize the grid of the green infrastructure defined in
the urban requalification project, as indicated in Figure 37. The reduction in exposed soil areas is
notorious, as are the growth of areas occupied by buildings. This period is marked by the
coexistence of several new residential developments with old historic buildings in a poor state of
conservation, designated for demolition, but most of which had not yet been demolished or
rebuilt—except for a set of buildings located in the vicinity of Kerekerdd park (Balogh and Takécs,
2011), in the south—central region of the polygonal. In this area, there is a marked predominance
of exposed soil.

Figure 3724: Green infrastructure grid outlined within the urban requalification project. (a) Satellite image
from 2011. It is clear that the intervention has already reached a certain degree of consolidation, and the
redesign of some urban blocks has already been completed, especially in the northern region; (b) The
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supervised classification indicates the first significant advances toward urban cohesion and green
infrastructure begins to emerge. Source: by author.

Despite the prominent involvement of the private sector in the reconstruction process, this
was a project guided by the demands arising from the local public administration. Contrary to most
districts of Budapest after the political transition, the local government was able to continue the
Middle Ferencvaros renovation project, as this area was officially designated as an “urban
rehabilitation site” (Oliveira et al., 2014). For this reason, the stages of development of the
intervention were defined primarily from the perspective of social conflicts and aimed to address
solutions to the most urgent infrastructural deficiencies. The city designated the priority areas as
“centers of gravity,” and the green infrastructure would establish the articulation between them.
The implementation of Kerekerdd park, for example, was one of the measures adopted to stimulate
the development of one of the regions of the district with the most significant deficit in
infrastructure, landscape conditions, and socio—spatial cohesion (Balogh & Takacs, 2011).

Based on the 2021 satellite image analysis, visible in Figure 38, it is possible to observe the
consolidation of the greenspace system. The intensification of linear and compact green elements,
implemented in previous stages of the intervention in the planned urban fabric, is noted. At the
same time, simultaneously, new shared courtyards were also established. At this stage, the
proportion between green components and built area is more balanced than in previous stages of
the requalification process, with approximately twice as many areas occupied by buildings as green
areas, as indicated in Table 2.
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Figure 3825: Consolidation of the greenspace system. (a) Satellite image of 2021. Based on the
morphological analysis, it is clear that the intervention has reached its stage of maturity; (b) implementation
of green infrastructure is almost complete, and there are few areas marked as exposed soil. Source: by
author.

Table 4: The total area occupied by each of the respective classes over time. Results were obtained with
supervised classification. Source: by author.

Class Name 2000 2011 2021
Exposed soil 9,193,263 3,964,979 5,005,173
Street 26,787,694 13,280,933 11,864,784
Building 25,055,177 51,467,673 41,295,866
Vegetation 17,627,973 10,004,571 20,546,853

The green areas are also more equidistantly distributed throughout the territory, bringing the
conditions currently existing in the district closer to the parameters established by the World
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Health Organization concerning accessibility to urban public green areas (WHO Regional Office
for Europe, 2022). However, there is still a denser strip of occupation where the urban green
infrastructure system still did not reach its full potential, east of Kerekerdd park. This is one of the
last “centers of gravity” among the priority areas for the requalification implementation. There is
still a relatively high percentage of historic buildings that have not undergone renovation or
demolition interventions in this area.

5.1.9. SIC Main Outcomes and Discussion

Changes in the social-political context of post-socialist cities caused challenges in terms of
their ability to persevere as resilient urban forms, leading them to the need to adapt to the new
model of social and spatial structuring. In this context, international public policies, mediated by
the European Union, were designed to assist in the development of these cities, aiming at cohesion
and reducing the gap—especially in terms of infrastructure and environmental management—that
exists between eastern and western European cities (Hirt, 2014).

Parallel to these events, the dynamics of suburbanization and urban sprawl also guided cities
such as Budapest to a scenario of social and physical fragmentation (also in terms of landscape
conditions), particularly on the fringes of large metropolitan areas such as the situation found in
Ferencvaros (McMahon and Benedict, 2000). In this sense, green infrastructure is an essential
component in the viability of sustainable urban planning, facilitating social cohesion and
supportive social networks, enhancing equity, and the development of social capital and promoting
a healthier environment (Barton et al., 2009).

The partial or total demolition of some historic buildings during the renovation process raises
questions about urban heritage preservation and urban morphology. In that regard, Kropf (2017)
states the following:

“Configuration is an arrangement of parts, and a type is a configuration with a degree of
modularity and integration as a cultural habit. The type is a configuration that is or has been
actively reproduced. While each example of a type might be slightly different, the configuration
remains the same.”

Following that perception, demolition performed in some specific points of the district and
the reconfiguration of the historic courtyards, despite being antagonistic to the preservation of
urban heritage and its morphological characteristics, allowed for the revival of the area’s
configuration. This process happened through the typological re-constitution, providing cohesion
to the fragmented urban territory and boosting its resilience (Aksozen, Hassler & Kohler,2017).

The results reported show that the urban requalification of Ferencvaros was efficient in
improving territorial cohesion through a gradual reduction in urban voids (represented mainly by
the exposed soil class) and the implementation of an extensive system of green elements. It is
relevant to underline that the year 2011, as an intermediate period of evolution of the urban
condition, presents classes with percentages of land use and occupation different from the general
trend seen between 2000 and 2021 (Table 2). This movement is justified by the fact that this was
a transition period, pointing to the coexistence of sections already restructured with others where
the action was still in progress. The co-consolidation of the transformations was only confirmed
in the outcome of the investigation carried out in the most recent image.

Figure 39, adapted from the Budapest Green Infrastructure Concept published by the city
government in 2017, presents results consistent with the GIS data analyzed in this study. In
Middle-Ferencvaros, numerous areas are marked with a "Significant Reduction (greater than
25%)" in green spaces between 1995 and 2015. However, there is an even greater prevalence of
areas indicated as having a "Significant Increase (greater than 25%)." This reflects the extensive
spatial reorganization undertaken in the region to establish a coherent green infrastructure. At the
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same time, predominantly residential buildings were constructed on previously vacant,
underutilized land, or land resulting from the demolition of historic buildings.

Furthermore, the supervised classification of satellite images has proved to be a robust
method for analyzing the gradual reconstruction activity. The LULC maps produced with the help
of GIS tools provide a detailed report on the development of the different layers that combined
composed the urban fabric over time in the narrowly selected periods (Rwanga and Ndambuki,
2017). Nevertheless, the relatively low resolution of the images used for the study resulted in
higher misclassification rates because of the spectral similarity, mainly between the exposed soil
and the building materials. The use of higher resolution images (produced by Sentinel-2, for
example) and the employment of Synthetic Aperture Radar (SAR) to extract textural features could
be possible solutions to this issue (Forget, Linard & Gilbert, 2018).

Green surface intensity change
1992-2015

- Significant reduction (greater
than 25%)
I R<cuction (10-25%)

No significant change

Increase (10-25%)

- Significant increase (greater
than 25%)

Figure 39: Budapest’s change in green surface intensity from 1992 to 2015, with Middle-Ferencvaros
outlined in red. Source: Budapest Municipality, 2017

As Hammerberg et al. (2018) demonstrated in Vienna, the use of remote-sensing imagery to
determine morphological features on an urban scale can be beneficial for tracking urban structure
and precisely evaluating the performance of cities at the environmental level (Hammerberg et al.,
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2018). The classes analyzed in the study proved to be substantially sufficient in the stratification
of land-use information to capture the heterogeneity of the urban landscape morphology. Forget,
Linard and Gilbert (2018) reported similar findings using supervised classification based on
manually digitized training samples to capture the heterogeneity of urban areas in sub-Saharan
Africa. Their automated approach achieved classification effectiveness comparable to manual
sampling strategies. However, in their case study, they encountered inaccuracies related to the
attributes of openly available aerial images—a difficulty also observed in the study conducted in
Ferencvaros.

The supervised classification as a method assisted in the correlation of the development
strategies adopted by the public—private initiative with the remarkable historical events that
defined the project’s guidelines. Nevertheless, the impossibility of obtaining older images of free
access conditioned the analysis to periods in which the intervention had already started, limiting
the comparative framework concerning previous periods.

6.RESULTS PROJECTIONS

The typological survey in this research is presented as a key methodological tool to compile
previous findings, analyze and understand the urban form and its evolution within the context of
urban resilience. It is employed to dissect the physical characteristics and spatial arrangements of
buildings and green spaces within the urban landscape, mainly focusing on how these elements
contribute to the adaptability and functionality of the area.

The typological method allows for the identification of historical patterns, current usage, and
potential areas for intervention, which are essential for any urban renewal process that aims to
enhance resilience without compromising the historical and cultural integrity of the area. The
typological survey bridges the gap between quantitative data collection, such as GIS and Space
Syntax analysis, and qualitative assessment. It plays a crucial role in guiding the interventions by
providing a detailed understanding of the urban morphology, which ensures that the
transformations contribute positively to the urban context and support sustainable development
goals (Wheeler & Beatley, 2004).

Using typological surveys, the research elucidates how strategic interventions in the urban
landscape can revitalize and transform areas while fostering resilience and sustainability. This
approach underscores the importance of a nuanced understanding of urban forms when planning
for resilient cities and serves as a foundation for proposing informed and sensitive urban design
solutions.

6.1. Urban Typological Survey

This layer of the investigative process required the employment of the Typological Survey
method - an in-depth assessment conducted and translated into a Geographic Information System
(GIS) database. The typological study was employed (and simultaneously evaluated) to
comprehensively understand, categorize, and evaluate the elements implemented in this renovation
interventions both individually and collectively (Serraos and Asprogerakas, 2019). Therefore, this
method interprets the urban structure and its morphological adaptations.

Data collection for this research stage was executed through a threefold approach. Initially,
the author personally instituted the methodological framework, pre-surveying a determined area
to ensure fidelity to the conceptual foundation. This initial stage established the basis for the
following phases, which employed focus groups to enrich the data spectrum, as depicted in Figure
40. This structured multi-phase process was instrumental in capturing a diverse range of insights,
enhancing the robustness of the research outcomes. More details of the data compilation process
and database for the urban morphological survey can be found in Annex 3.

71



. Group 01 investigation
[:] Group 02 investigation
. Group 03 investigation
. Pre-surveyed area

. Green typological survey |

==== Workshop 01 Results

~=== Workshop 02 Results

Figure 40: Urban Typological Survey Strategy. Source: by author.

6.1.1. The survey structure

The survey assessment presented in Figure 41 is divided into four evaluation subgroups:

A. Land Use—this subgroup examines factors related to the layout and spatial
organization of blocks, as well as the constitution of the urban landscape. The assessment of these
aspects directly impacts the quality, accessibility, and complexity of the public space and its spatial
connections (Bertyak, 2021).

B. Commerce and Service Unity—this section investigates the physical aspects of
existing commercial and service units within the surveyed urban territory, emphasizing how they
contribute to promoting habitable public spaces. Additionally, it analyzes how the distribution and
articulation of the service network at the street level impact the fluidity and permeability of the
territory (Jacobs and Appleyard, 1987).

C. Residential—this subgroup focuses on elements related to the residential function
of analyzed buildings. Given that residential use had the most significant prominence and
predominance in the Ferencvaros renovation process, the elements of this subgroup seek to identify
how residential buildings, whether new or renovated, have adapted to the existing urban form and
structured the conformation of space (Hasanzadeh, Kyttd & Brown, 2019).

D. Urban Landscape and Greenscape—this subgroup is designed to identify and
characterize the constituent elements of the urban landscape. The implementation of green
infrastructure was one of the tools used in the renovation of District IX, which significantly

impacted not only the urban form and landscape but also the quality of public and semi-public
spaces (Childs, 2010).
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USE RESIDENTIAL 0 | COM/INST/SERV. 0 [EMPTYPLOT 0 |MIXED 1

STOREY 01 FLOOR 0 |02 FLOORS 1 |03 TOO05 FLOORS 0 |06TO 10 FLOORS 0

COURTYARD NOT APPLICABLE 0 [COMMON 0 |PRIVATE 1

FRONTAL SET BACK NOT APPLICABLE 1 |WITH GREEN ELEMENTS 0 [WITH NO GREEN ELEMENTS 0

LATERAL SET BACK NOT APPLICABLE 1 |ONESIDE 0 [BOTH SIDES 0

CowmeRegsevieewwy [ o
“ NUMBER OF ACCESSES NOT APPLICABLE 0 [1ACCESS 1 |02 ACCESS 0 |MORETHAN 02 0

TYPE OF ACCESS NOT APPLICABLE 0 |PUBLIC STREET 1 |GREEN ALLEY/COURTYARD 0 |STREET AND ALLEY/COURTYARD 0

EXTENSION COMPONENT NOTAPPLICABLE 0 |TOPUBLIC STREET 1 |TOALLEY/COURTYARD 0

EXTENSION CHARACTER NOT APPLICABLE 0 [PERMANENT 1 |SEASONAL 1

COVERED PROMENADE NOT APPLICABLE 1 |UPTOO02 PASSING UNITIES 0 |ABOVE 02 PASSING UNITIES 0

GROUND FLOOR SERVICE NOT APPLICABLE 0 [80%-100% 1 |50%-80% 0 |LESSTHAN 50% 0

ACCESS LEVEL NOT APPLICABLE 0 |STREET LEVEL 0 |BELOW STREET LEVEL 0 |ABOVE STREET LEVEL 1

S

TYPE OF ACCESS NOT APPLICABLE 0 [PUBLIC STREET 1 |ALLEY/COURTYARD 0 |COMBINED 0

NUMBER OF ACCESSES NOT APPLICABLE 0 |1 ACCESS 1 |02 ACCESS 0 |MORETHAN 02 0

GREEN TERRACE NOT APPLICABLE 1 |YES 0 [COMMON USE 0

BUILDING AGE NOTAPPLICABLE 0 [BEFORE1970 1 [1970 TO1990 0 [1990T02021 1

GARAGE NOT APPLICABLE 1 |GROUND FLOOR 0 |[UNDERGROUND 0 |COURTYARD

BALCONIES NOT APPLICABLE 1 |TOWARDS STREET 0 | TOWARDS ALLEY/COURTYARD 0 [STREET/ALLEY/COURTYARD

FACADE OPENINGS <30% 0 |<50% 1 [>50% 0
ACCESS TO COURTYARD COMMON OPEN GATE FROM STREET | 0 |COMMON CLOSED GATE FROMSTREET | 0 |THROUGH RESIDENTIAL ACCESS 1 [COMBINED 1
PHISICAL BARRIER TO COURTYARD NOT APPLICABLE 0 [VISUALLY PERMEABLE 0 [NOTVISUALLY PERMEABLE 1 |NOTVISUALLY PERMEABLE (GREEN) | 0
SIDEWALK TRADITIONAL 1 |PERMEABLE/NOT LEVELED 0 |SHARED PAVEMENT/PERMEABLE | 0
FRONTAL SET BACK NOT APPLICABLE 1 |IMPERMEABLE SURFACE 0 |PERMEABLE SURFACE 0 |WITH GARDEN 0
PITCHED ROOF NOT APPLICABLE 0 |YES 1 |COMBINED 0
MANTAINANCE STATUS NOTRENEWED 0 [RENEWED 1 |UNDER RENIVATION 0 |[NEW (BUILT AFTER 200s) 0

Figure 41: Typological survey assessment used in field research. Source: by author.

The municipality of District IX implemented a renovation strategy that was divided into
stages and gradually implemented in the most degraded urban areas, which were considered the
“centers of gravity” (Locsmandi, 2001; Fekete, Hodor & Dai, 2021). These areas were targeted
with new guidelines for urban renewal, and improvements were expected to radiate to other regions
within the intervention polygonal (Roberts & Sykes, 2008).

As a first stage of approach and experimentation, a typological study was conducted in two
of the leading “Centers of Gravity” identified by the district municipality. These areas had worse
general physical conditions of public spaces and buildings and were characterized by a fragile
social situation, with families in profound social vulnerability.

The survey was carried out in collaboration with students of the Master’s course in
Landscape Architecture at the Hungarian University of Agriculture and Life Sciences (MATE) as
a proposed workshop activity. In this case, the typological investigation was used as a method
aimed to consolidate important concepts about morphology and urban structure and raise the
consciousness of young professionals and city residents about their surroundings, contributing
simultaneously to the formation of informed and self-aware community members (Niemi, 2017).

To make the elements collected in Figure 41 more understandable for the focus groups,
graphic icons were created. This approach aimed to reduce the probability of error in their
judgments of the physical structure of the place. Some of the icons used can be seen in Figure 42.
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Figure 42: Icons created to facilitate visual identification by association in the research field.
Source: by author.

Furthermore, to enhance focus groups’ understanding of spatial assimilation and its
correlation with morphology and urban spatial organization concepts, they were instructed to
conduct photographic and graphical analyses (see Figure 43). These analyses aimed to identify the
key elements influencing the area’s urban configuration and green infrastructure while
emphasizing the potential ecosystem services it offers. In a chapter written for Teaching Urban
Morphology, Michael Barke (2018) argues the following:

“The importance of urban morphology is argued from three perspectives—philosophical,
cultural, and practical. Urban morphology makes sense of the world around us, [...] demonstrates
the importance of ‘ways of seeing,’ arguing for a philosophical approach that integrates physical,
social, and cultural dimensions of cities. Culturally, understanding urban morphology is a
prerequisite to an awareness of urban aesthetics and the layers of meaning attached to
townscapes. Through such appreciation, its study adds to the quality of life. Practically, the study
of urban morphology performs a vital educational function. Through the detailed study of urban
form, we learn both what not to do and how to do things better, a vital objective in achieving
successful and holistic urban management. Urban morphology provides an appreciation and
unique training for integrating closely related fields of practical application such as urban design,
planning, architecture, and conservation” (Barke, 2018, p.20).
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Figure 4326: Pictures collected during a site visit to analyze the green infrastructure and layout of the
studied urban blocks. (a) View from the pedestrian passage between Pava Street and Berzenczey Street. In
this image, emphasis is placed on a semi-private space that serves as a connecting link between streets
crossing through courtyards. This area grants local residents access to green spaces and extends its benefits
to passersby. (b) View from Ferenc Square. The image showcases solutions implemented in Ferenc Square,
Ferencvaros, highlighting the strategic incorporation of green elements for spatial-functional zoning. These
elements effectively segregate vehicular traffic from recreational spaces, both visually and functionally.
The varied scales and features of the green elements create a nuanced gradation of use, offering protection
to public space users. (¢) View from a square at Pava Street in a building frontal setback originated after
urban renewal intervention. In the image, the utilization of green public spaces is depicted as a buffer zone
between residential buildings and streets. They enhance the quality of the pedestrian network and contribute
significantly to the urban landscape. These green spaces play a dual role by creating a visually appealing
buffer, promoting a sense of urban aesthetics, and improving the overall quality of the built environment.
Source: by author.

After outlining the four evaluation subcategories—Land Use, Commerce/Service Unity,
Residential, and Urban Landscape/Greenscape—the stage of interpretation and cross-referencing
of the preliminary results began. The typological survey served as a study tool to correlate concepts
and define parameters for evaluation systematically. This process facilitates theorizing by
identifying significant subcomponents of distinctive attributes (Tiryakian, 1968).

Despite the diverse physical characteristics of the analyzed buildings and their surroundings
when viewed individually, the first stage of the typological study identified high percentages of
coinciding elements and urban trends. The values found in the evaluation assessment were visually
linked to images of the study area in Figure 44, symbolizing and validating the data. These findings
were also transcribed into graphics charts found in Figure 45.

As an outcome of this first experience, it was observed that most of the evaluated buildings
are newly constructed but present essential historical references to the maintenance of existing
morphological conditions (Khadour et al., 2021), such as the prevalence of pitched roofs and
courtyards. Most of them do not have a frontal setback, an uncommon characteristic in this urban
context, which, on the other hand, has shown to be a growing trend. New real estate developments
in the region aim to generate more green and permeable public access areas and improve the urban
landscape’s general appearance. Changes were also identified in the materiality of exteriors, both
on the facades—with the increase in glazed surfaces—and on the sidewalks, which tend to be
composed of materials permeable to water in newer buildings.
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<30% 0 |<50% 1 |>50% 0
COMMON OPEN GATE FROM STREET | 0 |COMMON CLOSED GATE FROM STREET | 0 |THROUGH RESIDENTIAL ACCESS 1 |COMBINED 1
NOT APPLICABLE 0 |VISUALLY PERMEABLE 0 [NOT VISUALLY PERMEABLE 1 |NOT VISUALLY PERMEABLE (GREEN] 0
TRADITIONAL 0 [PERMEABLE/NOT LEVELED 0 |SHARED PAVEMENT/PERMEABLE | 1
NOT APPLICABLE 0 |IMPERMEABLE SURFACE 0 [PERMEABLE SURFACE 0 [WITH GARDEN 1
NOT APPLICABLE 0 |YES 1 |COMBINED 0
NOT RENEWED 0 |RENEWED 0 [UNDER RENIVATION 0 |NEW (BUILT AFTER 200s) 1

Figure 4427: Evaluation criteria of the typological survey linked to photos of the study area exemplifying
the findings. Source: by author.

FACADE OPENINGS PHISICAL BARRIER TO COURTYARD FRONTAL SETBACK MANTAINANCE STATUS
= NOT APPLICABLE = IMPERMEABLE SURFACE = NOT RENEWED w RENEWED
n30% W<S50% W>50% wNOT APPLICABLE = VISUALLY PERMEABLE = PERMEABLE SURFACE = WITH GARDEN = UNDER RENIVATION mNEW (BUILT AFTER 200s)
= NOT VISUALLY PERMEABLE ® NOT VISUALLY PERMEABLE (GREEN)
ACCESS TO COURTYARD SIDEWALK PITCHED ROOF
m TRADITIONAL w PERMEABLE/NOT LEVELED
= COMMON OPEN GATE FROM STREET = COMMON CLOSED GATE FROM STREET wNOT APPLICABLE wYES = COMBINED

w SHARED PAVEMENT/PERMEABLE
= THROUGH RESIDENTIAL ACCESS = COMBINED
Figure 45: The graphs, derived from the data compilation, pertain to specific elements within the
typological survey subgroups (refer to Figure 44). These highlighted elements exhibit some of the most
distinct characteristics observed in the study area.

