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Artificial Intelligence has is a pivotal tool in enhancing crisis management during natural
disasters such as earthquakes. This article examines the role of Al in generating real-time
information, predicting stakeholder and population responses, and optimizing decision-
making processes. A meta-analysis of existing literature highlights Al's potential to
transform traditional crisis management approaches by enabling rapid assessment of

Earthquakes . . . . . . .
disaster scenarios, efficient resource allocation, and communication strategies tailored to
situational dynamics. However, the integration of Al in such critical domains requires not
only technological advancement but also a paradigm shift in the skills and competencies of
crisis management professionals. This paper argues for the necessity of continuous
education for stakeholders, emphasizing training in Al tools and data literacy to ensure
effective utilization of these technologies in high-stakes environments. Furthermore, it
explores the ethical implications of Al use in crisis contexts, including issues of

Received: Sep. 6, 2020 accountability, data privacy, and bias mitigation. To address these challenges through

Revised: Nov. 10, 2020 sustained education and interdisciplinary collaboration, stakeholders should harness ATl’s

Accepted: Dec. 15, 2020 full potential while minimizing risks.

INTRODUCTION and severity of natural disasters necessitate a

Communication technologies have created a paradigm shift in disaster risk management (DRM),

completely new world (Nosraty et al., 2020) and integrating cutting-edge technologies to enhance

artificial intelligence has created new solutions to preparedness, response, and recovery efforts. Al has
our uncontrolled problems. The increasing frequency emerged as a transformative tool in this domain,
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offering real-time data processing, predictive
analytics, and automated decision support to
mitigate disaster impacts effectively. Al-driven
models facilitate hazard detection, risk assessment,
resource allocation, and situational awareness,
significantly improving crisis management
strategies. Nevertheless, The COVID-19 pandemic
highlighted the critical role of reliable technological
infrastructure in addressing societal challenges,
particularly in ensuring accessibility and continuity
in essential systems such as education and
healthcare. This underscores the importance of
investing in robust infrastructure to support Al-
driven solutions in disaster risk management
(Mohammadi & Kharazmi, 2021). However,
leveraging Al in DRM requires not only
technological advancements but also a
reconfiguration of human expertise, necessitating
continuous  education  and interdisciplinary
collaboration among stakeholders.

The integration of Al in disaster management
encompasses various  applications, including
machine learning-based forecasting, geospatial
analytics, and natural language processing for early
warning systems. Al-powered simulations enhance
emergency preparedness by modeling disaster
scenarios, optimizing resource distribution, and
refining communication strategies. Furthermore,
deep learning techniques improve the accuracy of
hazard predictions, contributing to timely
evacuations and efficient post-disaster recovery.
Despite these advancements, challenges persist
regarding data quality, model interpretability,
algorithmic  biases, and ethical concerns,
underscoring the need for well-trained professionals
equipped with Al literacy.

Continuous education plays a pivotal role in
bridging the gap between Al innovations and their
practical deployment (Shahghasemi, 2025). As
highlighted by Dariush et al. (2017), educational
motivation often persists across socio-economic
backgrounds, suggesting that the drive to learn and
apply new technologies like Al is more strongly
influenced by intrinsic ambition than financial
status. This underscores the potential for inclusive
Al training programs that empower professionals
regardless of their SES. Professionals in crisis
response, emergency planning, and humanitarian
aid must acquire technical proficiency in Al-driven

analytics, data ethics, and algorithmic decision-
making to maximize the benefits of these
technologies. Professionals in crisis response,
emergency planning, and humanitarian aid must
acquire technical proficiency in Al-driven analytics,
data ethics, and algorithmic decision-making to
maximize the benefits of these technologies. Ethics is
not something that can be assumed to be inherently
understood; it must be actively taught. Research
shows that even highly educated individuals often
lack awareness of ethical rules, particularly in
academic contexts, highlighting the need for
stronger emphasis on ethical education in
professional environments (Sabbar et al., 2019).
Moreover, policymakers must establish regulatory
frameworks to ensure Al applications align with
ethical guidelines, ensuring transparency,
accountability, and equitable disaster response.
Collaborative learning environments, including
interdisciplinary training programs and Al-driven
simulations, can facilitate knowledge transfer
between technologists, policymakers, and emergency
responders.

Beyond technical considerations, Al-driven
disaster management introduces critical ethical and
social implications. Issues such as data privacy,
accountability in algorithmic decisions, and the
potential for exacerbating existing socio-economic
disparities must be addressed through robust
governance mechanisms. Fostering trust is a critical
aspect of implementing Al systems in disaster risk
management, particularly institutional trust, which
relies on the interplay of legality, oversight, and the
public sphere within civil society. Research shows
that building institutional trust requires efforts from
both civil society and governments, where effective
governmental structures—such as the separation of
powers and the promotion of individual liberties—
strengthen legal protections, ultimately creating a
protected and trusted professional environment
(Kodabakhshi et al., 2021). Also, ensuring inclusivity
in Al training and deployment can mitigate biases
and enhance trust in Al-powered disaster response
systems. By fostering a culture of continuous
education and responsible Al implementation,
stakeholders can harness AI’s full potential while
minimizing associated risks.

Public sentiment plays a critical role during
disaster times, significantly influencing community
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responses, governmental actions, and overall
disaster management effectiveness. In times of crisis,
emotions such as fear, anxiety, distress, and
uncertainty often dominate public discourse, shaping
how people perceive risks and respond to emergency
directives. Kharazmi and Mohammadi (2020)
highlight how media shapes public perception during
crises, using political narratives to influence how
events are understood, underscoring the powerful
role of media in framing societal issues. Social media
platforms amplify these sentiments, creating rapidly
evolving narratives that can either aid or hinder
disaster risk management (DRM). While public
sentiment can drive community solidarity,
awareness, and mobilization, it can also lead to
panic, misinformation, and social unrest if not
effectively managed (Sabbar and Hyun, 2016; Sabbar
and Matheson, 2019). People are increasingly joining
the social media (Nosraty et al., 2021) and the social
media has effects beyond informing or connecting
that might not be desirable. In fact, people nowadays
live their emotional lifes on social media (Nosrati et
al., 2023). We can criticize this phenomenon in
detail but there is an opportunity for DRM in the
data people produce on social media. Governments
and emergency response agencies must navigate
these emotional landscapes carefully, ensuring that
accurate information reaches the public while
countering false narratives and fear-driven
misinformation.

