THE AGBIZ TODAY E-Magazine, Vol. -2 Issue-3, July 2025: 021 -028

N THE g @ .

(ST '\ ) -) ISSN: 3049-2491 (Online)

e ) I gDJ_. Mahak Gahlaut
e TOBAY https://sabm.scholics.in/

Empowering Resilience: The Role of Al in Disaster Management

Mahak Gahlaut
DBS Global University

*Correspondence Author Email : mahak.gahlaut@dgu.ac.in

GRAPHICAL ABSTRACT

RAPID RESPONSE

RECOVERY

, o

Figure 1: Graphical Abstract showing use of Al in Disaster Management (The image is generated through Al
Model Google Gemini)

21| Page



THE AGBIZ TODAY E-Magazine, Vol. -2 Issue-3, July 2025: 021 -028

HE g @ _
s ,X [Dp= ISSN: 3049-2491 (Online)
%}?@ r .(_.J L J l Mahak Gahlaut

= TODAY https://sabm.scholics.in/

ABSTRACT

The last several decades have been characterized by significant growth in the frequency and severity of both
natural and man-made disasters. It is now the norm that catastrophic earthquakes, floods, pandemics, industrial
accidents, and other types of disasters exceed the ability of conventional disaster-response systems. The priority to
more intelligent, faster and integrated mitigation strategies has become higher in India and this is due to the
geographical geographies which are quite dissimilar and the population is extremely high with resultant
management complexities This increased urgency has led to changes in the technology used for predicting,
managing, and averting disasters. Advancements in Artificial Intelligence (Al), Unmanned Aerial Vehicles
(commonly known as UAVSs or drones), and Big Data analytics have moved out of research laboratories and are
enshrined as parts of the modern arsenal in disaster-risk reduction. Al programs are learning to predict floods and
landslides with impressive accuracy, UAVSs are buzzing into areas of danger to survey damage and airlift aid, and
Big Data are being extracted from satellite images, mobile phone networks, and social media to define crisis hot
zones on the fly.
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1. Introduction preparedness, response, and

2003; Saha et al., 2017).

recovery (Atmanand,

Acrtificial Intelligence (Al) is a branch of computer

science committed to the development of machinesand 1. Prevention and Mitigation: These stages seek to

systems that can respond in a manner that generally
requires human reasoning. The fundamental purpose of
Al is to simulate human processes of learning,
thinking, problem-solving, and perception (Long et al.,
2022; Sennott et al., 2019). It includes the creation of
algorithms and models capable of working with large
datasets, so machines can extract patterns and make
well-informed decisions. The important elements of Al
are knowledge representation and reasoning (Sennott et
al., 2019), Machine Learning (ML) and deep learning
(DL) (Kalota, 2024; Sennott et al., 2019), Natural
Language Processing (NLP) (Sennott et al., 2019),
Computer Vision (Sennott et al., 2019), and robotics
(Feng et al., 2023; Sennott et al., 2019).

2. Systematic Framework of Disaster

Management

Disaster management is a set of systematic steps that
ultimately aims to ensure the least degree of impact of
disasters on societies and communities. It entails the
following major segments: pre-reduction, mitigation,
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avert disasters and reduce their effects in the event of
their occurrence. It is the process of identifying
possible risks and providing methods to lessen
exposure. This may consist of city formulation, rule
creation, and ecological control (Atmanand, 2003).

2. Preparedness: This stage involves planning and

preparing for disasters before they occur. It
encompasses training of emergency response
departments, hospitals, and  other  critical

infrastructures, building communication strategies, and
carrying out drills. Good preparedness ensures that the
communities, emergency services, and agencies
responsible for this process are prepared to respond
effectively (Atmanand, 2003; Rezaei et al., 2018).

3. Response: In the case of a disaster, the immediate
response is crucial. It comprises issuing emergency
plans, mobilizing resources, and providing shelter,
feeding, and medical services to the people who have
been attacked. An immediate and efficient response
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can considerably mitigate the consequences of disasters and save lives (Saha et al., 2017).

4. Recovery: The fourth stage concerns restoring the disaster-affected region to its condition before the disaster
and enhancing disaster resistance in the future. It encompasses the reconstruction of destroyed infrastructure,
continuous assistance to the people, and inclusion of lessons learned into the planning and formulation of policies
(Garnett & Moore, 2010; Saha et al., 2017).

5. The Role of Different Stakeholders: There are numerous stakeholders in disaster management, including
government agencies, non-governmental organizations (NGOSs), the private sector, and the community. They are
also necessary to coordinate their efforts to cope with every course of a disaster (Atmanand, 2003).
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Figure 2: The 4 Pillars of Disaster Management

Source: Author
Al has been very beneficial in real-time incident
detection and optimizing resources in emergency
scenarios, which has increased response time and

3.Integrating Al into Disaster Risk Reduction

Acrtificial Intelligence (Al) is critical for improving
disaster management at several levels, that is, the

mitigation, preparedness, response, and recovery
stages. Artificial intelligence has been used to enhance
decision-making, resource allocation, and resilience in
communities exposed to natural and manmade
disasters.
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reduced human error. Disaster prediction with the help
of Al through technologies such as predictive analytics
has enabled timely notification of crisis situations such
as earthquakes, floods, and wildfires to ease disaster
preparedness activities (Bajwa, 2025; Nunavath &
Goodwin, 2019). Moreover, the application of Al in
remote sensing and GIS helps to improve the situation
awareness and recovery activities because reliable
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visualization and analysis capabilities are achieved
(Abid et al., 2021).

