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ABSTRACT

Disaster risk reduction is a pressing global concern. The frequency and severity of
disasters have been increasing across the globe with millions of casualties each year.
There are considerable gaps in knowledge and strategies to mitigate losses and opti-
mize recovery efforts in health emergencies. Disasters pose unique challenges to
health systems as resources are overwhelmed, infrastructure is damaged, and medical
services are disrupted. Emerging technologies such as Artificial Intelligence represent
promising next steps to guide disasters planning and response strategies. Artifi-
cial Intelligence algorithms have demonstrated the ability to forecast some disaster
events including severe droughts, floods, wildfires, and earthquakes. These emerging
technologies have the potential to revolutionize current disaster mitigation strategies
by providing real-time and data-driven insights to aid decision-making before and
during health emergencies. With the increasing impacts of climate change and increas-
ing morbidity and mortality from disasters, it is a timely opportunity to explore the
contribution that new technology tools may provide to disaster mitigation.
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INTRODUCTION

Disaster risk reduction is a pressing global concern and is among the
UN’s Sustainable Development Goals (Parker 2020). Effective planning and
response mechanisms are essential to mitigate losses and optimize recovery
efforts for health emergencies (Lamsal and Kumar 2020). The emergence
of new advanced technologies has introduced opportunities to strengthen
and even revolutionize existing disaster management strategies. Technologi-
cal tools such as Artificial Intelligence (AI), Internet of Things (IoT), remote
sensing, and data analytics are increasingly being implemented to enhance
the emergency planning and response to events such as floods, wildfires
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and earthquakes (Munawar et al., 2022). AI has been described as machine
algorithms performing tasks that were traditionally performed by humans
(Seitzinger and Kalra 2022) and has been proposed as a particularly promis-
ing tool to address current pressing challenges in disaster planning and
response (Gupta et al., 2022). These emerging technologies have the potential
to revolutionize disaster mitigation by providing real-time decision-making
tools due to their ability to analyze massive amounts of data from diverse
sources such as historical trends, weather data, satellite imagery, and GPS
data to provide data-driven insights and recommendations before and during
health emergencies.

THE LANDSCAPE OF HEALTHCARE EMERGENCIES

The frequency and severity of disasters have been increasing across the
globe (Ludwig et al., 2017). A disaster is defined as ‘a serious disrup-
tion of the functioning of a community or a society involving widespread
human, material, economic or environmental losses and impacts, which
exceeds the ability of the affected community or society to cope using its
own resources’ (Cao 2023). These include natural disasters such as earth-
quakes, hurricanes, flooding and wildfires and human-made disasters such
as accidents, chemical spills and terrorism. Each type of disaster poses unique
challenges to the affected populations and health systems as resources are
overwhelmed, infrastructure is damaged and medical services are disrupted.
Learning from previous disasters including impacts on the most vulnerable
portions of the population and health systems can inform adaptive disaster
management strategies. Compared to men, women and children are 14 times
more likely to die during disasters (Arora-Jonsson 2011). There are consid-
erable gaps in knowledge and strategies for disaster planning and mitigation
(Munawar et al., 2022). Sectors involved in pre and post-disaster manage-
ment are placing great value on the contribution of technologies such as AI in
disaster management (Kankanamge et al., 2021).With the increasing impacts
of climate change and increasing morbidity and mortality from disasters, it is
a timely opportunity to explore the contribution that new technology tools
may provide in the endeavor to mitigate the effects of disasters.

ARTIFICIAL INTELLIGENCE IN EMERGENCY PLANNING

Planning for disasters is a complex task that requires multi-modal meth-
ods of data collection. Disaster resiliency requires pre-emptive allocation of
resources, public awareness and preparation and detailed response strate-
gies adapted to the circumstances of the event and affected population. Key
challenges to disaster planning include data availability, data accuracy and
efficiency of analyses. There is a widely acknowledged need to forecast
extreme events to prepare mitigation strategies (Adikari et al., 2021). AI
algorithms have demonstrated the ability to recognize patterns and develop
predictivemodels to anticipate and the path, severity, and potential impacts of
certain disasters. AI-driven models have demonstrated considerable capabil-
ities and accuracy in forecasting events. AI systems have been used to predict
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severe droughts to guide the allocation of critical water services (Adikari
et al., 2021). These types of AI algorithms have been used to predict brush-
fires to prepare and evacuate affected individuals in the region (Halgamuge
et al., 2020). Semantic analyses have been conducted by AI on Twitter posts,
thereby calculating the center and trajectory of earthquakes, and design-
ing early warning systems (Sakaki et al., 2013). These examples highlight
the capabilities and potential applications of AI systems to strengthen early
warnings, timely evacuations, and resource allocation.