Al has emerged as a powerful tool for analyzing
and mitigating social media sentiments during DRM.
Al-driven natural language processing (NLP)
algorithms can analyze millions of social media posts
in real time, detecting trends in public sentiment,
misinformation, and emerging concerns. This allows
disaster management agencies to identify fear-
mongering, detect misinformation, and deploy
accurate, timely counter-messaging strategies. Al-
powered chatbots and automated response systems
can also engage with the public, providing verified
information and addressing public concerns
proactively. Additionally, sentiment analysis models
help policymakers gauge public trust levels and
adjust crisis communication strategies accordingly.
By leveraging Al to monitor and manage social
media sentiments, DRM agencies can foster public
resilience, enhance crisis communication, and
reduce misinformation-driven panic, ultimately
leading to a more informed, adaptive, and effective
disaster response.

This paper explores the evolving role of Al in
disaster risk management, emphasizing the
imperative for ongoing education and training to
enhance Al adoption in high-stakes environments.
Through a meta-analysis of existing literature, it
examines  Al’'s  contributions to  disaster
preparedness, response optimization, and ethical
challenges. The study underscores the necessity of
equipping disaster management professionals with
Al competencies to ensure effective, responsible, and
equitable crisis mitigation strategies. By advocating
for sustained education, this research highlights the
intersection of technology, policy, and human
expertise in shaping resilient disaster management
frameworks.

METHODOLOGY

This study employs a systematic literature review to
analyze the role of Al in disaster risk management
(DRM), emphasizing the importance of continuous
education for professionals in this field. The research
synthesizes findings from peer-reviewed journal
articles, conference proceedings, and institutional
reports that discuss Al applications in early warning
systems, disaster prediction, response optimization,
and recovery planning. The reviewed studies were
published between 2019 and 2025, ensuring that the
analysis reflects the most recent advancements in
Al-driven DRM technologies. The sources were
selected from Scopus, Web of Science, IEEE Xplore,
ScienceDirect, SpringerLink, and Google Scholar,
along with institutional reports from the World
Bank, UNDRR, and national disaster agencies. The
inclusion criteria focused on studies that provided
empirical evidence of AI's impact on crisis
management, training needs, and ethical
considerations.

A total of 105 studies were initially identified
based on their relevance to Al in DRM. After
removing duplicates and excluding studies without
empirical validation, 37 studies were included in the
final analysis. The reviewed studies were categorized
into four key themes: (1) Al-driven crisis response,
(2) Al applications in early warning and risk
assessment, (3) continuous education and training in
Al for DRM, and (4) ethical and policy
considerations in Al adoption. Virtual education, as
discussed by Dastyar et al. (2023), plays a significant
role in delivering such continuous and
interdisciplinary education, particularly by bridging
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geographic and social gaps and fostering
environmental and technological awareness essential
for DRM. The geographical distribution of the
selected studies included North America (28%),
Europe (24%), Asia (26%), Africa (12%), and Latin
America (10%), reflecting AI’s global adoption trends
in DRM. The methodology also incorporated case
study analysis to evaluate AI's impact on disaster
scenarios in  various  regions,  considering
technological infrastructure, policy frameworks, and
socio-economic factors. The study follows the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) framework, ensuring
rigor, transparency, and reliability in data selection
and synthesis (Shahghasemi et al., 2011). Findings

were then synthesized into practical
recommendations for integrating Al training and
interdisciplinary collaboration into DRM

frameworks, ensuring that professionals are well-
equipped to leverage Al in crisis management.

FINDINGS

Ogie et al. (2018) conducted a systematic literature
review on the application of Al in disaster risk
communication, emphasizing its role in enhancing
early warning systems and situational awareness.
The study highlighted the importance of effective
disaster risk communication in ensuring timely and
appropriate responses from both the public and
emergency operators. The authors identified two
primary research areas where Al is being utilized: (1)
prediction and monitoring for early warning, and (2)
information extraction and classification for
situational awareness. Al-driven  approaches,
including machine learning techniques, were found
to improve disaster forecasting and real-time data
analysis, enabling more precise risk communication.
The study also provided background information to
support the future development of Al applications in
disaster risk communication. Ogie et al. concluded
that Al has the potential to significantly improve
disaster communication strategies by automating
risk prediction and enhancing the dissemination of
critical information.

Deparday et al. (2019) explored the role of
machine learning (ML) in disaster risk management
(DRM), emphasizing its ability to enhance data
analysis, risk assessment, and decision-making. The
report highlighted that DRM relies on diverse data

types, complex modeling techniques, and extensive
computational processes to predict and mitigate
disaster impacts. The authors provided a
comprehensive yet accessible guide on ML
applications in DRM, explaining how ML algorithms
can process vast amounts of data from sources such
as weather models, seismic fault analyses, and urban
exposure assessments. The report illustrated how
ML improves hazard prediction, enhances early
warning systems, and supports real-time disaster
response. Case studies demonstrated the
effectiveness of ML in various DRM applications,
ranging from flood forecasting to damage
assessment and resource allocation. Despite the
advantages of ML, the report acknowledged
challenges such as data availability, model
interpretability, and the need for human oversight in
decision-making processes. The authors concluded
that ML has the potential to revolutionize DRM by
making risk assessments more accurate and efficient.
They recommended further interdisciplinary
research and increased investment in ML-driven
DRM initiatives.

lzumi et al. (2019) examined the role of
innovation and technology in disaster risk reduction
(DRR) within the framework of the Sendai
Framework for Disaster Risk Reduction. The study
highlighted the need for stronger integration of
science and technology into policy-making,
emphasizing that gaps in evidence-based decision-
making hinder effective DRR implementation. A
survey conducted among representatives from
academia, government, NGOs, and the private sector
identified community-based DRR and risk
management as the most effective DRR innovations.
The findings revealed that both technological
products and innovative approaches contribute to
enhancing traditional DRR strategies. The study also
emphasized the importance of networking,
coproduction of knowledge, and a stronger role for
academia in bridging science, technology, and
policy-making. The authors recommended fostering
closer collaboration between researchers and
practitioners, increasing knowledge-sharing through
case studies, strengthening stakeholder
communication via national and local platforms, and
recognizing that DRR innovations extend beyond
high-tech solutions to include effective approaches.
Additionally, they underscored the potential of Al,
communication tools, and climate-related
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innovations in improving DRR strategies.

