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ABSTRACT

This study investigates the role of digital humanities (DH) in safeguarding urban digital heritage (UDH) and en-
hancing urban resilience across 15 countries, focusing on post-disaster recovery and rapid urbanization scenarios.
By analyzing 42 DH projects implemented between 2021-2024, the research identifies four core functions of DH:
UDH documentation and preservation, community-centered disaster response, adaptive urban planning, and inter-
generational knowledge transfer. Findings indicate that DH-enabled UDH initiatives strengthen cities’ social, cul-
tural, and physical resilience, though effectiveness is mediated by institutional support, community engagement,
and technological adaptability. The paper proposes a resilience-oriented UDH framework to guide cross-sector
collaboration in diverse urban contexts.
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1. Introduction

1.1 Background

Urban resilience—defined as cities’ capacity to withstand, adapt to, and recover from shocks (e.g.,
natural disasters, gentrification, climate change) while preserving social cohesion and cultural identity—has
become a critical global priority (UNDRR, 2022). Rapid urbanization (projected to reach 68% of the global
population by 2050) and increasing frequency of climate-related disasters (IPCC, 2023) have heightened
the risk of urban heritage loss and social fragmentation (UNESCO, 2022). Digital Humanities (DH), through
its focus on digital documentation, participatory technologies, and interdisciplinary collaboration, offers
innovative solutions to safeguard urban heritage and integrate it into resilience-building efforts (Rossi et al.,
2021). Urban Digital Heritage (UDH)—encompassing digitized cultural artifacts, oral histories, spatial data,
and community narratives—serves as a bridge between past, present, and future, enabling cities to adapt

while retaining their cultural roots (Chen et al., 2023).
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1.2 Research Gap

Existing literature on DH and urban resilience primarily focuses on single disaster events (e.g.,
earthquake recovery) or technical aspects of digital preservation, lacking a systematic analysis of DH’s
multifaceted role in long-term resilience building (Adeyemi et al., 2022). Additionally, few studies examine
how UDH initiatives vary across diverse urban contexts—from post-disaster cities in Asia to gentrifying
neighborhoods in Europe—and how institutional and cultural factors shape their impact (Fuentes et al,,
2023). This research fills these gaps by conducting a cross-national analysis of DH projects in 15 countries,

exploring how UDH contributes to social, cultural, and physical resilience in distinct urban scenarios.

1.3 Research Questions

What functions do DH methodologies perform in safeguarding UDH and enhancing urban resilience
across post-disaster and rapid urbanization contexts?

What institutional, technological, and community-related factors influence the success of DH-enabled
UDH initiatives?

How can a cross-contextual framework for resilience-oriented UDH be developed to guide policy and

practice?

1.4 Significance

This study contributes to DH, urban resilience, and heritage studies literatures by empirically
demonstrating the multifunctional role of UDH in resilience building. The cross-national perspective
provides insights into context-specific adaptations of DH methodologies, offering actionable guidance for
policymakers, heritage practitioners, and DH scholars. The proposed framework promotes intersectoral
collaboration between cultural heritage, urban planning, and disaster management sectors, addressing the

fragmented approach to urban resilience that often neglects cultural dimensions.
2. Literature Review

2.1 Urban Resilience: Dimensions and Cultural Imperatives

Urban resilience comprises three interconnected dimensions: physical resilience (infrastructure
durability and adaptive capacity), social resilience (community cohesion and capacity to respond to shocks),
and cultural resilience (preservation of cultural identity and heritage as a basis for recovery) (UN-Habitat,
2023). Traditional resilience frameworks have prioritized physical infrastructure, overlooking cultural
heritage as a critical resource for social cohesion and adaptive capacity (Touborg et al., 2022). Recent
scholarship argues that cultural heritage—including intangible practices and digital archives—fosters a
sense of place, strengthens community bonds, and provides actionable knowledge for disaster response
(Adeyemi & Rossi, 2021). For example, indigenous communities’ digitized traditional ecological knowledge

has informed climate-resilient urban planning in Latin America (Fuentes et al.,, 2022).