The urban typological analysis within the selected study area revealed a unique architectural
landscape shaped by morphological continuity. Despite the influx of new construction due to the
ongoing urban renovation, the area retains a strong historical character, with a preponderance of
buildings from the 19th and early 20th centuries. The findings reveal that within the 206 units
evaluated by the first focus group, only 10.19% of the unities surveyed accounted for new
constructions. In contrast, a substantial majority of 89.81% constituted historic buildings, whether
renovated or awaiting renovation (See table 3).
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Table 3: Typological Survey - Focus group 1 results

LAND USE

USE RESIDENTIAL 53 COM/INST/SERV 17 EMPTYPLOT 0 MIXED 136

STOREY 01 FLOOR 3 02FLOORS 11 03 TOO05 FLOORS 148 06 TO 10 FLOORS 45

COURTYARD NOT APPLICABLE 41 COMMON 11 PRIVATE 151

FRONTAL SET BACK NOT APPLICABLE 130 WITH GREEN ELEMENTS 31 WITH NO GREEN ELEMENTS 45

LATERAL SET BACK NOT APPLICABLE 152 ONESIDE 37 BOTH SIDES 14

COMMERCE/SERVICE UNITY

NUMBER OF ACCESSES NOT APPLICABLE 17 1ACCESS 68 02 ACCESS 41 MORETHAN 02 57

TYPE OF ACCESS NOT APPLICABLE 17 PUBLIC STREET 157 GREEN ALLEY/COURTYARD 4 STREET AND ALLEY/COURTYARD

EXTENSION COMPONENT NOT APPLICABLE 154 TO PUBLIC STREET 25 TOALLEY/COURTYARD 3

EXTENSION CHARACTER NOT APPLICABLE 156 PERMANENT 19 SEASONAL 7

COVERED PROMENADE NOT APPLICABLE 132 UPTOO02 PASSING UNITIES 35 ABOVEO02 PASSING UNITIES 15

GROUND FLOOR SERVICE NOT APPLICABLE 32 80%-100% 51 50%-80% 65 LESSTHAN 50% 30
SUMMARY ACCESS LEVEL NOT APPLICABLE 17 STREET LEVEL 144 BELOW STREET LEVEL 9  ABOVE STREET LEVEL 10

RESIDENTIAL

TYPE OF ACCESS NOT APPLICABLE 9 PUBLICSTREET 126 ALLEY/COURTYARD 11 COMBINED 59

NUMBER OF ACCESSES NOT APPLICABLE 9 1ACCESS 126 02 ACCESS 50 MORETHAN 02 20

GREEN TERRACE NOT APPLICABLE 180 YES 10 COMMON USE 10

BUILDING AGE NOT APPLICABLE 10 BEFORE1970 82 1970 TO1990 75 1990702021 34

GARAGE NOT APPLICABLE 153 GROUND FLOOR 33 UNDERGROUND 18 COURTYARD 1

BALCONIES NOT APPLICABLE 77 TOWARDS STREET 60 TOWARDS ALLEY/COURTYARD 43 STREET/ALLEY/COURTYARD 22

URBAN LANDSCAPE/GREENSCAPE

FACADE OPENINGS <30%' 61 <50%' 64 '>50%' 75

ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 5 COMMON CLOSED GATE FROM STREET 41 THROUGH RESIDENTIAL ACCESS 146 COMBINED 3

PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 57 VISUALLY PERMEABLE 33 NOTVISUALLY PERMEABLE 105 NOTVISUALLY PERMEABLE (GREEN) 7

SIDEWALK TRADITIONAL 163 PERMEABLE/NOT LEVELED 10 SHARED PAVEMENT/PERMEABLE 25

FRONTAL SET BACK NOT APPLICABLE 139 IMPERMEABLE SURFACE 21 PERMEABLE SURFACE 22 WITH GARDEN 16

PITCHED ROOF NOT APPLICABLE 64 YES 121 COMBINED 14

MANTAINANCE STATUS NOT RENEWED 57 RENEWED 118 UNDER RENIVATION 2 NEW (BUILT AFTER 200s) 21

This duality of old and new emphasizes the physical preservation of historical buildings and
urban patterns and the retention of the morphological features while improving the area's livability
and ecological capacities.

6.1.1.1.

The subsequent investigation stage involved categorizing the subcomponents found in the
study area based on the typological study’s data analysis. Five categories (T1, T2, T3, T4, and T5)
were developed to capture the different types of buildings and other elements that constitute the
urban fabric. This process of grouping the subcomponents aimed to achieve a more cohesive
understanding of the study area, like the zoom-out technique in observational analysis. Here are
the descriptions of the categories:

e T1—Newly constructed building (compliant with urban renewal requirements)

These buildings present diverse uses and were built after the 2000s. They usually conform

to the regulations set by the construction code guidelines established for urban renewal (see Figure
46).

Urban Elements Categorization

Simultaneously with efforts to enhance integration and accessibility to urban green spaces,
a noticeable decline in occupational density has been observed in urban blocks with a higher
concentration of such buildings. This phenomenon is particularly prevalent in post-socialist cities,
such as Budapest. The process of urbanization in post-socialist nations since 1990 has often led to
a reduction in the density of existing urban structures, while land use patterns at the expanding
peripheries of city regions have started to sprawl (Gerten, Boyko & Fina, 2022).
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(b)

Figure 46: Residential buildings located on Lenhossék Street. (a) A juxtaposition of a renovated traditional
historical building (T2) and a contemporary, newly constructed building (T1)—both entirely residential—
defines a typical urban landscape in Frencvaros. The noticeable distinctions in scale and constructive
standards between the two buildings also add a dimension layer to the urban composition; (b) shared
courtyard maintained by the residents of the newly built and renovated historic buildings. Source: by author.

e T2—Traditional historical building (reconstructed)

These buildings have various uses and physical features typical of the city’s central areas.
They are part of the “typological” buildings that follow the patterns of the historical urban
morphology replicated in the inner city (see Figure 47). This category includes buildings that have
been renovated to fit the new urban context while maintaining their aesthetic identity, modularity,
and materiality (Kocsis, 2015).

Preservation involves the essential duty of safeguarding the authenticity, character, and
operational effectiveness of historical buildings. The urban renovation in Ferencvaros was
conducted under the idea that the renovation must present an opportunity to restore and enhance
the practical utility of our architectural heritage, preventing its decline. Customized interventions
can simultaneously elevate building preservation, diminish energy consumption, and improve user
comfort, ensuring the enduring relevance of these structures and the resilience of their urban
surroundings (Buda et al., 2021).
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Figure 47: Buildings at Gat Street highlight the heterogeneous character of the area. The distinctions
between the two mixed-use buildings within the same complex arise from their conservation status. The
structure on the left side of the image has recently undergone renovation, whereas the one on the right
awaits refurbishment. Source: by author.

e T3—Traditional historical building (not restored or reconstructed)

These buildings have various uses and present physical features typical of the central areas
of the city. They are part of the “typological” buildings that follow the patterns of the historical
urban morphology replicated in the inner city. This category exclusively includes non-renovated
buildings that are close to their original conformation. In many cases, these buildings are in poor
condition and may pose risks to their users due to the potential collapse of their components (see
Figure 48). Moreover, several are not fully integrated and adapted to their surroundings’ physical
and sociocultural conditions, leading to land-use fragmentation.

The current state of this building type, especially concerning the ones located in the IX
District, is strongly connected to the significant urban decay that affected specific central areas of
Budapest, particularly during the period spanning from 1970 to the mid-1980s. This decay was
primarily a consequence of rapid urbanization under the late communist development guidelines
and modernist constructive techniques in a period marked by the construction of housing estates,
followed by the proliferation of condominiums and other residential resolutions (Kocsis, 2015).

Starting in the 1960s, Ferencvaros encountered substantial obstacles in its revitalization
initiatives. The lack of significant rehabilitation during the socialist era exacerbated these issues.
By 1989, the accumulated cost of postponed maintenance in Budapest was estimated to reach as
high as HUF 200 billion or approximately USD 3.3 billion, which amounted to roughly 10 percent
of the country’s annual GDP in that period.

An additional key element influencing the current status of historic buildings in the area
under study is the 1993 Housing Law (Kocsis, 2015). This law granted the local municipalities the
discretion to forgo the requirement of privatizing their tenement properties as long as rehabilitation
projects were accepted. This strategic measure afforded the Ferencvaros municipality substantial
control over the real estate speculation encircling these properties, then earmarked for either
demolition or renovation as part of the district’s revitalization efforts. Consequently, buildings
falling within this typological category remain in their original state, awaiting interventions.
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Figure 48: Structures at Viola Street vacated and isolated by the local municipality have languished for
years, awaiting renovation efforts. Local residents were either compensated or relocated to alternative
housing managed by the municipality while awaiting the completion of the construction works. However,
this strategy intensifies challenges tied to urban gentrification, furthering the displacement of vulnerable
populations to the city’s outskirts. Source: by author.

e T4—Large-scale institutional building

These buildings are intended for institutional use and are larger than the typical
subcomponents of the pattern identified in the analyzed urban region. They usually deviate from
the conventional configuration of implantation and land use, although in some cases, they present
typological elements that approximate the local morphological characteristics. They often serve as
landmarks that stand out in the urban fabric and are crucial in constructing the symbolic imaginary
of the urban context’s users (see Figure 49). It is also worth underscoring that in this district region,
there is a notable presence of educational institutions, making this area one of the centers of this
activity in the city.

-

Figure 49: Contemporary aspect of the facade of the Semmelweis College building at Thaly Kalman
Street.
Source: by author.
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« T5S—Urban Void

Underutilized, vacant, or abandoned urban spaces that lack defined functions—arising from
urban decay, economic shifts, planning decisions, or natural disasters— that create gaps within the
city's fabric. In Ferencvaros, many of these vacant urban spaces resulted from the demolition of
previously existing buildings on the site. The demolition may have been due to incompatibility
with the ongoing urban renewal requirements, inadequacy, decay of the original use, or real estate
speculation (see Figure 50). Many urban voids identified in District IX resulted from the
deactivation of former medium- and small-sized industrial facilities [18].

The extensive economic transformation experienced by post-socialist nations led to
significant deindustrialization while driving the growth of consumer and producer services. This
process created a surging demand for commercial and residential spaces, such as new offices, retail
facilities, and mixed-use buildings in and around urban centers. As a result of these shifts, there
was a substantial increase in suburbanization, urban expansion, and, consequently, the occupation
of underutilized former industrial areas (Kovacs et al., 2019).

Figure 50: Urban void at Lenhossék Street, undergoing preparations for residential development
scheduled to start in 2023. Source: by author.

As depicted in Figure 51, only a minority of historic buildings in the study area did not
undergo any requalification. As a result, these subcomponents are poorly integrated into the
established urban fabric after the intervention. These buildings are organized around private and
closed courtyards and generally require restoration. However, most historic buildings underwent
restoration and adaptation procedures to fit the new urban proposal. For instance, some buildings
were integrated into the network of green areas (primarily for semi-public use) by creating green
pedestrian alleys and integrating courtyards. The study area also has a relatively high percentage
of buildings intended for institutional use, which reflects the purpose to generate new uses/flows
and connect the location to the regional scale.

Despite this region’s wide variety of institutions, educational organizations stand out in
number and scale. The Semmelweis University Center of Theoretical Medicine, for example, was
opened on 6 November 2008, in Tlizolté Street. The significance of this establishment extends
beyond its academic role, as it has become a symbol of district revitalization. Due to its size and
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prestige, it has brought a substantial influx of individuals, including many international students
and instructors, to an area previously in a state of decline. Thus, its architectural characteristics
also differ drastically from those found in its surroundings, not only because of its scale but mainly
due to its architectural characteristics and contemporary construction solutions—with emphasis
on its large glazed facades and skylights, which allow transparency and connection with the
exterior, and its flat slim concrete roof with sections covered in green for water retention. This
facility is strategically located within walking distance of other essential components of the
Faculty of Medicine, including dormitories, clinics, and hospitals, thereby integrating it into a
robust network of medical and healthcare institutions at the regional level.
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Figure 51: Buildings in the study area identified according to the categorization of typological
subcomponents. Source: by author
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6.1.2. Urban Typological Survey Main Outcomes and
Discussion

These results demonstrate the effectiveness of using a typological survey combined with a
GIS database to analyze morphological conditions in urban areas undergoing renovation. By
assessing the area in place and collecting data through this method, it is possible to draw a parallel
between the social and spatial segregation within the IX District of Budapest and the work
developed in the past decades toward increasing urban performance and promoting global
resilience. Therefore, categorizing urban elements can aid in identifying recurring patterns in the
structure of cities and, consequently, make it feasible to derive benchmarks for renewing and
expanding existing urban territories.

Moreover, the categorization through urban typological analysis can help identify areas that
need improvement or revitalization. By analyzing the different categories of urban elements, it is
possible to identify areas that lack infrastructure, public spaces, or green elements and develop
strategies to fill these gaps (Kolokotsa et al., 2022). In the case of Ferencvaros, typological study
revealed the municipality’s renovation strategy, which involved prioritizing the renovation or
replacement of existing urban sub-elements to achieve a more cohesive urban fabric. It is a viable
method for documenting dynamic changes within urban spaces. This approach proves particularly
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valuable when examining architectural ensembles in urban environments undergoing rapid
transformation. Consequently, this methodology extends its utility to the study of the adaptability
of spaces, aiming to foster physical and social resilience, possibly dealing with political or
environmental disruptions (Fuentes, 2010).

Furthermore, the documentation of physical transformations in the urban environment can
be further complexified from the perspective of their social unfolding. In the case of the region
analyzed in Ferencvaros, there are significant indications of gentrification tendencies despite the
application of some preventive measures to avoid the displacement of the local population during
the renovation process. The typological survey can identify changes in urban patterns and the
emergence of new trends. However, as in the analysis of the gentrification phenomenon, the
typological study must consider the broader context, encompassing both neighborhood-specific
factors and the impact on the entire city, when analyzing new construction projects (Holm & Shulz,
2018).

Therefore, the execution of this study presented challenges linked to its nature. It may not
comprehensively address the complex interplay of social and economic factors influencing urban
development, as it focuses on the physical-spatial configuration. Also, its accuracy relies on the
quality and completeness of the data collected by the students who collaborated on its execution.
While foundational concepts regarding renewal and resilience of urban forms and morphological
analysis have been effectively transferred to the students, incorporating the Typological Survey
methodology presents a nuanced challenge. Despite the provision of assistance and supervision
throughout the process, the inherent character of the Typological Survey methodology introduces
a degree of subjectivity into the analysis. As a result, interpretations of urban elements may exhibit
variability among different analysts, emphasizing the need for continued refinement and
standardization in the application of this method.

This analysis highlights the challenges and opportunities of integrating historic buildings
into urban renewal projects. The preservation and revitalization of historic buildings can be a
valuable asset in urban renewal projects, contributing to creating more livable and sustainable
urban environments (Fatiguso et al., 2017). However, this requires careful planning and
implementation to ensure cultural heritage preservation while meeting contemporary society’s
needs and aspirations.

6.2. Typological Survey unveiling Green-Regeneration of
Modern heritage

Post-socialist cities in Eastern Europe face unique obstacles due to the legacy of modernist
spatial conception acclimated to the requirements of the previous political regime. Issues such as
urban decay, inadequate infrastructure, and insufficient green spaces compound these challenges.
Therefore, the reconstruction and adaptation of these cities aim to improve the quality of life for
residents while preserving their unique cultural and historic character.

Despite the growing recognition of green infrastructure's ecological importance and
associated benefits to the quality of life, especially in densely occupied urban environments, its
contribution to the morphological structure of urban areas has yet to be largely disregarded
(Whitehand, 2019). Even in the formulation of modern masterplans, although, in many cases, there
was a commitment to maximizing public green spaces, the emphasis often lies on the layout of
architectural components rather than prioritizing the relationship between those and the particular
features of the green elements. At this level, the application of this method seeks to analyze the
morphological impact of green infrastructure on urban environments through a broad typological
investigation. By examining how green elements shape urban spaces' physical character and
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landscape, the study aims to highlight their crucial role in promoting sustainability and fostering
urban resilience.

This session, under typological survey guidelines, aims to assimilate the main characteristics
of public green spaces in Budapest's IX district, which was adapted to meet contemporary
standards of performance and well-being in European cities. The methodology was developed
using materials and analyses gathered during the Urbanism workshop conducted in the spring
semester of 2023. A comprehensive curriculum comprising theoretical and practical classes and
guided technical visits facilitated content generation. During the workshop, specific parameters
were established to ensure the definition of high-quality standards for data collection and
interpretation.

Figure 52: View from Telepy utca. Source: by author.

6.2.1. The selection of the study area

The study area chosen for this analysis is a Southwest corner of the core study area in Middle
Ferencvaros (figure 53). Over the years, this area has been the subject of ambitious renovation
projects initiated since the 1970s. These projects aimed to reconstruct the historical urban structure
from a modern perspective. However, the majority of these initiatives were not effectively
implemented, except for specific interventions, such as the housing estate situated on Haller Street
(Locsmandi, 2011). The polygon specified for this study encompasses the aforementioned housing
estate and the surrounding blocks. This approach allows for examining the interaction (or lack of
connection) between the built complex and the green elements within these blocks, which exhibit
distinct morphologies.
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Study area polygonal
Analyzed urban blocks
Modern housing state

Figure 53: the study area. Source:by author.

Also, this particular area was selected to allow the workshop participants to identify,
describe, and categorize the recurring types of green elements concerning the architectural
ensemble. This location's abundance of diverse solutions enabled a comprehensive and varied
analysis. The initial assessment of the existing structure concentrated on the different types of
green elements present within the urban environment. These include green buildings, characterized
by the incorporation of green features such as green roofs, green facades, or green balconies; green
courtyards, which are open spaces surrounded by buildings and developed with greenery; green
streets, which are linear open spaces designed for mobility and enhanced with green elements, in
some cases through the inclusion of green frontal building setbacks; gardens, that can be described
as green open spaces nestled among buildings; public parks, which are, for the sake of this
investigation, large open spaces featuring significant vegetation designed and maintained to cater
to recreational activities and contribute to ecological balance; and finally, the investigation also
assesses public squares, urban open spaces accessible to the public and designed to accommodate
recreational and leisure functions.

6.2.2. The Urban Green Typology Assessment

The assessment criteria are derived from the various recurring types of green elements
mentioned above, ensuring a comprehensive evaluation. The table prepared for the in-loco
investigation is divided into four evaluation subgroups devised to cover the structure and essential
features of the area's use patterns (see Table 4).

First, the Urban Green Morphology covers the nature and form of the green spaces, including
canopy coverage, dominant vegetation types, and spatial distribution. The focus is on how green
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elements are arranged and the extent of their presence. The Ownership and Management Structure
subcategory addresses the legal and operational aspects of the green spaces, including property
ownership, management responsibility, maintenance, and patterns of use. It distinguishes between
public, private, and mixed ownership, as well as levels of care. The Functional Role and Physical
Environment subcategory focuses on the role of green spaces within the urban environment,
detailing their function (leisure, residential, connection, etc.), the dominant physical characteristics
(pavement type, outdoor furnishing), and their overall environmental impact. The Spatial Layout
and Architectural Integration subcategory explores the spatial arrangement of green spaces in
relation to the surrounding architecture, including the block structure, open space size and shape,
and interaction with building facades. It focuses on how green spaces are integrated with urban
design and architectural elements. These elements contributed to the overall evaluation of the
spaces in terms of their functionality, aesthetics, and user experience (Zhu & Ling, 2022).
Vegetation forms and types played a significant role in the assessment, initially ranging from
individual trees, lines of trees, groups of trees, hedges, individual or grouped bushes, flowerbeds,
lawns, mixed perennial, and bushy surfaces. However, fewer elements were listed as recurrent in
the assessment table. This way, the green pattern was analyzed, including the spatial organization
and ratio of existing vegetation forms, the overlapping layers of forms, and their density status.

Table 4: Green typology assessment. Source: by author.

Urban Green Typology Survey

0 or can <20% 20%<x<70% >70%

Form relevant el Group of trees Line of rees Bushes Lawn Mixed
Sh scattered linear compact
Public Private Mixed

Ownershij Public Private Public with private appropriation
Maintanance Status I ively d E ivly d Lack of care
Pattern of use Intense - protracted use intense - connection path Light - protracted use Light - connection path
Function Leisure Urban resid | area C Other fi
Ratio or of| area <20% 20%<x<70% >70%
Dominant Pavement Pred |y green cover Water permeable paving Non permeable paving
Outdoor Furnishi Not applicabl ing, insufficient inting, sufficient
Building |. Not applicable Unified Courtyard Individual coutyard Detatched Buildi
Urban block structure Transparent Enclosed Scattered
Size small Medi Large
Sh: Round linear r gul Triang!

walls Bulding facade Gable High Hedge Treep

walls ratio 11 1/2 >1/2
Solar incidence Low di High

6.2.3. Urban regeneration is underway

In the early 2000s, the urban renewal initiative for the middle Ferencvaros region gained
momentum, characterized by the cooperation between public interests and active participation
from real estate investors (Locsmandi, 2011). The local city hall coordinated this collaborative
effort. The primary objective of this intervention was to establish a comprehensive green
infrastructure and enhance population density within the area. To achieve this goal, two design
guidelines were adopted, among other standards: the creation of shared green courtyards and the
preservation of essential morphological elements that contribute to the region's urban and
landscape intrinsic characteristics. Utilizing vacant land, whether originally unoccupied or
resulting from demolishing inoperable historic buildings, played a crucial role in the renovation
process, facilitating adaptation and restoration efforts.

However, it is essential to note that the renovation process did not unfold uniformly and
simultaneously across the entire region. Instead, urban interventions were strategically
implemented in designated "Centers of Gravity" as determined by the City Hall. As anticipated,

86




the positive transformations gradually extended to other parts of the area. While these interventions
were dispersed throughout the territory, the renewal efforts were initially more concentrated along
the Ferenc korut axis, with fewer noticeable effects observed in the vicinity of Haler Street -
precisely within the study area.

6.2.3.1.  The site layout

The housing estate examined in this study is situated within a highly diverse urban
environment, which has also been considered for contextual purposes. In this particular case, the
layout of the buildings is characterized by detached strip-like formations, a design choice viable
for industrialized construction techniques. This architectural configuration is reflected in the
arrangement of semi-closed green courtyards, with roads and car parking primarily located outside
or at the ends of urban blocks (Wittmann, Kopacik & Leitmannova, 2019). This particular
configuration sets it apart from the surrounding blocks, where high occupancy rates and the
traditional layout of historic buildings pose challenges to implementing a cohesive and extensive
green infrastructure.

The analyzed area has yet to experience the impact of the urban renewal process, which
allowed speculation on the ripple effects of renewal initiatives, especially in terms of the quantity
and quality of green spaces. It is important to note that these areas remain in a state of high
heterogeneity, primarily consisting of buildings categorized as T3 (Traditional historical buildings
that have not undergone renovation).

Consequently, this particular area presents a blend of architectural elements that contribute
to a diverse urban landscape, which is also reflected in the varying qualities of green infrastructure.
Using Landsat 8 satellite data from 2 August 2022, an NDVI analysis was conducted (see Figure
54). This analysis revealed that modern housing estates predominantly occupy the greenest urban
blocks, while the urban blocks consisting mainly of historic buildings that have not yet undergone
renovation exhibited the poorest NDVI results.
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Figure 54: NDVI analysis highlighting the prevalence of green areas in renovated sections of Middle
Ferencvaros as well as in sections occupied by modern housing estates- Landsat 8 Satellite 2022.08.02.
Source: outcome of the Urban Planning Workshop (MATE), 2023.

While the modern residential complexes show significant potential for transformation, they
remain in a state of relatively low preservation. These areas still need to undergo substantial
interventions within the broader context of ongoing urban renewal efforts in the neighborhood. It
is worth noting that regions with a higher prevalence of green features tend to be situated in areas
where urban renewal efforts have been more comprehensively implemented, particularly in the
northwest study areas.

