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Artificial Intelligence (Al) has emerged as a transformative and powerful tool in disaster management, significantly enhancing
the capacity of governments, humanitarian organizations, and emergency response agencies to prepare for, respond to, and
recover from both natural and human-induced disasters. With the increasing frequency and intensity of disasters driven by climate
change, rapid urbanization, population growth, and environmental degradation, traditional disaster management approaches are
often insufficient. This growing complexity has created an urgent need for advanced, data-driven, and predictive solutions.

Al technologies such as machine learning, deep learning, computer vision, and natural language processing play a critical role
in addressing these challenges. Machine learning models can analyze large volumes of historical and real-time data to predict
disaster risks, identify vulnerable areas, and forecast the potential impact of events such as floods, earthquakes, hurricanes, and
wildfires. Computer vision techniques enable the analysis of satellite imagery, drone footage, and surveillance data to assess
damage, monitor affected regions, and support search-and-rescue operations. Natural language processing helps analyze social
media posts, emergency calls, and news reports to extract real-time information about disaster conditions and public needs.

By enabling faster decision-making, accurate risk assessment, and efficient allocation of resources, Al improves coordination
among response teams and enhances situational awareness during emergencies. Furthermore, Al-driven systems support post-
disaster recovery by assisting in damage assessment, infrastructure planning, and policy development aimed at building long-term
resilience.

Copyright © 2026 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0
International License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use
provided the original author and source are credited.

Introduction:

Disaster whether natural like earthquakes, floods, and
hurricanes, or human-made pose serious threats to
lives, infrastructure, and the environment. Effective
disaster management requires timely prediction,
accurate information, rapid response, and efficient
recovery. In recent years, Artificial Intelligence (Al)
has emerged as a powerful tool to enhance all phases of
disaster management.

Al uses technologies such as machine learning, data
analytics, computer vision, and predictive modeling
to analyze large volumes of data from satellites,
sensors, social media, and weather systems. This
enables authorities to predict disasters more
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accurately, detect early warning signs, and respond
faster during emergencies. For example, Al can
forecast floods, identify damaged areas through
satellite images, optimize evacuation routes, and assist
rescue teams using drones and robotics.

By improving decision-making, reducing response
time, and minimizing human error, Al plays a crucial
role in saving lives and reducing economic losses. As
climate change increases the frequency and intensity of
disasters, integrating Al into disaster management
systems has become not just beneficial, but essential.
Objectives:

The primary objectives of this study are to examine the
role of Al across the disaster management cycle,

A Peer Reviewed Referred Journal 75



B fmicr

Volume-XV, Special Issues- I(c)

OPEN 8ACCESS

including disaster prediction, early warning, response
coordination, and post-disaster recovery. It also aims to
evaluate how Al improves accuracy, speed, and
efficiency compared to traditional  disaster
management approaches, and to identify key
challenges associated with Al adoption in this domain.
Literature Review:

Disaster management requires timely decision-making
and effective coordination to reduce the impact of
natural and human-made disasters. Traditional methods
often struggle to process large volumes of data and
respond quickly during emergencies. Recent studies
highlight artificial intelligence (Al) as a valuable tool
for improving disaster management processes.
Research shows that Al techniques such as machine
learning and deep learning are widely used for disaster
prediction and early warning systems. These models
analyze historical records, weather data, and sensor
information to forecast disasters like floods,
earthquakes, and cyclones with improved accuracy.
Early prediction helps authorities take preventive
measures and minimize losses.

Al has also been applied to damage assessment and
situational awareness using satellite images and drone
data. Image-processing models enable faster
identification of affected areas and infrastructure
damage, supporting quicker emergency response. In
addition, natural language processing is increasingly
used to analyze social media data, allowing real-time
understanding of public needs and disaster conditions.
Several studies emphasize the role of Al in resource
allocation and decision support. Intelligent systems
assist in evacuation planning, emergency routing, and
relief distribution, leading to more efficient disaster
response. However, researchers also note challenges
such as data quality issues, ethical concerns, lack of
transparency, and difficulties in integrating Al with
existing systems.
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Overall, existing literature suggests that Al can

significantly enhance disaster management, but further

research is needed to improve reliability, transparency,
and real-world implementation.

Methodology of Al in Disaster Management:

1. Comprehensive Data Collection
Collect large-scale data from multiple sources
such as satellites, drones, GIS systems, weather
forecasts, seismic sensors, 10T devices, mobile
networks, and social media platforms. Include
historical disaster records, population data,
infrastructure maps, and environmental data to
improve accuracy.

