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Abstract 

Cooperate measures of emergency preparedness and response are important in preventing high loss of life and 

destruction of property during disaster. However, the impact varies by population and, in particular, age distribution, 

which requires individualised strategies. This paper aims at identifying which approach of Data Analytics and / or 

Artificial Intelligence can be utilized to develop age-sensitive emergency planning. It could enable disaster response 

teams to pin-point the exact needs of any age group and ensure that the business comes up with intervention 

solutions for that particular age sets. For instance, children, senior citizens and persons with disabilities during 

disasters, may have special needs, like the need for help to be evacuated or maybe need medical attention. AI models 

can be employed to estimate how specific population age groups will likely react and how susceptible they are to 

specific dangers so the responders will know where to allocate resources. The following research questions guide 

this paper based on the current literatures on disaster response, demographics, and artificial intelligence in 

emergency initiatives: This paper gives a roadmap of how these issues can be aligned to a common plan that 

enhances disaster risk management. The proposed solution is aimed at strengthening people’s disaster preparedness 

and response, as the approach considers age-related aspects at every stage. Finally, communities will enhance their 

capabilities to address disasters through analysing data and incorporating Artificial Intelligent systems for people 

of all age. 
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Introduction 

Natural and man-made disasters have now raised the barrier for communities in the world that is becoming 

sophisticated. Whether its natural disasters like earth quakes or recent unfortunate circumstances like the pandemic, 

disaster response and management are more important than ever. Thus, traditional models of emergency 

management have paid somewhat limited attention to the demographic aspects of a society, which can also play an 

important role in emergency response;_share This deficiency is especially concerning because demographic factors 

or specifically age, have not been given adequate consideration in traditional emergency management 

models;_share Thus, the elderly people, children, and persons with disabilities are mostly susceptible for risks 

during emergencies. For instance, senior citizens may have physical disorders that hinder them from evacuating 

quickly or may have pre-existing health conditions that may worsen under such situations or children on the other 

hand may get lost, may not be able to tell their state or even need comforting. The following are age related factors 

that if not taken in to consideration In disaster planning they may receive unequal risks and consequences. 
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The application of new data analytics combined with advanced artificial intelligence open up an unprecedented 

opportunity to fill this gap of emergency management. Analyzing demographic information in conjunction with AI 

identification of potential needs and threats of different age cohorts during the disaster it is possible to develop more 

effective response with targeted approach. Interest in age-based emergency plans or special needs sheltering is a 

relatively new development to augment the current state of standard disaster management. 

Demographic, environmental, and social data can be collected and analyzed by data analytics to make improved 

models of vulnerability. Machine learning, in turn, is useful for instant organizing real-time decision-making, 

distribution of resources, and even behavior of different population groups’ prediction. Altogether, these tools fare 

lend a hand to make it far more elaborate and humanistic strategy of handling disasters with reference to several 

age brackets. 

 

The inclusion of AI and data analytical capabilities into disaster readiness is a great concept that holds many 

opportunities. It results in the formulation of individual response patterns that increase the adaptability of 

communities and decreases the number of fatalities in disasters. In this particular paper, more attention is paid to 

the impact of data analytics and AI for creating age-sensitive approaches to the emergencies. Its purpose is to discuss 

the directions for the implementation of the aforementioned technologies in disaster operations’ plans with a strong 

focus on the impact of age characteristics on such strategies. 

 

Literature Review: 

The role of age demographics in disaster has been acknowledge in different studies done in past years. However, 

age is one of the most important predictors of risk during disasters in particular. The World Health Organization, 

WHO states that children and the elderly are most affected during natural disasters due to issues including but not 

limited to; physical disability and poor access to resources, primary diseases respectively (1). In addition, incidence 

and prevalence of disasters and their impact on vulnerable groups are not effectively addressed in the conventional 

disaster management plans that concentrates on region, physical structures or actual loss of properties (2). 

 

EM and data analytics and AI in particular have been established in the literature, though the exploitation of those 

techniques in age-aware disaster preparedness is not as developed. Alvarado and Kitt (2018) emphasized the role 

of demographic information in the quantitative evaluation of the risk of crises as well. They claimed that age 

differential is very essential since it explains the level of susceptibility and innovation of the involved population, 

useful when planning for accommodating a calamity like flood or an earthquake (3). Further the United Nations 

(2019) unveils its observation stressing that, population age structure aspects should be taken into account while 

developing disaster risk reduction frameworks (4). 

 

Another similar and rapidly developing interest is the application of AI in disaster management. AI has been 

incorporated in disaster management through effects mapping, resource deployment and risk modeling. For 

example, machine learning has been applied in the disaster response models to forecast catastrophes on the basis of 

the past data and real time feed-information to help the response team make efficiencies (5). According to Zhang et 

al. (2021), the AI model was employed in generating different disasters, especially targeting minor populations. The 

authors discovered that AI could adapt the evacuation plans to elderly and disabled people as well as choosing 

which areas of a city would be affected concerning demographic data (6). 
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However, more research will be required to establish how age germane factors can be integrated into artificial 

intelligence in disaster response. Although AI has potential in risk evaluation procedures for big data, prior studies 

mainly refer to overall risk evaluation studies without considering the requirements of distinct age populations [7]. 

