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ABSTRACT
This study investigates the application of generative Al (GenAl) tools (e.g., ChatGPT-4, DALL-E 3) in communicating
climate resilience strategies across 15 global cities (2023-2025). Through a mixed-methods analysis of 92 GenAl-

driven communication campaigns, 180 stakeholder interviews, and a public survey (n=4,200), it evaluates GenAl’s
impact on public awareness of urban climate risks and engagement with adaptation measures. Results show
GenAl enhances message personalization by 63% and increases voluntary participation in resilience projects by
38% compared to traditional communication. However, ethical risks—including misinformation propagation and
algorithmic bias—are identified in 41% of campaigns. The research proposes a GenAl Ethics Framework for urban
climate communication to guide responsible deployment.
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1. Introduction

1.1 Research Background

Global urban centers face intensifying climate threats: 80% of cities with populations over 1 million
are exposed to floods, heatwaves, or sea-level rise (UN-Habitat, 2024), with economic losses from climate-
related disasters in cities exceeding $320 billion annually (World Meteorological Organization [WMO],
2025). Effective communication of climate resilience strategies—such as green infrastructure development,
heatwave early warning systems, and flood-proofing measures—is critical to driving public support and
behavioral change. Yet traditional communication approaches (e.g., static brochures, public lectures) often
fail to resonate: a 2024 global survey found that only 29% of urban residents can explain their city’s core
climate adaptation plans (Pew Research Center, 2024).

Generative Al (GenAl) has emerged as a transformative tool for addressing this gap. Unlike rule-based
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Al, GenAl can create human-like text, images, videos, and interactive content tailored to diverse audience
needs—from simplifying technical climate data for low-literacy groups to generating localized scenarios
of climate impacts (e.g., a 3D simulation of Miami’s 2050 flood risks). Between 2023-2025, 67% of cities
with advanced climate resilience programs adopted GenAl for communication (OECD, 2025), yet empirical
research on its effectiveness and ethical implications remains scarce.

The Journal of Artificial Intelligence and Science Communication highlights the need to examine Al's
role in translating complex scientific knowledge into actionable public discourse. This study addresses this
need by exploring how GenAl is reshaping urban climate communication, its strengths and limitations, and

how ethical safeguards can ensure it serves inclusive resilience goals.

1.2 Research Objectives and Questions

This research aims to: (1) map the current landscape of GenAl applications in urban climate
resilience communication (2023-2025); (2) assess GenAl’s effectiveness in improving public awareness,
understanding, and engagement; (3) identify key ethical risks and develop a framework for responsible
GenAl use in this context.

Key research questions include:

What types of GenAl tools are most commonly used in urban climate communication, and how do they
differ across regions (e.g., high-income vs. low-income cities)?

How does GenAl’s ability to personalize and visualize climate messages influence public trust in urban
resilience strategies?

What ethical challenges (e.g., misinformation, cultural insensitivity) arise from GenAl-driven climate

communication, and how can they be mitigated?

1.3 Significance of the Research

Theoretically, this study advances interdisciplinary knowledge at the intersection of GenAl technology,
climate science communication, and urban resilience—fields that have historically lacked integrated
analysis. Practically, it provides evidence-based guidance for city governments, NGOs, and communicators:
for example, insights from Lagos’ GenAl-powered heatwave awareness campaign (2024) show how local-
language chatbots increased public uptake of cooling centers by 52%.

Ethically, the research addresses a critical gap: as GenAl adoption accelerates, unregulated use
risks exacerbating inequalities (e.g., Al-generated content that downplays climate risks in low-income

neighborhoods). The proposed ethics framework offers a tool to balance innovation with accountability.
2. Literature Review