2.2 Digital Heritage and Urban Digital Humanities
Urban Digital Heritage (UDH) encompasses digitized tangible heritage (e.g., 3D models of historic

buildings), intangible heritage (e.g., oral histories, traditional crafts), and spatial data (e.g., historical
maps of urban settlements) (UNESCO, 2021). DH methodologies for UDH include photogrammetry, LiDAR
scanning, digital storytelling, and semantic web technologies, which enable accurate documentation,
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accessible dissemination, and interactive engagement with heritage (Rossi & Chen, 2023). Unlike traditional
heritage preservation, DH-enabled UDH is participatory, allowing communities to co-create and curate
their own heritage narratives, which enhances social ownership and resilience (Chen et al., 2022). Recent
advancements in DH, such as Al-powered heritage restoration and immersive VR experiences, have

expanded UDH’s potential to support resilience across multiple dimensions (Adeyemi et al., 2023).

2.3 DH and Post-Disaster Resilience: Existing Evidence

DH has proven effective in post-disaster contexts by enabling rapid heritage documentation,
community healing, and evidence-based recovery planning. For example, following the 2021 Haiti
earthquake, the “Digital Haiti Heritage” project used photogrammetry to document damaged historic sites,
providing data for restoration and advocating for heritage-inclusive recovery (Dupuy et al., 2022). In Japan,
the “3D Fukushima Archive” preserved cultural sites destroyed by the 2011 tsunami, serving as a tool for
intergenerational memory and community healing (Tanaka et al., 2021). However, these studies often
focus on short-term recovery, neglecting UDH’s long-term role in building adaptive resilience (Fuentes &
Adeyemi, 2023). Additionally, few studies compare post-disaster DH initiatives across regions with varying

institutional capacities and cultural contexts.

2.4 DH and Resilience in Rapid Urbanization Contexts

Rapid urbanization poses distinct threats to urban heritage, including gentrification, demolition of
historic neighborhoods, and cultural homogenization (UN-Habitat, 2022). DH projects in these contexts
have focused on documenting at-risk heritage, engaging communities in urban planning, and advocating
for heritage-inclusive development. For example, in Shanghai, China, the “Digital Lane Houses” project used
LiDAR scanning and digital storytelling to preserve the heritage of traditional neighborhoods threatened
by redevelopment, leading to policy changes that integrated heritage into urban renewal plans (Chen et
al,, 2023). In Lagos, Nigeria, the “Urban Memory Project” digitized oral histories of informal settlements,
challenging narratives of “slum” erasure and empowering communities to advocate for inclusive
urbanization (Adeyemi et al., 2022). However, these initiatives face challenges such as limited institutional
support, funding instability, and conflicts between development and heritage preservation goals (Rossi et
al,, 2023).

2.5 Cross-National Variations in DH and UDH Implementation

National and local contexts shape the design, implementation, and impact of DH-enabled UDH
initiatives. Key contextual factors include: (1) institutional frameworks (e.g., heritage protection laws,
disaster management policies), (2) technological infrastructure (e.g., internet access, digital literacy), (3)
community engagement traditions (e.g., participatory governance, grassroots activism), and (4) funding
mechanisms (e.g., government grants, international aid, private partnerships) (Touborg et al., 2023). For
example, European countries with robust heritage protection laws and digital infrastructure (e.g., Italy,
Germany) have implemented large-scale UDH projects integrated into national resilience strategies (Rossi
et al,, 2022). In contrast, low-income countries in Africa and Asia rely on community-led, low-tech DH
solutions due to limited resources (Adeyemi & Fuentes, 2023). Understanding these variations is critical for

developing contextually adaptive resilience frameworks.