The use of Al in disaster risk communication is also
significant in supporting two facets of disaster risk
communications that are special in terms of prediction
and monitoring of early warning, and information
extraction and classification to establish situational
awareness (Ogie et al., 2018). With the help of these
applications, Al can facilitate an even more rapid
response, which will enhance disaster management
practices.

3.1 Prediction and early warning systems

Al models play a significant role in disaster prediction,
which entails the analysis of large volumes of data to
observe patterns and possible disasters. Among the
most important areas where artificial intelligence is
used is in developing an early warning system in case
of natural calamities such as earthquakes, floods, and
even wild fires. These systems have the opportunity to
foresee possible disasters by reading real-time data and
enabling proactive planning in the event of disasters,
thereby reducing the effect and making a quick
response an option (Bajwa, 2025; Manoharan et al.,
2024). Artificially Intelligent (Al)-based computer
vision and sensor-based technologies also excel in
terms of real-time incident detection; they require
minimal time before intervention and guarantee that
emergency resources are deployed optimally (Bajwa,
2025).

For example, the creation of predictive analytics
models provides early warnings in the case of
earthquakes, floods, and wildfires so that communities
can be prepared in advance and reduce risks (Albahri et
al., 2024; Velev & Zlateva, 2023)

Early warning systems (EWSSs) are the most important
areas where Al will have a revolutionary impact. The
systems also provide early warnings, and it is possible
to act beforehand, such as by preparing evacuation
plans and deploying available resources. The
integration of Al-based EWSs allows for the
incorporation of real-time data collected via the
Internet of Things (loT) infrastructure and remote
sensing to guarantee higher forecasting accuracy and
timeliness (Reichstein et al., 2024).
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Additionally, the most sophisticated types of Al
models, such as Explainable Artificial Intelligence
(XAIl) deal with the issues of complexity and
transparency in disaster risk management. XAl can
enhance decision-making procedures because the
involved parties can realize why Al made the forecasts,
thereby building trust and confidence in EWSs
(Ghaffarian et al., 2023).

3.2. Real-Time emergency response

Al technologies enhance incident detection and
response capabilities in real time. Computer vision and
machine learning technologies have made incident
detection more useful, resulting in improved response
and more effective resource distribution in
emergencies (Bajwa, 2025).

In addition to predictive features, Al enhances the
response to disasters by identifying vulnerable areas
and maximizing situational awareness. Artificial
intelligence can propose the best course of action in
terms of resources so that the effect of the disaster can
be minimized and recovery can be made easier. This is
especially important in situations that might require
quick decision making such as emergency reception
(Bajwa, 2025).

3.3. Disaster Healthcare Management

The use of Al in the field of healthcare during disaster
conditions provides optimal use of resources, patient
triage, and resilience of the system. The medical crisis
management has also become easier with the help of
tools such as Al-powered diagnostic tools and
geospatial analytics used in ambulance dispatch that
helped significantly increase survival rates and
decrease treatment delays (Samira Abdul et al., 2024).

3.4. Disaster Recovery: Al helps in recovery from a
disaster as it helps manage resources effectively and
re-establish functions. It can be used to predetermine
the situation and improve the process on how recovery
efforts can be done in the past thus improving the
planning and implementation of recovery efforts
(Hanwacker, 2025).

By applying Al technologies to the disaster
management systems of the present, one can provide
communities and organizations with powerful tools to
help them prepare and react to emergencies, which
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would save lives ultimately and reduce the harm
caused by a disaster to society (Gupta et al., 2022;
Rane et al., 2024).

4. Al in emergency response

Artificial intelligence (Al) has a transformative
potential in real-time of the emergency response in the
disaster management, and to a large extent contributes
to the swiftness and efficiency of decision-making,
distributing resources, and addressing risks. Artificial
intelligence-based solutions play a very critical role in
assisting in the quick detection of incidents, optimizing
emergency response options, and enhancing the
general safety infrastructure (Bajwa, 2025).

Some of the most typical roles and advantages of Al in
the sphere are as follows:

4.1.Resource Allocation and Patient Triage

Al technologies such as predictive analytics and
machine learning play a huge role in enhancing the
options of resource allocation and patient triage in the
case of natural disasters. With these technologies, it is
easier to forecast the requirements in resources and
state of the patients, which provide better utilization of
the medical supplies and prioritize the care.
Optimization leads to the faster triage procedure and
better distribution of resources, which enhance patient
outcomes and increase system performance (Samira
Abdul et al., 2024).