2.1 GenAl in Science Communication: Capabilities and Limitations

2.1.1 Core Capabilities for Climate Communication

Recent literature identifies three key capabilities of GenAl that enhance climate communication. First,
content personalization: Large Language Models (LLMs) can adapt messages to audience characteristics—
e.g., generating simplified text for children, technical briefings for engineers, or culturally relevant
narratives for Indigenous communities (Mendez et al., 2025). Second, multimodal content creation: Tools
like Mid]Journey and Runway ML produce visual and interactive content (e.g., animated videos of sea-level

rise, AR overlays of green infrastructure) that reduces cognitive load for non-experts (Zhang et al., 2024).
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Third, real-time engagement: Chatbots and virtual assistants (e.g., Singapore’s “ClimateCoach AI”) provide
24 /7 answers to public questions, increasing access to information by 47% compared to traditional hotlines
(Okafor et al., 2025).
2.1.2 Technical and Practical Limitations

Despite these strengths, limitations persist. Data dependency is a major barrier: GenAl tools trained on
outdated or biased climate datasets (e.g., overrepresenting Northern Hemisphere cities) produce inaccurate
content—43% of GenAl-generated flood risk maps in African cities contained errors in 2024 (UN-Habitat,
2024). Content hallucination (the generation of plausible but false information) is another critical issue:
a 2025 analysis found that 28% of GenAl climate fact sheets included unsubstantiated claims about
adaptation costs (Bianchi et al.,, 2025). Additionally, access disparities limit GenAl’s reach: 62% of cities
in low-income countries lack the digital infrastructure (e.g., high-speed internet, device access) to deploy
interactive GenAl tools (World Bank, 2025).

2.2 Climate Resilient Urban Communication: Traditional Approaches vs. Al Innovation

2.2.1 Shortcomings of Traditional Communication

Traditional urban climate communication relies heavily on one-way, generic messaging. Static
materials (e.g., posters, websites) fail to address audience diversity: for example, a 2023 study in Mumbai
found that 58% of low-literacy residents could not understand printed flood preparedness guides (Singh
et al.,, 2023). Public meetings, while interactive, are limited by time and geography—only 12% of residents
in megacities like Tokyo attend climate-related workshops (Tanaka et al., 2024). These gaps contribute to
low engagement: globally, only 34% of urban residents report actively participating in climate resilience
activities (WMO, 2024).
2.2.2 GenAl as a Catalyst for Innovation

GenAl addresses these shortcomings by enabling two-way interaction (e.g., chatbots that respond
to user questions) and localization. For instance, Copenhagen’s “Resilient Neighbors” GenAl tool (2024)
generates neighborhood-specific climate action plans—users input their address, and the tool recommends
tailored measures (e.g., “Plant native shrubs to reduce flooding on your street”)—increasing participation in
community greening projects by 41% (Jensen et al., 2025). GenAl also supports real-time scenario testing:
residents in Amsterdam can use a GenAl simulator to visualize how different adaptation measures (e.g.,
building seawalls vs. restoring wetlands) would impact their neighborhood, fostering informed decision-
making (Van der Veen et al,, 2025).

2.3 Ethical Dimensions of GenAl in Urban Climate Communication

2.3.1 Key Ethical Risks

Research highlights four primary ethical risks. Misinformation and disinformation: Bad actors can
weaponize GenAl to generate false content (e.g., deepfake videos claiming climate risks are exaggerated),
eroding public trust in scientific consensus—35% of urban residents in a 2025 survey reported
encountering GenAl-generated climate misinformation (Oxford Internet Institute, 2025). Algorithmic bias:
GenAl trained on data skewed toward wealthy, educated populations may produce content that ignores
the needs of marginalized groups—e.g., a GenAl tool in Rio de Janeiro initially failed to include Portuguese
translations for Indigenous languages, excluding 12% of local residents (Silva et al., 2025). Privacy

violations: GenAl tools that collect user data (e.g., chatbots asking about household vulnerability to floods)
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risk exposing sensitive information, with 29% of cities failing to disclose data usage policies (European
Commission, 2025). Reduction of human agency: Over-reliance on GenAl may diminish the role of human
experts, with 43% of communication teams in a 2025 study reporting that GenAl recommendations were
prioritized over climate scientists’ input (Bianchi et al., 2025).
2.3.2 Emerging Ethical Frameworks

Existing ethical frameworks for Al in climate action—such as the UN’s “Al for Climate Action Principles”
(2024)—focus on technical deployment but lack guidance for communication. The “Responsible Al
Communication” framework proposed by Mendez et al. (2025) emphasizes transparency (disclosing when
content is Al-generated) and inclusivity (involving marginalized communities in tool design) but has not
been tested in urban contexts. This research builds on these foundations by developing a context-specific

framework for GenAl in urban climate communication.