Ivi¢ (2019) examined the application of Al in
geospatial analysis for disaster management,
emphasizing its role in enhancing response and
recovery efforts. The study highlighted the
importance of accurate and real-time spatial data in
identifying and mitigating risks associated with both
natural and artificial disasters. The paper discussed
how technological advancements have broadened the
availability of spatial data sources, including
traditional sensors and nontraditional, informal data
streams. Al tools were found to be increasingly
utilized for integrating and analyzing this vast
amount of data, enabling rapid responses and
improved decision-making. The study outlined AI's
capabilities in identifying risk areas, assessing
hazards, and predicting future disaster-related needs
by analyzing spatial patterns. Al-driven geospatial
analysis was particularly noted for its ability to
improve the accuracy of disaster preparedness
strategies and enhance the efficiency of response
mechanisms. Ivi¢ concluded that Al-based geospatial
analysis represents a crucial advancement in disaster
management, providing smarter and more effective
solutions for mitigating disaster risks. The study
underscored the need for continued research and
development to further integrate Al with geospatial
technologies for improved disaster resilience.

Sun et al. (2020) conducted a comprehensive
review of Al applications in disaster management,
analyzing their role across all four phases:
mitigation, preparedness, response, and recovery.
The study emphasized the increasing need for Al-
driven solutions as natural hazards continue to cause
escalating damage and socioeconomic losses.

The authors examined various Al techniques
used for disaster data processing, including machine
learning, natural language processing, and decision
support systems. Al applications were found to be
particularly concentrated in the disaster response
phase, where they enhance early warning systems,
optimize resource allocation, and improve real-time
decision-making. The study also highlighted Al-
based tools designed to support emergency planning,
risk assessment, and infrastructure resilience.
Despite AI's benefits, Sun et al. identified several
challenges, such as data scarcity, model
interpretability, and ethical considerations, which
need to be addressed for more effective Al
integration in disaster management. The authors

concluded that further research and technological
advancements are necessary to enhance AI’s role in
all disaster management phases, ensuring more
proactive and data-driven risk reduction strategies.

Sulaiman et al. (2021) explored the role of Al in
disaster management, emphasizing its applications
across all four phases: mitigation, preparedness,
response, and recovery. The study highlighted Al-
driven technologies such as geospatial analysis,
remote sensing (RS), machine learning, drone
technology, and telecommunications, which enhance
situational awareness and decision-making in
disaster scenarios. The authors discussed how Al
integration with geographic information systems
(GIS) and RS enables improved disaster planning,
analysis, and response efficiency. Visualization tools,
satellite imagery, and Al analytics were identified as
crucial in supporting governments' ability to make

rapid, informed decisions post-disaster.
Additionally, Al applications in smart city planning,
transportation, and environmental impact

assessments were examined for their contributions
to disaster resilience. Sulaiman et al. concluded that
Al plays a transformative role in disaster
management by facilitating faster, data-driven
responses and improving risk assessments. The
study recommended continued interdisciplinary
research to enhance AI’s integration into disaster
management frameworks, ensuring more effective
hazard mitigation and emergency response
strategies.

Tan et al. (2021) conducted a systematic review of
Al applications in natural disaster management
(NDM), analyzing trends and modeling practices
across different disaster stages. The study addressed
the increasing frequency and intensity of natural
disasters due to climate change and human
activities, emphasizing AI's role in handling large
and nonlinear datasets with higher accuracy and
efficiency. The review examined 278 studies sourced
from Elsevier Science, Springer LINK, and Web of
Science, assessing Al applications in disaster
prediction, monitoring, response, and recovery. The
findings provided insights into the methodologies
used for various disaster types and identified gaps in
current research. The study highlighted the
practicality of Al in improving disaster risk
assessment while recognizing the need for more
advanced models to enhance predictive accuracy and
decision-making. Several recommendations were
proposed to refine Al-based disaster management



18

Socio-Spatial Studies, Vol. 5, Issue 1, Pp 1-11, Winter 2021

approaches and improve modeling quality. Tan et al.
concluded that Al has become an essential tool for
NDM, yet further research is required to develop
innovative Al models that address existing
methodological limitations. They advocated for
improved data integration and interdisciplinary
collaboration to maximize AI’s potential in disaster
resilience efforts.

Gevaert et al. (2021) examined the ethical and
accountability challenges associated with the use of
Al in disaster risk management (DRM). The study
emphasized that while Al has the potential to
improve disaster prediction, mitigation planning,
and post-disaster aid distribution, it also introduces
ethical concerns related to fairness, bias, and
transparency.

The authors highlighted the risks of hidden
geospatial biases in Al-driven disaster risk models,
which can lead to inaccurate assessments and
inequitable disaster responses. A key concern was
the disconnect between algorithm developers and
the affected communities, which can result in models
that fail to account for local values and social
contexts. The study underscored the need for
interdisciplinary collaboration between Al
researchers, DRM practitioners, and local
stakeholders to ensure responsible Al deployment.
The perspective called for greater scrutiny of Al
fairness in DRM, advocating for transparency in data
collection, algorithmic accountability, and mitigation
of biases in disaster prediction and response. The
authors concluded that addressing these challenges
is essential to ensuring that Al-driven DRM systems
are equitable, ethical, and effective in reducing
disaster impacts.

Kankanamge et al. (2021) conducted an empirical
study to examine public perceptions regarding the
role of Al in disaster management across three major
Australian cities—Sydney, Melbourne, and Brisbane.
The study aimed to address the knowledge gap
concerning how different demographic groups
perceive Al-driven disaster management
applications. The researchers collected data from
605 residents using an online survey and employed
statistical modeling to analyze the responses. The
findings revealed several key insights: (a) younger
generations demonstrated a greater appreciation of
Al’s potential in disaster management; (b)
individuals with tertiary education exhibited a better

understanding of AT’s benefits in both pre- and post-
disaster phases; and (c) public sector administrative
and safety workers, who play a crucial role in
disaster response, placed higher value on Al
applications. The study underscored the significance
of considering public perceptions when integrating
Al into disaster management strategies. The authors
recommended that policymakers and disaster
management authorities take public attitudes into
account to enhance Al adoption and effectiveness in
disaster response and preparedness.