2. Data Integration and Storage
Integrate heterogeneous data from different
sources into a centralized database or cloud
platform.

Use big data technologies to store structured and
unstructured data efficiently.

3. Data Preprocessing and Cleaning
Remove noise, duplicates, and irrelevant data.
Handle missing values and inconsistencies.
Convert raw data into a usable format through
normalization, labeling, and feature extraction.

4. Al Model Selection and Training
Select appropriate Al techniques such as machine
learning, deep learning, neural networks, and
reinforcement learning.

Train models using historical data to recognize
patterns related to disaster occurrence, intensity,
and impact.

5. Risk Assessment and Vulnerability Analysis
Analyze geographical, social, and economic
vulnerability.

Identify high-risk zones, population density, and
critical infrastructure that may be affected.

6. Early Warning and Prediction Systems
Use predictive analytics to forecast disasters like
floods, cyclones, earthquakes, landslides, and
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14.

wildfires. Generate early warnings and alerts for
authorities and communities to reduce loss of life.
Real-Time Monitoring

Continuously  monitor  environmental and
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Evaluate system performance after disasters.
Update Al models with new data to improve future
predictions and responses.

Challenges of Using Al in Disaster Management:

situational data during disasters. Use Al to track 1. Data Availability and Quality

disaster progression and changing conditions in Incomplete, outdated, or inaccurate data can
real time. reduce the effectiveness of Al models. Lack of
Damage Detection and Impact Assessment real-time data during disasters is a major
Apply computer vision and image analysis on challenge.

satellite and drone imagery. 2. Data Integration Issues

Automatically detect damaged buildings, flooded Combining data from multiple sources (satellites,
areas, blocked roads, and affected regions. sensors, social media) is complex. Different data
Decision Support and Resource Optimization formats and standards create interoperability
Assist  decision-makers  with Al-based problems.

recommendations. 3. High Implementation Cost

Optimize allocation of emergency resources such Al systems require expensive infrastructure,
as food, medical supplies, rescue teams, and advanced hardware, and skilled professionals.
shelters. Developing countries may face budget constraints.
Evacuation Planning and Crowd Management 4. Limited Technical Expertise

Use Al to design safe and efficient evacuation Shortage of trained Al professionals and disaster
routes. management experts. Difficulty in maintaining
Predict crowd movement and prevent congestion and updating Al systems.

during emergencies. 5. Model Accuracy and Reliability

Search and Rescue Operations Al predictions may fail in rare or unprecedented
Deploy Al-powered drones, robots, and disaster scenarios. False alarms or missed
autonomous vehicles. predictions can cause panic or loss of trust.
Locate trapped victims using thermal imaging and 6. Real-Time Processing Challenges

pattern recognition. Processing massive data streams quickly during
Communication and Coordination emergencies is difficult. Network failures during
Use Al chatbots and automated systems to disasters affect Al system performance.
disseminate information. 7. Ethical and Privacy Concerns

Coordinate between government agencies, NGOs, Use of personal data (location, social media,
and emergency responders. mobile data) raises privacy issues. Risk of misuse
Post-Disaster Recovery and Rehabilitation or unauthorized access to sensitive information.
Analyze damage costs and recovery priorities. 8. Bias and Fairness Issues

Support reconstruction planning and long-term Al models may reflect bias if training data is not
resilience strategies. diverse.

Feedback, Evaluation, and Continuous Vulnerable communities may be underrepresented