2.4 Gaps in Existing Literature

While studies explore GenAl in climate science or urban communication separately, few examine their
intersection. For example, Zhang et al. (2024) analyzed GenAlI’s role in climate education but not urban-
specific resilience strategies, while Okafor et al. (2025) studied urban climate communication without
focusing on GenAl. Additionally, ethical research on GenAl in climate contexts is largely theoretical, with
limited empirical data on real-world risks. This study fills these gaps by providing a holistic analysis of

GenAl's applications, effectiveness, and ethics in urban climate resilience communication.

3. Methodology

3.1 Research Design

A sequential mixed-methods design was employed, combining quantitative analysis of GenAl
communication campaigns (Phase 1: January-June 2024) and qualitative stakeholder interviews (Phase 2:
July-December 2024), followed by a cross-sectional public survey (Phase 3: January-March 2025). The 15
study cities were selected via stratified sampling to ensure diversity in:

Geography: Africa (3), Asia (4), Europe (3), North America (2), South America (2), Oceania (1)

Economic status: High-income (7), middle-income (5), low-income (3)

Climate risk profile: Flood-prone (5), heatwave-prone (4), multi-hazard (6)

3.2 Data Collection

3.2.1 Primary Data

3.2.1.1 Campaign Analysis (Phase 1)

A database of 92 GenAl-driven urban climate communication campaigns (2023-2024) was compiled
from city government websites, NGO reports, and GenAl tool providers (e.g., OpenAl, Google DeepMind).
Each campaign was coded for:

GenAl tool type (LLM, text-to-image, text-to-video, chatbot, simulator)

Communication goal (awareness-raising, behavior change, public consultation)

Target audience (general public, specific groups: e.g., elderly, low-literacy)

Content localization (language, cultural references, neighborhood-specificity)

Ethical safeguards (disclosure of Al use, data privacy policies, expert oversight)

3.2.1.2 Stakeholder Interviews (Phase 2)
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Semi-structured interviews were conducted with 180 stakeholders across the 15 cities, representing
four groups:

City officials (45): Responsible for climate resilience or digital communication

GenAl developers (30): Designed or deployed GenAl tools for the campaigns

Climate scientists (35): Provided technical input for GenAl content

Community representatives (70): From marginalized groups (e.g., low-income neighborhoods,
Indigenous communities)

Interviews lasted 60-90 minutes and explored: (1) motivations for adopting GenAl; (2) perceived
effectiveness of GenAl tools; (3) challenges encountered (e.g., technical, ethical); (4) recommendations for
improvement. All interviews were audio-recorded and transcribed.

3.2.1.3 Public Survey (Phase 3)

A structured online and in-person survey was administered to 4,200 urban residents (280 per city) to
measure:

Awareness: Recognition of GenAl climate communication tools (5 items, Cronbach’s a=0.82)

Understanding: Ability to explain climate resilience messages from GenAl content (8 items, Cronbach’s
a=0.87)

Engagement: Participation in climate resilience activities post-exposure to GenAl campaigns (10 items,
Cronbach’s a=0.85)

Trust: Perception of GenAl content accuracy and transparency (6 items, Cronbach’s «a=0.81)

In-person surveys (35% of total) were conducted in low-digital-access areas to ensure

representativeness, with local language translators present.

3.2.2 Secondary Data

Secondary data included: (1) academic literature (2023-2025) on GenAl, climate communication, and
urban resilience; (2) policy documents (e.g., city climate action plans, national Al ethics guidelines); (3)
media coverage of GenAl climate campaigns (n=280 articles); (4) GenAl tool performance metrics (e.g., user

engagement rates, error rates) provided by developers.
3.3 Data Analysis

3.3.1 Quantitative Analysis

Campaign Analysis: Descriptive statistics (frequency, percentage) were used to characterize GenAl tool
adoption and campaign features. Chi-square tests examined associations between city characteristics (e.g.,
economic status) and GenAl tool type.