ARTIFICIAL INTELLIGENCE IN EMERGENCY RESPONSE

The pillars of disaster response are minimizing losses and optimizing recov-
ery strategies (Lamsal and Kumar 2020). To accomplish these goals, vast
amounts of data must be collected, analyzed, and summarized to inform
appropriate response strategies. Traditionally, these tasks overwhelm already
stretched resources during disasters, leaving disaster response personnel to
make critical decisions based on incomplete information. AI presents a tool
to process large quantities of data quickly and accurately to provide disas-
ter managers with actionable insights during response efforts. Studies have
shown these AI-augmented response strategies to amplify the accuracy of
response strategies, streamline key interventions and decrease overall costs
(Moitra et al., 2022). AI systems have been implemented to analyze social
media posts to identify trapped victims and optimize rescue strategies (Yang
et al., 2020). These types of AI algorithms have been implemented to min-
imize fatalities and guide evacuation plans and optimize the quantity deliv-
ered and optimal transportation routes of essential supplies (Zarghami and
Dumrak 2021). In these ways, AI has optimized resource allocation by ana-
lyzing real-time data from various sources, guiding the distribution of medical
supplies, emergency personnel, and logistical support to where they are most
needed. By providing real-time information and strategic recommendations,
AI systems facilitate coordinated response efforts and resource management
during disasters.

ETHICAL AND SOCIAL CONSIDERATIONS

The integration of AI into disaster planning and response strategies car-
ries important ethical implications. Addressing these challenges proactively
is essential to ensure the equitable, and safe deployment of these new AI
technologies. Bias mitigation should be an integral and ongoing component
of implementation strategies to prevent potentially inequitable and biased
outcomes. For example, without bias mitigation, strategies to analyze social
media images and posts to inform response efforts introduce a bias toward
subsets of the population that have access to smartphones (Yang et al., 2020).
In disaster scenarios, even small decisions and errors can have drastic out-
comes. These decisions are often made based on partial and incomplete
information. While AI may provide a more complete perspective with data-
driven insights, perfect accuracy is not attainable (Seitzinger et al., 2021).
Understanding the role and limitations of tools and information sources
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is a key component in addressing questions of accountability (Kalra and
Seitzinger 2022). Privacy concerns are a central concern when collecting and
analyzing data during health emergencies. While this information is essen-
tial in acute situations, safeguards should be put in place to ensure the data
provided is not used for ancillary purposes. Navigating these challenges and
finding an appropriate balance of addressing pressing needs with safeguard-
ing privacy and ensuring equity are essential components of successfully
incorporating AI into disaster response.

FUTURE DIRECTIONS

The growing capabilities of AI technology provide valuable opportunities
for the future of disaster management. These novel tools are anticipated to
continue to inform potential prediction models, deliver data-driven response
recommendations, and enhance disaster resilience. The implementation of
these capabilities into existing disaster response systems has the potential to
mitigate considerable morbidity and mortality. Recognizing the capabilities,
limitations, and roles of these tools in disaster response efforts will require
continuous adaptation and re-evaluation. Appropriate implementation will
require interdisciplinary collaboration between AI experts, government and
non-governmental organizations, and disaster management teams to ensure
the right tools are implemented at the right time and in the right way.

CONCLUSION

Planning for disasters is an important and complex endeavour that requires
the best available AI technologies to assist affected populations. These new
tools have the potential to prevent injuries and minimize fatalities. Realiz-
ing the potential advantages of AI in disaster management requires sustained
collaboration, adaptability, and ethical implementation. Disaster resilience
can only be achieved through a symbiosis of human resources and emerg-
ing technological advances (Lamanna et al., 2012). By leveraging emerging
technology and AI, we have the opportunity to revolutionize disaster man-
agement practices and enhance our ability to respond effectively to health
emergencies.