The prevalence of green areas within blocks undergoing advanced urban renewal is directly
linked to the accelerated pace of gentrification and population displacement. Typically associated
with urban renewal strategies in relatively small, central areas (Kovacs, Wiessner & Zischner,
2013), gentrification takes on a nuanced character in this case. The analyzed area in District IX,
with its heterogeneous nature and comparably lower population density than more central areas of
the same district, underscores the need to reassess the industrial and railway belt encircling the
city—a pattern observed in other European cities with similar configurations.

It is essential to note the diverse pressures exerted on local populations, whether directly or
indirectly, compelling them to relocate to the outer rings of Budapest. While the significance of
urban greening is widely acknowledged for fostering sustainability and climate resilience in cities
(Weiszer & Fekete, 2021; Iungman, et al., 2023), introducing new green infrastructure may
inadvertently contribute to the ongoing gentrification dynamics (Anguelovski, et al., 2022;
Eplényi, Fekete & Kabai, 2007).

6.2.4. Green Typological Survey Analysis

The results of the typological study were analyzed through a comparative approach, aiming
to assess the perspectives of each group of students on the various aspects outlined in the survey.
It is necessary to note that all groups evaluated the same aspects in the same study area. The
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collected data were then organized according to urban blocks and interpreted within these
subgroups.

In this study, the housing estates spotlighted in the evaluation are situated in the urban blocks
04, 05, and 09, which visibly influence the area's green morphology and physical spatial
organization. These blocks exhibit significantly more greenery and present larger open spaces,
leading to increased sunlight exposure. This stark contrast with the surrounding urban blocks is
noteworthy.
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Figure 55: Accessibility analysis of green areas.
Source: outcome of the Urban Planning Workshop (MATE).

Based on the analysis, the following key outcomes have emerged from the study (see more
details of the research structure and data compilation in Annex 4):

A. In Urban Block 01, regarding Urban Green Morphology, the groups' opinions were
divided between scattered and compact shapes. Vegetation arrangement and type were found to
impact shape perception. The block primarily serves private residential use, leading to a lack of
public spaces maintenance. The Functional Role and Physical Environment analysis revealed a
residential function with non-permeable pavement and enclosed infrastructure. Outdoor furniture
was not present. The solar incidence was influenced by the interplay of horizontal and vertical
elements, and all wall types were identified as facades. Comprehensive findings regarding urban
block 01 are delineated in Table 5.
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Ratio or percentage of canopy coverage Maintanance Status x/5 Dominant pavement

20%
2

80%

m<20% = 20%<x<70% =Extensivly Main = Lack of care u Predominantly green cover Non permeable paving

Figure 56: Highlighted items from Table 5.

Table 5: The urban green typological survey of block 01. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. Block 01 is characterized by sparse
greenery and lacks public amenities, yet it is well-maintained, with private care attributed to its open areas.
Source: by author.

Urban Green Morphology
Ratio or percentage of canopy coverage <20% 80% 20% <x <70% 20% >70% 0%
Form (most relevant element) Group oftrees 40% Line oftrees 0% Bushes 60% Lawn 60% Mixed 20%
Shape Scattered 50% Linear 0% Compact 50%
o p and 0% 0% 0%
Management Public 10% Private 60% Mixed 30%
Ownership Public 20% Private 60% Public with private appropriation 20%
Maintanance Status Intensively maintained 0% Extensivly Main 80% Lackofcare 20%
Pattern of use Intense-protacted use 50% Intense - connection path 0% Light - protacted use 30% Light - connection path 20%
Functional Role and Physical Environment
Function Leisure 0% Urban residential 80% Connection 20% Other functions 0%
Ratio or percentage of green area <20% 80% 20% < x <70% 20% >70% 0%
Dominant pavement Predominantly greencover 20% Water permeable paving 0% Non permeable paving 80%
Outdoor Furnishing Not applicable 100% existing, insuficient 0% exinting, sufficient 0%
Building layout Not applicable 20% Unified Courtyard 40% Individual coutyard 20% Detatched Building 20%
Urban Block structure Transparent 20% Enclosed 60% Scattered 20%
Spatial Layout and Architectural Integration
Size Small 100% Medium 0% Large 0%
Shape Round 0% linear 20% rectangular 60% Triangular 20%
Space walls type Building facade 100% Gable 0% High Hedge 0% Tree plantation 0%
Space walls ratio 171 40% 1/2 20% >1/2 40%
Solar incidence Low 80% Medium 0% High 20%
B. Urban Block 02 exhibited diverse vegetation and scattered shapes. Canopy

coverage ranged from less than 20% to 20-70%. The block had extensive maintenance, mainly
public ownership and management. It consisted of detached buildings with an average green area
and predominant green cover. The block structure was transparent, but the outdoor furniture was
insufficient. Solar incidence was high due to the relationship between horizontal space and vertical
elements. Comprehensive findings regarding urban block 02 are delineated in Table 6.

Ratio or percentage of canopy coverage x/5 Maintanance Status Solar incidence

m20% 8 20%<x<T70% = Extensivly Main = Lack of care =low = High

Figure 57: Highlighted items from Table 6.

Table 6: The urban green typological survey of block 02. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. Urban block 02 exhibits an
unconventional urban layout characterized by a single establishment—a fuel-filling station—centrally
placed in the plot and surrounded by well-maintained, mostly privately tended open spaces with
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predominance of impermeable surfaces typical for such usage. The green forms display diversity, with
groups of trees, lines of trees, and bushes. Source: by author.

Urban Green Morphology
Ratio or percentage of canopy coverage <20% 40% 20% <x < 70% 40% >70% 20%
Form (most relevant element) Groupoftrees 25% Line oftrees 25% Bushes 25% Lawn 10% Mixed 15%
Shape Scattered 40% Linear 20% Compact 40%
O ip and
Management Public 60% Private 20% Mixed 20%
Ownership Public 60% Private 20% Public with private appropriation 20%
Maintanance Status Intensively maintained 0% Extensivly Main 80% Lackof care 20%
Pattern of use Intense-protacteduse  30% Intense - connection path 30% Light - protacted use 10% Light - connection path 30%
Functional Role and Physical Environment
Function Leisure 20% Urban residential 40% Connection 20% Other functions 20%
Ratio or percentage of green area <20% 25% 20% < x <70% 75% >70% 0%
Dominant pavement Predominantly green cover 30% Water permeable paving 0% Non permeable paving 70%
Outdoor Furnishing Not applicable 20% existing, insuficient 80% exinting, sufficient 0%
Building layout Not applicable 70% Unified Courtyard 30% Individual coutyard 0%  Detatched Building 60%
Urban Block structure Transparent 60% Enclosed 20% Scattered 20%
Spatial Layout and Architectural Integration
Size Small 20% Medium 40% Large 40%
Shape Round 0% linear 0% rectangular 40% Triangular 60%
Space walls type Buildingfacade 50% Gable 20% High Hedge 0% Tree plantation 30%
Space walls ratio 171 20% 1/2 60% >1/2 20%
Solar incidence Low 20% Medium 0% High 80%
C. In Urban Block 03, the majority reported less than 20% canopy coverage with

scattered and linear shapes. Management was mixed, and public ownership with private
appropriation prevailed. Maintenance varied, with some areas lacking care and others being
intensively maintained. The block was primarily urban residential, with less than 20% canopy
coverage. The paving was mainly permeable, and a unified courtyard was present. Solar incidence
perception varied among groups. Comprehensive findings regarding urban block 03 are delineated
in Table 7.

Shape Ownership Dominant pavement

= Scattered = Linear = Compact = Public with private appropriation = Water permeable paving = Non permeable paving

Figure 58: Highlighted items from Table 7.

Table 7: The urban green typological survey of block 03. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. The urban block features limited green
coverage, predominantly composed of groups of trees. The ownership and maintenance of the area are split
between public and private, explaining the relatively lower maintenance standards. The space walls are
defined by higher buildings, with a ratio in relation to open areas close to 1/1. Source: by author.
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Urban Green Morphology
Ratio or percentage of canopy coverage <20% 100% 20% < x < 70% 0% >70% 0%
Form (most relevant element) Group oftrees 50% Line oftrees 0% Bushes 25% Lawn 25% Mixed 0%
Shape Scattered 40% Linear 40% Compact 20%

and
Management Public 20% Private 40% Mixed 40%
Ownership Public 0% Private 100% Public with private appropriation 0%
Maintanance Status Intensively maintained  40% Extensivly Main 20% Lackofcare 40%
Pattern of use Intense-protacted use 35% Intense - connection path 15% Light - protacted use 15% Light - connection path 35%
Functional Role and Physical Environment
Function Leisure 0% Urbanresidential 100% Connection 0% Other functions 0%
Ratio or percentage of green area <20% 100% 20% <x<70% 0% >70% 0%
Dominant pavement Predominantly greencover 0%  Water permeable paving 40% Non permeable paving 60%
Outdoor Furnishing Not applicable 80% existing, insuficient 20% exinting, sufficient 0%
Building layout Not applicable 50% Unified Courtyard 50% Individual coutyard 0%  DetatchedBuilding 0%
Urban Block structure Transparent 35% Enclosed 50% Scattered 15%
Spatial Layout and Architectural Integration
Size Small 100% Medium 0% Large 0%
Shape Round 0% linear 40% rectangular 60% Triangular 0%
Space walls type Buildingfacade 100% Gable 0% High Hedge 0% Tree plantation 0%
Space walls ratio 11 80% 1/2 0% >1/2 20%
Solar incidence Low 33% Medium 33% High 33%

D. Urban Block 04 held low canopy coverage with compact and scattered shapes.

Sixty percent perceived private ownership and mixed management. Maintenance was most
intensive, with some areas lacking care. The block showed light protracted use as the primary
pattern. It was predominantly residential with over 70% green area, non-permeable pavement, and
building facades as space walls. The open space was large and mainly rectangular, with varying
perceptions of solar incidence. Comprehensive findings regarding urban block 04 are delineated
in Table 8.

Ownership Ratio or percentage of canopy coverage Shape x/5

60%

= Publicwith private appropriation = Private m20%<x<70% ®=>70% =rectangular = Triangular

Figure 59: Highlighted items from Table 8.

Table 8: The urban green typological survey of block 04. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. This urban block presents a high
percentage of green coverage, with variety in shape and larger open areas in rectangular format. It is
primarily residential. Source: by author.
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Urban Green Morphology
Ratio or percentage of canopy coverage <20% 0% 20% <x <70% 60% >70% 40%
Form (most relevant element) Group of trees 30% Line of trees 20% Bushes 15% Lawn 10% Mixed 25%
Shape Scattered 40% Linear 20% Compact 40%
O ip and
Management Public 0% Private 40% Mixed 80%
Ownership Public 15% Private 55% Public with private appropriation 30%
Maintanance Status Intensively maintained  40% Extensivly Main 40% Lackofcare 20%
Pattern of use Intense-protacteduse  40% Intense - connection path  25% Light - protacted use 25% Light - connection path 10%
Functional Role and Physical Environment
Function Leisure 0% Urban residential 85% Connection 15% Other functions 0%
Ratio or percentage of green area <20% 15% 20% < x <70% 15% >70% 70%
Dominant pavement Predominantly greencover 30% Water permeable paving 30% Non permeable paving 40%
Outdoor Furnishing Not applicable 0% existing, insuficient 50% exinting, sufficient 50%
Building layout Not applicable 0% Unified Courtyard 75% Individual coutyard 25%  DetatchedBuilding 0%
Urban Block structure Transparent 60% Enclosed 0% Scattered 40%
Spatial Layout and Architectural Integration
Size Small 0% Medium 40% Large 60%
Shape Round 0% linear 0% rectangular 100% Triangular 40%
Space walls type Building facade 60% Gable 10% High Hedge 10% Tree plantation 10%
Space walls ratio 11 50% 1/2 0% >1/2 50%
Solar incidence Low 0% Medium 50% High 50%
E. Urban Block 05 had canopy coverage higher than 70% with compact shapes.

Management was mixed, and public ownership with private appropriation prevailed. Extensive
maintenance and intense, protracted use were observed. The function was mainly residential with
ambiguous green area percentages. Non-permeable paving was predominant, and solar incidence
was low. Space walls included tree plantations and building facades. Comprehensive findings
regarding urban block 05 are delineated in Table 9.

Maintanance Status Space walls ratio Solar incidence

= Intensively maintained  ® Extensivly Main =512 =1f1 =High = Medium = Low

Figure 60: Highlighted items from Table 9.

Table 9: The urban green typological survey of block 05. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. This urban block presents a relatively
high percentage of green coverage, resulting from a modernist urban design approach that also defines the
layout of the buildings, thus configuring it as a transparent urban block. Source: by author.
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Urban Green Morphology
Ratio or percentage of canopy coverage <20% 0% 20% <x < 70% 40% >70% 60%
Form (most relevant element) Group oftrees 30% Line of trees 50% Bushes 20% Lawn 0% Mixed 40%
Shape Scattered 15% Linear 15% Compact 70%
O ip and
Management Public 20% Private 20% Mixed 60%
Ownership Public 0% Private 40% Public with private appropriation 60%
Maintanance Status Intensively maintained  40% Extensivly Main 60% Lackofcare 0%
Pattern of use Intense-protacteduse  45% |Intense - connection path 15% Light - protacted use 25% Light - connection path 15%
Functional Role and Physical Environment
Function Leisure 15% Urban residential 50% Connection 15% Other functions 20%
Ratio or percentage of green area <20% 40% 20% < x <70% 20% >70% 40%
Dominant pavement Predominantly greencover 20% Water permeable paving 20% Non permeable paving 60%
Outdoor Furnishing Not applicable 20% existing, insuficient 40% exinting, sufficient 40%
Building layout Not applicable 20% Unified Courtyard 80% Individual coutyard 0% DetatchedBuilding 0%
Urban Block structure Transparent 80% Enclosed 0% Scattered 20%
‘Spatial Layout and Architectural Integration
Size Small 40% Medium 0% Large 60%
Shape Round 0% linear 30% rectangular 60% Triangular 10%
Space walls type Buildingfacade 40% Gable 5% High Hedge 15% Tree plantation 40%
Space walls ratio 7 40% 1/2 0% >1/2 60%
Solar incidence Low 20% Medium 20% High 60%
F. In Urban Block 06, private management and ownership predominated. Lack of

care and intensive protracted use were observed. The function was entirely urban residential with
low green area and non-permeable pavement. The block structure was transparent and enclosed.
The open space was medium-sized and rectangular. Building facades were the space walls type,
and solar incidence was medium. Comprehensive findings regarding urban block 06 are delineated
in Table 10.

Management Ratio or percentage of green area Shape

= Private = Mixed 5 20%<x<70% = <20% =linear = rectangular

Figure 61: Highlighted items from Table 10.

Table 10: The urban green typological survey of block 06. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. This urban block presents relatively
low green coverage. It stands out for its low relevance in terms of connectivity and urban integration, being
primarily residential and with open areas privately used. Source: by author.

Urban Green Morphology

Ratio or percentage of canopy coverage <20% 40% 20% <x<70% 60% >70% 0%

Form (most relevant element) Group of trees 30% Line oftrees 10% Bushes 10% Lawn 10% Mixed 30%
Shape Scattered 40% Linear 20% Compact 40%

O ip and 0% 0% 0%

Management Public 0% Private 60% Mixed 40%

Ownership Public 0% Private 100% Public with private appropriation 0%

Maintanance Status Intensively maintained 15% Extensivly Main 15% Lackofcare 70%

Pattern of use Intense-protacted use 0% Intense - connection path 0% Light - protacted use 30% Light - connection path 70%
Functional Role and Physical Environment

Function Leisure 0% Urban residential 100% Connection 0% Other functions 0%
Ratio or percentage of green area <20% 80% 20% <x <70% 20% >70% 0%

Dominant pavement Predominantly greencover 0%  Water permeable paving 30% Non permeable paving 70%

Outdoor Furnishing Not applicable 100% existing, insuficient 0% exinting, sufficient 0%

Building layout Not applicable 50% Unified Courtyard 50% Individual coutyard 0%  Detatched Building 0%
Urban Block structure Transparent 50% Enclosed 50% Scattered 0%

Spatial Layout and Architectural Integration

Size Small 40% Medium 60% Large 0%

Shape Round 0% linear 40% rectangular 60% Triangular 0%
Space walls type Buildingfacade 100% Gable 0% High Hedge 0% Tree plantation 0%
Space walls ratio 171 70% 1/2 0% >1/2 30%

Solar incidence Low 0% Medium 70% High 30%
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G. Urban Block 07 presented less than 20% canopy coverage with scattered shapes.
Mixed management and predominantly private ownership were observed. Lack of care and
intense, protracted use were reported. The block function was mainly residential, with a low green
area, non-permeable paving, and transparent and enclosed block structure. Solar incidence varied
between high and medium, with building facades as space walls. Comprehensive findings
regarding urban block 07 are delineated in Table 11.

Ratio or percentage of canopy coverage Maintanance Status Size

60%

0% = 20% <x < 70% = Extensivly Main = Lack of care usmall = Medium

Figure 62: Highlighted items from Table 11.

Table 11: The urban green typological survey of block 07. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. This urban block is primarily
residential, with a low percentage of green areas (which are characterized by the predominance of lawns
and bushes). The open areas are small and poorly lit. Source: by author.

Urban Green Morphology
Ratio or percentage of canopy coverage <20% 80% 20% < x<70% 20% >70% 0%
Form (most relevant element) Group of trees 25% Line oftrees 0% Bushes 30% Lawn 30% Mixed 15%
Shape Scattered 50% Linear 0% Compact 50%

Ov and

Management Public 20% Private 50% Mixed 30%

Ownership Public 20% Private 60% Public with private appropriation 20%

Maintanance Status Intensively maintained 0% Extensivly Main 70% Lackofcare 30%

Pattern of use Intense-protacted use 50% Intense - connectionpath 0% Light - protacted use 30% Light - connection path 20%
Functional Role and Physical Environment

Function Leisure 0% Urban residential 80% Connection 20% Other functions 0%
Ratio or percentage of green area <20% 80% 20% < x <70% 20% >70% 0%

Dominant pavement Predominantly greencover 20% Water permeable paving 0% Non permeable paving 80%

Outdoor Furnishing Not applicable 100% existing, insuficient 0% exinting, sufficient 0%

Buildinglayout Not applicable 20% Unified Courtyard 40% Individual coutyard 20% DetatchedBuilding  20%
Urban Block structure Transparent 20% Enclosed 60% Scattered 20%

Spatial Layout and Architectural Integration

Size Small 100% Medium 0% Large 0%

Shape Round 0% linear 15% rectangular 70% Triangular 15%
Space walls type Buildingfacade 100% Gable 0% High Hedge 0% Tree plantation 0%
Space walls ratio 11 40% 1/2 20% >1/2 40%

Solar incidence Low 80% Medium 0% High 20%

H. In Urban Block 08, canopy coverage was less than 20% with linear and compact

shapes. Management was mixed, and private ownership prevailed. The area was extensively
maintained, with intense, protracted use. The function was residential, with less than 20% green
area. Non-permeable pavement dominated, and the building layout had individual courtyards in a
transparent block structure. Solar incidence was medium. Comprehensive findings regarding urban
block 08 are delineated in Table 12.

Ownership Ratio or percentage of green area Dominant pavement

408

= Private = Public with private appropriation " <20% = 20%<x <T0% = Non permeable paving

Figure 63: Highlighted items from Table 12.
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Table 12: The urban green typological survey of block 08. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. This urban block is primarily
residential, containing green spaces that, while not extensive compared to the built areas, showcase a variety
of green forms. All the space walls are identified as building facades, and urban furnishings are absent.
Source: by author.

Urban Green Morphology

Ratio or percentage of canopy coverage <20% 60% 20% < x < 70% 40% >70% 0%

Form (most relevant element) Group of trees 25% Line oftrees 25% Bushes 25% Lawn 0% Mixed 25%
Shape Scattered 60% Linear 40% Compact 0%

O and

Management Public 10% Private 30% Mixed 60%

Ownership Public 15% Private 70% Public with private appropriation 15%

Maintanance Status Intensively maintained 0% Extensivly Main 40% Lackof care 60%

Pattern of use Intense-protacted use 20% Intense - connection path 0% Light - protacted use 30% Light - connection path 50%
Functional Role and Physical Environment

Function Leisure 15% Urban residential 85% Connection 0% Other functions 0%
Ratio or percentage of green area <20% 80% 20% < x <70% 20% >70% 0%

Dominant pavement Predominantly greencover 30% Water permeable paving 0% Non permeable paving 70%

Outdoor Furnishing Not applicable 80% existing, insuficient 20% exinting, sufficient 0%

Building layout Not applicable 40% Unified Courtyard 20% Individual coutyard 40% Detatched Building 0%
Urban Block structure Transparent 40% Enclosed 40% Scattered 20%

Spatial Layout and Architectural Integration

Size Small 80% Medium 20% Large 0%

Shape Round 0% linear 40% rectangular 60% Triangular 0%
Space walls type Buildingfacade 100% Gable 0% High Hedge 0% Tree plantation 0%
Space walls ratio 171 70% 1/2 0% >1/2 30%

Solar incidence Low 20% Medium 40% High 40%

[.Urban Block 09 comprises less than 20% canopy coverage with group trees and compact
spaces. It exhibited intensive maintenance and a lightly protected pattern of use. The function was
mainly residential, with over 70% green cover and a detached building layout. The block was large
and rectangular, with building facades as space walls. Solar incidence was medium due to space
wall ratios exceeding half. Comprehensive findings regarding urban block 09 are delineated in
Table 13.

Shape Pattern of use Solar incidence

= Intensively maintained = Extensivly Main = High = Medium

Figure 64: Highlighted items from Table 13.

aScattered = Linear = Compac

Table 13: The urban green typological survey of block 09. It identifies key characteristics that define the
green urban morphology, utilization, and upkeep of the space. Dominant features are marked in orange,
while yellow denotes aspects without a single predominant element. This residential and enclosed urban
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block presents an intense-proact pattern of use, which is noteworthy regarding accessibility and urban
integration. While sparse, its green features exhibit a broad diversity of forms. Source: by author.

Urban Green Morphology

Ratio or percentage of canopy coverage <20% 100% 20% <x <70% 0% >70% 0%

Form (most relevant element) Group of trees 30% Line oftrees 25% Bushes 15% Lawn 5% Mixed 25%
Shape Scattered 0% Linear 50% Compact 50%

O and

Management Public 20% Private 30% Mixed 50%

Ownership Public 0% Private 80% Public with private appropriation 20%

Maintanance Status Intensively maintained 0% Extensivly Main 60% Lackofcare 40%

Pattern of use Intense-protacted use 60% Intense - connection path 20% Light - protacted use 20% Light - connection path 20%
Functional Role and Physical Environment

Function Leisure 0% Urban residential 80% Connection 20% Other functions 0%
Ratio or percentage of green area <20% 60% 20% < x <70% 40% >70% 0%

Dominant pavement Predominantly greencover 0% Water permeable paving 0% Non permeable paving 100%

Outdoor Furnishing Not applicable 80% existing, insuficient 20% exinting, sufficient 0%

Building layout Not applicable 0% Unified Courtyard 20% Individual coutyard 80% DetatchedBuilding 0%
Urban Block structure Transparent 30% Enclosed 50% Scattered 20%

Spatial Layout and Architectural Integration

Size Small 80% Medium 20% Large 0%

Shape Round 0% linear 20% rectangular 80% Triangular 0%
Space walls type Building facade 100% Gable 0% High Hedge 0% Tree plantation 0%
Space walls ratio 11 80% 1/2 0% >1/2 20%

Solar incidence Low 20% Medium 80% High 0%

6.2.5. Main outcomes and Discussion

The urban green typological survey conducted in the area confirms the initial NDVI findings,
identifying this part of the Ferencvaros district as notably green, even though the urban renewal
process has not directly impacted it yet. While "groups of trees" are the most common green
elements, the distribution of the other analyzed elements remains balanced. The "property"
category investigation indicates a mixed-use predominance in the area, with open spaces
displaying a semi-private character, likely influenced by the prevalent residential usage.