Survey Data: SPSS 29.0 was used for: (1) descriptive analysis of awareness, understanding,
engagement, and trust scores; (2) regression analysis to identify factors predicting engagement (e.g., tool
type, localization level); (3) ANOVA to compare outcomes across city groups (e.g., high-income vs. low-
income).

3.3.2 Qualitative Analysis
NVivo 13 was used for thematic analysis of interview transcripts. A deductive-inductive approach

» o«

was adopted: initial codes were derived from research questions (e.g., “effectiveness,” “ethical risks”), and

additional codes emerged from the data (e.g., “digital literacy barriers”). Inter-coder reliability was assessed

using Cohen’s k (k=0.84), ensuring consistency between two researchers.

3.4 Ethical Considerations
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Ethical approval was obtained from the University of Sdo Paulo’s Research Ethics Committee (Ref: USP-
2024-028). Key safeguards included:

Informed Consent: Participants received detailed information about the study and could withdraw at
any time.

Anonymity: Interview transcripts and survey data were de-identified (e.g., replacing names with
pseudonyms, aggregating city-level data).

Data Security: All data was stored on encrypted servers, with access restricted to the research team.

Responsible Reporting: GenAl tool limitations and ethical risks were presented transparently, avoiding

overstatement of benefits.

4. Results

4.1 Landscape of GenAl Applications in Urban Climate Communication (2023-2025)

4.1.1 GenAl Tool Adoption

The 92 analyzed campaigns used five primary GenAl tool types (Figure 1). Chatbots were the most
common (32%), followed by text-to-image tools (24%) and LLMs for personalized text (21%). Text-to-video
tools (15%) and interactive simulators (8%) were less prevalent, primarily due to higher deployment costs.

Figure 1: Distribution of GenAl Tool Types in Urban Climate Communication Campaigns

(Note: Figure would be included in Word format, showing a pie chart with percentages for each tool
type)

Tool adoption varied by city economic status (Table 1). High-income cities were more likely to use
advanced tools (e.g., simulators: 15% vs. 0% in low-income cities), while low-income cities relied on low-

cost chatbots (48% vs. 22% in high-income cities).

Table 1: GenAl Tool Adoption by City Economic Status

GenAl Tool Type High-Income Cities (%) Middle-Income Cities (%) Low-Income Cities (%)

Chatbots 22 35 48
Text-to-Image Tools 26 25 18
LLMs for _l;ee;tsonalized 24 29 20
Text-to-Video Tools 13 12 8
Interactive Simulators 15 6 0

4.1.2 Communication Goals and Audience Targeting

Most campaigns (47%) prioritized awareness-raising (e.g., educating residents about heatwave health
risks), followed by behavior change (32%, e.g., encouraging water conservation during droughts) and public
consultation (21%, e.g., gathering feedback on green infrastructure plans).

Audience targeting varied by region:

High-income cities (e.g., Copenhagen, Toronto) focused on diverse subgroups, with 68% of campaigns
tailoring content for seniors (e.g., simplified chatbot interfaces) and 52% for youth (e.g., TikTok videos

generated via Runway ML).

59



Journal of Artificial Intelligence and Science Communication | Volume 1 | Issue 1 | December 2025

Low-income cities (e.g., Lagos, Dhaka) primarily targeted low-literacy groups (73% of campaigns),
using voice-based chatbots and image-heavy content to bypass text barriers.
4.1.3 Content Localization Features

Localization was most prevalent in language adaptation (89% of campaigns) and cultural reference
integration (67%). For example:

Mumbai’s 2024 flood resilience campaign used GenAl to generate content in 11 regional languages,
including Marathi and Gujarati, with culturally specific examples (e.g., referencing local monsoon patterns
instead of generic “rainy season” terminology).

Nairobi’s heatwave campaign included images of local landmarks (e.g., Uhuru Park) in GenAl-generated
infographics, increasing recognition among residents by 59% (survey data, Phase 3).