Kuglitsch et al. (2022) examined the role of Al,
particularly machine learning (ML), in disaster risk
reduction (DRR), highlighting its applications in
forecasting extreme events, developing hazard maps,
detecting disasters in real-time, and enhancing
situational awareness and decision support. The
study explored both the opportunities and challenges
of integrating Al into DRR frameworks. The authors
discussed AI's potential to improve disaster
preparedness and response by providing more
accurate predictions and facilitating better
communication among policymakers, stakeholders,
and the public. However, they also identified key
challenges, including data limitations, model
interpretability, ethical concerns, and the need for
interdisciplinary collaboration. The study
emphasized the importance of strategic partnerships
to advance Al-driven DRR initiatives and ensure that
Al solutions are effectively implemented. Kuglitsch
et al. concluded that realizing AI’s full potential for
DRR requires addressing technical and ethical
challenges while fostering collaboration among
researchers, policymakers, and disaster management
practitioners. They called for the development of a
comprehensive Al strategy to enhance disaster
resilience and improve risk management outcomes.

Munawar et al. (2022) reviewed the role of
disruptive technologies in disaster risk management,
emphasizing their integration into smart cities to
enhance disaster preparedness and response. The
study examined state-of-the-art technologies such as
the Internet of Things (IoT), Al, image processing,
big data analytics, and smartphone applications,
identifying their current applications and existing
barriers to widespread adoption. The authors
classified these technologies based on their relevance
to flood prediction, risk assessment, and hazard
analysis, highlighting their potential to improve
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disaster forecasting and automated emergency
response. The study also proposed a novel
framework integrating big data and Al to optimize
disaster management strategies. Key challenges
identified included data security concerns,
infrastructure limitations, and the need for
interdisciplinary collaboration to facilitate the
adoption of disruptive technologies in urban disaster
management. Munawar et al. concluded that
harnessing disruptive technologies in smart city
frameworks can significantly enhance disaster
resilience and post-disaster recovery efforts. They
recommended further research on overcoming
technological and policy-related barriers to ensure
effective deployment in disaster-prone urban
regions.

Jiang et al. (2022) developed a machine learning-
based model to predict landslide risk in open-pit
mine dumps, focusing on the impact of heavy rainfall
on slope stability. The study aimed to enhance mine
production safety by establishing an accurate and
rapid prediction model for landslide hazards in
mining areas. Using geological data and rainfall
conditions from an open-pit mine dump in Shaanxi
Province, the researchers employed Geo-Studio
software to calculate the slope safety factor under
different conditions. The gradient boosting
regression tree (GBRT) algorithm was then applied
to predict the factor of slope safety (FOS). The
model’s performance was compared with other
predictive algorithms, and results showed that GBRT
provided the highest accuracy. Under a "20-year
rainstorm recurrence period” scenario with a rainfall
intensity of 87 mm/day, the GBRT model predicted
an FOS of 1.283, closely matching the numerical
simulation result (FOS = 1.289) with a smaller error
margin. The study concluded that the GBRT model
demonstrated strong applicability for landslide risk
prediction in open-pit mine dumps under heavy
rainfall conditions. The authors emphasized that
implementing Al-driven early warning systems using
this model could significantly improve disaster
prevention strategies in the energy mining sector.

Bao et al. (2022) conducted a systematic review
to examine the role of digital technologies in
landslide disaster risk management, analyzing
journal papers from the ISI Web of Science. The
study aimed to assess the progress of digital
technology applications in this field and identify
future research directions. The findings indicated
that early landslide risk management research

primarily focused on hazard evaluation and
zonation. Over time, studies evolved to include
spatial predictions and landslide susceptibility
assessments, shifting from large-scale to fine-scale
analyses. Since 2009, there has been increasing
discourse on the role of digital technologies,
particularly Al and deep learning, in landslide
monitoring and risk assessment. The study found
that monitoring technologies have transitioned from
high-altitude satellite-based methods to low-altitude
drones and ground-based sensors. Among the
various digital technologies, processing techniques
were most commonly used in landslide risk research,
followed by sensing technologies. The study noted
that digital technologies played a significant role in
disaster preparedness but were underutilized in
mitigation efforts. The authors concluded that future
advancements should focus on strengthening
mitigation strategies and response mechanisms.
Additionally, digital technology applications in
landslide disaster management should be tailored to
address the needs of vulnerable populations. They
recommended that government policies account for
regional differences in economic development and
technological capacity when implementing disaster
risk management strategies. The study provided
valuable insights for scientists and policymakers
aiming to enhance landslide resilience using digital
tools.

Velev and Zlateva (2023) analyzed the challenges
associated with applying Al in disaster risk
management (DRM), highlighting both its potential
benefits and key obstacles. The study emphasized
AT’s ability to enhance disaster prediction, risk
assessment, and response optimization. However,
the authors identified several critical issues that
must be addressed for Al to be effectively integrated
into DRM systems. The primary challenges discussed
included the need for high-quality and diverse data,
ensuring Al compatibility with existing DRM
technologies, and addressing ethical and social
concerns. Data privacy and security were particularly
highlighted as Al applications often involve
analyzing sensitive information. Additionally, the
study noted the necessity of continuous research and
development to refine Al methodologies and ensure
their fair, equitable, and effective implementation in
disaster management. Velev and Zlateva concluded
that while Al holds great promise for improving
disaster resilience, overcoming these challenges is
crucial for maximizing its effectiveness. They
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recommended further interdisciplinary collaboration
and policy development to ensure Al applications
align with ethical standards and operational
requirements in DRM.

Ghaffarian et al. (2023) conducted a systematic
review on the role of Explainable Artificial
Intelligence (XAIl) in disaster risk management
(DRM), highlighting its potential to enhance
decision-making while addressing concerns about
the "black box" nature of Al models. The study
underscored the growing need for transparent and
interpretable Al-driven solutions in DRM to improve
trust, accountability, and effectiveness in disaster
response and mitigation strategies. The authors
analyzed 195 publications from Scopus and ISI Web
of Knowledge, selecting 68 studies for detailed
examination. Their findings revealed a significant
rise in XAl applications in DRM during 2022 and
2023, indicating increasing interest in making Al
models more interpretable. The study categorized Al
and XAl techniques across different disaster types,
risk components, and hazard scenarios while
identifying key challenges such as model complexity,
limited adoption in real-world settings, and gaps in
multi-hazard risk analysis. Ghaffarian et al. proposed
several research directions, emphasizing the need for
integrating XAl in early warning systems, digital
twins, and multi-hazard risk analysis. They also
advocated for incorporating causal inference
methods to improve strategy planning and the
overall effectiveness of DRM frameworks. The study
concluded that XAl has the potential to revolutionize
DRM by making Al models more transparent and
actionable, ultimately enhancing disaster
preparedness and resilience.