The findings also highlight a transparent urban block structure, resonating with the area's
modern spatial planning. Buildings are arranged discontinuously around common courtyards,
promoting visual and physical permeability. This configuration, coupled with a robust articulation
with the public transport grid, contributes to an "intense-protracted" usage pattern, displaying the
area's prominent urban integration. The open spaces, primarily "small" and "compact," are
surrounded by relatively tall building facades - the most frequent space wall found - yet present
substantial sunlight, enhancing the quality of the open spaces and green elements (see Table 14).

Table 14: General results of the urban green typological survey — urban blocks 01 to 09.
Source: by author.

Urban Green Morphology

Ratio or percentage of canopy coverage <20% 60% 20% <x <70% 30% >70% 10%

Form (most relevant element) Group of trees 30% Line oftrees 15% Bushes 20% Lawn 15% Mixed 20%
Shape Scattered 35% Linear 15% Compact 50%

O and

Management Public 20% Private 35% Mixed 45%

Ownership Public 15% Private 65% Public with private appropriation 20%

Maintanance Status Intensively maintained  15% Extensivly Main 50% Lackofcare 35%

Pattern of use Intense-protacteduse  40% Intense - connection path 10% Light - protacted use 20% Light - connection path 30%
Functional Role and Physical Environment

Function Leisure 5% Urban residential 80% Connection 10% Other functions 5%
Ratio or percentage of green area <20% 60% 20% < x <70% 25% >70% 15%

Dominant pavement Predominantly green cover 25% Water permeable paving 15% Non permeable paving 60%

Outdoor Furnishing Not applicable 60% existing, insuficient 30% exinting, sufficient 10%

Building layout Not applicable 25% Unified Courtyard 40% Individual coutyard 20% Detatched Building 15%
Urban Block structure Transparent 40% Enclosed 35% Scattered 25%

Spatial Layout and Architectural Integration

Size Small 60% Medium 20% Large 20%

Shape Round 0% linear 20% rectangular 65% Triangular 15%
Space walls type Buildingfacade 80% Gable 5% High Hedge 5% Tree plantation 10%
Space walls ratio 171 50% 1/2 20% >1/2 30%

Solar incidence Low 25% Medium 35% High 40%
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The results of this study provide evidence supporting the adaptability of open areas within
modern buildings, particularly when viewed through a comparative stance. The comparative
framework employed in this study has also proven valuable in ensuring the reliability and
robustness of the typological data. Adopting this approach makes the methodology more
comprehensive, as the observed differences in the results have helped identify equivocations and
critically evaluate the assessment parameters. Moreover, it has allowed for the consideration of
subjective factors in the investigation regarding the multiculturalism of the groups involved in the
process.

However, despite this urban type's potential flexibility and adaptability, this case study has
revealed specific challenges to its resilience in terms of urban integration and accessibility (Ribeiro
& Gongalves, 2019). These challenges include the lack of functional diversity, as the analyzed
blocks were predominantly residential, and the inadequate maintenance condition of public areas.
These issues may derive from the semi-public nature of the urban layout inherent to this type of
development.

Addressing the challenges mentioned above, further attention could be given to enhancing
functional diversity within these urban blocks, encouraging the integration of mixed-use spaces
that cater to the needs of the residents and the surrounding community. Additionally, improving
the maintenance of public areas is crucial to ensure the longevity and attractiveness of these spaces
(Khakzand, Yazdanfar & Mirzaei, 2016). These findings accentuate the importance of a holistic
approach to urban development that considers the physical and environmental aspects and the
social and cultural dimensions of the built environment.

7.CONCLUSIONS AND RECOMMENDATIONS

This dissertation explores the relationship between urban morphology and green
infrastructure in Budapest's IX District. Using a methodological framework that combines spatial
analysis with typological surveys. The aim is to understand how green infrastructure contributes
to urban resilience. Focused on cities undergoing significant change, it uses Budapest's IX District
as a case study to examine urban, ecological, and morphological adaptation.

Although the Budapest case serves as the central focus of this study, additional relevant
connections were also explored. Sdo Paulo and Vienna provide meaningful comparative insights
into urban renewal and green infrastructure integration within dense city cores. Sao Paulo’s urban
environment, marked by socio-economic disparities and a significant housing deficit, illustrates
challenges and innovations in adapting traditional urban layouts to contemporary sustainability
demands. The Parque Novo Santo Amaro project, for example, demonstrates how green spaces
can address social vulnerability and environmental concerns, integrating public housing with
ecological resilience.

Vienna, on the other hand, exemplifies a cohesive approach to sustainable development,
embedding green infrastructure within its historic urban fabric. The renewal of the Landstrasse
district showcases how green spaces enhance connectivity and preserve historical identity.
Together, Sao Paulo and Vienna highlight diverse approaches to urban resilience—Sao Paulo
under rapid growth pressures, and Vienna through strategic, integrated planning—demonstrating
adaptable models for ecological and social sustainability in urban regeneration.

The conclusion synthesizes key findings and their relevance to regenerative urban strategies,
emphasizing implications for urban planning and landscape architecture. The results offer
evidence-based insights into resilient urban ecosystems, contributing to both academic studies and
practical applications in the field.
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The findings underscore the importance of a multidisciplinary approach to addressing urban
environmental challenges and suggest pathways for future research and practice in urban resilience
and green infrastructure integration.

The following matrix summarizes the research structure, connecting the formulated research
questions, the methodologies employed, and the empirical outcomes. It illustrates how each
component contributes to an integrated understanding of urban green infrastructure's role in

promoting urban resilience and facilitating urban renewal:

Table 15: Research structure summary.

Source: by author.

Research Questions
How does the integration
of UGI enhance the
functional performance
and livability of urban
areas?

What role does a detailed
typological appraisal play
in identifying resilient
urban elements?

How does the conversion
of private to semi-public
green spaces influence
urban cohesion and
community interaction?

To what extent does
establishing territorial
connectivity in dense
urban environments
support urban resilience
and circular economy
principles?

Can a comprehensive
approach to UGI serve as a
strategy against urban
decay, and how could it be
adapted for various urban
contexts?

Methods Used
- Supervised Classification
to track changes in green
areas in the IX District;
- Typological Study to
analyze green and open
spaces' characteristics

- Typological Study to
assess urban forms and
their uses;

- Space Syntax Analysis to
understand connectivity

- Space Syntax Analysis to
evaluate urban integration;
- Typological Study for
space usage analysis

- Space Syntax Analysis to
assess connectivity;

- Supervised Classification
to monitor green
infrastructure evolution

- Supervised Classification
to observe changes over
time;

- Typological Study to
detail green space features
and adaptations
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Results Found
- SIC revealed a 16.56% increase in vegetated
areas between 2000 and 2021, contributing to
improved livability by creating accessible green
spaces and enhancing ecological connectivity (p. 78).
- The conversion of industrial voids into green areas
also resulted in a 45.5% reduction in exposed soil
areas, improving environmental conditions (p. 78).

- Typological appraisal identified that strategic
green space placement fostered urban resilience by
enhancing adaptability and improving social
interaction zones (p. 58).

- Around 30% of green spaces were composed of
tree groups, contributing to both environmental and
social resilience (p. 94).

- The assessment of 206 buildings found

that 10.19% were newly constructed,

while 89.81% were historical structures, either
restored or awaiting renovation (p. 87).

- The transformation of private courtyards into semi-
public green spaces improved urban cohesion by
fostering social interactions and inclusivity among
diverse populations (p. 65).

- These semi-public spaces were publicly owned but
privately maintained, leading to varied usage and
maintenance quality (p. 35).

- Improved territorial connectivity through new
pedestrian axes enhanced resilience by improving
social integration and facilitating more efficient
resource use (p. 66).

- Green infrastructure networks also improved both
the functional and social integration of Ferencvaros

(p. 64).

- The comprehensive approach to UGI helped
mitigate urban decay by converting 20,546,853
square meters of underutilized land into green areas
by 2021 (p. 74).

- UGI demonstrated its adaptability by successfully
integrating different urban contexts, contributing to
improved environmental sustainability and social
cohesion (p. 74).



7.1. Recommendations for further research

A thorough understanding of the morphological characteristics of urban areas can
significantly enhance the effectiveness of renovation strategies. Conducting a typological survey
to examine the architectural and spatial features that define an area provides valuable insights into
historical continuity, building forms, and spatial arrangements. This ensures that any interventions
respect and strengthen the existing urban fabric. When combined with methods like Supervised
Image Classification, which assesses green space distribution, and Space Syntax analysis, which
examines spatial connectivity, this approach offers a comprehensive understanding of urban
spaces. Together, these methods address key dimensions—morphological, environmental, and
social—qualifying planners to make informed, context-sensitive decisions that balance heritage
preservation with sustainable urban development.

Based on the findings of this dissertation, some areas for further research are recommended
to advance the understanding and application of urban green infrastructure (UGI) in sustainable
development. Extended comparative studies on UGI across different cities, especially dense urban
centers, would provide valuable insights into how green infrastructure can be adapted to various
historical and socio-political contexts. Expanding the range of cities studied beyond Budapest, Sao
Paulo, and Vienna could reveal broader trends and best practices in green infrastructure
integration.

Longitudinal studies on UGI impacts are essential to understanding the long-term effects on
social cohesion, urban resilience, and biodiversity. Tracking the evolution of recently implemented
green spaces over time would offer data on their sustained benefits and limitations, particularly in
high-density urban areas. This type of research could inform policymakers about the enduring
value and potential challenges of green infrastructure projects.

Further refinement in typological surveys combined with advanced technological tools such
as GIS, with high-resolution satellite imagery would allow for more precise morphological
assessments. Integrating these tools can improve the quality of data on urban form and
connectivity, enhancing the decision-making process in urban renewal projects by offering more
targeted and context-sensitive interventions.

The analysis of public and semi-public space accessibility, especially regarding courtyards
and other shared green spaces, is another crucial area for future research. Examining how increased
accessibility to these spaces impacts social interaction and cohesion would be valuable for
designing inclusive urban environments. Additionally, exploring models where private-public
partnerships manage these spaces could provide insights into optimizing accessibility and
maintaining green infrastructure effectively.

Community engagement models are essential for sustainable development, particularly in
socio-economically diverse areas. Identifying best practices for involving residents in the design,
planning, and maintenance of green infrastructure would enhance local ownership and improve
project sustainability. Research into specific engagement models could provide practical
frameworks that enhance the social and environmental outcomes of green spaces.

To facilitate detailed urban monitoring, further research on high-resolution remote sensing
and SAR technology would be beneficial. These tools could improve tracking of urban
morphological changes, providing data that supports sustainable planning practices. By capturing
the details of green space transformations, remote sensing technologies would allow for more
precise planning assessment, and identification of patterns that can be also found in other
settlements, allowing the creation of a comprehensive database.
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8.NEW SCIENTIFIC RESULTS

The most significant new scientific contributions of this dissertation can be summarized in
the following theses:

Thesis 1: The basis of urban morphology of urban renewal areas of Ferencvaros can be
characterized by five building types that fundamentally define urban fabric and by which
basic characteristics of urban forms can be described. Incorporating the dynamics of public
and semi-public spaces into the analysis provides a deeper understanding of the interplay
between urban forms, environmental context, and community functions.

The method focuses on a typological study that identifies and categorizes urban elements,
with emphasis in features that align with regenerative urban strategies. By providing a detailed
understanding of the urban fabric and linking these elements with green infrastructure networks,
it highlights the ecological considerations in urban planning and the role of green spaces in urban
morphology and livability.

Extending the analysis to public and semi-public spaces, the method examines their impact
on community life and the dynamics of urban environments, offering insights into designing more
resilient cities. Field investigations involving focus groups and surveys emphasize practical
application and validate the method through empirical data.

Upon completing the typological study and examining the emergent trends, five distinct
typologies were identified as constitutive elements of the study area's urban framework:

e T1—Newly Constructed Buildings: structures that align with the proposed contemporary
urban design and renewal principles, enhancing functionality (e.g., increasing urban density
and allowing more territorial integration) while being mostly typologically conceived.

e T2—Reconstructed Historical Buildings: These are historically significant buildings
updated to meet current use and conservation standards while keeping most of their original
morphological features. Some volumetric alterations can be found in many of the units
classified in this category—mainly on the back courtyard wings or the roof configuration—
but the scale, proportions, overall aesthetics, and access conditions remain preserved.

e T3—Unrenovated Historical Buildings: These are aging historic structures that preserve
most of their original characteristics but await renovation or reconstruction to align with the
renewed surroundings.

e T4—Large-Scale Institutional Buildings: Prominent buildings serving public or
institutional functions, often symbolic and contributing to the area's identity.

e T5—Urban Voids: Underutilized, vacant, or abandoned spaces within the urban fabric that
lack a defined function, result from economic shifts, urban decay, planning decisions, or
natural disasters, and represent gaps in the urban fabric. These were key elements in the
Middle-Ferencvaros urban renewal, presenting opportunities for multifunctional
developments, predominantly articulated with green spaces with public or semi-public
access.

This method offers a comprehensive framework for analyzing urban morphology, bridging
quantitative and qualitative assessments. It provides a holistic view that integrates historical
development with contemporary urban challenges, guiding interventions that contribute positively
to the urban context and support sustainable development goals. The dissertation contributes
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significantly to urban studies through this method, offering a replicable approach for future
research and urban planning initiatives.

Thesis 2. The time-lapse analysis of Supervised Image Classification proved the significant
increase in green spaces in the long run, despite temporary reductions caused by renewal
activities. Temporary declines in green spaces, due to the strategic reconfiguration of urban
forms, can ultimately contribute to a more integrated and effective green infrastructure.

Supervised Image Classification (SIC) was used to analyze land use and land-cover changes
over three different periods: 2000, 2011, and 2021. This approach helped establish a comparative
framework to identify transformations in the urban landscape, emphasizing the evolution of green
infrastructure over time.

The results indicated significant changes in land cover, especially in green areas and exposed
soil. In several cases, the areas classified as exposed soil in the 2000s resulted from abandoned or
underutilized former industries. In 2021, the research indicated a reduction of 45.5% in those areas.
It also revealed a 16.56% increase in vegetated areas from 2000 to 2021. Notably, a 43.3%
decrease in green spaces was observed in 2011 compared to 2000, which was initially puzzling.
Further investigation clarified that this reduction was a temporary consequence of the urban
restructuring efforts underway. During this period, smaller individual courtyards were undergoing
transformation into larger, more cohesive green spaces. The strategic reconfiguration aimed to
enhance the quality and continuity of urban greenery, setting the stage for the subsequent increase
in vegetation coverage by 2021. This process underscores the dynamic nature of urban
development, where temporary reductions in green areas can lead to more integrated and beneficial
green infrastructure over the long term.

By 2011, the imagery analysis had already displayed a noticeable grid of green infrastructure
and its comprehensive articulation of linear and nodular elements, indicating progress in urban
requalification projects. By 2021, the consolidation of the green space system was evident, with a
more balanced proportion of green components in built areas. The transformation aimed to
enhance urban resilience, improving territorial cohesion by reducing urban voids and
implementing green elements extensively. The study confirmed that the urban requalification of
Ferencvaros was effective in enhancing urban cohesion and green infrastructure, as evidenced by
the gradual reduction in exposed soil areas and the increase in vegetation over the study period.

Thesis 3: Supervised Image Classification can provide the environmental baseline for the
study by providing a clear overview of spatial changes, however, it does not explain how
these green spaces interact with the built environment. The combination of methods
Supervised Image Classification and Typological Survey can offer a more complete
understanding of how environmental changes in green infrastructure align with urban and
social dynamics.

In my research I, demonstrated the implementation of urban green infrastructure and details
its morphology using a combination of supervised classification and typological survey. The area,
characterized by historical urban structures, initially lacked comprehensive green infrastructure,
exhibiting fragmented and sparse green elements. This deficiency was attributed to the
morphological characteristics of the historic urban fabric, which evolved from closed blocks and
buildings centered around narrow, poorly lit courtyards devoid of significant green spaces.

The study combines SIC and the Typological Survey to explore green space development
from two perspectives: Environmental Baseline and urban Integration. SIC establishes the
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Environmental Baseline by quantifying changes in green space coverage, mapping the expansion
of vegetation, and the reduction of exposed soil. Typological Survey focuses on the morphological
conditions, examining how different types of green spaces, such as historical courtyards or newly
created parks, are integrated into the urban fabric. This analysis reveals the physical characteristics,
uses, and roles of green spaces, showing how they influence social interaction and environmental
function.

Thesis 4: The inclusion of urban green infrastructure elements in Space Syntax analysis
allows for an assessment of urban areas from the perspective of spatial dynamics. Although
the limitation of space syntax in analyzing green morphological elements lies in its primary
emphasis on spatial relationships and connectivity rather than the qualitative attributes of
spaces, this approach facilitates a more holistic understanding of urban environments,
recognizing the interdependence of physical layout, green spaces, and urban life.

This approach combines quantitative and qualitative analysis, linking historical development
with modern urban challenges. Space syntax analysis is a powerful analytical tool for
understanding the spatial configuration of urban environments, particularly in terms of the open
space network and how it influences movement, interaction, and accessibility within cities, its
focus is predominantly on the spatial relationships and connectivity between different urban
elements, rather than on the detailed characteristics of those elements themselves.

Based on the case studies of Budapest and Vienna strategic interventions driven by public-
private collaboration, urban integration proved to be increased by the restructured urban blocks
supplemented with accessible green infrastructure elements. Blocks became more porous with the
addition of green alleys, communal courtyards, and cohesive green networks which revitalized the
areas and enhanced resilience by aligning with the morphological guidelines identified in the
typological assessment.

The study revises concepts from Space Syntax and applies them to urban green
infrastructure. This adaptation enriches the understanding of urban integration, particularly how
green spaces contribute to urban areas' spatial organization and connectivity.

Moreover, the study's use of Space Syntax to evaluate green infrastructure highlights the
importance of thoughtful design in urban planning. It suggests that the strategic placement and
configuration of green spaces can significantly impact urban cohesion.

Space syntax provides structural analysis, a valuable tool for understanding how people
move through and use spaces but does not explore the specific attributes or quality of those spaces.

Green morphological elements, such as the types and forms of vegetation, its proportions,
functions, and layout, for instance, require site-specific studies beyond space syntax's scope. These
elements are crucial for understanding the ecological and social value of green spaces, their
contribution to urban ecosystems, and their impact on human well-being.

To thoroughly analyze green morphological elements, the research integrated space syntax
with GIS analysis (supervised classification) and typological survey (at the urban structure and
green infrastructure level). This multidisciplinary approach allows for a comprehensive
understanding that includes both the spatial configuration and the qualitative attributes of urban
green spaces, examining the morphological aspects of green infrastructure and how these elements
can be strategically utilized to enhance urban cohesion.
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Thesis 5. The Urban Green Typological Survey (UGTS) I developed provides a structured
method for evaluating urban morphology and the integration of green infrastructure,
effectively identifying patterns and supporting urban trend projections.

Organized into four main subgroups—Land Use, Commerce and Service Unity, Residential,
and Urban Landscape and Greenscape—the survey offers a comprehensive view of the urban
fabric, based on the compilation of individual architectural and urban design elements, and
facilitates the identification of recurring patterns. In large-scale urban renovation projects, such as
Middle Ferencvaros, this survey can forecast potential solutions and preventively address issues
before implementation.

The urban typological survey revealed that the study area is primarily mixed-use (66% of
units) indicating a balanced functional diversity in the zone where the renovation is most mature.
The research area can also be considered a compact, low-rise urban form typical of historic
European centers, with 73.3% of buildings lacking setbacks. Shared green elements in 63.1% of
courtyards promote neighborhood cohesion, while the strong connectivity —evident from Space
Syntax analysis—can be linked to elements such as the prevalence of dual access points (61.2%
of buildings). Commercial units, accessible at street level (69.9%) and often featuring multiple
entry points, enhance walkability and support interaction with residential spaces.

Courtyards with open gates (27.7%) and visually permeable elements (51%) increase the
pedestrian experience and contribute to an open landscape ambiance. Traditional sidewalks,
present in 79.1% of units, reflect the use of traditional infrastructure solutions while limiting
permeable surfaces. Most buildings (39.8%) predate 1970, preserving the area’s historical
character, and establishing the modularity baseline for newer unities.

By recognizing recurring design elements and correlating survey data with findings from
other analytical methods, this approach enables informed decisions on block layout, uses
distribution, and green elements integration.

The evaluation subgroups are structured as follows:

o Land Use: This subgroup assesses the layout and spatial organization of blocks, examining
their influence on public space quality, connectivity, and complexity. It helps define how
land distribution and block structure affect public and semi-public space accessibility,
especially from the perspective of the courtyards and building setbacks.

e Commerce and Service Unity: This section evaluates the placement and distribution of
commercial and service units, analyzing how these contribute to dynamic, accessible public
spaces. It seeks to understand the service units as a network, impacting the urban
permeability, and their physical characteristics in connection to their immediate
surroundings.

o Residential: This subgroup focuses on residential use, focusing on its urban integration
and composition of historical patterns. In areas like Ferencvaros, where residential use
predominates, this analysis underscores how housing adapts within existing urban layouts,
preserving continuity while accommodating new needs.

e Urban Landscape and Greenscape: This subgroup identifies elements particularly
relevant for the landscape configuration, such as visual barriers and pathways, and assesses
their impact on public space quality, highlighting the role of green infrastructure in
enhancing urban environments.

Furthermore, visual aids, icons, and focus group activities can help standardize data
collection, making the typological survey a valuable tool for capturing the complexities of urban
renewal while balancing historical preservation with modern needs.
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Thesis 6: The Urban Green Typological Survey (UGTS), along with NDVI findings, confirms
that the southern portion of Middle Ferencvaros exhibits substantial greenery, structured in
a typical post-socialist modern arrangement, despite limited direct urban renewal efforts.

The second stage of the Typological Survey focuses on green infrastructure features and
integrates with established concepts from the urban typological analysis, such as urban block
structure, spatial organization, building distribution, ownership, and maintenance of open spaces.
It evaluates physical attributes and qualitative aspects, including user perceptions of scale,
modularity, strategic placement, and boundaries of green areas, besides their shape and patterns.

The four subgroups introduced to categorize the green elements are:

e Urban Green Morphology: This subgroup addresses the characteristics and arrangement
of green spaces, including estimated canopy density, primary vegetation types, and spatial
layout. This classification highlights how green components are distributed within the urban
fabric and their relative density.

e Ownership and Management Structure: This subgroup examines the legal and
operational dimensions, including aspects such as ownership status (public, private, or
shared), management responsibilities, maintenance practices, and usage patterns. It provides
insights into the level of care and accessibility based on ownership and governance.