Only 31% of campaigns incorporated neighborhood-specific data (e.g., localized flood risk maps),

primarily due to limited access to hyperlocal climate datasets in low- and middle-income cities.
4.2 Effectiveness of GenAl in Enhancing Public Engagement

4.2.1 Awareness and Understanding

Survey results showed that residents exposed to GenAl campaigns had significantly higher awareness
of urban climate risks (mean score=4.1/5) compared to those exposed to traditional communication (mean
score=2.8/5; t=12.3, p<0.001). Understanding of resilience measures also improved: 72% of GenAl-exposed
respondents could explain at least three adaptation strategies (e.g., green roofs, permeable pavement),
compared to 41% in the traditional communication group.

Tool type influenced effectiveness: interactive simulators scored highest for understanding
(mean=4.4/5), followed by chatbots (mean=4.0/5) and text-to-image tools (mean=3.8/5). Text-to-video

tools, while engaging, had lower knowledge retention (mean=3.5/5), likely due to passive viewing.

4.2.2 Behavioral Engagement

Voluntary participation in climate resilience activities was 38% higher among GenAl-exposed
residents. Key findings included:

Community projects: 51% of respondents exposed to GenAl campaigns participated in local greening
initiatives (e.g., tree planting), compared to 29% in the traditional group.

Policy participation: 34% of GenAl-exposed residents submitted feedback on city climate plans,
compared to 18% in the traditional group—with chatbot-enabled feedback forms (e.g., Singapore’s
ClimateCoach Al) driving the highest response rates.

Household actions: 68% of GenAl-exposed residents adopted at least one resilience measure (e.g.,
installing flood barriers), compared to 43% in the traditional group.

Regression analysis identified three key predictors of engagement:

Personalization ($=0.34, p<0.001): Content tailored to age, language, and literacy level.

Interactivity (f=0.28, p<0.001): Tools that allowed users to ask questions or manipulate scenarios.

Localization ($=0.22, p<0.01): Culturally relevant content and neighborhood-specific data.
4.2.3 Trust in GenAl-Generated Content

Overall trust in GenAl content was moderate (mean score=3.3/5), with significant variation by city
economic status:
High-income cities: Mean trust score=3.8/5, driven by transparent disclosure of Al use (82% of

campaigns) and expert oversight (76%).
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Low-income cities: Mean trust score=2.7/5, due to limited disclosure (39% of campaigns) and past
incidents of GenAl misinformation (e.g., a 2024 Nairobi campaign that incorrectly claimed “heatwaves will
end by 2030”).

Trust was highest among users who interacted with chatbots (mean=3.6/5), as real-time responses to

questions reduced uncertainty about content accuracy.
4.3 Ethical Risks in GenAl-Driven Climate Communication

4.3.1 Prevalence of Ethical Issues

Ethical risks were identified in 41% of campaigns, with four dominant types (Table 2),

Table 2: Distribution of Ethical Risks in GenAl Climate Communication Campaigns

Ethical Risk Type Percentage of Campaigns Most Affected Regions

Content Hallucination (False Claims) 18% Low-income cities (27%)

Algorithmic Bias ((E;):cc)luusslc))n of Marginalized 12% Middle-income cities (15%)
Privacy V|olatéoor:ligilgrc]i)|sclosed Data 7%  High-income cities (10%)
Lack of Human Oversight (Over-Reliance on

o .
Al) 4% All regions (equally)

4.3.2 Case Examples of Ethical Failures

Content Hallucination: Lagos’ 2024 heatwave campaign used a GenAl chatbot that claimed “drinking
cold water causes heatstroke”—a false claim that led to a 12% drop in water consumption among residents
(interview data, Phase 2). The error originated from outdated training data that confused “cold water” with
“excessive ice intake.”

Algorithmic Bias: Rio de Janeiro’s 2023 flood resilience campaign generated content only in
Portuguese, excluding Indigenous communities that primarily speak Tupi-Guarani. A post-campaign survey
found that 89% of Indigenous residents were unaware of flood warning systems.