Thekdi et al. (2023) examined the conceptual
synergies between Al and disaster risk science,
proposing a framework to balance Al applications
with fundamental risk principles. The study
emphasized that while Al has transformed fields
such as business, healthcare, and technology, its role
in disaster risk management remains underdefined.
The authors sought to clarify how Al can be
responsibly integrated into risk science while
addressing key methodological and ethical
considerations. Using an online survey of risk and Al
professionals, the study explored four critical
questions: (1) how Al is currently applied in disaster
risk management, (2) the mutual benefits of Al and

risk science integration, (3) the synergies between Al
and risk science applications, and (4) the
characteristics  of  effective  Al-driven  risk
management. Based on the findings, the authors
developed a classification system to assess AI’s role
in risk assessment, its potential to introduce new
risks, and the adequacy of existing risk frameworks
for Al applications. The study concluded that Al
presents both opportunities and challenges in
disaster risk science, necessitating a balanced
approach to ensure responsible implementation. The
authors recommended further research on
integrating Al-driven analytics with traditional risk
assessment models while addressing ethical and
technical limitations.

Samuel (2023) explored the application of Al in
disaster prediction and risk reduction, emphasizing
its role in mitigating the impact of both natural and
man-made disasters. The study highlighted AI’s
potential to enhance disaster management by
monitoring risk indicators, predicting disaster
occurrences, and facilitating efficient rescue
operations.

The research discussed Al-driven techniques for
assessing community vulnerabilities, forecasting
disaster probabilities, and analyzing post-disaster
conditions to improve response and recovery efforts.
Al applications such as real-time data analysis,
machine learning models, and predictive analytics
were identified as essential tools for early warning
systems, risk assessment, and resource allocation.
The study also emphasized AI’s contribution to
achieving the Sustainable Development Goals by
strengthening disaster resilience and preparedness.
Samuel concluded that Al is a transformative
technology that can significantly improve disaster
response efficiency and reduce casualties. The study
recommended further research on AI’s integration
into disaster risk management frameworks to
enhance global resilience to emergencies.

Bari et al. (2023) critically examined the potential
applications of Al in disaster risk and emergency
health management, emphasizing its role in
enhancing environmental health risk evaluations
during catastrophic events. The study highlighted
the increasing need for timely and accurate disaster
risk assessments to support healthcare services in
crisis situations. The authors conducted a literature
review using databases such as PubMed, Google
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Scholar, and Scopus to explore Al’s feasibility in
disaster preparedness and emergency medical
management. They found that Al technologies,
including predictive modeling and real-time data
analysis, can significantly improve early warning
systems, resource allocation, and healthcare
responses to disasters. The study underscored AI’s
capacity to enhance decision-making by providing
insights into environmental health risks and
optimizing emergency response strategies.

Bari et al. concluded that Al-driven solutions
hold great promise for mitigating the health and
economic impacts of natural disasters. They
advocated for the integration of Al into disaster risk
management frameworks and urged policymakers to
leverage emerging Al technologies to minimize the
adverse effects of catastrophic events on public
health. Simsek et al. (2023) conducted a systematic
review on the role and applications of Al in disaster
management, focusing on its effectiveness in both
pre- and post-disaster scenarios. The study aimed to
assess AI's capacity to enhance disaster
preparedness, response, and recovery efforts, with a
particular emphasis on applications in Turkiye. The
researchers developed an inventory of Al
applications in disaster management, categorizing
datasets related to earthquakes, floods, fires,
tsunamis, and hurricanes. Their findings indicated
that Al significantly reduces logistical challenges in
disaster response and intervention. The study
observed that Al research in disaster management
has primarily focused on earthquake preparedness
and response, with limited exploration of other types
of disasters. Al technologies such as machine
learning, deep learning, artificial neural networks,
and big data analytics were found to be integral in
damage assessment, resource management, early
warning systems, and post-disaster recovery. The
authors concluded that Al plays a crucial role in
enhancing disaster management efficiency by
improving predictive accuracy and decision-making
processes. They recommended further
interdisciplinary research to expand Al applications
beyond earthquakes and integrate Al-driven
approaches into national disaster management
frameworks.

Abid et al. (2023) examined the current and
future applications of Al in disaster management,
emphasizing its role in improving response speed,
precision, and overall preparedness. The study
explored various Al-driven methodologies and

technologies, including geospatial analysis, robotics,
drones, machine learning, telecommunications,
remote sensing, and environmental impact
assessment. The researchers employed both
guantitative and qualitative methods for data
collection and analysis, offering a comprehensive
overview of AI’s integration into different phases of
disaster management. They highlighted how Al
enhances situational awareness, risk assessment,
and decision-making, particularly through remote
sensing and geographic information systems (GIS).
The study underscored the importance of GIS and
satellite imagery in emergency response, allowing
governmental agencies to optimize decision-making
and recovery efforts. The authors concluded that Al-
driven technologies are transforming disaster
management by enabling faster, more accurate
responses. They emphasized the necessity for
continued interdisciplinary research and
technological advancements to further enhance
disaster preparedness and mitigation. The study
recommended that policymakers and emergency
management organizations integrate Al-based
visualization and analytical tools to improve disaster
resilience.

Dai et al. (2024) conducted a scoping review on
the application of Al in urban ecosystem-based
disaster risk reduction (Eco-DRR), emphasizing Al’s
role in enhancing urban resilience against natural
hazards. The study addressed the increasing severity
and frequency of disasters in urban environments
and explored how Al can improve Eco-DRR
strategies by mitigating uncertainties in disaster risk
assessment and ecosystem management.

Using the PRISMA-ScR framework, the authors
analyzed 76 studies on Al applications in Eco-DRR,
examining their spatial and temporal characteristics,
disaster types, Al algorithms, and data sources. The
study developed a theoretical framework outlining
the logical relationship between Al, Eco-DRR, and
natural disaster risk. The findings highlighted three
key points: (1) disaster scales and types define the
objectives of Eco-DRR, (2) Al algorithm selection
should align with Eco-DRR goals, and (3) reliable
data sources are critical for supporting Al-driven
Eco-DRR applications. Additionally, the study
proposed four integration approaches for Al in Eco-
DRR: ecosystem services, ecosystem indicators,
dynamic change prediction, and green infrastructure
(GI) construction. Dai et al. concluded that Al has
significant potential to strengthen Eco-DRR by
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improving predictive modeling, risk assessment, and
disaster mitigation strategies. They recommended
further interdisciplinary research to refine Al
applications in urban resilience and security.