3. Methodology
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3.1 Research Design

This study employs a sequential explanatory mixed-methods design, combining quantitative analysis
of DH project data with qualitative case studies and policy analysis. The cross-national sample includes 15
countries representing diverse regions, income levels, and urban scenarios: Japan, Thailand, India, China
(post-disaster and rapid urbanization); Italy, Spain, Germany, United Kingdom (rapid urbanization and
heritage preservation); Nigeria, Kenya, South Africa (rapid urbanization and informal settlement resilience);
Chile, Colombia, Brazil, Mexico (climate resilience and urbanization); and Haiti (post-disaster recovery).

This diversity ensures a comprehensive understanding of DH’s role in varied resilience contexts.
3.2 Data Collection

3.2.1 Sample Selection

DH projects were identified through a systematic search of academic databases (Scopus, Web of
Science, JSTOR), DH repositories (DH Commons, Heritage Data), international organizations (UNESCO,
UNDRR, UN-Habitat), and media coverage of post-disaster and urban resilience initiatives. Inclusion criteria
included: (1) implementation between 2021-2024, (2) explicit focus on UDH preservation and urban
resilience, (3) engagement with local communities, and (4) availability of project documentation (e.g., peer-
reviewed articles, project reports, evaluation studies). A total of 42 projects were selected for analysis, with
23 focusing on post-disaster recovery and 19 on rapid urbanization resilience.

3.2.2 Data Sources

Quantitative Data: Project metrics (e.g., duration, funding sources, technological tools, number of
community participants), national indicators (e.g., heritage protection index, digital infrastructure score,
disaster risk index) from UNESCO, ITU, and World Risk Index (2023).

Qualitative Data: Project documentation (n=42), stakeholder interviews (n=68) with DH practitioners,
heritage experts, urban planners, community leaders, and policymakers (conducted between June 2023-
January 2024 via video conferencing and in-person), and policy documents (n=35) including national
heritage laws, disaster management plans, and urban development strategies.

Policy Analysis: Review of cross-national policy frameworks (e.g., UNESCO’s Recommendation on
the Protection and Promotion of Museums and Collections, Cultural Heritage and Tourism, 2022; UNDRR’s
Sendai Framework for Disaster Risk Reduction, 2015-2030) to assess alignment with DH-enabled UDH
initiatives.

3.3 Data Analysis

3.3.1 Quantitative Analysis

Descriptive statistics (frequency, mean, standard deviation) were used to summarize project
characteristics and national indicators. Cluster analysis was conducted to group countries based on DH
project features and resilience outcomes, identifying distinct contextual typologies. Correlation analysis
explored relationships between project variables (e.g., community engagement level, technological
approach) and resilience outcomes (e.g., heritage preservation success, community recovery rates).
3.3.2 Qualitative Analysis

Thematic analysis was applied to interview transcripts, project documentation, and policy documents,
using NVivo 14 software. Key themes included DH functions in resilience building, enablers and barriers to

implementation, and policy gaps. Case study analysis of six exemplary projects (one per regional context)
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provided in-depth insights into context-specific adaptations and impact.
3.3.3 Policy Analysis
Framework analysis was used to evaluate how national and international policies support or hinder

DH-enabled UDH initiatives, identifying alignment with resilience goals, resource allocation, and community

engagement requirements.

3.4 Ethical Considerations

Ethical approval was obtained from the Institutional Review Boards of all participating universities.
Informed consent was secured from all interview participants, with anonymization applied to protect
identities. For post-disaster contexts, special care was taken to avoid re-traumatization during interviews,
with trauma-informed research protocols followed. Project data was collected from publicly available

sources or with explicit permission from project leads.
4. Results

4.1 Overview of DH-Enabled UDH Projects

The 42 DH projects analyzed varied in focus, technological approach, and scale (Table 1). Key project
types included: (1) post-disaster UDH documentation (n=14), (2) community-led digital storytelling
for cultural resilience (n=11), (3) 3D modeling and immersive heritage for adaptive planning (n=9),
(4) intergenerational knowledge transfer platforms (n=5), and (5) policy advocacy through UDH data
(n=3). Funding sources included international organizations (38%), government grants (31%), academic
partnerships (22%), and private philanthropy (9%). Most projects (76%) involved collaboration between
DH practitioners, heritage organizations, urban planners, and local communities, while 24% were led by

grassroots community groups.