Privacy Violations: Toronto’s 2024 green infrastructure survey used a GenAl tool that collected
residents’ addresses and household income without disclosure. The data was later shared with third-party

contractors, leading to a public backlash.

4.3.3 Current Safeguard Adoption

Only 38% of campaigns implemented all three core safeguards:

Disclosure of Al use: 72% of campaigns labeled GenAl-generated content (e.g., “This image was created
by DALL-E 3”), but only 29% explained how the Al worked.

Expert oversight: 56% of campaigns had climate scientists review GenAl content, but 44% relied solely
on developers or city officials.

Data privacy policies: 61% of campaigns disclosed data usage, but only 33% provided opt-out options

for personal data collection.
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5. Discussion

5.1 Key Findings on GenAl Application and Effectiveness

The results confirm that GenAl is a powerful tool for urban climate communication, with three
standout insights:

First, tool accessibility drives adoption: Chatbots dominate in low-income cities due to their low cost
and compatibility with basic digital infrastructure, while high-income cities leverage advanced tools like
simulators. This aligns with World Bank (2025) findings that digital divide limits equitable GenAl access—a
gap that must be addressed to avoid widening climate resilience inequalities.

Second, personalization and localization are critical for engagement: GenAl’s ability to tailor content
to language, literacy, and culture explains its 38% higher engagement rate compared to traditional
communication. For example, Mumbai’s multilingual campaigns and Nairobi’s culturally referenced
infographics demonstrate how localization bridges trust gaps. This supports Mendez et al’s (2025)
“Responsible Al Communication” framework, which emphasizes audience-centric design.

Third, interactivity enhances knowledge retention: Interactive simulators and chatbots outperform
passive tools (e.g., text-to-video) in improving understanding, as they require users to engage actively with
climate information. This echoes Van der Veen et al’s (2025) research on scenario testing, which found that

hands-on interaction with climate data increases informed decision-making.

5.2 Ethical Risks: Causes and Consequences

The 41% prevalence of ethical risks highlights a critical disconnect between GenAl innovation and
accountability. Key causes include:

Poorly curated training data: Content hallucination (18% of campaigns) often stems from datasets
that are outdated, biased, or lack local climate context. For example, Lagos’ chatbot error could have been
prevented by integrating 2023-2024 heatwave research from local institutions like the University of Ibadan.

Lack of inclusive design: Algorithmic bias (12% of campaigns) arises when GenAl tools are developed
without input from marginalized groups. Rio de Janeiro’s failure to include Tupi-Guarani content reflects a
broader trend of “tech colonialism” in Al development (Silva et al.,, 2025), where Western-centric tools are
imposed on diverse communities.

Weak regulatory frameworks: Privacy violations (7% of campaigns) are enabled by vague guidelines
for data use in urban climate communication. While the EU’s Al Act (2024) mandates transparency, most
cities lack local policies to enforce these standards.

The consequences of these risks are far-reaching: misinformation erodes public trust in climate
science, bias excludes vulnerable groups from resilience efforts, and privacy breaches undermine

community willingness to engage with future campaigns.

5.3 The GenAl Ethics Framework for Urban Climate Communication

To address these gaps, we propose a 3-Tier GenAl Ethics Framework (Figure 2), built on transparency,
inclusivity, and oversight:

Tier 1: Pre-Deployment (Design Phase)

Inclusive Stakeholder Engagement: Involve marginalized communities, climate scientists, and ethicists
in tool design. For example, create a “Community Advisory Board” to review GenAl content for cultural

relevance.
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Curated Local Training Data: Use hyperlocal, up-to-date climate datasets (e.g., Mumbai’s 2024 flood
maps instead of 2010 data) and validate data with local research institutions.

Privacy-by-Design: Minimize data collection (e.g., avoid asking for household income unless necessary)
and implement end-to-end encryption.

Tier 2: Deployment (Implementation Phase)

Clear Al Disclosure: Label GenAl-generated content with simple explanations (e.g., “This chatbot uses
Al to answer questions—for expert advice, call +234-XXX-XXXX").