Gupta and Roy (2024) explored the applications
of Al in disaster management, emphasizing its role
in enhancing disaster preparedness, response,
mitigation, and recovery. The study analyzed 72
research articles to assess how Al-driven
techniques—including machine learning, deep
learning, and natural language processing—
contribute to disaster management efforts. The
authors highlighted that Al systems improve early
warning issuance, optimize relief logistics,
streamline risk communication, and support
evacuation planning. Al-powered analysis of satellite
imagery, sensor data, and social media enhances
disaster detection and impact assessment. The study
also addressed AI's role in decision-making for
issuing building permits and grants in post-disaster
reconstruction efforts. However, challenges such as
fragmented and incomplete datasets remain key
obstacles to maximizing AI's potential in this
domain. Gupta and Roy concluded that Al has
transformative capabilities across all phases of
disaster management, from forecasting disaster
occurrences and impact zones to identifying
vulnerable communities and optimizing response
strategies. The study called for further research to
refine Al methodologies and address challenges
related to data accessibility and integration.

Akhyar et al. (2024) conducted a methodological
review of deep Al applications in natural disaster
management, focusing on the use of advanced deep
learning techniques for disaster analysis and
response. The study examined three key disaster
types—forest fires, earthquakes, and floods—
analyzing how convolutional neural networks
(CNNs) and semantic segmentation models improve
disaster evaluation, rescue planning, and recovery
efforts. The authors reviewed various deep learning
models, including SegNet, U-Net, Fully
Convolutional Networks (FCNs), FCDenseNet,
PSPNet, HRNet, and DeepLab, highlighting their
effectiveness in processing remote sensing data for
disaster mapping. These models demonstrated
strong capabilities in delineating forest fires,
mapping flood-affected areas, and assessing
earthquake damage. However, challenges were

identified, particularly regarding the loss of spatial
information and insufficient feature representation
in CNN-based models. The study emphasized the
importance of multiscale-context feature extraction
to enhance segmentation accuracy and disaster
impact assessments. Akhyar et al. concluded that
deep learning techniques play a crucial role in
improving natural disaster response by enabling
more accurate and efficient remote sensing analysis.
They recommended further research to refine deep
learning architectures, optimize feature extraction,
and enhance the integration of Al-driven disaster
management systems.

Xu and Xue (2024) explored the applications and
challenges of Al in disaster prevention, reduction,
and relief, emphasizing Al's growing role in modern
disaster management. The study highlighted how Al
technologies, including machine learning, big data,
remote sensing, and cloud computing, have been
increasingly integrated into disaster monitoring,
assessment, and emergency response. The authors
detailed various Al applications across different
disaster types, including meteorological, geological,
and environmental hazards. Al-driven tools such as
intelligent earthquake and flood monitoring systems
were found to enhance real-time data analysis, early
warning capabilities, and disaster response
efficiency. Additionally, Al-powered robots were
identified as valuable assets for post-disaster rescue
operations, with specialized applications in fire
control, flood response, and hazardous material
management. Despite these advancements, the study
noted several challenges, including data privacy
concerns, high implementation costs, the need for
specialized personnel training, and the inherent
uncertainty of Al models in disaster prediction. The
authors stressed the importance of interdisciplinary
collaboration and policy development to address
these challenges and maximize Al's potential in
disaster risk reduction. Xu and Xue concluded that
Al has the potential to revolutionize disaster
management by improving prediction accuracy,
optimizing emergency responses, and strengthening
public education on disaster preparedness. They
recommended further research to enhance Al's
reliability, transparency, and integration into
national disaster management frameworks.

Vasiliev et al. (2024) examined the potential of Al to
enhance nature-based solutions (NbS) for disaster risk
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reduction in response to the increasing frequency and
severity of climate-related disasters. The study
highlighted that while NbS—such as wetland
restoration, reforestation, and green infrastructure—
offer  effective mitigation strategies, their
implementation faces challenges due to the need to
balance social, ecological, and economic considerations.
The authors explored how Al technologies can optimize
NbS by improving predictive modeling, risk
assessment, and decision-making processes. Al-driven
approaches were identified as valuable tools for
evaluating environmental data, simulating disaster
scenarios, and enhancing community engagement in
NbS adoption. The study also addressed the barriers to
Al integration in NbS, including limited awareness of
Al applications and the need for interdisciplinary
collaboration. Vasiliev et al. concluded that Al can
significantly improve the effectiveness and scalability of
NbS for disaster risk reduction. They provided practical
recommendations for practitioners seeking to integrate
Al into NbS design and implementation, advocating for
further research and policy support to maximize AI’s
potential in disaster resilience strategies.

Berisa et al. (2024) examined the role of Al in
enhancing risk management capabilities within
cyberspace, particularly in the context of modern
security and defense systems. The study emphasized
that crisis management relies heavily on command-
information systems, which are increasingly targeted
by cyber threats. Given the growing reliance on
cyberspace for executing security operations, the
authors explored AI’s potential to strengthen
cybersecurity and improve autonomous decision-
making in military and national defense strategies.
The research highlighted AI's ability to optimize
command-information systems, detect cyber threats,
and enhance resilience against hostile cyber
activities. Al-driven methodologies were proposed
for protecting critical infrastructure, preventing
cyber-attacks, and ensuring operational superiority
in cyberspace. The study also discussed the
implications of Al autonomy in decision-making,
particularly in managing hybrid threats and
mitigating risks in contemporary warfare and
security environments. BeriSa et al. concluded that
Al is essential for securing modern command
systems, as it enhances the efficiency and reliability
of crisis management functions. The authors
recommended further research on integrating Al
into national security frameworks to ensure
adaptive, real-time risk assessment and response

capabilities in an evolving cyber threat landscape.

Harika et al. (2024) examined the transformative
role of Al in disaster response and crisis
management, emphasizing its potential to improve
preparedness, resource allocation, and emergency
decision-making. The study compared conventional
disaster management methods with Al-driven
approaches, highlighting how technologies such as
natural language processing, predictive modeling,
computer vision, and machine learning enhance
disaster response efficiency. The authors proposed
an Al-based solution that facilitates data analysis,
resource distribution, and emergency
communication. Their methodology was evaluated
against  traditional expert-driven  approaches,
assessing factors such as response time, precision,
adaptability, and effectiveness in resource allocation.
Using real-world data and case studies, the study
demonstrated that Al-driven systems significantly
improve disaster management by swiftly analyzing
large datasets, extracting actionable insights from
unstructured information (e.g., social media posts
and satellite imagery), and enhancing situational
awareness. Harika et al. concluded that Al-powered
programs can revolutionize crisis management by
enabling faster, data-informed decision-making. The
study recommended further research to refine Al
applications in disaster response, ensuring their
scalability and integration into existing emergency
management frameworks.