REFERENCES
Adikari, K. E., Shrestha, S., Ratnayake, D. T., Budhathoki, A., Mohanasundaram, S.

and Dailey, M. N. (2021). Evaluation of artificial intelligence models for flood
and drought forecasting in arid and tropical regions. Environmental Modelling
and Software, 144, p. 105136.

Arora-Jonsson, S. (2011). Virtue and vulnerability: Discourses on women, gender
and climate change. Global Environmental Change, 21(2), pp. 744–751.

Cao, L. (2023). AI and data science for smart emergency, crisis and disaster resilience.
International Journal of Data Science and Analytics [online], 15(3), pp. 231–246.
Available from: https://link.springer.com/article/10.1007/s41060-023-00393-w
[accessed 13 August 2023].

https://link.springer.com/article/10.1007/s41060-023-00393-w


The Role of Emerging Technology in Healthcare Emergency Planning and Response 193

Gupta, S., Modgil, S., Kumar, A., Sivarajah, U. and Irani, Z. (2022). Artifi-
cial intelligence and cloud-based Collaborative Platforms for Managing Disaster,
extreme weather and emergency operations. International Journal of Production
Economics, 254, p. 108642.

Halgamuge, M. N., Daminda, E. and Nirmalathas, A. (2020). Best optimizer selec-
tion for predicting bushfire occurrences using deep learning. Natural Hazards
[online], 103(1), pp. 845–860. Available from: https://link-springer-com.cyber.us
ask.ca/article/10.1007/s11069-020-04015-7 [accessed 13 August 2023].

Kalra, J. and Seitzinger, P. (2022). Implications and Consequences of Artificial
Intelligence in Healthcare Quality and Medical Training. Healthcare and Medical
Devices [online], 51(51). Available from: https://openaccess.cms-conferenc
es.org/publications/book/978-1-958651-27-8/article/978-1-958651-27-8_18
[accessed 15 January 2023].

Kankanamge, N., Yigitcanlar, T. and Goonetilleke, A. (2021). Public perceptions
on artificial intelligence driven disaster management: Evidence from Sydney,
Melbourne and Brisbane. Telematics and Informatics [online], 65, p. 101729.
Available from: https://doi.org/10.1016/j.tele.2021.101729 [accessed 12 August
2023].

Lamanna, Z., Williams, K. H. and Childers, C. (2012). An Assessment of Resilience:
Disaster Management and Recovery for Greater New Orleans’ Hotels. Journal
of Human Resources in Hospitality and Tourism [online], 11(3), pp. 210–224.
Available from: https://www.tandfonline.com/doi/abs/10.1080/15332845.2012.
668653 [accessed 12 August 2023].

Lamsal, R. and Kumar, T. V. V. (2020). Artificial Intelligence and Early Warning
Systems. In: Palgrave Macmillan, Singapore, pp. 13–32. Available from: https:
//link.springer.com/chapter/10.1007/978-981-15-4291-6_2 [accessed 12 August
2023].

Ludwig, T., Kotthaus, C., Reuter, C., Dongen, S. van and Pipek, V. (2017). Situated
crowdsourcing during disasters: Managing the tasks of spontaneous volunteers
through public displays. International Journal of Human Computer Studies
[online], 102, pp. 103–121. Available from: https://dl.acm.org/doi/10.1016/j.ijhc
s.2016.09.008 [accessed 12 August 2023].

Moitra, A., Wagenaar, D., Kalirai, M., Ahmed, S. I. and Soden, R. (2022). AI and
Disaster Risk: A Practitioner Perspective. Proceedings of the ACM on Human-
Computer Interaction [online], 6(CSCW2). Available from: https://dl-acm-org.c
yber.usask.ca/doi/10.1145/3555163 [accessed 13 August 2023].

Munawar, H. S., Mojtahedi, M., Hammad, A. W. A., Kouzani, A. and Mah-
mud, M. A. P. (2022). Disruptive technologies as a solution for disaster risk
management: A review. Science of the Total Environment, 806, p. 151351.

Parker, D. J. (2020). Disaster resilience–a challenged science. Environmental Hazards
[online], 19(1), pp. 1–9. Available from: https://www.tandfonline.com/doi/abs/10.
1080/17477891.2019.1694857 [accessed 12 August 2023].