4.2. Improving the viability of health care supply
chains

Al can be used to increase the effectiveness and the
flexibility of health care supply chains, especially in
making choices in times of disruptions like disasters.
Al-based solutions optimize diagnostics, management
of chronic conditions and logistics, and guarantee that
healthcare systems will be functional even under stress
conditions. This flexibility was also particularly visible
when a COVID-19 pandemic was taking place, and the
value of Al in keeping the overall healthcare logistics
presented a favourable level of both efficiency and
effectiveness in instances of disaster situations (Kumar
et al., 2025)

4.3. Emergency Response and System Safety
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Smart infrastructure system safety gets improved as a
result of the improved real-time decision-making and
risk management measures through Al-based
emergency response systems. These systems with the
inclusion of machine learning, deep learning, and
predictive analytics make the process much faster, with
limited human error and much better situational
awareness. Artificial intelligence is also used in the
field of healthcare including enhancing existing means
of diagnosis, automating the triage process, and
deploying geospatial analytics to dispatch ambulances,
which can also be a way to streamline the crisis
management process (Bajwa, 2025).

The incorporation of Al in disaster management
approaches increases the flexibility, receptiveness and
strength of healthcare systems, thus saving lives and
reducing the negative impact of the disasters on the
communities. Nevertheless, to take full advantage of
the capabilities offered by Al in this essential sphere, it
is important to resolve the ethical and technical issues.
Although | am not able to come up with a complete
essay, this overview will enable a complete
comprehension of the role of Al in healthcare
management during disasters judging by the available
literature.

5. The challenges of wusing Al in Disaster

Management

Artificial intelligence (Al) in disaster management
poses a number of issues and ethical concerns. These
concerns should be sorted out to make sure that Al
technologies play a productive and ethical role in
disaster risk management.

5.1. Data Quality and Availability: The need to
provide high-quality data and data diversity belongs to
the number of the primary issues arising in the context
of applying Al to disaster management. To be
effective, computing machines need enormous
amounts of data to train on and predict correctly, which
data-limited systems more often than not lack or are
not of adequate quality to support the power of Al
(Velev & Zlateva, 2023).

5.2. Interoperability with Existing Systems: While
integrating Al technologies into disaster management
systems may not be problematic, this can be tricky to
integrate with the current systems. It includes more
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than the technological compatibility, but also the
assurance of Al solutions fitting and expanding the
existing approaches instead of breaking them up
(Velev & Zlateva, 2023).

5.3. Trust and explanation: A considerable number of
Al models, particularly, those deployed with deep
learning or machine learning take the form of a black
box where the rationale behind their suggestions are
not easily visible and comprehensible to human users.
It is related to the mistrust of professionals working in

disaster management processes, as it is not
interpretable (Albahri et al., 2024).
5.4. Continued Research and Development

Requirements: A lot more research and development
are still needed in the field to trim down these tools
that are offered by Al in the management of disaster
like enhancing the precision and dependability of the
predictive models (Velev & Zlateva, 2023).

6. Ethical Concerns while using Al in disaster
Management

6.1. Privacy and Data Security: Al applications may
require processing of highly sensitive data in large
volumes and this creates privacy and data security
concerns. It is crucial to ensure that data is not misused
and that people do not lose their right to privacy by
ensuring the protection and ethical use of the same
(Adedayo Adefemi et al., 2023; Velev & Zlateva,
2023)

6.2. Bias and Fairness: Al may also engage in bias,
whereby in some cases prediction is based on past
biases in the data that an Al has been trained on, and
this may create an unfair result which can be
particularly problematic when making decisions when
organizations are forced to evacuate, or when
considering where to allocate resources, or where to
give priority of assisting (Chakraborty, 2023).

6.3. Accountability and Transparency: In cases of
Al-facilitated disaster management it may be difficult
to define accountability. When Al predictions or Al
decisions fail or err, it might not be easy to lay an
obligation, and this makes the importance of
transparent processes of decision-making in Al
systems (Chakraborty, 2023).

26| Page

Conclusion

Artificial Intelligence has become one of the life-
altering technologies in disaster management- how to
anticipate, plan and respond to disasters. Early warning
systems that save lives, real-time data analysis that
improves the quality and speed of emergency response,
and recovery of post-disaster solutions that will build
smarter and faster are just a few examples of how Al is
helping communities and decision-makers with
hitherto unseen clarity and speed. The technique of
integrating Al in all these five phases of disaster that
include preparedness, response, relief, healthcare, and
recovery not only improves the efficiency of the
disaster operation but also improves resilience in a way
unthinkable before. This technology makes a force
multiplier and enhances human efforts to reduce
human and economic costs of disasters. It is no longer
a matter of choice to adopt the use of Al, rather it is a
necessity as we continue to meet much complex and
frequent hazards both natural and man- made
happenings. Incorporating the necessary ethical
guidelines, openness, and the universality of
implementation, Al can make it possible to transform
disaster management and create a safer, smarter, and
more sustainable future of ours.
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