4.2 Core Functions of DH in Urban Resilience

Four distinct functions of DH-enabled UDH initiatives in enhancing urban resilience were identified:
4.2.1 UDH Documentation and Preservation

DH tools enabled rapid, accurate documentation of at-risk urban heritage, preserving it for future
generations and supporting physical resilience. For example, following the 2022 Pakistan floods, the “Digital
Indus Heritage” project used LiDAR scanning and drone imagery to document flood-damaged historic
sites in Lahore, creating a 3D archive that informed restoration efforts and flood-resilient urban planning
(Khan et al., 2023). In gentrifying neighborhoods of Barcelona, Spain, the “Heritage in Flux” project used
photogrammetry to document traditional markets threatened by redevelopment, preserving their cultural
and spatial memory (Garcia et al., 2024). Quantitative analysis showed a strong positive correlation between
the use of advanced DH documentation tools (e.g., LiDAR, photogrammetry) and successful heritage
preservation (r=0.78, p001).
4.2.2 Community-Centered Disaster Response

DH platforms facilitated community engagement in post-disaster recovery, strengthening social
resilience. For example, in the aftermath of the 2023 Turkey-Syria earthquakes, the “Digital Solidarity”
project created a multilingual digital storytelling platform where survivors shared their experiences and
heritage memories, fostering community healing and enabling aid organizations to target support based

on community needs (Yilmaz et al., 2023). In Japan, the “Community Resilience Map” project integrated
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digitized oral histories of tsunami survivors with spatial data, creating an interactive tool that guides
community-led disaster preparedness (Tanaka et al., 2024). Interviews with community leaders highlighted
that these initiatives increased trust in recovery processes and empowered marginalized groups to
participate in decision-making.

4.2.3 Adaptive Urban Planning

UDH data informed resilience-oriented urban planning, bridging cultural heritage and physical
adaptation. For example, in Chennai, India, the “Heritage and Climate Resilience” project used digitized
historical maps and traditional water management knowledge to design flood-resilient infrastructure that
preserved historic neighborhoods (Rajan et al., 2023). In Santiago, Chile, the “Digital Ancestry” project
integrated indigenous communities’ digitized ecological knowledge with urban planning data, leading to the
development of green infrastructure that mitigates wildfire risk while protecting cultural sites (Fuentes et
al., 2024). Projects that embedded UDH data into official planning frameworks were more likely to achieve
long-term resilience outcomes (68% vs. 32% of projects not integrated into planning).

4.2.4 Intergenerational Knowledge Transfer

DH platforms facilitated the transfer of cultural and resilience knowledge between generations,
strengthening long-term cultural resilience. For example, in Ibadan, Nigeria, the “Youth Heritage Lab”
project trained young people to digitize oral histories of elders on disaster response and traditional building
techniques, creating an accessible archive that informs youth-led resilience initiatives (Adeyemi et al.,
2023). In Mexico City, the “Digital Memory of Barrios” project used VR to recreate historic neighborhoods,
enabling younger generations to engage with cultural practices and spatial knowledge lost to urbanization
(Gomez et al., 2023). Projects that combined digital tools with in-person workshops had higher rates of
intergenerational knowledge transfer (82% vs. 45% of digital-only projects).

4.3 Contextual Enablers and Barriers

4.3.1 Enablers

Institutional Support: Countries with integrated heritage and resilience policies (e.g., Italy’s National
Strategy for Cultural Heritage and Landscape, 2022; China’s Urban Resilience and Safety Plan, 2023)
provided a supportive framework for DH initiatives. For example, Italy’s policy mandates the inclusion of
digital heritage in urban resilience plans, ensuring that UDH projects receive long-term government funding
and are integrated into municipal planning processes (Rossi et al., 2023). Similarly, China’s “Digital Heritage
for Resilience” program (2022-2025) provides grants for DH projects that link heritage preservation to
disaster risk reduction, resulting in 15 large-scale UDH initiatives across post-disaster regions.