¢ Functional Role and Physical Environment: this subgroup focuses on the purpose and
ecological role of green spaces within the city, covering activities they support (e.g.,
recreational, residential, or connectivity functions), predominant surface materials, and the
presence of furniture or pathways. It assesses how these spaces contribute to the broader
environmental context and user engagement.

e Spatial Layout and Architectural Integration: analyzes the configuration of green spaces
in relation to surrounding buildings and urban structure. This subgroup examines the size,
shape, and positioning of green areas, as well as their relationship with building facades and
architectural boundaries, highlighting how these spaces fit into and enhance the built
environment.

The survey shows that groups of treesare the predominant green element,
constituting 30% of the green space configuration, with other green forms remaining balanced
across the study area. In the Ownership and Management Structure category, 65% of open spaces
are under mixed-use ownership, providing these areas a semi-private character shaped by an 80%
residential function that influences their usage patterns.

The survey also reveals a transparent urban block structure (35%), with buildings arranged
discontinuously around shared courtyards, enhancing both visual and physical permeability. This
layout, combined with strong public transport links, supports an 'intense-protracted' usage pattern
in 40% of spaces, reflecting a high level of urban integration. Most open spaces are small
(60%) and compact (65%), surrounded by tall facades (50%) that nonetheless provide ample
sunlight, enhancing the quality and usability of these green areas. Collectively, these
characteristics bolster the resilience and livability of the Ferencvaros district, emphasizing the
essential role of green infrastructure in fostering sustainable and adaptable urban environments.

Thesis 7: By performing the three scientific methods tested, Supervised Classification, Space
Syntax analysis and Urban Green Typological Survey, in sequence and comparing the
results, it sets an interdisciplinary methodological structure to examine the complexities of
urban green morphology. By integrating quantitative and qualitative approaches, this
methodology offers a comprehensive understanding of the spatial, functional, and
morphological dynamics of green infrastructure within the urban fabric.
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This synthesis aims to elucidate the complex interplay between urban fabric and green
infrastructure, offering a robust toolset for comprehensive urban green morphology analysis.

e Supervised Image Classification: Acting as the foundation, this method quantifies changes
in green space distribution over time. By mapping the evolution of vegetation
and impermeable surfaces from a broad perspective, it establishes the Environmental
Baseline. This baseline enables a data-driven analysis of how urban green spaces have
developed over time, setting a clear foundation for further investigation into spatial and
architectural relationships.

e Space Syntax Analysis: Building on the environmental data provided by Supervised
Classification, Space Syntax examines the Spatial Configuration of green infrastructure
within the urban grid. This method uncovers the relational aspects of green spaces—how
they connect to and integrate with public spaces, how accessible they are, and how their
layout supports or hinders urban interaction and cohesion. This goes beyond simple
quantification, offering insights into the connectivity and accessibility of green
infrastructure within the urban fabric.

e Urban Green Typological Survey: Moving to a more detailed level, Typological Studies
focus on Architectural Integration. This analysis delves into the specific characteristics of
individual green spaces, assessing their form, function, and socio-spatial dynamics.
Typology examines how the physical features of these spaces either contribute to or detract
from the effectiveness of green infrastructure, particularly how different green elements
integrate within the architectural and social landscape of the city.

The convergence of these methodologies in a unified analytical framework underscores the
complexity of urban green morphology and the necessity of a multifaceted approach to fully
comprehend it. This integrative framework enhances our understanding of urban green spaces and
is a valuable tool for urban planners and designers. It informs the creation of more resilient,
ecologically rich, and socially engaging urban environments, highlighting the importance of
interdisciplinary approaches in urban studies.

Therefore, this comprehensive methodological strategy emphasizes the synergy between
different analytical lenses, each contributing essential dimensions to our understanding of urban
green spaces. By weaving together quantitative data, spatial relationships, and qualitative analysis,
this research offers a methodology for informed and sustainable urban development strategies.

Thesis 8: Ferencvaros district in Budapest serves as a prime example of urban forms
adaptation, demonstrating the essential mechanisms for successful urban renewal. The
district's transitional character, situated near a low-density urban fringe, has facilitated
experimentation with atypical renovation methods. This unique context, while preserving
strong historical ties, presents a diverse urban fabric that requires careful articulation. The
ability to reconcile historical preservation with contemporary transformation is particularly
evident in the district’s strategic approach to urban green spaces.

Post-socialist urban centers such as Budapest have undergone considerable political and
social upheavals, significantly influencing the developmental strategies for transitional zones
adjacent to low-density rings. These zones - commonly found in comparable historical European
cities - articulate the dense urban core and the suburban peripheries. This research catalogs and
examines the physical transformation of one of these intermediary areas, employing a set of
analytical criteria developed to identify the predominant types - and consecutively the
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characteristic elements of this urban morphology and, therefore, offering a critical examination of
the urban renewal process.

The study develops a parametric methodology to analyze urban transformation in Budapest,
providing a framework for replicating and comparing similar changes in other adapting urban
areas. This approach helps understand the interconnections between urban form, social dynamics,
and development policies. It also increases the generalizability of the findings and offers a scalable
method for studying urban transformation across different landscapes.

The Typological Survey of the area discloses an urban environment marked by
morphological continuity. The assessment of 206 buildings (seen as urban unities) evaluated in the
first focus group found 10.19% of entirely new buildings, most of which were designed to be
seamlessly articulated, with the large majority of 89.81% of historical buildings - spanning both
restored and pending renovation urban unities. Amidst recent intense public and private (primarily
residential or mixed-use) developments, the area largely preserves its remaining historical
structures, with most buildings dating back to the 19th and 20th centuries, in addition to
incorporating morphological features like modularity, form, and territorial configuration/layout in
new developments. It demonstrates resilience transcending individual enduring elements and
spaces, revealing the resilient nature of the area's comprehensive urban attributes.
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8.1. Contributions to Science

The research develops and evaluates a new method combining different scientific tools to
analyze urban morphology, particularly in regions undergoing urban renewal. This method
identifies individual urban structural elements through a typological study, linking these elements
to other data layers, such as green infrastructure networks and systems of public and semi-public
spaces connected by green pedestrian pathways. The study explores the emergence of new
networks within restructured territories, advancing to a detailed interpretation of morphological
conditions, including the shape, design, layout, proportion, materiality, and connections of green
and non-green elements.

The selection of study areas is closely tied to the noticeable scarcity of scientific research
focusing on the adaptation and morphological integration of urban areas outside the frequently
studied contexts of North America, Western Europe, and, more recently, Southeast Asia. There is
a notable gap in the literature concerning successful case studies from large South American cities
and post-socialist urban centers in Eastern Europe, highlighting a critical need for expanded
geographical diversity in urban studies research. This underrepresentation highlights the
importance of broadening the scope of urban research to include these less examined dense
regions, enhancing the understanding of urban adaptation and integration across varied socio-
political and historical contexts.

The typological research aims beyond understanding the spatial organization's connection to
green elements for promoting vibrant, sustainable, and resilient urban centers. It also focuses on
methodological experimentation. The questionary for local assessment was prepared using results
obtained in the first stage of the research. Field investigations were conducted using two distinct
focus groups at different times, initially examining different objects individually and later
collectively on the same study object.

The analysis included critical comparisons that stimulated discussions about the anticipated
versus actual outcomes, with the objective of reducing inconsistencies. This process ensured a
thorough examination of the data, promoting a deeper understanding and validating the method's
robustness. This comprehensive method enhances understanding of urban morphology and its
connection to urban liveability and demonstrates a replicable approach in urban studies, offering
insights into methodological strategies and the integration of various analytical tools for holistic
urban analysis.

The research illustrates how strategic interventions in the urban environment can revitalize
areas, boosting resilience and sustainability. It bridges the gap between quantitative and qualitative
assessments, offering a comprehensive view that integrates historical development with
contemporary urban challenges. The categorization of urban elements through this methodological
approach aids in identifying areas that need improvement or revitalization, providing benchmarks
for renewing and expanding urban territories. Moreover, the gathered data informs the proposal
development phase, providing a foundation for crafting initiatives that either integrate with or
deliberately diverge from their urban surroundings with informed intent. This approach enables
the generation of contextually relevant and strategically grounded urban design proposals.

The study also highlights the social dimensions of physical transformations in urban
environments, indicating trends like gentrification and their implications within the broader urban
context. This analysis contributes valuable insights into urban planning and policy, emphasizing
the importance of integrating green infrastructure and promoting sustainable urban development
while assisting the local population in the transformative process.
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9.SUMMARY

This dissertation explores how urban resilience can be strengthened through morphological
transformations, focusing on the integration of Urban Green Infrastructure (UGI) within
Budapest’s IX District, Ferencvaros. By examining the transformation of urban voids,
underutilized and inefficient spaces, through morphological adaptation, into cohesive city spaces,
the study highlights UGI’s impact on enhancing ecological sustainability, socio-spatial cohesion,
and resilience. Through a case study approach, this research aims to develop a methodology to
understand and propose urban environments responsive to contemporary urban challenges.

Urban Morphology and Connectivity

Ferencvaros demonstrates strong morphological continuity, with 89.81% of 206 assessed
buildings being historic. Shared courtyards (56 units) highlight the resilience of historical layouts
and semi-public configurations in renovated areas. A comparison with Vienna’s III District reveals
that both cities use green infrastructure to reconnect fragmented spaces, although cultural and
administrative differences yield unique public space experiences. While Ferencvaros prioritizes
courtyards, accessibility is sometimes limited due to maintenance practices. This creates a varied
cityscape but, at some points, threatens the previously established landscape character. Most
buildings have 2 access points (126 units), highlighting good connectivity within the area. The
presence of multiple access points likely improves circulation and accessibility, facilitating
movement within and around the district.

Green Infrastructure and Typological Patterns

SIC analysis shows a 16.56% increase in vegetation over two decades, reducing urban voids
and improving green connectivity while transforming largely unplanned green elements into a
structured infrastructure. Typological surveys reveal that 30% of green elements are groups of
trees, with 35% of buildings organized around transparent, shared courtyards, enhancing visual
and physical permeability. However, open spaces are compact and bordered by tall facades. Public
transport access and urban layout support a high integration level with “intense-protracted” usage
in 40% of spaces.

Ownership, Accessibility, and Functional Diversity

About 65% of green spaces are mixed-use owned, with 80% mainly residential, granting
semi-private characteristics but limiting functional diversity. While visually accessible, some areas
lack practical accessibility and maintenance, highlighting the need for improved functionality and
upkeep to support resilience.

Challenges and Adaptability

Despite the positive impacts of green infrastructure on connectivity, the renewal process
raises challenges in heritage preservation, as some historic structures were partially or entirely
modified. Adopting Kropf’s (2017) concept of “configuration,” the partial reconfiguration of
courtyards, though challenging heritage preservation, reinforces spatial cohesion by revitalizing
urban patterns. The methodology, especially SIC and typological surveys, proved effective for
assessing green infrastructure and urban morphology.
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Implications for Urban Resilience and Sustainable Development

Findings underscore that integrating green infrastructure within historical urban fabrics
significantly enhances resilience, promoting connectivity, social cohesion, and environmental
sustainability. Typological surveys effectively identify underutilized spaces and can guide renewal
efforts, ensuring that green infrastructure meets both ecological needs and morphological
parameters. For sustained resilience, future Ferencvaros renewal projects should prioritize
functional diversity and enhanced maintenance. Comparative insights from Vienna’s III District
underscore the importance of culturally informed policies and adaptive approaches in creating
sustainable, livable urban environments that respect historical context.

Scholarly Contributions and Practical Implications

The dissertation advocates for an integrated approach to urban design that prioritizes the
multifunctional benefits of green infrastructure. By categorizing urban elements, the research can
be an instrument for identifying areas needing enhancement setting benchmarks for urban renewal.
Data collected during the study inform the development of urban proposals, grounding them in
context and strategy. The research also acknowledges the social impacts of urban transformations,
such as gentrification, within the broader urban context, contributing valuable insights to urban
planning and policy.

Conclusions and Future Directions

As urban areas continue to evolve, this research serves as a foundational reference for
developing future urban strategies that balance human and environmental well-being, paving the
way for further investigations into the nuanced dynamics between green infrastructure and urban
morphology.

Community engagement models remain vital for sustainable development, especially in
diverse socio-economic areas. Research into best practices for resident involvement in green
infrastructure planning and maintenance could enhance ownership and sustainability. Finally,
combined analysis of the overlapping methods could deliver deeper insights, supporting the
development of a comprehensive urban database for informed planning.
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ANNEXES

Annex 1. Glossary

The following glossary provides definitions and context for the key academic terms and
concepts central to this thesis. As this research explores the complex intersections of urban
resilience, sustainability, and morphological adaptations in urban environments, it employs a range
of specialized terminology critical for understanding the discussions presented.

These terms have been selected based on their relevance to the thesis's core themes and
methodologies, including the analysis of Urban Green Infrastructure (UGI), the assessment of
urban forms through typological appraisal, and the examination of adaptive urban planning
strategies. Each entry defines the term and indicates where it is most frequently discussed within
the thesis, offering a roadmap to how these concepts are applied in the study of urban renewal in
Budapest's 9th District and other comparative contexts.

Adaptive Urban Planning

A planning approach that focuses on flexibility and resilience, allowing urban areas to
adapt to changing conditions and uncertainties.

e Reference: Wilkinson, Clare, Libby Porter, and Johan Colding. "Metropolitan Planning
and Resilience Thinking: A Practitioner’s Perspective." Critical Planning, vol. 17,2010, pp. 24-
45.

e Found in: Chapter 4 and Chapter 6, where discussions center around the need for urban
plans that can respond dynamically to social, environmental, and economic changes, particularly
in the context of sustainable development.

Circular Economy

An economic system aimed at eliminating waste and the continual use of resources through
recycling, reusing, and sustainable design.

e Reference: Towards the Circular Economy: Economic and Business Rationale for an
Accelerated Transition.Ellen MacArthur Foundation, 2013.

e Found in: Chapter 2 and Chapter 5, where the concept is integrated into discussions on
sustainable urban development and the reconfiguration of urban centers to minimize
environmental impact.

Ecological Infrastructure

Networks of natural and semi-natural features within urban areas that provide essential
ecosystem services and enhance environmental resilience.

e Reference: Benedict, Mark A., and Edward T. McMahon. Green Infrastructure: Linking
Landscapes and Communities. Island Press, 2006.

e Found in: Chapter 5, particularly in sections discussing Urban Green Infrastructure and
its role in enhancing the environmental sustainability of urban areas.

Environmental Impact

The effect that urban development and human activities have on the natural environment,
including ecosystems, air, and water quality.

e Reference: Glasson, John, Riki Therivel, and Andrew Chadwick. Introduction to
Environmental Impact Assessment. Routledge, 2013.
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e Found in: Chapter 4 and Chapter 6, where the analysis of urban renewal projects
considers the ecological consequences of development practices and the importance of
mitigating adverse effects.

Environmental Sustainability

The practice of developing urban areas in ways that ensure long-term ecological health and
resource availability.

e Reference: McDonough, William, and Michael Braungart. Cradle to Cradle: Remaking
the Way We Make Things.North Point Press, 2002.

e Found in: Throughout the thesis, especially in Chapters 2, 4, and 6, as a core principle
guiding the strategies for urban renewal and morphological adaptations.

Gentrification

A process where urban neighborhoods experience increased investment and economic
development, often leading to the displacement of lower-income residents.

e Reference: Lees, Loretta, Tom Slater, and Elvin Wyly. Gentrification. Routledge, 2008.

e Found in: Chapter 3 and Chapter 5, in discussions on the socio-economic consequences
of urban renewal, particularly in the context of case studies like Ferencvaros and Sao Paulo.

Green Spaces

Areas of vegetation in urban environments, such as parks and gardens, that provide
ecological, social, and health benefits to urban populations.

e Reference: Tzoulas, K., et al. "Promoting Ecosystem and Human Health in Urban Areas
Using Green Infrastructure: A Literature Review." Landscape and Urban Planning, vol. 81, no.
3,2007, pp. 167-178.

e Found in: Chapter 5, where the implementation and benefits of green spaces in urban
areas are explored as part of Urban Green Infrastructure strategies.

Morphological Analysis

A method used to study the form and structure of urban environments, focusing on
patterns, shapes, and spatial relationships within cities.

e Reference: Kropf, Karl. The Handbook of Urban Morphology. Wiley-Blackwell, 2017.

e Found in: Chapter 4 and Chapter 5, which explore the methodology for evaluating urban
forms and their resilience, particularly in the case study of Budapest’s 9th District.

Public-Private Partnerships (PPP)

Collaborative agreements between government entities and private sector companies to
finance, build, and operate urban infrastructure projects.

e Reference: Yescombe, E. R. Public-Private Partnerships: Principles of Policy and
Finance. Butterworth-Heinemann, 2011.

e Found in: Chapter 3, where the role of PPPs in urban renewal projects is discussed,
especially in the context of Sdo Paulo and Budapest, highlighting their impact on the socio-
economic landscape.

Regenerative Urban Strategies

Approaches to urban development that focus on revitalizing and renewing urban areas,
often with an emphasis on sustainability and community well-being.

e Reference: Girardet, Herbert. Creating Regenerative Cities. Routledge, 2015.

e Found in: Chapter 6, which focuses on the long-term strategies for revitalizing urban
areas, ensuring that development is sustainable and benefits the community as a whole.
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Resource Management

The strategic planning and utilization of resources, such as land, water, and energy, in
urban development to achieve sustainability and efficiency.

e Reference: Campbell, Heather. "Is 'Sustainability' an Obstacle to Climate Change
Adaptation?" Planning Theory & Practice, vol. 7, no. 2, 1996, pp. 299-333.

e Found in: Chapter 4 and Chapter 5, where discussions revolve around how effective
resource management contributes to urban sustainability and resilience.

Socio-Economic Dynamics

The interaction of social and economic factors within urban environments, influencing
patterns of growth, development, and inequality.

e Reference: Harvey, David. A Brief History of Neoliberalism. Oxford University Press,
2007.

e Found in: Chapter 3 and Chapter 5, where socio-economic factors are analyzed in the
context of urban renewal, particularly regarding the impact on different community segments.

Socio-Spatial Interaction

The relationship between social processes and spatial forms within urban environments
that influences how people use and perceive space.

e Reference: Soja, Edward W. Thirdspace: Journeys to Los Angeles and Other Real-and-
Imagined Places.Blackwell, 1996.

e Found in: Chapter 4 and Chapter 5, where the connection between social behavior and
urban design is explored, especially in the context of creating inclusive and cohesive urban
spaces.

Space Syntax

A theory and method for analyzing the spatial configurations of urban environments,
focusing on the relationship between space and social behavior.

e Reference: Hillier, Bill, and Julienne Hanson. The Social Logic of Space. Cambridge
University Press, 1984.

e Found in: Chapter 4 and Chapter 5, where Space Syntax is used as a tool to evaluate
urban connectivity and integration, providing insights into how spatial arrangements influence
social interactions.

Spatial Cohesion

The integration and connectivity of different areas within a city. Promotes social
interaction, accessibility, and equitable distribution of resources.

e Reference: Faludi, Andreas. "Territorial Cohesion Policy and the European Model of
Society." European Planning Studies, vol. 15, no. 4, 2007, pp. 567-583.

e Found in: Chapter 5, which discusses the role of spatial cohesion in enhancing urban
resilience, particularly through the integration of green infrastructure.

Stakeholder Collaboration

The involvement and cooperation of multiple stakeholders, including government, private
sector, and community groups, in urban development processes.

e Reference: Reed, Mark S. "Stakeholder Participation for Environmental Management: A
Literature Review." Biological Conservation, vol. 141, no. 10, 2008, pp. 2417-2431.
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e Found in: Chapter 6, where the importance of stakeholder engagement is emphasized in
the planning and execution of urban renewal projects.

Supervised Image Classification

A remote sensing technique used to categorize pixels in satellite images into defined
classes based on training data, often used for land-use and environmental studies.

e Reference: Lillesand, Thomas, Ralph W. Kiefer, and Jonathan Chipman. Remote Sensing
and Image Interpretation. John Wiley & Sons, 2015.

e Found in: Chapter 5, which details the methodology for tracking urban green
transformation and land-use changes through satellite imagery.

Sustainability

The practice of developing urban environments that meet current needs without
compromising the ability of future generations to meet theirs, focusing on economic, social, and
environmental health.

e Reference: Campbell, Scott. "Green Cities, Growing Cities, Just Cities? Urban Planning
and the Contradictions of Sustainable Development." Journal of the American Planning
Association, vol. 62, no. 3, 1996, pp. 296-312.

e Found in: Throughout the thesis, particularly in Chapters 2, 4, and 6, as sustainability is
a central theme in the analysis and proposed strategies for urban development.

Typological Appraisal

An evaluation method that classifies and assesses urban forms and architectural types to
understand their role in the urban fabric and resilience.

e Reference: Moudon, Anne Vernez. "Getting to Know the Built Landscape:
Typomorphology." Journal of Urban Design, vol. 1, no. 1, 1994, pp. 3-22.

e Found in: Chapter 4 and Chapter 5, where typological analysis is used to evaluate the
resilience of urban forms, particularly in Budapest’s 9th District.

Urban Density

The concentration of people, buildings, and activities within a specific urban area
impacting infrastructure, environment, and social dynamics.

e Reference: Dovey, Kim, and Elvin Pafka. "The Urban Density Assemblage: Modelling
Multiple Measures." Urban Design International, vol. 19, no. 1, 2014, pp. 66-76.

e Found in: Chapter 4 and Chapter 5, which discuss the implications of urban density on
sustainability, social cohesion, and the effectiveness of green infrastructure.

Urban Fabric

The physical form of urban areas, including buildings, streets, and public spaces, that make
up the city’s structure.

e Reference: Marshall, Stephen. Streets and Patterns. Routledge, 2005.

e Found in: Chapter 4, where the existing urban fabric is analyzed to understand how
historical patterns influence current and future urban development.

Urban Green Infrastructure (UGI)

A network of natural and semi-natural areas in urban settings that provide ecological,
economic, and social benefits, including biodiversity support and climate resilience.

e Reference: Hansen, Rieke, and Stephan Pauleit. "From Multifunctionality to Multiple
Ecosystem Services? A Conceptual Framework for Multifunctionality in Green Infrastructure
Planning for Urban Areas." Ambio, vol. 43, no. 4, 2014, pp. 516-529.

128



e Found in: Chapter 5, as a key focus of the thesis, where the integration of UGI is
explored as a strategy to enhance urban resilience and sustainability.

Urban Integration

The process of creating cohesive urban environments where different parts of the city are
well-connected and function together harmoniously.

e Reference: LeGates, Richard T., and Frederic Stout. The City Reader. Routledge, 2015.

e Found in: Chapter 5, which emphasizes the importance of connectivity in achieving
spatial cohesion and social equity in urban areas.

Urban Renewal

The process of revitalizing and upgrading urban areas that are in decline, often through
redevelopment and infrastructure improvements.

e Reference: Roberts, Peter, and Hugh Sykes. Urban Regeneration: A Handbook. SAGE
Publications, 2000.

e Found in: Chapter 3 and Chapter 5, where case studies of urban renewal in Sdo Paulo
and Budapest are analyzed to understand the processes and outcomes of revitalization efforts.