Saleh (2024) proposed a smart city model driven
by Al for disaster risk management in Arabic
countries, addressing sustainability challenges
exacerbated by population growth, environmental
degradation, and climate change-related hazards.
The study highlighted the limitations many Arabic
countries face in effectively integrating smart
technologies into disaster risk reduction strategies.
The proposed Al-based decision support system
aimed to provide urban solutions for mitigating
disaster risks while advancing sustainable
development goals. A case study on flood risk
management in Syria’s coastal region demonstrated
the practical application of the model, illustrating its
potential to enhance disaster preparedness and
resilience. The study suggested that this smart city
framework could be expanded to address a range of
disasters across Syria and other Arabic countries.

Saleh concluded that adopting Al-driven smart
city solutions in disaster management could
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significantly improve risk mitigation efforts and
resilience planning in the region. The study
recommended further research and development to
refine and implement the model on a broader scale.

Shafik (2024) explored the integration of Al and
community engagement in disaster management and
preparedness, emphasizing the role of local
participation in enhancing resilience. The study
highlighted the significance of Al in improving early
warning systems, optimizing resource allocation, and
facilitating informed decision-making processes in
disaster response. The research underscored that
while Al provides sophisticated analytical techniques
for disaster monitoring, community involvement
remains crucial for fostering preparedness and
response efforts. The study examined case studies
demonstrating the effectiveness of combining Al
technologies with community-driven initiatives,
providing evidence of improved disaster response
outcomes. Key challenges were also discussed,
including ethical concerns, social limitations, and
technical constraints, which impact the adoption of
this integrated approach. Shafik concluded that a
strategic partnership between Al and local
communities represents a transformative shift
toward a more holistic and innovative disaster
management framework. The study emphasized the
need for continued interdisciplinary research and
policy support to enhance Al-driven community
engagement in disaster preparedness.

Sengoz (2024) explored the role of Al and big
data in transforming disaster management from a
reactive to a proactive approach. The study
emphasized that traditional disaster management
strategies—such as emergency planning, crisis
response, and pre-disaster preparation—rely heavily
on human resources and existing infrastructure,
limiting their effectiveness. In contrast, Al and big
data offer advanced capabilities for analyzing
complex datasets, detecting patterns, optimizing
decision-making, and predicting future disasters.
The article discussed how Al-driven models enhance
disaster risk reduction by improving early warning
systems, real-time crisis management, and post-
disaster recovery efforts. Big data technologies were
highlighted for their ability to process vast amounts
of information efficiently, providing meaningful
insights for disaster preparedness and response. The
study further examined the integration of these

technologies into disaster risk reduction strategies,
assessing their effectiveness and challenges, such as
data privacy concerns and infrastructure
requirements. Sengoz concluded that AT and big data
significantly enhance disaster resilience by enabling
faster, data-driven decision-making. The study
provided a roadmap for policymakers and
researchers to advance disaster management
strategies using emerging technologies, ultimately
contributing to more resilient communities.

Qin et al. (2024) examined the advancements in
big data and Al for natural disaster prediction and
prevention, emphasizing their role in addressing the
increasing frequency and intensity of disasters
driven by climate change. The study highlighted the
limitations of traditional disaster prediction
methods, particularly in terms of accuracy and
response speed, and explored how Al and big data
can enhance forecasting and risk management. The
authors analyzed how big data integrates
multisource information to identify disaster
patterns, while Al—using machine learning and deep
learning—improves prediction accuracy. Case studies
on earthquakes, floods, and landslides demonstrated
the practical applications of these technologies in
real-time monitoring, early warning systems, and
emergency response. The study also discussed future
trends in disaster management technology and the
ethical challenges associated with Al
implementation. The authors emphasized the
importance of interdisciplinary collaboration and
technological integration to enhance global disaster
response capabilities. Qin et al. concluded that Al
and big data have the potential to revolutionize
disaster management by improving predictive
accuracy and enabling faster, data-driven responses.
They recommended continued research to refine
these technologies and ensure their ethical and
practical effectiveness in mitigating disaster risks.

Baltazar et al. (2024) investigated the role of Al
in disaster prediction, mitigation, and response in
the Philippines, a country highly vulnerable to
natural disasters such as typhoons, earthquakes, and
floods. Using a qualitative research approach, the
authors conducted semi-structured interviews with
key stakeholders, including disaster management
officials, meteorologists, and researchers, between
June 2023 and March 2024. The study found that Al
technologies, particularly machine learning and
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neural networks, have significantly improved
disaster forecasting by analyzing large datasets from
meteorological, seismic, and geographical sources.
Al-driven models have enhanced the accuracy of
typhoon, earthquake, and flood predictions,
contributing to more effective early warning systems
and evacuation planning. However, challenges
remain, including limitations in infrastructure,
budget constraints, and data quality, which hinder
the full-scale adoption of Al in disaster risk
management (DRM). Despite these challenges, the
study identified significant opportunities for Al
development in DRM, emphasizing the importance
of international collaboration and policy support to
facilitate Al integration. The authors concluded that
Al has the potential to transform disaster response
strategies in the Philippines, but further research is
needed to overcome technical barriers and enhance
AT’s role in building disaster-resilient communities.

Albahri et al. (2024) conducted a systematic
review of trustworthy Al applications in natural
disaster management, focusing on predictive models
that enhance disaster preparedness, response, and
risk assessment. The study aimed to explore Al-
driven approaches, such as early warning systems
(EWSs), evacuation planning, and resource
allocation, to address challenges associated with
natural disasters. The authors retrieved 981 papers
from reputable databases, including ScienceDirect,
Scopus, IEEE Xplore, and Web of Science, and, after
a rigorous screening process, included 108 studies in
the final analysis. They categorized Al applications in
disaster management, highlighting developments in
explainable artificial intelligence (XAl), data fusion,
machine learning (ML), deep learning (DL), fuzzy
logic, and multicriteria decision-making (MCDM).
The study identified motivations, challenges, and
gaps in Al applications for disaster prediction and
response, emphasizing the need for trustworthy Al
systems. Ethical concerns, bias, and decision-making
complexities in disaster management Al were also
examined. The authors concluded that while Al
offers significant potential for improving disaster
management, unresolved issues persist, including
the need for more transparent Al models and better
integration of data fusion techniques. They provided
recommendations for future research to enhance the
reliability, fairness, and accountability of Al-based
disaster management systems.