Possible consequences of the absence of age-specific models include questionable costs and benefits of speedy 

response, as well as more significant losses to marginal groups. 

Apart from data analytics and AI, the engagement of concerned communities in awareness of age-sensitive disasters 

and emergency has also been considered in various works. The available literature highlights community-based 

approaches as a viable way of ensuring that those who are most vulnerable are incorporated into contingencies and 

response plans (8). However, these strategies may not have the necessary technological structures to support them 

in the large-scale implementation. That is why incorporating AI and data analytics to these community-based 

approaches could assist with allocating resources better and make sure that all ages require during disasters. 

 

Problem Statement 

Section III highlights that population aging continues to be an important problem in emergency management since 

demographic data has been rarely incorporated into classical response plans. Despite the fact that in many studies 

age is established as one of the criteria that define vulnerability during the disaster, most plans for the emergency 

preparedness and response are based on such factors as geographic, infrastructural and socio-economic that do not 

take into consideration the needs of particular age groups. Because of inadequate strategies to address the needs of 

kids, the elderly and other susceptible populations, these categories remain unprepared and suffer higher mortality 

and morbidity during calamities. The world health organization warn that population of elderly people are at high 

risk because, they have mobility difficulty, they are easily isolated and may have underlying medical conditions 

that may be exacerbated during disasters (1). Likewise, it is shown that children are prone to risks in disaster 

circumstances by the fact that children rely on the care givers and protectors (2). For this reason, while disaster 

response measures that do not consider targeted needs will cause greater harm to these groups. 

 

Moreover, conventional response models do not consider that demographic vulnerabilities are shifting variables as 

a disaster progresses. According to research, in overloading or underestimation of the given requirement of every 

age group, emergency responders can be overburdened, thus stratifying resources or overlooking some critical 

interventions (3). Lack of age-specific information in planning leads to lack of co-ordinate and organised approach 

and often limited are defined and employed imprecisely or inadequately. This issue is exacerbated by the fact that 

disasters are becoming increasingly frequent and severe and decision-making has to be very swift involving 

substantial use of data. On the same note, the International Disaster Emergency Service (IDES) shared that disaster 

frequency is now more rapid hence requiring new and better ways of responding to disaster affected populations 

(4). 

There is no doubt that data analytical techniques and artificial intelligence (AI) have found an entry point into the 

disaster management space therefore addressing this problem. However, whereas these technologies have been used 

in several disaster response scenarios, their use in developing age-aware approaches is still limited. The difficulty 

interesting you is to determine what kind of AI approach would be optimal to consider and predict the needs of 

vulnerable population and allocate the resources for it properly (5). In order to fill this knowledge gap, this paper 

seeks to analyze how data analytics and AI can be utilized in the development of differentiated emergency 

preparedness that would increase the resilience index across different demographics. 
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Solution 

It is insightful to determine that data analytics and AI provide a holistic solution for addressing the defying 

emergency preparedness based on ages. In combination with demographic information, artificial intelligence is 

capable of estimating the requirements of the targeted populations, including children and seniors, in case of a 

disaster. Zhang et al (2021) establish that current population and environmental data can be used by AI to determine 

which demographics are at high risk and which will require urgent help. The analysis of the data may help identify 

the risks and threats relating to the concerned age group thus offering disaster preparedness the benefit of detail. 

That is, AI could take into account data on previous disasters occurrences, population distribution, and ways of 

transportation to identify which age groups are more vulnerable in some areas (7). 

 

For the protection of the vulnerable populations, AI-based models could be used for resource management and 

strategies for response. These models would take into account, for instance, healthcare accessibility or/and 

constraints to movement as well as social exclusion which are all salient in elderly people and people with disability 

(8). Just like the current location of people most probably to be in an area that is prone to disasters through AI it 

becomes easy for the emergency service providers to locate where the most needy subjects are. In addition, it can 

help generate individual evacuation protocols based on individuals’ restricted mobility and different medical 

conditions for various age groups (9). 

 

Another plausible strategy focuses on the application of AI technologies for the making of decisions during 

occurrence of disasters. It implies that AI systems can analyse large amounts of real-time information, ranging from 

changing climate conditions, damaged physical infrastructures, population displacement, among others, to give 

relevant information to the rescue team (`10). More so, by including various age-related aspects in these systems, 

the disaster teams could then be in a better stand to determine the most appropriate places for deployment of 

resources as well as the target vulnerable groups. For instance, dynamic routing plans could recommend the best 

pathways for the elderly people during an evacuation process of their houses or buildings; or give economical 

distribution of medical facilities with high densities of potentially at-risk populations (11). 