Sakaki, T., Okazaki, M. and Matsuo, Y. (2013). Tweet analysis for real-time event
detection and earthquake reporting system development. IEEE Transactions on
Knowledge and Data Engineering, 25(4), pp. 919–931.

Seitzinger, P. and Kalra, J. (2022). Drawing Connections: Artificial Intelligence to
Address Complex Health Challenges. Healthcare and Medical Devices [online],
51(51). Available from: https://openaccess.cms-conferences.org/publications/
book/978-1-958651-27-8/article/978-1-958651-27-8_20 [accessed 15 January
2023].

https://link-springer-com.cyber.usask.ca/article/10.1007/s11069-020-04015-7
https://link-springer-com.cyber.usask.ca/article/10.1007/s11069-020-04015-7
https://openaccess.cms-conferences.org/publications/book/978-1-958651-27-8/article/978-1-958651-27-8_18
https://openaccess.cms-conferences.org/publications/book/978-1-958651-27-8/article/978-1-958651-27-8_18
https://doi.org/10.1016/j.tele.2021.101729
https://www.tandfonline.com/doi/abs/10.1080/15332845.2012.668653
https://www.tandfonline.com/doi/abs/10.1080/15332845.2012.668653
https://link.springer.com/chapter/10.1007/978-981-15-4291-6_2
https://link.springer.com/chapter/10.1007/978-981-15-4291-6_2
https://dl.acm.org/doi/10.1016/j.ijhcs.2016.09.008
https://dl.acm.org/doi/10.1016/j.ijhcs.2016.09.008
https://dl-acm-org.cyber.usask.ca/doi/10.1145/3555163
https://dl-acm-org.cyber.usask.ca/doi/10.1145/3555163
https://www.tandfonline.com/doi/abs/10.1080/17477891.2019.1694857
https://www.tandfonline.com/doi/abs/10.1080/17477891.2019.1694857
https://openaccess.cms-conferences.org/publications/book/978-1-958651-27-8/article/978-1-958651-27-8_20
https://openaccess.cms-conferences.org/publications/book/978-1-958651-27-8/article/978-1-958651-27-8_20


194 Seitzinger and Kalra

Seitzinger, P., Rafid-Hamed, Z. and Kalra, J. (Jay). (2021). Healthcare Delivery:
Leveraging Artificial Intelligence to Strengthen Healthcare Quality. In: Lec-
ture Notes in Networks and Systems. Springer, Cham, pp. 16–21. Available
from: https://link.springer.com/chapter/10.1007/978-3-030-80744-3_3 [accessed
4 February 2022].

Yang, Z., Nguyen, L., Zhu, J., Pan, Z., Li, J. and Jin, F. (2020). Coordinating Disaster
Emergency Response with Heuristic Reinforcement Learning. In: Proceedings of
the 2020 IEEE/ACM International Conference on Advances in Social Networks
Analysis and Mining, ASONAM 2020. Institute of Electrical and Electronics
Engineers Inc., pp. 565–572. Available from: https://arxiv.org/abs/1811.05010v1
[accessed 13 August 2023].

Zarghami, S. A. and Dumrak, J. (2021). Implications of artificial intelligence for
bushfire management. Australian Journal of Emergency Management [online],
36(1), pp. 84–91. Available from: https://research.torrens.edu.au/en/publicati
ons/implications-of-artificial-intelligence-for-bushfire-management [accessed 13
August 2023].

https://link.springer.com/chapter/10.1007/978-3-030-80744-3_3
https://arxiv.org/abs/1811.05010v1
https://research.torrens.edu.au/en/publications/implications-of-artificial-intelligence-for-bushfire-management
https://research.torrens.edu.au/en/publications/implications-of-artificial-intelligence-for-bushfire-management

	The Role of Emerging Technology in Healthcare Emergency Planning and Response
	INTRODUCTION
	THE LANDSCAPE OF HEALTHCARE EMERGENCIES
	ARTIFICIAL INTELLIGENCE IN EMERGENCY PLANNING
	ARTIFICIAL INTELLIGENCE IN EMERGENCY RESPONSE 
	ETHICAL AND SOCIAL CONSIDERATIONS
	FUTURE DIRECTIONS 
	CONCLUSION