Urban Resilience

The capacity of urban systems to withstand, adapt to, and recover from adverse conditions
while maintaining essential functions.

e Reference: Meerow, Sara, Joshua P. Newell, and Melissa Stults. "Defining Urban
Resilience: A Review." Landscape and Urban Planning, vol. 147, 2016, pp. 38-49.

e Found in: Throughout the thesis, particularly in Chapters 2, 4, and 5, as the concept of
resilience is central to the analysis of urban development strategies and the integration of green
infrastructure.
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Annex 2. Parque Novo Santo Amaro V, Sao Paulo

Because of the growing housing deficit of the city of Sdo Paulo, Parque Novo Santo Amaro
V is a pertinent example of governmental strategies for providing dwellings while also achieving
environmental rehabilitation of fragile areas. Due to its economic power and relevance in the
national and international context, the city’s municipality has assumed an avant-garde role in
experimenting with new opportunities in this field.

"Sdo Paulo has the largest number of favelas in Brazil, with 1,715 locations registered by
the Municipal Housing Secretariat (SEHAB). They are estimated to hold 391,000 households and
more than two million residents, equivalent to 11% of the city's population” (IBGE, 2010).

Community-led housing concept was used as the foundation for most of the actions. Per
definition, it is "(...) a housing project that is focused mostly on affordable homes for the benefit
of the local community, either individually or in co-operation with a builder or other local housing
provider (...) The community group will take a long-term formal role in the ownership, stewardship
or management of the homes" (Benk® et al., 2020).

The policies of the city's Urban Development Plan determine the requalification of degraded
urban areas (Sao Paulo Development Plan and Evironmental Protection, 2018). In the case of the
study area, the strategy developed goes beyond the need to recondition the landscape and
environmental state by implementing a Community-led housing estate. In this sense, the
instruments found in environmental protection guidelines were considered priority factors in this
process. On the map below (figure A1), it is possible to observe that the Parque Novo Santo Amaro
is located in the "Macro zone of recovery and environmental protection" and the other urban areas
of subnormal occupation inserted in zones of greater environmental relevance.
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Figure A128: Parque Novo Santo Amaro V on the edge of Guarapiranga and M’Boi Mirim preservation
areas. Source: Sao Paulo Development Plan, 2014 — edited by author.
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The construction of the residential buildings and their surroundings began in 2009 and was
completed in 2012, conceived under the requirements of the Alto Tiet¢ Water Supply
Environmental Sanitation Program. The intervention area has a total area of 21,900 m?, with a
built-in area of 14,600 m? (Villecca & Associados, 2012).

F gure A2: Sate of the local stream before and aftér the intervention.
Source: Vigliecca & Associados, 2012

The housing density of Jandim Angela, a neighborhood part of the district of M'Boi Mirim,
in which Parque Novo Santo Amaro is located, is around 79 res/ha — below the average of 90
res/ha in the district. The Itaim Paulista district, located in the city's western periphery, has the
highest population density among all the districts, with 171res/ha (Municipality of Sdo Paulo,
2021). From this perspective, it is essential to highlight that the project density is approximately
405 res/ha, resulting from the growth of building height (see figures A2 and A3).

Figure A3: View from Coelho Lousada street in 2009 and 2021.
Source: Google Maps, 2022

The goal of this urban approach was to increase the density and simultaneously free up space
to provide public spaces equipped with urban green elements - as visible in figure A4. Besides
that, the built-up area is equivalent to slightly more than 2/3 of the total project area, and these
results could be reached with a longitudinal building structure five to seven storeys high, which is
also adapted to the local topographic conditions in terms of accessibility and landscape
composition.
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Figure A4: Aerial images - Before and after the Parque Santo Amaro intervention

Given that this is a zone of high density and low territorial permeability, a typical
characteristic of this urban typology in Brazil, the priority, in terms of urban mobility, was to
improve pedestrian traffic routes. Therefore, a new east-west axis was implemented, connecting
the main public transport route to the inner portion of Parque Novo Santo Amaro (see figure AS).

The proposed axis crosses the new residential buildings, using its structure as a bridge to
connect different levels, separated by the relief. This is a peculiar feature of the project, which had
an impact on the organization of the building's layers of use and, at the landscape level, subdivided
what could be a single visually continuous public space into two smaller ones - despite the direct
physical connection that exists between them, since the ground level of this section of the building
is completely open. The functions that involve physical activities were placed in the southern zone
of the project, due to its favorable geometry. In contrast, the public functions related to
contemplation were designed in the northern and most longitudinal zone.

For the rehabilitation process of Parque Novo Santo Amaro, professionals had to bear in
mind the unique dynamics of the physical conditions that define the space. The character of the
relief is the main aspect considered in the implantation of buildings and for the design of public
spaces and their materials. The valley area where the project is located is susceptible to flooding
during torrential rain periods. Therefore, it was essential to maintain the land's natural slope,
despite the new paved, partially permeable, or unpaved surfaces distributed in the proposed plateau
system.

The northernmost area of the project, separated by Zabia Street, has more prominent
vegetation, with a greater number of trees and consecutively more biologically active surface than
the rest of the project, where there is a relatively high percentage of paved areas. As it is a stretch
with a steeper slope (see figure A6), vegetation is used to promote soil retention and prevent
landslides. This design decision minimized the costs with no need for implementation of another
retaining wall, in addition to being ecologically suited to the urban context.

Another important element for the spatial definition was maintaining the 140x50m soccer
field. This facility was kept precisely in its original position with the same dimensions. This
decision is based on the fact that this element is a constituent part of the identity of the local
population and their cultural expressions. Nevertheless, it is also an element that makes part of the
neighborhood’s leisure infrastructure.
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Figure AS: Parque Novo Santo Amaro V — zones of use and mobility axes.
Source: by the Author

LEGEND
PARQUE NOVO ST. V B VALLEY AREA
| 50m |
200 ft

B ey area

Figure A6: Topographic analysis - Parque Novo Santo Amaro V.
Source: by the Author

The building is divided into blocks to facilitate the implantation in the inclined terrain,
avoiding earthworks and using this peculiar physical characteristics of the place as a design tool.
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This technical decision defined criteria for accessing the blocks, making several seperate access
points necessary and allowing the creation of public passages between the blocks. The project has
a diversified program, including the primary residential function, skateboarding park, playground,
water features, square, commercial spaces, a community center, and recreation areas (see figures
A7, A8 and A9).
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Figure A7: Parque Novo Santo Amaro housing estate.
Source: Vigliecca & Associados, 2017

The increase in the percentage of permeable surfaces is one of the project's focal points,
which follows the guidelines of the previously mentioned project to improve the environmental
conditions of watershed areas in the region of Sao Paulo. Elements of public infrastructure were
also implemented on the site, such as access ramps, pavements, and lighting on pedestrian roads
and rainwater drainage system, as this is a flooded valley area.

After nine years of occupation, it is still possible to identify the improvements implemented
through this project. However, some aspects indicate the vulnerability of the existing complex
social situation. Due to the insecurity arising from the difficulties in managing the traffic of non-
resident pedestrians and problems in the use of public spaces, such as large crowds of people on
weekends generating disorder and noise pollution, the residents decided to request the closing of
the space, configuring thus, a closed condominium. This decision weakens the original concept of
urban mobility and territorial integration for social transformation.
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In addition, the water feature designed to deliver clean spring water to the residents was
disabled when the insufficient flow from the spring led to stagnant water, causing outbreaks of
insects and disease (Trancoso et al., 2015).
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Figure A8: Parque Novo Santo Amaro housing estate — schematic section.
Source: Vigliecca & Associados, 2017

uuuuuuuuuuuu

---------
uuuuuuu

784.05
> 783,51
> -

]

L=
|

i,;f]f”?%, N

Figure A929: Recreational area — schematic section.
Source: Vigliecca & Associados, 2017
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Annex 3. Data Compilation from Urban Typology Investigation Workshop

In autumn 2022, the Urbanism course at the Hungarian University of Agriculture and Life
Sciences (MATE), tailored for master's students in Landscape Architecture, introduced an
innovative series of hands-on workshops. This initiative was designed to bridge theoretical
concepts with practical application, enabling students to employ Urban Typological Survey
principles within the urban fabric of Budapest's IX district. The focus was strategically placed on
areas that underwent significant urban renovation, particularly the urban blocks near Jozsef
Boulevard, where the transformation processes were notably advanced.

This educational effort provided a platform for the focus group to explore and analyze the
morphological and functional changes in urban spaces, facilitating a deeper understanding of urban
dynamics in the context of Budapest's evolving landscape. The workshops were structured to
encourage immersive learning, allowing students to directly observe, assess, and engage with the
urban fabric, enhancing their analytical and empirical skills in landscape architecture and urbanism
while collecting essential data for this research.

The teams, composed of approximately five members each on average. Independent field
visits were encouraged to cultivate a free investigative approach. Subsequent sessions were
dedicated to consolidating and critically discussing the assembled data, leveraging a shared online
database as a pedagogical tool. This digital repository facilitated a collaborative learning
environment, allowing students to input, compare, and evaluate their findings within the collective
database.

For the experimental application of the methodology, each group was tasked with analyzing
distinct urban blocks, approximating one block per group member. Figure A10 delineates the data
collection and analysis framework employed by each group, correlating specific urban blocks with
the typological inquiry. Tables Q1-Q16 synthesize the typological data compiled for each property
within the designated blocks, illustrating the comprehensive documentation process:

N AR el N A Y e | N T Y e

. Group 01 investigation

C] Group 02 investigation

() croup 03 investigation
. Pre-surveyed area

. Green typological survey

==== Workshop 01 Results

~==- Workshop 02 Results

Figure A10: Urban Typological Survey administered in urban blocks Q1 to Q16. Source: by author.
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Database — Results from workshop 1:

Urban Block 1
(a1)

LAND USE

USE

STOREY

COURTYARD

FRONTAL SET BACK
LATERAL SET BACK
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES
TYPE OF ACCESS

EXTENSION COMPONENT
EXTENSION CHARACTER
COVERED PROMENADE
GROUND FLOOR SERVICE
ACCESS LEVEL

RESIDENTIAL

TYPE OF ACCESS

NUMBER OF ACCESSES
GREEN TERRACE

BUILDING AGE

GARAGE

BALCONIES

URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS

ACCESS TO COURTYARD
PHISICAL BARRIER TO COURTYARD
SIDEWALK

FRONTAL SET BACK
PITCHED ROOF
MANTAINANCE STATUS

RESIDENTIAL

01 FLOOR

NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE

NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE

NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE
NOT APPLICABLE

<30%'

COMMON OPEN GATE FROM STREET
NOT APPLICABLE

TRADITIONAL

NOT APPLICABLE

NOT APPLICABLE

NOT RENEWED

COM/INST/SERV

02 FLOORS

COMMON

WITH GREEN ELEMENTS
ONE SIDE

1 ACCESS

PUBLIC STREET

TO PUBLIC STREET
PERMANENT

UP TO 02 PASSING UNITIES
80%-100%

STREET LEVEL

PUBLIC STREET

1 ACCESS

YES

BEFORE 1970
GROUND FLOOR
TOWARDS STREET

<50%"

COMMON CLOSED GATE FROM STREET
VISUALLY PERMEABLE
PERMEABLE/NOT LEVELED
IMPERMEABLE SURFACE

YES

RENEWED

©ooooo

-
2~

o oo oor

EMPTY PLOT

03 TO05 FLOORS

PRIVATE

WITH NO GREEN ELEMENTS
BOTH SIDES

02 ACCESS

GREEN ALLEY/COURTYARD
TO ALLEY/COURTYARD
SEASONAL

ABOVE 02 PASSING UNITIES
50%-80%

BELOW STREET LEVEL

ALLEY/COURTYARD

02 ACCESS

COMMON USE

1970 TO 1990
UNDERGROUND

TOWARDS ALLEY/COURTYARD

'>50%'

THROUGH RESIDENTIAL ACCESS
NOT VISUALLY PERMEABLE
SHARED PAVEMENT/PERMEABLE
PERMEABLE SURFACE
COMBINED

UNDER RENIVATION

o

-
ofRoocoooo

oNnOooN O

-
o o

oo ooo

MIXED
06 TO 10 FLOORS

MORE THAN 02
STREET AND ALLEY/COURTYARD

LESS THAN 50%
ABOVE STREET LEVEL

COMBINED
MORE THAN 02

1990702021

COURTYARD
STREET/ALLEY/COURTYARD

COMBINED

NOT VISUALLY PERMEABLE (GREEN)

WITH GARDEN

NEW (BUILT AFTER 200s)

oo oo
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LAND USE

USE RESIDENTIAL 5 COM/INST/SERV 0 EMPTYPLOT 0 MIXED 15
STOREY 01 FLOOR 0 02 FLOORS 2 03TOO05 FLOORS 12 06 TO10 FLOORS 7
COURTYARD NOT APPLICABLE 5 COMMON 1 PRIVATE 13
FRONTAL SET BACK NOT APPLICABLE 19 WITH GREEN ELEMENTS 1  WITH NO GREEN ELEMENTS ]
LATERAL SET BACK NOT APPLICABLE 19 ONESIDE 0 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 2 02 ACCESS 2 MORETHAN 02 15
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 18 GREEN ALLEY/COURTYARD 0 STREET AND ALLEY/COURTYARD 0
EXTENSION COMPONENT NOT APPLICABLE 16 TOPUBLIC STREET 2 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 16 PERMANENT 2 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 18 UPTOO02 PASSING UNITIES 1 ABOVEO2 PASSING UNITIES 1
Urban Block 2 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 8 50%-80% 3 LESSTHAN 50% 3
(@2) ACCESS LEVEL NOT APPLICABLE 0 STREET LEVEL 11 BELOW STREET LEVEL 1 ABOVESTREET LEVEL 5
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 19 ALLEY/COURTYARD 1 COMBINED 0
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 19 02 ACCESS 0 MORETHAN 02 0
GREEN TERRACE NOT APPLICABLE 19 YES 0 COMMON USE 0
BUILDING AGE NOT APPLICABLE 1 BEFORE1970 0 1970 TO1990 18 1990702021 0
GARAGE NOT APPLICABLE 15 GROUND FLOOR 4 UNDERGROUND 1 COURTYARD 0
BALCONIES NOT APPLICABLE 12 TOWARDS STREET 7 TOWARDS ALLEY/COURTYARD 0  STREET/ALLEY/COURTYARD 0
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 18 <50%' 2 >50%' 0
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 0  COMMON CLOSED GATE FROMSTREET 1 THROUGH RESIDENTIAL ACCESS 18 COMBINED 0
PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 19 VISUALLY PERMEABLE 0 NOTVISUALLY PERMEABLE 0 NOTVISUALLY PERMEABLE (GREEN) 0
SIDEWALK TRADITIONAL 19 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 19 IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 0 WITH GARDEN 0
PITCHED ROOF NOT APPLICABLE 0 YES 19 COMBINED 0
IMANTAINANCE STATUS NOT RENEWED 0 RENEWED 19 UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 0
LAND USE
USE RESIDENTIAL 0 COM/INST/SERV 3 EMPTYPLOT 0 MIXED 13
STOREY 01 FLOOR 0 02 FLOORS 0 03TOO05 FLOORS 9 06TO10 FLOORS 7
COURTYARD NOT APPLICABLE 8 COMMON 0 PRIVATE 8
FRONTAL SET BACK NOT APPLICABLE 2 WITH GREEN ELEMENTS 6 WITH NO GREEN ELEMENTS 8
LATERAL SET BACK NOT APPLICABLE 7 ONESIDE 8 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 8 02 ACCESS 4 MORETHAN 02 4
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 15 GREEN ALLEY/COURTYARD 1 STREETAND ALLEY/COURTYARD 0
EXTENSION COMPONENT NOT APPLICABLE 14 TOPUBLIC STREET 2 TOALLEY/COURTYARD [
EXTENSION CHARACTER NOT APPLICABLE 14 PERMANENT 0 SEASONAL 2
COVERED PROMENADE NOT APPLICABLE 16 UPTOO02 PASSING UNITIES 0 ABOVEO02 PASSING UNITIES [
Urban Block 3 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 4 50%-80% 9 LESSTHAN 50% 3
(@3) ACCESS LEVEL NOT APPLICABLE 0 STREETLEVEL 16 BELOW STREET LEVEL 0 ABOVE STREET LEVEL 0
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 2 PUBLICSTREET 14  ALLEY/COURTYARD 0 COMBINED 0
NUMBER OF ACCESSES NOT APPLICABLE 2 1ACCESS 10 02 ACCESS 5 MORETHAN 02 0
GREEN TERRACE NOT APPLICABLE 16 YES 0 COMMON USE 0
BUILDING AGE NOT APPLICABLE 2 BEFORE1970 0 1970 TO1990 3 1990702021 12
GARAGE NOT APPLICABLE 11 GROUND FLOOR 5 UNDERGROUND 0 COURTYARD 0
BALCONIES NOT APPLICABLE 13 TOWARDS STREET 3 TOWARDS ALLEY/COURTYARD 0  STREET/ALLEY/COURTYARD 0
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 1 <50%' 4 '>50%' 11
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 1 COMMON CLOSED GATE FROMSTREET 1  THROUGH RESIDENTIAL ACCESS 14 COMBINED 0
PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 3 VISUALLY PERMEABLE 2 NOTVISUALLY PERMEABLE 10 NOTVISUALLY PERMEABLE (GREEN) 1
SIDEWALK TRADITIONAL 14 PERMEABLE/NOT LEVELED 1 SHARED PAVEMENT/PERMEABLE 1
FRONTAL SET BACK NOT APPLICABLE 15 IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 1 WITH GARDEN 0
PITCHED ROOF NOT APPLICABLE 16 YES 0 COMBINED 0
MANTAINANCE STATUS NOT RENEWED 3 RENEWED 11 UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 2
LAND USE
USE RESIDENTIAL 2 COMY/INST/SERV 0 EMPTYPLOT 0 MIXED 9
STOREY 01 FLOOR 0 02 FLOORS 0 03TOO05FLOORS 10 06 TO10 FLOORS 3
COURTYARD NOT APPLICABLE 2 COMMON 2 PRIVATE 9
FRONTAL SET BACK NOT APPLICABLE 0 WITH GREEN ELEMENTS 4 WITH NO GREEN ELEMENTS 9
LATERAL SET BACK NOT APPLICABLE 0 ONESIDE 9 BOTH SIDES 4
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 1 02ACCESS 5 MORETHAN 02 5
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 10 GREEN ALLEY/COURTYARD 0 STREET AND ALLEY/COURTYARD 1
EXTENSION COMPONENT NOT APPLICABLE 6 TOPUBLICSTREET 4 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 7 PERMANENT 3 SEASONAL 1
COVERED PROMENADE NOT APPLICABLE 1 UPTOO02 PASSING UNITIES 4 ABOVE 02 PASSING UNITIES 6
Urban Block4 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 2 50%-80% 6 LESSTHAN 50% 3
(Q4) ACCESS LEVEL NOT APPLICABLE 0 STREET LEVEL 11 BELOW STREET LEVEL 0 ABOVE STREET LEVEL 0
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 9  ALLEY/COURTYARD 2 COMBINED 2
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 10 02 ACCESS 3 MORETHAN 02 0
GREEN TERRACE NOT APPLICABLE 4 YES 7 COMMON USE 2
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 1 1970 TO1990 7 1990702021 4
GARAGE NOT APPLICABLE 7 GROUND FLOOR 3 UNDERGROUND 3 COURTYARD 0
BALCONIES NOT APPLICABLE 0 TOWARDS STREET 12 TOWARDS ALLEY/COURTYARD 0  STREET/ALLEY/COURTYARD 1
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 0 <50%' 11 '>50%' 2
ACCESS TO COURTYARD COMMON OPEN GATE FROM STREET 2 COMMON CLOSED GATE FROMSTREET 4  THROUGH RESIDENTIAL ACCESS 7 COMBINED 0
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 1 VISUALLY PERMEABLE 4 NOTVISUALLY PERMEABLE 8 NOTVISUALLY PERMEABLE (GREEN) O
SIDEWALK TRADITIONAL 0 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 12
FRONTAL SET BACK NOT APPLICABLE 0 IMPERMEABLE SURFACE 11 PERMEABLE SURFACE 0 WITH GARDEN 2
PITCHED ROOF NOT APPLICABLE 7 YES 2 COMBINED 4
MANTAINANCE STATUS NOT RENEWED 1 RENEWED 9 UNDER RENIVATION 2 NEW (BUILT AFTER 200s) 1
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LAND USE