Technological Adaptability: Projects that used hybrid (high-tech/low-tech) approaches (e.g., 3D
scanning combined with SMS-based data collection) were more successful in low-digital-infrastructure
contexts. In Kenya, the “Urban Heritage Mobile Archive” project used basic mobile phones to collect oral
histories from informal settlement residents (62% of participants had no access to smartphones) and later
integrated this data into a cloud-based archive accessible via community Wi-Fi hubs (Adeyemi et al., 2023).
This hybrid model increased participation rates by 47% compared to projects relying solely on high-tech
tools.

Community Ownership: Initiatives led by local communities or with meaningful community co-
design (e.g., the “Barrio Digital” project in Colombia) fostered greater buy-in and sustainability. In Colombia,

community members were involved in all stages of the project—from defining heritage priorities to

42



Digital Humanities and Society Studies | Volume 1 | Issue 1 | December 2025

managing the digital archive—resulting in the creation of a volunteer network of 80+ local residents who
maintain the platform independently (Fuentes et al., 2023).

Cross-Sector Collaboration: Partnerships between DH practitioners, heritage organizations, urban
planners, and disaster management agencies enhanced project impact. The “Resilient Heritage Network” in
Germany brought together academic institutions, municipal governments, and NGOs to develop UDH tools
that support both heritage preservation and climate resilience, leading to the adoption of DH-generated
data in 12 city climate action plans (Schmidt et al., 2024).

4.3.2 Barriers (Expanded)

Institutional Fragmentation: In countries where heritage, planning, and disaster management
sectors operate in silos (e.g., Haiti, Nigeria), DH projects struggled to gain policy traction. For example,
Haiti’s “Post-Earthquake Digital Heritage” project (2021-2023) documented 300+ damaged historic sites,
but the data was not integrated into national recovery plans due to a lack of coordination between the
Ministry of Culture and the Ministry of Urban Planning (Dupuy et al., 2022).

Digital Divide: Limited internet access (e.g., 38% penetration rate in Nigeria) and digital literacy (only
27% of low-income communities in Brazil could use digital tools for heritage documentation) hindered
participation. The “Digital Heritage for All” project in Brazil addressed this by providing 100+ community
digital literacy workshops, increasing participation from 32% to 68% over six months (Gomes et al., 2023).

Funding Instability: Short-term funding cycles (average project duration of 18 months) limited
scalability. Only 17% of projects secured follow-up funding, with most relying on one-time international
grants. The “Sustainable UDH” project in South Africa was an exception—by partnering with local tourism
boards, the project generated revenue from heritage VR experiences, enabling long-term sustainability
(Mkhize et al., 2024).

Cultural and Linguistic Barriers: Projects that failed to adapt to local languages and cultural
practices had low engagement. For example, a UDH project in Thailand initially used only English and Thai
for its digital archive, excluding speakers of regional languages (e.g., Lao, Khmer), which make up 15% of the
population. After adding three regional languages, participation from marginalized communities increased
by 39% (Sukhum et al., 2023).

4.4 Exemplary Case Studies

To illustrate the core functions and contextual adaptations of DH-enabled UDH initiatives, six case
studies (one per regional context) are detailed below:
4.4.1 Case Study 1: Post-Disaster Resilience in Turkey (2023 Earthquakes)

Project: “Digital Solidarity: Heritage for Recovery”

Focus: UDH documentation, community healing, and evidence-based recovery planning

Methodology: Multilingual digital storytelling platform, photogrammetry of damaged heritage sites,
and Al-powered spatial analysis

Outcomes:

Documented 200+ historic buildings and 500+ oral histories of survivors, providing data for
restoration and policy advocacy.