Improvement or misclassified.
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9. Infrastructure Damage 5. Efficient Decision-Making
Disasters can damage power, communication Al-based decision support systems assist
networks, and data centers. Al systems may authorities by providing data-driven insights
become unavailable when most needed. during emergencies.
10. Lack of Standardization and Regulations 6. Optimized Resource Allocation
Absence of clear policies, standards, and legal Al ensures effective distribution of rescue teams,
frameworks. medical supplies, food, shelters, and relief
Difficulty in coordinating between agencies and materials.
countries. 7. Improved Search and Rescue Operations
11. Public Trust and Acceptance Al-powered drones, robots, and computer vision
People may distrust Al-based warnings and systems help locate trapped victims in hazardous
decisions. areas.
Lack of awareness and understanding of Al 8. Rapid Damage Assessment
systems. Al analyzes satellite images and aerial data to
12. Scalability and Adaptability quickly assess damage to buildings, roads, and
Al systems may not easily adapt to different infrastructure.
regions or disaster types. Scaling solutions from 9. Reduced Human Risk
pilot projects to national levels is challenging. Autonomous systems reduce the need for human
Advantages of Al in Disaster Management: responders to enter dangerous environments.
1. Early Prediction and Forecasting 10. Minimization of Human Error
Al analyzes historical and real-time data to predict Automated analysis and predictions reduce errors
disasters such as floods, earthquakes, cyclones, caused by stress or incomplete information.
and wildfires. Early warnings help authorities take 11. Cost Efficiency Over Time
preventive actions and save lives. Though initial investment is high, Al reduces
2. Timely Early Warning Systems long-term disaster-related losses and recovery
Al-powered alert systems deliver fast and accurate costs.
warnings to governments and the public, allowing 12. Enhanced Communication and Coordination
timely evacuations and safety measures. Al chatbots and intelligent communication
3. Real-Time Monitoring and Situational systems improve coordination between agencies
Awareness and inform affected populations.
Continuous monitoring through satellites, drones, 13. Supports Post-Disaster Recovery
and sensors helps track disaster progression and Al assists in assessing recovery needs, rebuilding
changing environmental conditions. plans, and rehabilitation strategies.
4. Accurate Risk and Vulnerability Assessment 14. Learning and Adaptability
Al identifies high-risk zones, wvulnerable Al systems improve continuously by learning
populations, and critical infrastructure, enabling from past disasters and new data.
better preparedness and planning. 15. Improves Disaster Preparedness and Resilience
Al helps communities and governments become
more resilient to future disasters.
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Questionaire:

How familiar are you with the use of artificial
intelligence (Al) in disaster management activities?
Al technologies can improve early warning systems for
natural disasters Al can help emergency responders
make faster and more accurate decisions during
disasters. To what extent do you trust Al-based systems
to predict and assess disaster risks?

Al can enhance coordination between government
agencies and relief organizations during disaster
response.

What do you see as the biggest benefit of using Al in
disaster management?

What concerns, if any, do you have about using Al in
disaster management (e.g., data privacy, reliability,
bias)?

Al-driven tools should be integrated into disaster
preparedness planning at local and national levels.

Do you believe Al can reduce the overall impact of
disasters on communities? What factors might limit the
effective adoption of Al in disaster management?
Results:

How familiar are you with the use of artificial
intelligence (Al) in disaster management activities?

Not Familiar

Very Familiar

Neutral

Somewhat Familiar

Al technologies can improve early warning systems for
natural disasters

Disagree

strongly Agree
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Al can help emergency responders make faster and
more accurate decisions during disasters.

uisagree

Neutral
Strongly Agree
Agree

To what extent do you trust Al-based systems to predict
and assess disaster risks?

No Trust

High Trust
Low Trust

Moderate Trust

Al can enhance coordination between government
agencies and relief organizations during disaster
response.

Disagree

Neutral
Strongly Agree
Agree

What do you see as the biggest benefit of using Al in
disaster management?

Biggest Benefit of Using Al in Disaster Management
Enhanced coordination among agencies

Reduced loss of life and property
Better resource allocatior
nore accurate decision-making

Iimproved early waming systems
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What concerns, if any, do you have about using Al in
disaster management (e.g., data privacy, reliability,

bias)?
No Concerns
Data Privacy
Bias & Ethics

System Reliability

Al-driven tools should be integrated into disaster
preparedness planning at local and national levels.

isagree

Neutral
Strongly Agree
Agree

Do you believe Al can reduce the overall impact of
disasters on communities?

No
Yes
Maybe

What factors might limit the effective adoption of Al in
disaster management?

Limited data availability
Resistance

Lack of technical expertise

High implementation cost
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Hypothesis Testing:

Hypothesis testing is a statistical technique used to test
assumptions or claims about a population parameter
using sample data.

Types of Hypotheses

Null Hypothesis (Ho):

Assumes no effect, no difference, or no relationship.
Example: Ho: p =50

Alternative Hypothesis (H: or Ha,):

Opposes the null hypothesis; indicates an effect or
difference.

Example: Hi: p# 50

There are three common tests available to determine
whether to reject or accept the null hypothesis are:

1. Chi-squared test

2. T-test (T-test)

3. Fisher’s Z test

For this paper, we will be using a two-tailed t-test. A t-
test is an inferential statistic that assesses whether there
is a significant difference between the means of two
related groups.

Level of significance = 0.05 i.e. 5%

Level of confidence = 95%

The chance of rejecting the null hypothesis when it is
true is the significance level. A t-score (t-value) is the
number of standard deviations away from the t-mean
distributions.

The formula to find t-score is:

t=(x-p)/(s/Vn)

where X is the sample mean, u is the hypothesized
mean, s is the sample standard deviation, and n is the
sample size.