 

Also AI can be used to create tools of training and simulation. Through the disaster scenarios with different likely 

population characteristics, the emergency managers can recognize the peculiar characteristics of the given age 

category and improve the measures to address this category’s needs. AI can also assist in the creation of early 

warning systems that deliver age-responsive messages to targeted populations; informing people of what they need 

to know at the right time during an emergency (12). 

All in all, the blend of data analytics and AI provides the important positive factor in enhancing age-aware 

emergency response technique in disaster preparedness. Due to this, it is argued that by targeting the need of the 

vulnerable people, these technologies will improve the relieve, outcome, together with the balance of the reaction 

disaster interventions in such that more lives are saved together with the ability of the disasters to hinder the 

development of the communities in question (13). 
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Conclusion 

On balance, risk-sensitive age-appropriate accompaniment of timely emergency awareness integration of data 

analytics coupled with artificial intelligence amplifies its value to improve and optimise response to crisis as well 

as invest in better and safer living and age and disability-friendly disaster preparedness for children, elderly, and 

disabled. In light of increasing disasters caused by climate change or other factors, there is a need to embrace newer 

and more sophistical approaches that look at population susceptibility. Historically, disaster response plans and 

solutions have essentially been based on the infrastructure, the geography and detailed estimates of the initial 

damages only. However, the general prevention and response approaches fail to put emphasis on the differences 

between age groups thus resulting in poor preparedness and response to different aged subgroups especially the 

needy ones. 

 

Age sensitive emergency preparedness is predicated on evaluating how distinct age brackets responds to calamity, 

which commodities they require, and the condition of their physical and physiological health in relation to the 

ability to survive and to recover. For example, seniors may need more special medical care or help with the moving 

compared to children who may need even psychological help or definite evacuation plan. Since demographic 

characteristics, data, and AI can all be used to shape disaster management models, disaster managers can develop 

more specific models based on these aspects. These models can be useful in indicating which population groups 

can be at the greatest risk in concrete disaster situations so that the remedial actions can be conveniently targeted at 

the population subgroups that are most in need. 

 

It is obvious, AI has a very important role in the process of disaster preparedness. By the use of machine learning 

and predictions models the AI can go through a large amount of data that is available for instance health records, 

mobility, climate data and many others to predict which age groups are likely to face difficult challenges during a 

certain disaster. In addition, AI competency can take dynamic choices in real time, choose evacuation route 

possibility, as well as resource utilization, or emergency management and service for the age-demographic groups. 

For instance, it can recognize the old lone people in flood regions and alert them for evacuation, or send out special 

messages to children and caregivers to make sure the right message is passed. 

 

Also, training and scenario simulation can be addressed by AI with providing disaster managers a tool to compare 

different reactions under different demographics. Such scenarios can reveal where there is a missing link in the 

existing disaster management contingency situations and is therefore very useful. For instance, AI can recreate 

disasters that have significant impact on elderly, children or disabled persons and assist the planners to design the 

best evacuation plans or even the distribution of medical supplies. 

Rather than just use data analytics and artificial intelligence to increase the speeds of efficiency and effectiveness 

of disaster responses it also serves an equity purpose. Thus, using the need of the specific vulnerable population 

into consideration, these technologies enhance the notion of the comprehensive risk management concept. It is 

especially evident during global crises as pre-existing minorities who struggle to access resources will be most 

affected. Such gaps may be closed by employing analytics, as the information needed to meet the needs of different 

groups of consumers lies in the basis of analytics. 
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Another important achievement of the approach is the possibility to guarantee people-centred approach where no 

one is left behind. Since disasters impact different populations differently and discrimination exists in responding 

to disaster, vulnerable groups will be at higher risk of poor outcome. Disaster preparedness measures specifically 

targeting children, elderly and disabled guarantee that mortality and morbidity among these vulnerable groups will 

be found reduced and overall disaster recovery made more fair. 

 

Despite the great potential of AI and data analytics identified for the improvement of age-aware emergency 

preparedness, there are a set of issues to be solved. For instance, received importance of demographic data within 

current systems referring to emergency management, including public health, social and governmental sectors. In 

addition, the implementation of AI in the disaster response system is unethical because it raises important issues of 

privacy and the right to data and decisional opacity and responsibility. Thus, the focus on the structure and the 

ethical concerns related to these technologies is as important as the focus on their application efficiency. 

 

Finally, the index demonstrates that the further development of disaster preparedness will involve data analytics 

and AI for principled elders-centric frameworks. As the indicated technologies are adopted into the disaster response 

systems, they would optimally be effective, fair, and able to deliver disaster relief to all age persons. With time, AI 

and data analytics are set to be more relevant to disaster management and make the process more proactive, 

inclusive and efficient – with a special regard for the young generation. 
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