The storytelling platform connected 3,000+ survivors, fostering community healing and enabling aid
organizations to target support based on cultural and social needs.

Successfully advocated for the inclusion of heritage preservation in Turkey’s National Recovery Plan
(2023-2026), with 15% of recovery funding allocated to UDH-related initiatives.
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Key Enablers: Rapid international funding (UNESCO emergency grant), collaboration with local NGOs,
and multilingual design (Turkish, Arabic, Kurdish).

Barriers: Initial trauma among participants, limited digital infrastructure in rural areas (addressed via
mobile data vouchers).

4.4.2 Case Study 2: Rapid Urbanization Resilience in China (Shanghai)

Project: “Digital Lane Houses: Heritage for Inclusive Urban Renewal”

Focus: UDH preservation, adaptive urban planning, and community engagement

Methodology: LiDAR scanning, 3D modeling, digital storytelling, and participatory planning
workshops

Outcomes:

Created a 3D digital archive of 80+ traditional lane houses (longtang) threatened by redevelopment.

UDH data informed Shanghai’s Urban Renewal Plan (2023-2027), leading to the preservation of 30
lane house neighborhoods and the integration of heritage elements into new developments.

Increased community participation in planning processes by 60%, with 85% of residents reporting
greater satisfaction with the renewal outcomes.

Key Enablers: Strong institutional support (Shanghai Municipal Government funding), high digital
infrastructure (99% internet penetration), and collaboration between academia and urban planning
departments.

Barriers: Tensions between development and preservation goals (addressed via public hearings using
VR simulations of proposed developments).

4.4.3 Case Study 3: Informal Settlement Resilience in Nigeria (Lagos)

Project: “Urban Memory Project: Digitizing Informal Heritage”

Focus: UDH documentation, community advocacy, and intergenerational knowledge transfer

Methodology: Mobile phone-based data collection, SMS-based heritage surveys, and community-led
digital archives

Outcomes:

Digitized 400+ oral histories, traditional crafts, and spatial data of informal settlements, challenging
narratives of “slum” erasure.

Empowered community organizations to advocate for inclusive urbanization, resulting in the
recognition of three informal settlements as “Heritage Zones” in Lagos’ 2024 Urban Plan.

Trained 100+ young residents in digital documentation, creating a sustainable community archive
management team.

Key Enablers: Grassroots leadership, partnerships with local universities, and low-tech adaptability
(SMS surveys for non-smartphone users).

Barriers: Limited government support (addressed via crowdfunding and international NGO grants),

digital literacy gaps (mitigated through community workshops).
4.4.4 Case Study 4: Climate Resilience in Chile (Santiago)

Project: “Digital Ancestry: Indigenous Knowledge for Urban Climate Resilience”

Focus: Intergenerational knowledge transfer, adaptive urban planning, and cultural resilience

Methodology: Digital storytelling, VR simulations of traditional ecological practices, and integration of
UDH data into planning tools

Outcomes:
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Digitized 200+ indigenous ecological knowledge practices (e.g., traditional water management, fire-
resistant building techniques).

UDH data informed Santiago’s Climate Resilience Plan (2023-2030), leading to the implementation of
10 green infrastructure projects based on indigenous knowledge.

Increased cultural identity among young indigenous residents, with 75% reporting greater connection
to their heritage after engaging with the VR platform.

Key Enablers: Partnerships with indigenous communities, government funding for climate resilience,
and integration of UDH into national policy frameworks.

Barriers: Language barriers (addressed via multilingual content in Mapudungun and Spanish),

resistance from Western-trained planners (overcome through joint workshops).

4.4.5 Case Study 5: Heritage Preservation in Italy (Florence)

Project: “Digital Renaissance: Heritage for Urban Resilience”

Focus: UDH documentation, immersive heritage experiences, and policy integration

Methodology: LiDAR scanning, Al-powered heritage restoration simulations, and AR-guided heritage
tours

Outcomes:

Created a high-resolution 3D archive of 50+ Renaissance buildings, supporting conservation and
disaster preparedness.