Neog et al. (2024) explored the role of Al in
disaster risk reduction within the agricultural sector,

emphasizing its potential to enhance rural resilience.
The chapter discussed how Al-driven innovations
are transforming disaster preparedness and response
in agriculture, particularly in mitigating the risks
posed by natural disasters such as floods and
droughts. The authors highlighted the use of
advanced machine learning algorithms and
predictive modeling to analyze historical data,
weather patterns, and soil conditions. These
technologies facilitate early warning systems and
adaptive  strategies, enabling farmers and
policymakers to proactively protect crops, optimize
resource management, and minimize disaster-
induced losses. Furthermore, Al-powered precision
agriculture techniques—such as optimized planting,
irrigation, and pest control—were identified as
critical factors in enhancing agricultural resilience,
food security, and economic stability in rural
communities. The study underscored the
transformative impact of Al in safeguarding
agricultural livelihoods and fostering sustainable
farming practices. The authors concluded that as Al
technology continues to evolve, its integration into
disaster risk reduction efforts will become
increasingly vital in ensuring food security and rural
economic growth.

Rahmatizadeh and Kohzadi (2024) conducted a
narrative review examining the role of Al in disaster
management in Iran. The study aimed to explore Al's
applications in disaster preparedness, response, and
recovery. The authors systematically retrieved full-
text articles from various databases, including SID,
Magiran, ScienceDirect, PubMed, and Google
Scholar, using relevant keywords. Studies published
between 2020 and 2023 were reviewed based on
title, abstract, methodology, and results, leading to
the inclusion of seven relevant articles. The review
found that artificial neural networks (ANN) and
random forests (RF) were the most frequently used
Al models in disaster management. The included
studies demonstrated that Al techniques performed
effectively in risk assessment and response planning.
Specifically, Al models were applied to predict
floods, wildfires, landslides, and earthquakes, with
reported high accuracy. The findings indicated that
Al significantly enhances disaster management by
enabling more effective early warning systems,
hazard mapping, and emergency response planning.
The authors concluded that while disasters such as
earthquakes and floods are inevitable, Al offers
valuable tools for mitigating damage and improving
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response efforts. They highlighted the need for
further research and policy integration to maximize
AT’s potential in disaster management within Iran.

Eren and Duman (2025) examined the role of Al
in disaster management, emphasizing its potential to
enhance societal resilience and improve disaster
prevention, response, and recovery efforts. The study
highlighted the rapid advancements in digital
technologies and the increasing integration of Al into
disaster management frameworks.

The authors identified key challenges in Al
implementation, noting that some Al-driven disaster
management projects fall short of expectations due
to complexity, increased costs, and inefficiencies in
execution. To address these issues, the study
proposed a model that applies Al throughout the
disaster management cycle, leveraging secondary
data sources to assess its effectiveness. The findings
underscored Al’s capacity to reduce loss of life and
property, optimize emergency response times, and
support data-driven decision-making in disaster
scenarios. Eren and Duman concluded that Al has
significant  potential to transform  disaster
management but requires careful implementation to
maximize its benefits. The study served as a resource
for both researchers and practitioners, offering
insights into AI's practical applications and
strategies for enhancing disaster preparedness and
resilience.

Liu et al. (2025) conducted a comprehensive
review of Al applications in flood risk management,
highlighting the increasing frequency and severity of
climate-related flood hazards. The study emphasized
the limitations of traditional analytical and
computational tools in flood risk assessment,
advocating for Al-driven, data-centric approaches to
enhance prediction, mitigation, and response
strategies. The authors analyzed hundreds of studies
to examine the integration of machine learning (ML)
and deep learning (DL) in flood risk management.
Their review explored various flood types, Al models,
spatial scales, input data, and real-world
applications, providing a holistic overview of the
current landscape. The findings indicated that Al-
driven models significantly improve the reliability of
flood predictions and support more effective
decision-making in risk mitigation and disaster
response. However, challenges such as data bias and
the lack of explainable Al models were identified as

key obstacles to broader Al adoption. The study
concluded that Al has the potential to revolutionize
adaptive flood risk management by enhancing
forecasting accuracy and resilience planning. The
authors recommended future research on developing
transparent, interpretable Al models and addressing
data quality issues to fully leverage AI's capabilities
in mitigating flood risks.

CONCLUSION

The integration of Al in Disaster Risk Management
(DRM) represents a significant paradigm shift,
offering enhanced real-time data analysis, predictive
modeling, and automated decision-making to
improve disaster preparedness, response, and
recovery. This study has demonstrated that Al-
driven approaches, including machine learning,
natural language processing, and geospatial
analytics, play a pivotal role in optimizing resource
allocation, enhancing situational awareness, and
improving early warning systems. However, while Al
holds immense potential in mitigating disaster
impacts, its effective deployment requires addressing
several challenges, including data reliability,
algorithmic bias, ethical considerations, and the
skills gap among DRM professionals. As such,
continuous education and interdisciplinary training
emerge as critical components in ensuring that Al
applications are both effective and ethically
responsible in crisis management.

The findings of this research underscore the
necessity of sustained Al education and training
programs for professionals engaged in DRM,
policymakers, and emergency responders. The rapid
evolution of Al technologies necessitates adaptive
learning frameworks that enable stakeholders to
harness AI's full potential while mitigating
associated risks. Moreover, ethical concerns such as
data privacy, accountability in Al-driven decision-
making, and social biases must be addressed through
robust governance and regulatory frameworks. As
Barati et al. (2020) argue, cultivating a form of
environmental intelligence—defined as the ability to
perceive, reason, and act responsibly in relation to
one’s environment—is essential for enabling
individuals and institutions to interpret the broader
impact of their actions and technologies on
ecological systems. A collaborative approach,
involving academia, government agencies,
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technology developers, and humanitarian
organizations, is essential to fostering Al literacy,
ensuring responsible Al deployment, and promoting
equitable disaster response strategies. In conclusion,
while Al presents transformative opportunities in
DRM, its long-term success hinges on continuous
learning, ethical oversight, and interdisciplinary
collaboration, ultimately contributing to more
resilient and adaptive disaster management
frameworks.
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