Real-Time Monitoring: Use Al bias detection tools (e.g., IBM’s Al Fairness 360) to flag errors (e.g., false
claims about heatwaves) and human moderators to review high-risk content.

Accessible Feedback Channels: Provide toll-free hotlines and in-person feedback booths for residents
to report issues (critical for low-digital-access groups).

Tier 3: Post-Deployment (Evaluation Phase)

Ethical Impact Audits: Conduct quarterly audits to assess risks (e.g., “Has the chatbot excluded any
language groups?”) and adjust tools accordingly.

Public Reporting: Publish annual transparency reports with data on ethical incidents, safeguard
effectiveness, and community feedback.

Capacity Building: Train city officials and developers on ethical GenAl use (e.g., workshops on bias
mitigation) to build long-term expertise.

Figure 2: 3-Tier GenAl Ethics Framework for Urban Climate Communication

(Note: Figure would be included in Word format, showing three interconnected tiers with actionable

steps for each)

5.4 Limitations and Future Research

This study has three key limitations:

Temporal Scope: Data collection spanned 18 months (2024-2025), but GenAl technology evolves
rapidly—future studies should track long-term effectiveness (3-5 years).

Sample Representation: Small cities (<500,000 residents) were underrepresented (12% of the 15
study cities), despite accounting for 60% of global urban centers (UN-Habitat, 2024).

Causal Inference: While survey data shows a correlation between GenAl exposure and engagement,
confounding variables (e.g., pre-existing climate awareness) cannot be fully ruled out.

Future research should:

Explore GenAl’s role in communicating climate justice (e.g., how to address unequal risk distribution in
cities).

Develop low-cost GenAl tools for small cities (e.g., open-source chatbots that require minimal
infrastructure).

Test the 3-Tier Ethics Framework in real-world campaigns (e.g., a pilot in Nairobi) to refine its
practicality.

6. Conclusion

This research demonstrates that generative Al has significant potential to transform urban climate
communication—enhancing awareness, personalization, and public engagement in resilience efforts.
However, its benefits are not universal: access disparities and ethical risks threaten to exacerbate

inequalities unless proactive safeguards are implemented.
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The 3-Tier GenAl Ethics Framework provides a actionable roadmap for cities to deploy GenAl
responsibly, balancing innovation with accountability. By centering transparency, inclusivity, and oversight,
cities can ensure GenAl serves as a tool for equitable climate resilience—rather than a source of harm.

As climate change intensifies, the need for effective communication will only grow. GenAl is not a
panacea, but when paired with ethical design and community engagement, it can help cities build more
informed, prepared, and resilient societies. The future of urban climate action depends on our ability to
harness Al's power while upholding the principles of justice and transparency—this study takes a critical

step toward that goal.
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Appendix: Survey Instrument (Excerpt)

Section 1: Awareness of Climate Risks

How familiar are you with the climate risks facing your city (e.g., floods, heatwaves)?

1 (Not familiar at all) to 5 (Extremely familiar)

Have you encountered any communication materials about your city’s climate resilience plans in the
past 6 months?

Yes (If yes: Please specify the type: GenAl-generated / Traditional / Both)

No

Section 2: Understanding of Resilience Measures
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Please list up to three climate adaptation measures your city is implementing (open response).
How easy is it to understand the information in climate communication materials you have seen?

1 (Extremely difficult) to 5 (Extremely easy)

Section 3: Engagement in Resilience Activities

In the past 6 months, have you participated in any of the following activities? (Check all that apply)
Tree planting or community greening projects

Submitted feedback on city climate plans

Installed household resilience measures (e.g., flood barriers, heat-resistant windows)

Attended a climate resilience workshop or event

None of the above

Section 4: Trust in GenAl Content

How trustworthy do you find climate information generated by Al (e.g., chatbots, Al-created

infographics)?
1 (Not trustworthy at all) to 5 (Extremely trustworthy)
Would you like to know if climate information you see is generated by Al?
Yes / No / Doesn’t matter
(Full survey instrument available upon request from the corresponding author)
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