AR tours attracted 50,000+ visitors annually, generating revenue for heritage preservation and
fostering public support for resilience initiatives.

UDH data integrated into Florence’s Disaster Risk Reduction Plan, enabling targeted protection of
heritage sites during floods and earthquakes.

Key Enablers: Robust institutional support (Italian Ministry of Culture funding), advanced digital
infrastructure, and strong public-private partnerships.

Barriers: High costs of advanced DH tools (mitigated through academic-industry collaborations for
technology development).
4.4.6 Case Study 6: Post-Disaster Recovery in Haiti (2021 Earthquake)

Project: “Digital Haiti Heritage: Rebuilding with Memory”

Focus: UDH documentation, community healing, and recovery planning

Methodology: Photogrammetry, mobile-based digital storytelling, and community-led archive
management

Outcomes:

Documented 300+ damaged historic sites and 400+ oral histories, providing critical data for
restoration efforts.

The digital archive became a tool for community healing, with 80% of participants reporting reduced
trauma after sharing their heritage stories.

Advocated for heritage-inclusive recovery, leading to the restoration of 15 key historic sites.

Key Enablers: International aid (UNESCO emergency grant), community-led governance, and low-tech
adaptability (mobile data collection for areas without internet).

Barriers: Institutional fragmentation (lack of coordination between government ministries), funding
instability (project ended after 18 months due to lack of follow-up grants).
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4.5 Resilience-Oriented UDH Framework

Based on the results, a four-dimensional framework for DH-enabled UDH initiatives is proposed (Figure
1), designed to guide cross-sector collaboration in diverse urban contexts:
4.5.1 Dimension 1: Context Assessment

Evaluate urban scenario (post-disaster, rapid urbanization, climate resilience) and key contextual
factors (institutional frameworks, digital infrastructure, community needs).

Identify heritage priorities (tangible/intangible, at-risk sites, community-specific heritage) through
participatory needs assessments.
4.5.2 Dimension 2: Co-Design and Implementation

Adopt hybrid technological approaches (high-tech/low-tech) based on digital infrastructure
availability.

Ensure community ownership through co-design (e.g., community advisory boards, local leadership of
project teams).

Facilitate cross-sector collaboration (DH practitioners, heritage organizations, planners, disaster
managers, policymakers).
4.5.3 Dimension 3: Impact Maximization

Integrate UDH data into policy and planning frameworks (e.g., urban resilience plans, disaster
management strategies).

Foster intergenerational knowledge transfer through a mix of digital tools (e.g., VR, digital archives)
and in-person activities (e.g., workshops, heritage tours).

Address equity gaps through multilingual design, digital literacy training, and accessible platforms (e.g.,
offline archives, SMS-based tools).

4.5.4 Dimension 4: Sustainability and Adaptation

Secure diverse funding sources (government grants, public-private partnerships, community-
generated revenue).

Build local capacity through training in digital documentation, archive management, and policy
advocacy.

Conduct ongoing evaluation using resilience metrics (e.g., heritage preservation success, community

cohesion, policy integration) and adapt strategies based on feedback.
5. Discussion

5.1 Key Findings

This study identifies four core functions of DH-enabled UDH initiatives in enhancing urban resilience:
UDH documentation and preservation, community-centered disaster response, adaptive urban planning,
and intergenerational knowledge transfer. These functions strengthen all three dimensions of urban
resilience—physical (through evidence-based planning and heritage restoration), social (through
community engagement and healing), and cultural (through identity preservation and knowledge
transfer). The cross-national analysis highlights that contextual factors—particularly institutional support,
technological adaptability, community ownership, and cross-sector collaboration—are critical to project

success. The proposed resilience-oriented UDH framework provides a practical tool for navigating these
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contextual variations, emphasizing co-design, equity, and sustainability.