USE RESIDENTIAL 3 COMY/INST/SERV 0 EMPTYPLOT 0 MIXED 10
STOREY 01 FLOOR 0 02FLOORS 1 03TOO0S5 FLOORS 10 06 TO10 FLOORS 2
COURTYARD NOT APPLICABLE 0 COMMON 0 PRIVATE 13
FRONTAL SET BACK NOT APPLICABLE 1 WITH GREEN ELEMENTS 8  WITH NO GREEN ELEMENTS 4
LATERAL SET BACK NOT APPLICABLE 0 ONESIDE 8 BOTH SIDES 4
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 3 1ACCESS 8 02 ACCESS 2 MORETHAN 02 0
TYPE OF ACCESS NOT APPLICABLE 3 PUBLICSTREET 8 GREEN ALLEY/COURTYARD 2 STREET AND ALLEY/COURTYARD 0
EXTENSION COMPONENT NOT APPLICABLE 12 TOPUBLIC STREET 1 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 12 PERMANENT 1 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 12 UPTOO02 PASSING UNITIES 1 ABOVEO02 PASSING UNITIES 0
Urban Block 5 | GROUND FLOOR SERVICE NOT APPLICABLE 3 80%-100% 3 50%-80% 3 LESSTHAN 50% 4
(@s) ACCESS LEVEL NOT APPLICABLE 3 STREETLEVEL 8 BELOW STREET LEVEL 2 ABOVE STREET LEVEL 0
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0  PUBLICSTREET 12 ALLEY/COURTYARD 1 COMBINED 0
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 8 02 ACCESS 5 MORETHAN 02 0
GREEN TERRACE NOT APPLICABLE 13 YES 0 COMMON USE 0
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 1 1970 TO1990 12 1990T02021 0
GARAGE NOT APPLICABLE 0 GROUND FLOOR 10 UNDERGROUND 3 COURTYARD 0
BALCONIES NOT APPLICABLE 8 TOWARDS STREET 5 TOWARDS ALLEY/COURTYARD 0  STREET/ALLEY/COURTYARD 0
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 12 <50%' 1 '>50%' ()
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 0 COMMON CLOSED GATE FROMSTREET 0 THROUGH RESIDENTIAL ACCESS 13 COMBINED 0
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 0 VISUALLY PERMEABLE 0 NOTVISUALLY PERMEABLE 12 NOTVISUALLY PERMEABLE (GREEN) 0
SIDEWALK TRADITIONAL 12 PERMEABLE/NOT LEVELED 1 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 0 IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 13 WITH GARDEN 0
PITCHED ROOF NOT APPLICABLE 11 YES 2 COMBINED 0
IMANTAINANCE STATUS NOT RENEWED 12 RENEWED 1 UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 0
LAND USE
USE RESIDENTIAL 8 COM/INST/SERV 0 EMPTYPLOT 0 MIXED 13
STOREY 01 FLOOR 0 02 FLOORS 0 03TOO05 FLOORS 15 06 TO 10 FLOORS 6
COURTYARD NOT APPLICABLE 0 COMMON 0 PRIVATE 21
FRONTAL SET BACK NOT APPLICABLE 21 WITH GREEN ELEMENTS 0 WITH NO GREEN ELEMENTS 0
LATERAL SET BACK NOT APPLICABLE 21 ONESIDE 0 BOTHSIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 3 1ACCESS 6 02 ACCESS 6 MORETHAN 02 1
TYPE OF ACCESS NOT APPLICABLE 3 PUBLICSTREET 13 GREEN ALLEY/COURTYARD 0 STREETAND ALLEY/COURTYARD 0
EXTENSION COMPONENT NOT APPLICABLE 15 TOPUBLIC STREET 1 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOTAPPLICABLE 15 PERMANENT 0 SEASONAL 1
COVERED PROMENADE NOT APPLICABLE 15 UPTO 02 PASSING UNITIES 1 ABOVE 02 PASSING UNITIES 0
Urban Block 6 | GROUND FLOOR SERVICE NOT APPLICABLE 3 80%-100% 4 50%-80% 7 LESSTHAN50% 2
(Qs) ACCESS LEVEL NOT APPLICABLE 3 STREETLEVEL 13 BELOW STREET LEVEL 0 ABOVE STREET LEVEL 0
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 8  ALLEY/COURTYARD 4 COMBINED 9
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 17 02 ACCESS 5 MORETHAN 02 0
GREEN TERRACE NOT APPLICABLE 18 YES 0 COMMON USE 3
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 13 1970701990 3 1990702021 5
GARAGE NOT APPLICABLE 18 GROUND FLOOR 3 UNDERGROUND 0 COURTYARD 0
BALCONIES NOT APPLICABLE 1 TOWARDS STREET 2 TOWARDS ALLEY/COURTYARD 13 STREET/ALLEY/COURTYARD 5
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 0 <50%' 4 '>50%' 17
ACCESS TO COURTYARD COMMON OPEN GATE FROM STREET 0 COMMON CLOSED GATE FROM STREET 1  THROUGH RESIDENTIAL ACCESS 20 COMBINED 0
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 0 VISUALLY PERMEABLE 1 NOTVISUALLY PERMEABLE 20 NOTVISUALLY PERMEABLE (GREEN) 0
SIDEWALK TRADITIONAL 21 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 14 IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 0 WITH GARDEN 7
PITCHED ROOF NOT APPLICABLE 2 YES 15 COMBINED 4
IMANTAINANCE STATUS NOT RENEWED 3 RENEWED 14 UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 4
LAND USE
USE RESIDENTIAL 5 COMY/INST/SERV 3 EMPTYPLOT 0 MIXED 11
STOREY 01 FLOOR 0 02FLOORS 0 03TOO05 FLOORS 13 06 TO 10 FLOORS 6
COURTYARD NOT APPLICABLE 1 COMMON 5 PRIVATE 13
FRONTAL SET BACK NOT APPLICABLE 13 WITH GREEN ELEMENTS 4 WITH NO GREEN ELEMENTS 2
LATERAL SET BACK NOT APPLICABLE 16 ONESIDE 3 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOTAPPLICABLE 4 1 ACCESS 9 02ACCESS 3 MORETHAN 02 2
TYPE OF ACCESS NOT APPLICABLE 4 PUBLIC STREET 14 GREEN ALLEY/COURTYARD 0 STREET AND ALLEY/COURTYARD 0
EXTENSION COMPONENT NOT APPLICABLE 16 TOPUBLIC STREET 2 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 16 PERMANENT 2 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 15 UPTOO02 PASSING UNITIES 2 ABOVEO2 PASSING UNITIES 0
Urban Block 7 | GROUND FLOOR SERVICE NOT APPLICABLE 4 80%-100% 5 50%-80% 5 LESSTHANS50% 4
(Q7) ACCESS LEVEL NOT APPLICABLE 4 STREET LEVEL 11 BELOW STREET LEVEL 2 ABOVESTREET LEVEL 1
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 3 PUBLICSTREET 2 ALLEY/COURTYARD 0 COMBINED 14
NUMBER OF ACCESSES NOT APPLICABLE 3 1ACCESS 3 02 ACCESS 10 MORETHAN 02 3
GREEN TERRACE NOT APPLICABLE 16 VYES 0 COMMON USE 2
BUILDING AGE NOT APPLICABLE 4 BEFORE1970 11 1970TO1990 4 1990702021 1
GARAGE NOT APPLICABLE 17 GROUND FLOOR 0 UNDERGROUND 2 COURTYARD 0
BALCONIES NOT APPLICABLE 3 TOWARDS STREET 2 TOWARDS ALLEY/COURTYARD 6 STREET/ALLEY/COURTYARD 8
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 0 <50%' 5 '>50%' 14
ACCESS TO COURTYARD COMMON OPEN GATE FROM STREET 0 COMMON CLOSED GATE FROM STREET 14 THROUGH RESIDENTIALACCESS 4 COMBINED 1
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 12 VISUALLY PERMEABLE 3 NOTVISUALLY PERMEABLE 4 NOTVISUALLY PERMEABLE (GREEN) 0O
SIDEWALK TRADITIONAL 17 PERMEABLE/NOT LEVELED 2 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 13 IMPERMEABLE SURFACE 4 PERMEABLE SURFACE 2 WITH GARDEN 0
PITCHED ROOF NOT APPLICABLE 1 YES COMBINED 2
IMANTAINANCE STATUS NOT RENEWED 5 RENEWED UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 3
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LAND USE

USE RESIDENTIAL 4 COM/INST/SERV 0 EMPTYPLOT 0 MIXED 10
STOREY 01 FLOOR 0 02FLOORS 0 03TOO05FLOORS 14 06 TO 10 FLOORS 0
COURTYARD NOT APPLICABLE 0 COMMON 0 PRIVATE 14
FRONTAL SET BACK NOT APPLICABLE 10 WITH GREEN ELEMENTS 1 WITH NO GREEN ELEMENTS 3
LATERAL SET BACK NOT APPLICABLE 14 ONESIDE 0 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 4 1 ACCESS 4 02 ACCESS 0 MORETHAN 02 6
TYPE OF ACCESS NOT APPLICABLE 4 PUBLIC STREET 10 GREEN ALLEY/COURTYARD 0 STREET AND ALLEY/COURTYARD 0
EXTENSION COMPONENT NOT APPLICABLE 10 TOPUBLIC STREET 4 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 10 PERMANENT 3 SEASONAL 1
COVERED PROMENADE NOT APPLICABLE 8 UPTOO02 PASSING UNITIES 4 ABOVE 02 PASSING UNITIES 2
Urban Block 8 | GROUND FLOOR SERVICE NOT APPLICABLE 4 80%-100% 4 50%-80% 3 LESSTHAN50% 3
(@8) ACCESS LEVEL NOT APPLICABLE 4 STREET LEVEL 6 BELOW STREET LEVEL 1 ABOVESTREET LEVEL 3
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 1 ALLEY/COURTYARD 1 COMBINED 12
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 0 02 ACCESS 9 MORETHAN 02 5
GREEN TERRACE NOT APPLICABLE 13 YES 0 COMMON USE 1
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 6 1970701990 5 1990702021 3
GARAGE NOT APPLICABLE 10 GROUND FLOOR 2 UNDERGROUND 2 COURTYARD 0
BALCONIES NOT APPLICABLE 6 TOWARDS STREET 3 TOWARDS ALLEY/COURTYARD 1 STREET/ALLEY/COURTYARD 4
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 0 <50%' 10 '>50%' 4
ACCESS TO COURTYARD COMMON OPEN GATE FROM STREET 0 COMMON CLOSED GATE FROM STREET 7 THROUGH RESIDENTIAL ACCESS 7 COMBINED 0
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 3 VISUALLY PERMEABLE 0 NOTVISUALLY PERMEABLE 11 NOTVISUALLY PERMEABLE (GREEN) 0
SIDEWALK TRADITIONAL 8 PERMEABLE/NOT LEVELED 6 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 5 IMPERMEABLE SURFACE 3 PERMEABLE SURFACE 3 WITH GARDEN 3
PITCHED ROOF NOT APPLICABLE 1 YES 11 COMBINED 2
MANTAINANCE STATUS NOT RENEWED 2 RENEWED 9 UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 3
LAND USE
USE RESIDENTIAL 7 COM/INST/SERV 0 EMPTYPLOT 0 MIXED 10
STOREY 01 FLOOR 0 02FLOORS 0 03TOO05 FLOORS 15 06 TO10 FLOORS 2
COURTYARD NOT APPLICABLE 0 COMMON 0 PRIVATE 17
FRONTAL SET BACK NOT APPLICABLE 10 WITH GREEN ELEMENTS 3 WITH NO GREEN ELEMENTS 4
LATERAL SET BACK NOT APPLICABLE 17 ONESIDE 0 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 4 02 ACCESS 3 MORETHAN 02 3
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 9 GREEN ALLEY/COURTYARD 0 STREET AND ALLEY/COURTYARD 0
EXTENSION COMPONENT NOT APPLICABLE 8 TOPUBLICSTREET 2 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 8 PERMANENT 0 SEASONAL 2
COVERED PROMENADE NOT APPLICABLE 9 UPTOO2 PASSING UNITIES 0 ABOVEO02 PASSING UNITIES 1
Urban Block9 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 3 50%-80% 7 LESSTHAN 50% 0
(Q9) ACCESS LEVEL NOT APPLICABLE 0 STREET LEVEL 10 BELOW STREET LEVEL 0 ABOVE STREET LEVEL 0
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 2 PUBLIC STREET 2 ALLEY/COURTYARD 1 COMBINED 12
NUMBER OF ACCESSES NOT APPLICABLE 1 1ACCESS 15 02 ACCESS 1 MORETHAN 02 0
GREEN TERRACE NOT APPLICABLE 14 YES 1 COMMON USE 1
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 9 1970701990 8 1990702021 0
GARAGE NOT APPLICABLE 15 GROUND FLOOR 1 UNDERGROUND 1 COURTYARD 0
BALCONIES NOT APPLICABLE 1 TOWARDS STREET 0 TOWARDS ALLEY/COURTYARD 15 STREET/ALLEY/COURTYARD 1
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 0 <50%' 0 '>50%' 17
ACCESS TO COURTYARD COMMON OPEN GATE FROM STREET 0 COMMON CLOSED GATE FROMSTREET ~ 2 THROUGH RESIDENTIAL ACCESS 15 COMBINED 0
PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 0 VISUALLY PERMEABLE 1 NOTVISUALLY PERMEABLE 16 NOTVISUALLY PERMEABLE (GREEN) 0
SIDEWALK TRADITIONAL 17 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 16 |IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 0  WITH GARDEN 1
PITCHED ROOF NOT APPLICABLE 1 YES 16 COMBINED 0
MANTAINANCE STATUS NOT RENEWED 0 RENEWED 17 UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 0
LAND USE
USE RESIDENTIAL 0 COMY/INST/SERV 0 EMPTYPLOT 0 MIXED 10
STOREY 01 FLOOR 0 02FLOORS 0 03TOO05FLOORS 8 06T0O 10 FLOORS 2
COURTYARD NOT APPLICABLE 0 COMMON 0 PRIVATE 9
FRONTAL SET BACK NOT APPLICABLE 6 WITH GREEN ELEMENTS 1 WITH NO GREEN ELEMENTS 3
LATERAL SET BACK NOT APPLICABLE 10 ONESIDE 0 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 2 02 ACCESS 4 MORETHAN 02 4
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 8 GREEN ALLEY/COURTYARD 0 STREET AND ALLEY/COURTYARD 2
EXTENSION COMPONENT NOT APPLICABLE 8 TOPUBLIC STREET 2 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 8 PERMANENT 2 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 9 UPTOO02 PASSING UNITIES 1 ABOVEO02 PASSING UNITIES 0
Urban Block 10 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 5 50%-80% 2 LESSTHAN 50% 3
(Q10) ACCESS LEVEL NOT APPLICABLE 0 STREETLEVEL 7 BELOW STREET LEVEL 2 ABOVESTREET LEVEL 0
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 1  ALLEY/COURTYARD 1 COMBINED 9
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 2 02 ACCESS 5 MORETHAN 02 3
GREEN TERRACE NOT APPLICABLE 9 YES 0 COMMON USE 1
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 6 1970701990 1 1990702021 2
GARAGE NOT APPLICABLE 8 GROUND FLOOR 2 UNDERGROUND 0 COURTYARD 1
BALCONIES NOT APPLICABLE 2 TOWARDS STREET 0 TOWARDS ALLEY/COURTYARD 6 STREET/ALLEY/COURTYARD 2
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 1 <50%' 4 '>50%' 5
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 0 COMMON CLOSED GATE FROM STREET 5 THROUGH RESIDENTIAL ACCESS 4 COMBINED 1
PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 2 VISUALLY PERMEABLE 1 NOTVISUALLY PERMEABLE 7 NOTVISUALLY PERMEABLE (GREEN) 0
SIDEWALK TRADITIONAL 10 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 7  IMPERMEABLE SURFACE 1 PERMEABLE SURFACE 0  WITH GARDEN 1
PITCHED ROOF NOT APPLICABLE 0 YES 10 COMBINED 0
MANTAINANCE STATUS NOT RENEWED 0 RENEWED 7 UNDER RENIVATION 0 NEW (BUILT AFTER 200s) 2
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LAND USE

USE RESIDENTIAL 4 COM/INST/SERV 3 EMPTYPLOT 0 MIXED
STOREY 01 FLOOR 2 02FLOORS 0 03TOO05 FLOORS 8 06TO 10 FLOORS
COURTYARD NOT APPLICABLE 7 COMMON 1 PRIVATE 2
FRONTAL SET BACK NOT APPLICABLE 0 WITH GREEN ELEMENTS 1  WITH NO GREEN ELEMENTS 9
LATERAL SET BACK NOT APPLICABLE 2 ONESIDE 3 BOTH SIDES 5
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 1 02 ACCESS 2 MORETHAN 02
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 5 GREEN ALLEY/COURTYARD 0 STREET AND ALLEY/COURTYARD
EXTENSION COMPONENT NOT APPLICABLE 0 TOPUBLIC STREET 4 TOALLEY/COURTYARD 2
EXTENSION CHARACTER NOT APPLICABLE 1 PERMANENT 4 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 1 UPTOO02 PASSING UNITIES 3 ABOVE 02 PASSING UNITIES 1
Urban Block 11 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 0 50%-80% 4 LESSTHAN 50%
(Q11) ACCESS LEVEL NOT APPLICABLE 0  STREET LEVEL 5 BELOW STREET LEVEL 0 ABOVE STREET LEVEL
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 7  ALLEY/COURTYARD 0 COMBINED
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 5 02 ACCESS 0 MORETHAN 02
GREEN TERRACE NOT APPLICABLE 8 YES 0 COMMON USE 0
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 6 1970701990 0 1990T02021
GARAGE NOT APPLICABLE 7 GROUND FLOOR 1 UNDERGROUND 0 COURTYARD
BALCONIES NOT APPLICABLE 5 TOWARDS STREET 3 TOWARDS ALLEY/COURTYARD 0  STREET/ALLEY/COURTYARD
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%" 0 <50%' 3 '>50%' 1
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 2 COMMON CLOSED GATE FROM STREET 2 THROUGH RESIDENTIALACCESS 0 COMBINED
PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 0 VISUALLY PERMEABLE 1 NOTVISUALLY PERMEABLE 3 NOTVISUALLY PERMEABLE (GREEN)
SIDEWALK TRADITIONAL 1 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 3
FRONTAL SET BACK NOT APPLICABLE 3 IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 1 WITH GARDEN
PITCHED ROOF NOT APPLICABLE 3 YES 1 COMBINED 0
MANTAINANCE STATUS NOT RENEWED 3 RENEWED 0 UNDER RENIVATION 0 NEW (BUILT AFTER 200s)
LAND USE
USE RESIDENTIAL 4 COM/INST/SERV 3 EMPTYPLOT 0 MIXED
STOREY 01 FLOOR 1 02FLOORS 2 03 TOO05FLOORS 5 06TO 10 FLOORS
COURTYARD NOT APPLICABLE 2 COMMON 0 PRIVATE 9
FRONTAL SET BACK NOT APPLICABLE 9  WITH GREEN ELEMENTS 0 WITH NO GREEN ELEMENTS 2
LATERAL SET BACK NOT APPLICABLE 11 ONESIDE 0 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 8 02 ACCESS 2 MORETHAN 02
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 11 GREEN ALLEY/COURTYARD 0  STREET AND ALLEY/COURTYARD
EXTENSION COMPONENT NOT APPLICABLE 11 TOPUBLIC STREET 0 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 11 PERMANENT 0 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 0 UPTOO02 PASSING UNITIES 8 ABOVE 02 PASSING UNITIES 3
Urban Block 12 | GROUND FLOOR SERVICE NOT APPLICABLE 5 80%-100% 5 50%-80% 1 LESSTHAN50%
(Q12) ACCESS LEVEL NOT APPLICABLE 0 STREET LEVEL 11 BELOW STREET LEVEL 0 ABOVE STREET LEVEL
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLICSTREET 11 ALLEY/COURTYARD 0 COMBINED
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 8 02 ACCESS 2 MORETHAN 02
GREEN TERRACE NOT APPLICABLE 9 YES 1 COMMON USE 0
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 5 1970 TO1990 5 1990T02021
GARAGE NOT APPLICABLE 9 GROUND FLOOR 1 UNDERGROUND 0 COURTYARD
BALCONIES NOT APPLICABLE 4 TOWARDS STREET 6 TOWARDS ALLEY/COURTYARD 0  STREET/ALLEY/COURTYARD
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 6 <50%' 5 '>50%' 0
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 0 COMMON CLOSED GATE FROMSTREET 0 THROUGH RESIDENTIALACCESS 9 COMBINED
PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 0 VISUALLY PERMEABLE 9 NOTVISUALLY PERMEABLE 0 NOTVISUALLY PERMEABLE (GREEN)
SIDEWALK TRADITIONAL 11 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 9 IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 2 WITH GARDEN
PITCHED ROOF NOT APPLICABLE 5 YES 6 COMBINED 0
MANTAINANCE STATUS NOT RENEWED 8 RENEWED 2 UNDER RENIVATION 0 NEW (BUILT AFTER 200s)
LAND USE
USE RESIDENTIAL 3 COMY/INST/SERV 2 EMPTYPLOT 0 MIXED
STOREY 01 FLOOR 0 02 FLOORS 2 03 TOO05FLOORS 6 06TO 10 FLOORS
COURTYARD NOT APPLICABLE 2 COMMON 0 PRIVATE 7
FRONTAL SET BACK NOT APPLICABLE 9  WITH GREEN ELEMENTS 1 WITH NO GREEN ELEMENTS 0
LATERAL SET BACK NOT APPLICABLE 10 ONESIDE 0 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 3 1ACCESS 2 02 ACCESS 3 MORETHAN 02
TYPE OF ACCESS NOT APPLICABLE 3 PUBLICSTREET 7  GREEN ALLEY/COURTYARD 0 STREETAND ALLEY/COURTYARD
EXTENSION COMPONENT NOT APPLICABLE 10 TOPUBLIC STREET 0 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 10 PERMANENT 0 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 10 UPTOO02 PASSING UNITIES 0 ABOVE02 PASSING UNITIES 0
Urban Block 13 | GROUND FLOOR SERVICE NOT APPLICABLE 5 80%-100% 3 50%-80% 1 LESSTHAN50%
(Q13) ACCESS LEVEL NOT APPLICABLE 3 STREET LEVEL 7 BELOW STREET LEVEL 0 ABOVE STREET LEVEL
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 2 PUBLICSTREET 8  ALLEY/COURTYARD 0 COMBINED
NUMBER OF ACCESSES NOT APPLICABLE 3 1ACCESS 6 02 ACCESS 1 MORETHAN 02
GREEN TERRACE NOT APPLICABLE 10 YES 0 COMMON USE 0
BUILDING AGE NOT APPLICABLE 3 BEFORE1970 5 1970 TO1990 1 1990702021
GARAGE NOT APPLICABLE 9 GROUND FLOOR 0 UNDERGROUND 1 COURTYARD
BALCONIES NOT APPLICABLE 4 TOWARDS STREET 6 TOWARDS ALLEY/COURTYARD 0  STREET/ALLEY/COURTYARD
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 3 <50%' 7 '>50%' ()
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 0 COMMON CLOSED GATE FROMSTREET 0  THROUGH RESIDENTIALACCESS 8 COMBINED
PHISICAL BARRIER TO COURTYARD |NOT APPLICABLE 2 VISUALLY PERMEABLE 0 NOTVISUALLY PERMEABLE 8 NOTVISUALLY PERMEABLE (GREEN)
SIDEWALK TRADITIONAL 5 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 5
FRONTAL SET BACK NOT APPLICABLE 9 IMPERMEABLE SURFACE 0 PERMEABLE SURFACE 0 WITH GARDEN
PITCHED ROOF NOT APPLICABLE 3 YES 7 COMBINED 0
MANTAINANCE STATUS NOT RENEWED 6 RENEWED 2 UNDER RENIVATION 0 NEW (BUILT AFTER 200s)
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LAND USE