Standard deviations: In statistics, the standard
deviation is a measure of the amount of variation of the
values of a variable about its mean. A low standard
deviation indicates that the values tend to be close to
the mean of the set, while a high standard deviation
indicates that the values are spread out over a wider
range.
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Mean : In statistics, the mean is one of the measures of
central tendency, apart from the mode and median.
Mean is nothing but the average of the given set of
values. It denotes the equal distribution of values for a
given data set.

Formula: mean= ) values/n

Example:

Numbers: 10, 20, 30, 40

Sum =10+ 20 + 30 + 40 = 100

Number of values = 4

formala:-

Mean = 100 /4 =25

So, the mean (average) is 25.

Data: we taken data from people survey and selects the
value which is chosen more by survey and people.

For eg:-from question 1. People selected somewhat
familiar which is highest 40 % and put in data table
We take value of each higher selected option from each
question survey.

Data Table
Sr. No Data
1 40
2 45
3 40
4 42
5 40
6 30
7 32
8 42
9 55
10 30

Mean (x) =39.6
Standard deviation (s) = 7.60
Hypothesized mean (1)=30%
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Sample size(n)=10

Step 1: Determine what the null and alternative
hypotheses are.

Null hypothesis (H0): Al does not have a significant
need or impact in disaster management. Alternative
hypothesis (Ha): Al has a significant need or impact in
disaster management.

Step 2: Find the test statistic.

In this case, the hypothesized mean value is considered
30.

Formula:

t=(x—p)/(s/n)

Where:

e x = Sample mean

e 1 = Hypothesized mean

e s = Sample standard deviation

e n = Sample size

Substitution:

t = (39.6-30) / (7.60/+10)

t=9.6/(7.60/3.162)

t=The 9.6/ 2.403

t=3.99

t-value = 3.99

Step 3: Calculate the test statistic’s p-value.

The t-Distribution table with n-1 degrees of freedom is
used to calculate the p-value. In this paper, the sample
sizeisn=10,s0:n— 1=

10-1=9

p-value is the probability of obtaining results at least as
extreme as the observed results, assuming the null
hypothesis is true.

Calculated t-statistic: 1 = 3.99

Degrees of Freedom (df): 9

Resulting p-value: 0.0032

Since the p-value (0.0032) is significantly less than the
standard significance level (a = 0.05), we reject the null
hypothesis (Ho). There is strong statistical evidence to
conclude that Al has a significant impact on the
effectiveness of disaster management systems. The
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data indicates

that the observed improvements in efficiency and
response times are not due to random chance
Findings:

The study finds that artificial intelligence is
increasingly needed in disaster management to improve
early warning systems, risk assessment, and emergency
response efficiency. Al can process large volumes of
real-time data to support faster and more accurate
decision-making. However, its effective adoption
requires reliable data availability, skilled personnel,
system integration, and strong ethical and governance
frameworks. Addressing these needs is essential for
maximizing the benefits of Al in disaster preparedness,
response, and recovery.

Conclusion :

Artificial Intelligence has become a critical
requirement in modern disaster management due to the
increasing frequency, scale, and complexity of natural
and man-made disasters. Al systems can significantly
enhance early warning, risk assessment, response
coordination, and recovery planning by analyzing large
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volumes of real-time data from satellites, sensors,
social media, and weather models.

The need for Al in disaster management lies in its
ability to predict disasters more accurately, support
faster decision-making, and optimize resource
allocation during emergencies. Al-powered tools can
help authorities identify vulnerable areas, anticipate
damage patterns, and deploy rescue teams efficiently,
ultimately reducing loss of life and property.
Furthermore, Al improves communication and
coordination among government agencies, emergency
responders, and humanitarian organizations by
providing timely and reliable insights. In post-disaster
phases, Al assists in damage assessment, infrastructure
rebuilding, and long-term resilience planning.

In conclusion, integrating Al into disaster management
systems is no longer optional but essential. With proper
investment, ethical use of data, and capacity building,
Al can transform disaster management into a more
proactive, efficient, and resilient system, ensuring
better preparedness and safer communities in the
future.

Cite This Article: Girase Y.K. (2026). Artificial Intelligence Need in Disaster Management. In Aarhat
Multidisciplinary International Education Research Journal: Vol. XV (Number I, pp. 75-82)

Doi: https://doi.org/10.5281/zenodo.18641522

SJIF Impact Factor: 8.648

A Peer Reviewed Referred Journal 82


https://doi.org/10.5281/zenodo.18641522