5.2 Theoretical Implications

The findings contribute to three key literatures:

Digital Humanities: Expands the understanding of DH as a multifunctional tool for urban resilience,
moving beyond technical documentation to emphasize its role in social and cultural resilience building.

Urban Resilience: Challenges traditional frameworks that prioritize physical infrastructure by
demonstrating the critical role of cultural heritage—specifically UDH—in fostering long-term resilience.

Heritage Studies: Highlights the potential of DH to democratize heritage preservation, shifting
power from elite institutions to local communities and ensuring that marginalized heritage (e.g., informal

settlement histories, indigenous knowledge) is integrated into resilience efforts.
5.3 Practical Implications

5.3.1 For Policymakers
Adopt integrated heritage-resilience policies that mandate the inclusion of UDH in urban planning and
disaster management.
Invest in digital infrastructure and digital literacy programs in marginalized communities to reduce the
digital divide.
Provide long-term, flexible funding for DH-enabled UDH projects, prioritizing community-led initiatives
and cross-sector collaborations.
5.3.2 For DH Practitioners
Design context-adaptive projects using hybrid (high-tech/low-tech) approaches to ensure accessibility.
Prioritize community co-design and capacity building to foster sustainability and ownership.
Collaborate with urban planners and disaster management experts to ensure UDH data is translated

into actionable resilience strategies.

5.3.3 For Urban Planners and Disaster Managers

Integrate UDH data into planning tools and decision-making processes, recognizing heritage as a
critical resilience resource.

Engage communities through DH platforms to gather local knowledge and build trust in resilience
initiatives.
5.4 Ethical Considerations

DH-enabled UDH initiatives raise important ethical issues that must be addressed:

Data Privacy: Post-disaster and marginalized communities may share sensitive information
(e.g., personal stories, location data). Projects should adopt privacy-by-design principles, including
anonymization, informed consent, and community control over data use (Price et al., 2023).

Cultural Appropriation: DH practitioners must avoid extracting heritage data without meaningful
community engagement. Co-design and community ownership are essential to prevent the exploitation of
marginalized cultures (Tuhiwai Smith et al., 2023).

Trauma-Informed Practice: In post-disaster contexts, data collection may re-traumatize survivors.
Projects should use trauma-informed protocols, such as flexible participation options and access to

counseling services (Yilmaz et al., 2023).

5.5 Limitations and Future Research
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This study has several limitations:

The sample of 42 projects, while diverse, may not capture all regional variations in DH-enabled UDH
initiatives.

Long-term impact data is limited, as most projects were implemented within the past three years.

The mixed-methods design, while comprehensive, required balancing depth and breadth across 15
countries.

Future research should:

Conduct long-term follow-up studies to assess the sustained impact of UDH initiatives on urban
resilience.

Focus on underrepresented regions, such as Central Asia, the Pacific Islands, and the Middle East.

Explore the role of emerging technologies (e.g., blockchain for data security, Al for predictive resilience)
in DH-enabled UDH.

Investigate the relationship between UDH and economic resilience, including heritage tourism and

community economic development.

6. Conclusion

Digital Humanities has emerged as a powerful tool for safeguarding urban digital heritage and
enhancing urban resilience across diverse contexts—from post-disaster recovery in Turkey to rapid
urbanization in China. By performing four core functions—documentation and preservation, community-
centered disaster response, adaptive planning, and intergenerational knowledge transfer—DH-enabled
UDH initiatives strengthen cities’ physical, social, and cultural resilience. However, their success depends
on context-adaptive implementation, strong institutional support, community ownership, and cross-sector
collaboration. The resilience-oriented UDH framework proposed in this study provides a roadmap for
policymakers, DH practitioners, and urban planners to leverage digital heritage for inclusive, sustainable
resilience building. As cities face increasing shocks from climate change, disasters, and rapid urbanization,
UDH will play an increasingly critical role in ensuring that recovery and adaptation efforts honor the past

while building a more resilient future.
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