USE RESIDENTIAL 0 COM/INST/SERV/ 0 EMPTYPLOT 0 MIXED
STOREY 01 FLOOR 0 02 FLOORS 0 03TOO05FLOORS 5 06TO10FLOORS
COURTYARD NOT APPLICABLE 1 COMMON 0 PRIVATE 6
FRONTAL SET BACK NOT APPLICABLE 6 WITH GREEN ELEMENTS 1 WITH NO GREEN ELEMENTS 0
LATERAL SET BACK NOT APPLICABLE 7 ONESIDE 0 BOTH SIDES 0
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 0 02 ACCESS 3 MORETHAN 02
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 7  GREEN ALLEY/COURTYARD 0 STREETAND ALLEY/COURTYARD
EXTENSION COMPONENT NOT APPLICABLE 7 TOPUBLIC STREET 0 TOALLEY/COURTYARD 0
EXTENSION CHARACTER NOT APPLICABLE 7 PERMANENT 0 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 6 UPTOO02 PASSING UNITIES 1 ABOVEO02 PASSING UNITIES 0
Urban Block 14 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 4 50%-80% 1 LESSTHAN50%
(Q14) ACCESS LEVEL NOT APPLICABLE 0  STREET LEVEL 5 BELOW STREET LEVEL 1 ABOVESTREET LEVEL
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 7 ALLEY/COURTYARD 0 COMBINED
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 6 02 ACCESS 0 MORETHAN 02
GREEN TERRACE NOT APPLICABLE 6 YES 1 COMMON USE 0
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 3 1970 TO1990 3 1990702021
GARAGE NOT APPLICABLE 5 GROUND FLOOR 1 UNDERGROUND 2 COURTYARD
BALCONIES NOT APPLICABLE 3 TOWARDS STREET 4 TOWARDS ALLEY/COURTYARD 0 STREET/ALLEY/COURTYARD
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 2 <50%' 4 '>50%' 1
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 0  COMMON CLOSED GATE FROM STREET 1 THROUGH RESIDENTIAL ACCESS 6 COMBINED
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 0 VISUALLY PERMEABLE 1 NOTVISUALLY PERMEABLE 6 NOT VISUALLY PERMEABLE (GREEN)
SIDEWALK TRADITIONAL 3 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 4
FRONTAL SET BACK NOT APPLICABLE 5 IMPERMEABLE SURFACE 1 PERMEABLE SURFACE 0 WITH GARDEN
PITCHED ROOF NOT APPLICABLE 1 YES 5 COMBINED 1
MANTAINANCE STATUS NOT RENEWED 3 RENEWED 2 UNDER RENIVATION 0 NEW (BUILT AFTER 200s)
LAND USE
USE RESIDENTIAL 6 COM/INST/SERV 3 EMPTYPLOT 0 MIXED
STOREY 01 FLOOR 0 02 FLOORS 4 03TOO05FLOORS 7 06TO10FLOORS
COURTYARD NOT APPLICABLE 0 COMMON 2 PRIVATE 10
FRONTAL SET BACK NOT APPLICABLE 11 WITH GREEN ELEMENTS 0  WITH NO GREEN ELEMENTS 1
LATERAL SET BACK NOT APPLICABLE 5 ONESIDE 6 BOTH SIDES 1
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 6 02 ACCESS 2 MORETHAN 02
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 11 GREEN ALLEY/COURTYARD 1  STREET AND ALLEY/COURTYARD
EXTENSION COMPONENT NOT APPLICABLE 11 TOPUBLIC STREET 0 TOALLEY/COURTYARD 1
EXTENSION CHARACTER NOT APPLICABLE 11 PERMANENT 1 SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 2 UPTOO02 PASSING UNITIES 8 ABOVE02 PASSING UNITIES 1
Urban Block 15 | GROUND FLOOR SERVICE NOT APPLICABLE 8 80%-100% 1 50%-80% 2 LESSTHAN50%
(Q15) ACCESS LEVEL NOT APPLICABLE 0  STREET LEVEL 12 BELOW STREET LEVEL 0 ABOVE STREET LEVEL
RESIDENTIAL
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 12 ALLEY/COURTYARD 0 COMBINED
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 6 02 ACCESS 2 MORETHAN 02
GREEN TERRACE NOT APPLICABLE 12 YES 0 COMMON USE 0
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 3 1970 TO1990 5 1990702021
GARAGE NOT APPLICABLE 11 GROUND FLOOR 0 UNDERGROUND 1 COURTYARD
BALCONIES NOT APPLICABLE 6 TOWARDS STREET 3 TOWARDS ALLEY/COURTYARD 2 STREET/ALLEY/COURTYARD
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 6 <50%' 3 >50%' 3
ACCESS TO COURTYARD COMMON OPEN GATE FROMSTREET 0  COMMON CLOSED GATE FROM STREET 3 THROUGH RESIDENTIAL ACCESS 8 COMBINED
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 2 VISUALLY PERMEABLE 10 NOTVISUALLY PERMEABLE 0 NOT VISUALLY PERMEABLE (GREEN)
SIDEWALK TRADITIONAL 12 PERMEABLE/NOT LEVELED 0 SHARED PAVEMENT/PERMEABLE 0
FRONTAL SET BACK NOT APPLICABLE 11 IMPERMEABLE SURFACE 1 PERMEABLE SURFACE 0 WITH GARDEN
PITCHED ROOF NOT APPLICABLE 0 YES 11 COMBINED 1
MANTAINANCE STATUS NOT RENEWED 11 RENEWED 1 UNDER RENIVATION 0 NEW (BUILT AFTER 200s)
LAND USE
USE RESIDENTIAL 4 COM/INST/SERV 3 EMPTYPLOT 0 MIXED
STOREY 01 FLOOR 1 02FLOORS 1 03TOO05FLOORS 5 06TO10FLOORS
COURTYARD NOT APPLICABLE 1 COMMON 2 PRIVATE 5
FRONTAL SET BACK NOT APPLICABLE 2 WITH GREEN ELEMENTS 1 WITH NO GREEN ELEMENTS 4
LATERAL SET BACK NOT APPLICABLE 0 ONESIDE 4 BOTH SIDES 4
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 1 02 ACCESS 6 MORETHAN 02
TYPE OF ACCESS NOT APPLICABLE 0 PUBLIC STREET 7  GREEN ALLEY/COURTYARD 0 STREETAND ALLEY/COURTYARD
EXTENSION COMPONENT NOT APPLICABLE 0 TOPUBLICSTREET 6 TOALLEY/COURTYARD 1
EXTENSION CHARACTER NOT APPLICABLE 0 PERMANENT 7  SEASONAL 0
COVERED PROMENADE NOT APPLICABLE 0 UPTOO02 PASSING UNITIES 2 ABOVE02 PASSING UNITIES 5
Urban Block 16 | GROUND FLOOR SERVICE NOT APPLICABLE 0 80%-100% 0 50%-80% 2 LESSTHAN50%
(Q16) ACCESS LEVEL NOT APPLICABLE 0  STREET LEVEL 7 BELOW STREET LEVEL 0 ABOVE STREET LEVEL
RESIDENTIAL
TYPE OF ACCESS NOTAPPLICABLE 0 PUBLICSTREET 8  ALLEY/COURTYARD 0 COMBINED
NUMBER OF ACCESSES NOT APPLICABLE 0 1ACCESS 6 02 ACCESS 2 MORETHAN 02
GREEN TERRACE NOT APPLICABLE 4 YES 2 COMMON USE 2
BUILDING AGE NOT APPLICABLE 0 BEFORE1970 1 1970TO1990 4 1990702021
GARAGE NOT APPLICABLE 4 GROUND FLOOR 4 UNDERGROUND 0 COURTYARD
BALCONIES NOT APPLICABLE 1 TOWARDS STREET 5 TOWARDS ALLEY/COURTYARD 1 STREET/ALLEY/COURTYARD
URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS <30%' 1 <50%' 5 '>50%' 2
ACCESS TO COURTYARD COMMON OPEN GATE FROM STREET 2 COMMON CLOSED GATE FROM STREET 4  THROUGH RESIDENTIAL ACCESS 1 COMBINED
PHISICAL BARRIER TO COURTYARD |NOTAPPLICABLE 1 VISUALLY PERMEABLE 1 NOTVISUALLY PERMEABLE 6 NOTVISUALLY PERMEABLE (GREEN)
SIDEWALK TRADITIONAL 5 PERMEABLE/NOT LEVELED 1 SHARED PAVEMENT/PERMEABLE 2
FRONTAL SET BACK NOT APPLICABLE 0 IMPERMEABLE SURFACE 5 PERMEABLE SURFACE 3 WITH GARDEN
PITCHED ROOF NOT APPLICABLE 1 YES 7 COMBINED 0
MANTAINANCE STATUS NOT RENEWED 4 RENEWED 3 UNDER RENIVATION 0 NEW (BUILT AFTER 200s)
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SUMMARY

LAND USE

USE

STOREY

COURTYARD

FRONTAL SET BACK
LATERAL SET BACK
COMMERCE/SERVICE UNITY
NUMBER OF ACCESSES

TYPE OF ACCESS

EXTENSION COMPONENT
EXTENSION CHARACTER
COVERED PROMENADE
GROUND FLOOR SERVICE
ACCESS LEVEL

RESIDENTIAL

TYPE OF ACCESS

NUMBER OF ACCESSES
GREEN TERRACE

BUILDING AGE

GARAGE

BALCONIES

URBAN LANDSCAPE/GREENSCAPE
FACADE OPENINGS

ACCESS TO COURTYARD
PHISICAL BARRIER TO COURTYARD
SIDEWALK

FRONTAL SET BACK
PITCHED ROOF
MANTAINANCE STATUS

RESIDENTIAL

01 FLOOR
NOTAPPLICABLE
NOT APPLICABLE
NOT APPLICABLE

NOT APPLICABLE
NOTAPPLICABLE
NOTAPPLICABLE
NOTAPPLICABLE
NOTAPPLICABLE
NOTAPPLICABLE
NOT APPLICABLE

NOT APPLICABLE
NOT APPLICABLE
NOTAPPLICABLE
NOTAPPLICABLE
NOTAPPLICABLE
NOT APPLICABLE

<30%'

COMMON OPEN GATE FROM STREET
NOTAPPLICABLE

TRADITIONAL

NOTAPPLICABLE

NOT APPLICABLE

NOT RENEWED

53

41
130
152

17

17
154
156
132

17

180

153
77

61

163
139
64
57

COM/INST/SERV

02 FLOORS

COMMON

WITH GREEN ELEMENTS
ONE SIDE

1 ACCESS

PUBLIC STREET

TO PUBLIC STREET
PERMANENT

UP TO 02 PASSING UNITIES
80%-100%

STREET LEVEL

PUBLIC STREET

1 ACCESS

YES

BEFORE 1970
GROUND FLOOR
TOWARDS STREET

<50%'

COMMON CLOSED GATE FROM STREET
VISUALLY PERMEABLE
PERMEABLE/NOT LEVELED
IMPERMEABLE SURFACE

YES

RENEWED

64
41
33
10
21
121
118

EMPTY PLOT

03 TO 05 FLOORS

PRIVATE

WITH NO GREEN ELEMENTS
BOTH SIDES

02 ACCESS

GREEN ALLEY/COURTYARD
TO ALLEY/COURTYARD
SEASONAL

ABOVE 02 PASSING UNITIES
50%-80%

BELOW STREET LEVEL

ALLEY/COURTYARD

02 ACCESS

COMMON USE

1970 TO 1990
UNDERGROUND

TOWARDS ALLEY/COURTYARD

'>50%'

THROUGH RESIDENTIAL ACCESS
NOT VISUALLY PERMEABLE
SHARED PAVEMENT/PERMEABLE
PERMEABLE SURFACE
COMBINED

UNDER RENIVATION

MIXED
06 TO 10 FLOORS

MORE THAN 02
STREET AND ALLEY/COURTYARD

LESS THAN 50%
ABOVE STREET LEVEL

COMBINED
MORE THAN 02

1990702021

COURTYARD
STREET/ALLEY/COURTYARD

COMBINED

NOT VISUALLY PERMEABLE (GREEN)

WITH GARDEN

NEW (BUILT AFTER 200s)

136
45

30
10

59
20

34

22

~

16

The urban morphological analysis conducted within the specified study zone has delineated
an architectural panorama characterized by remarkable morphological preservation. Amidst the
contemporary wave of urban redevelopment, the district remains anchored in its historical roots,
predominantly showcasing structures from the 19th and early 20th centuries.

This architectural stock is systematically categorized into two distinct typologies:
Traditional Historic Buildings, which are further segmented into renovated units (T2) and those
awaiting such interventions (T3), as well as Institutional Buildings (T4). The analytical process
highlights the intricate interplay between historic preservation and urban modernization,
accentuating the strategic management of architectural heritage within urban development
processes.
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Annex 4. Data Compilation from UGI Typology Investigation Workshop

In the spring semester of 2023, a second round of hands-on workshops was incorporated into
the Urbanism course at the Hungarian University of Agriculture and Life Sciences (MATE),
designed for master's students in Landscape Architecture. This collaborative effort allowed
students to apply the principles of Urban Green Typological Survey in a real-world context,
focusing on the public green spaces of Budapest's IX district.

An in-depth curriculum was crafted to blend theoretical knowledge with practical
experience, further enriched by technically guided visits to the survey site. These visits were
pivotal in producing relevant content, and the structured environment fostered a rigorous standard
for data collection and interpretation.

Comprising six groups with approximately five students each, the teams embarked on two
faculty-supervised field trips. These sessions provided a live platform for inquiry and peer
learning, allowing students to conduct their research under expert guidance and directly engage
with the space. Additional visits were organized independently, fostering a sense of autonomy in
the learning process.

The analysis continued in the classroom as the collected data were collated and deliberated.
An important aspect of this research phase was the use of a shared online database. This dynamic
tool enabled students to not only input their findings but also to juxtapose and scrutinize their data
with the collective intelligence of their peers' contributions.

The six groups systematically examined all nine selected urban blocks in this structured
analytical exercise. This was part of a cohesive approach to ensure that the resulting analyses could
be precisely compared and validated against each other. The goal was to critically assess the
effectiveness of different evaluation parameters and their ability to measure and interpret the urban
green infrastructure within the District while rectifying essential concepts of urban morphology
from the students' side.

By cross-referencing the outcomes from each group, the workshop facilitated a scientific
discussion focused on the reliability and accuracy of the data collected. This collective
examination served to identify any discrepancies and biases in the methodologies applied,
promoting a constructive critique of the evaluation parameters. The process also aimed to detect
patterns or anomalies in the urban green infrastructure distribution and typology, which could
contribute to a more empirical understanding of the subject.

This comparative analysis was essential in developing a framework for urban green space
assessment, ultimately leading to an evidence-based discussion on landscape architecture and
urban planning practices. This pedagogical approach facilitated a rich educational experience and
contributed significantly to the fieldwork, embodying a collaborative learning and research model.

See below the combined results of the research conducted per urban block analyzed. The
data is presented graphically to facilitate identifying the typological characteristics prevalent
within each block, as per indicated in figure A11.
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Legend

. Group 01 investigation

D Group 02 investigation
. Group 03 investigation
. Pre-surveyed area

. Green typological survey .

==== Workshop 01 Results

~===« Workshop 02 Results

Figure A11: Urban Green Typological Survey administered in urban blocks G1 to G9. Source: by author.

Results Urban block 1

Ratio or percentage of canopy coverage Form (most relevant element) x/5
1
u<20% = 20%<x<70% Group oftrees s Lineoftrees = Bushes = Lawn Mixed
Shape x/5 Management

7N

= Scattered = Compact m Public = Private = Mixed
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Ownership Maintanance Status x/5
mPublic = Private = Public with private appropriation = Extensivly Main = Lack of care
Pattern of use x/5 Function
umIntense-protacted use = Light - protacted use = Light - connection path ~ ® Leisure  m Urbanresidential = Connection Other functions

Ratio or percentage of green area Dominant pavement

O O

=<20% =20%<x<70% =>70% u Predominantly green cover = Water permeable paving = Non permeable paving

Outdoor Furnishing Building layout x/5

O |
= Notapplicable = existing, insuficient = exinting, sufficient u Not applicable = Unified Courtyard = Individual coutyard = Not applicable
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Urban Block structure Size

O

= Transparent = Enclosed Scattered = Small
Shape Space walls type
| O
m linear = rectangular = Triangular = Building facade
Space walls ratio Solar incidence
20%
40%
= Low

ml/1 m1/2 w>1/2
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Results Urban block 2

Ratio or percentage of canopy coverage x/5 Form (most relevant element) x/5

2
B <20% = 20%<x<70% m Group oftrees ®Lineof trees ®Bushes = Lawn Mixed
Shape Management

o

m Scattered ® Linear = Compact

m Public = Private = Mixed

Ownership Maintanance Status

O O

mPublic  mPrivate = Public with private appropriation ™ Intensively maintained = Extensivy Main = Lack of care
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Pattern of use x/5

Function

= Intense-protacted use = Intense - connection path

= Light - protacted use = Light - connection path = Leisure = Urbanresidential = Connection = Other functions
Ratio or percentage of green area x/5 Dominant pavement x/5
m<20% = 20% < x<70% = Predominantly green cover = Non permeable paving
Outdoor Furnishing Building layout x/5

O

)

= Not applicable  m existing, insuficient = exinting, sufficient  m Notapplicable = Unified Courtyard = Detatched Building
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Urban Block structure Size

O O

= Transparent = Enclosed = Scattered mSmall = Medium = Large

Shape Space walls type x/5

O -

= rectangular = Triangular

m Building facade = Gable = Tree plantation

Space walls ratio x/5 Solar incidence

7N

= Low = High

=1/1 m1/2 #>1/2
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Results urban block 3

Ratio or percentage of canopy coverage Form (most relevant element) x/5
1
m<20% m20%<x<70% =>70% m Group oftrees m Bushes = Lawn
Shape Management

m Scattered ® Linear » Compact

® public = Private ® Mixed

Ownership Maintanance Status

s

® lack of care  ® Extensivly Main = Intensively maintained

® Public with private appropriation = Private
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Pattern of use x/5

Function
2
= Light - connection path = Light - protacted use
= Intense - connection path = Intense-protacted use _ = Urban residential
Ratio or percentage of green area Dominant pavement

u <20%

= Water permeable paving = Non permeable paving

Outdoor Furnishing Building layout x/5

O O

u Notapplicable = existing, insuficient = Not applicable = Unified Courtyard = Individual coutyard = Detatched Building
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Solar incidence x/5

’

mLlow = Medium = High

Shape

= linear = rectangular

Space walls ratio

nl/1 n>1/2

Size

O

= Small

Space walls type

O

= Building facade

Solar incidence

O

s low = Medium = High




Results urban block 4

Ratio or percentage of canopy coverage Form (most relevant element)
3
m20%<x<70% m>70% n Group oftrees  m Line of trees m Bushes = Lawn Mixed
Shape Management x/5

Coaw

m Scattered m Linear = Compact m Private = Mixed

Ownership Maintanance Status

» Public with private appropriation = Private m Intensively maintained  m Extensivly Main = Lack of care
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Pattern of use

’ Function x/5

)

= Light- connection path = Light - protacted use

m Intense - connection path = Intense-protacted use
m Urban residential = Connection

Ratio or percentage of green area x/5 Dominant pavement x/5
m<20% w20%<x<70% =>70% = Predominantly green cover = Water permeable paving = Non permeable paving
Outdoor Furnishing x/5 Building layout x/5

O

mNotapplicable  m existing, insuficdent = exinting, sufficient = Detatched Building w Individual coutyard = Unified Courtyard = Not applicable
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Size Shape x/5

= Medium = Large mrectangular = Triangular

Space walls type x/5 Space walls ratio
mBuilding facade w Gable = HighHedge = Tree plantation w1/l =>1/2
Urban Block structure Solar incidence x/5

m Scattered = Transparent s Medium = High
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Results urban block 5

Ratio or percentage of canopy coverage Form (most relevant element)

m20%<x<70% m>70% m Groupoftrees m Line of trees m Bushes = Mixed
Shape
p Management
= Scattered = Linear = Compact m Public = Private = Mixed
Ownership Maintanance Status
m Public with private appropriation = Private = Intensively maintained = Extensivly Main
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Pattern of use
Function

~ f‘

m Intense-protacted use  m Intense - connection path

m Light - protacted use = Light - connection path mleisure mUrbanresidential = Connection = Other functions

Ratio or percentage of green area Dominant pavement
w<20% w20%<x<70% =>70% » Predominantly green cover = Water permeable paving = Non permeable paving

Outdoor Furnishing Building layout

= Not applicable = existing, insuficent = exinting, sufficient u Not applicable = Unified Courtyard
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Urban Block structure Size

f

u Transparent = Scattered = Large = Small

Shape x/5 Space walls type x/5

’

v

= linear = rectangular = Triangular m Building facade w Gable = HighHedge = Tree plantation
Space walls ratio Solar incidence
=>1/2 =1/1 = High =Medium = Low
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Results urban block 6

Ratio or percentage of canopy coverage Form (most relevant eleme

\
\
3

o’

nt)

m<20% % 20% <x<70% s Groupoftrees wlineoftrees mwBushes »lawn = Mixed

Shape Management

B

s Scattered  » Linear = Compact ® Private = Mixed

Ownership Maintanance Status x/5

\

- private s Intensively maintained = Extensiviy Main
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Pattern of use x/5 Function

= Intense - connectionpath = Intense-protacted use ® Urban residentia
Ratio or percentage of green area Dominant pavement

. 20% <x <70% = <20% = Water permeable paving = Non permeable paving
Building layout Urban Block structure x/5

= Not applicable

m Transparent = Enclosed
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Size Shape

s small = Medium mlinear = rectangular

Space walls type Space walls ratio

s Building facade =1/1 =3>1/2

Space walls ratio Solar incidence

n>1/2 =1/1 = Medium = High
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Results urban block 7

Ratio or percentage of canopy coverage Form (most relevant element) x/5

1
u<20% w=20%<x<70% m Group oftrees m Line oftrees w Bushes w Lawn Mixed
Shape Management
= Scattered = Linear = Public = Private = Mixed
Ownership Maintanance Status

’

u Public n Private = Public with private appropriation = Extensivly Main = Lack of care
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Pattern of use Function

O

= Light -connection path = Intense - connectionpath = Intense-protacted use = Leisure = Urban residential

Ratio or percentage of green area

O

Dominant pavement

= <20% = 20% <x <70% » Predominantly green cover = Non permeable paving
Outdoor Furnishing Building layout

= Not applicable = existing, insuficient = Not applicable  w Unified Courtyard = Individual coutyard
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Size Urban Block structure

= small = Medium u Transparent s Enclosed  » Scattered

Shape Space walls type

= linear = rectangular = Bulding facade

Space walls ratio Solar incidence

n1/1 = 31/2 = low ® Medium = High
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Results urban block 8

Ratio or percentage of canopy coverage Form (most relevant element) x/5

O O

\

= <20% = Groupoftrees mLlineoftrees = Bushes = Lawm Mixed
Shape x/5 Management x/5
\
= Linear = Compact . = Public = Private = Mixed
Ownership Maintanance Status
= Private = Public with private appropriation ) = Extensivly Main = Lack of care
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Pattern of use x/5

Function

OO

m Intense-protacted use » |ntense - connection path

= Light - protacted use » Light - connection path s Urban residential = Connection
Ratio or percentage of green area Dominant pavement
m<20% m20%<x<70% = Non permeable paving
Outdoor Furnishing Building layout
= Not applicable = existing, insuficient n Unified Courtyard = Individual coutyard
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Urban Block structure x/5 Size

s 7~

= Transparent = Enclosed = Scattered = Small = Medium

Shape

Space walls type

mlinear = rectangular = Triangular = Building facade

Space walls ratio Solar incidence x/5

7 ~

nl/1 m>1/2 u Low = Medium
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Results urban block 9

Ratio or percentage of canopy coverage  Form (most relevant element) x/5

N T

m20%<x<70% m>70% n Group oftrees  w Line of trees  m Bushes Mixed

Management Shape

S

m Public wPrivate » Mixed » Scattered = Linear » Compact

Ownership Pattern of use

= Public = Private = Public with private appropriation m Intensively maintained = Extensiviy Main
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Pattern of use
Function

7N
7

= [ntense-protacted use = [ntense - connection path

. . . u Leisure = Urban residential = Connection
u Light - protacted use » Light- connection path

Ratio or percentage of green area )
Dominant pavement x/5

’

m<20% w20%<x<70% w>70% = Non permeable paving = Water permeable paving = Predominantly green cover
Outdoor Furnishing Building layout
» exinting, sufficient = existing, insuficient = Detatched Building = Individual coutyard = Not applicable
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Urban Block structure Size

O O

n Transparent wm Enclosed » Scattered = Medium = Large

Shape Space walls type

O

= Buiding facade = Gable = HighHedge = Tree plantation

= rectangular
Space walls ratio Solar incidence
nl/1 ul/2 u>1/2 » High = Medium
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