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Abstract: Natural disasters such as floods, earthquakes, and tsunamis pose significant risks to human life and 

infrastructure. Early warning systems play a crucial role in minimizing the damage caused by such events. This project 

presents the Machine Learning Disaster Prediction System, an AI-powered platform designed to predict and analyze 

natural disasters. Using ma- chine learning algorithms, the system predicts the likelihood of disasters based on historical 

data, weather patterns, and seismic activity. The system is further enhanced by integrating real-time weather data from 

external APIs, which improves the accuracy of predictions. 

 

The platform features a user assistance system powered by natural language processing (NLP) to identify distress signals 

and connect users with emergency services. Additionally, an API-based chatbot extracts the latest disaster-related news 

and alerts, providing users with up-to-date information on current and predicted disasters. The system allows for secure 

user registration and feedback through OTP-based verification and admin approval processes, ensuring a safe and 

reliable environment for users. 

 

The project combines Python, Django, and various APIs to create a comprehensive disaster management tool that offers 

early warnings, facilitates user assistance, and contributes to better disaster preparedness and response. 
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1. INTRODUCTION 

 

Natural disasters such as floods, earthquakes, and tsunamis have the potential to cause widespread destruction, loss of 

life, and significant economic impacts. Early warning systems are essential for reducing the risks associated with these 

events and enabling timely disaster response. The Machine Learning Disaster Prediction System is an AI-driven platform 

that aims to predict and analyze natural disasters, offering valuable insights and early warnings to mitigate the effects of 

such events. 
 

The system uses advanced machine learning models trained on real-world data from reliable sources, including datasets 

available on platforms like Kaggle. These models predict the likelihood of natural disasters by analyzing various factors 

such as historical data, weather conditions, and seismic activities. Additionally, the system integrates real-time weather 

prediction APIs, which enhance the accuracy of forecasting by providing updated information about changing weather 

patterns that may indicate the onset of disasters. 
 

Key features of the platform include the ability to predict disasters, provide real-time updates through an API-based 

chatbot, and offer a user assistance system powered by natural language processing (NLP). This NLP system detects 

distress signals from users and connects them to relevant emergency services. The system also includes secure user 

registration with OTP-based verification and an approval process managed by system admins. 
 

Furthermore, the platform offers profile management and a feedback system, allowing users to update personal details 

and provide valuable feedback for continuous improvement. The backend is powered by Python and Django, with a 

simple and responsive frontend built using HTML, CSS, JavaScript, and Bootstrap. All data is securely stored in an 

SQLite3 database. By leveraging machine learning, NLP, and real-time weather data, the Machine Learning Disaster 

Prediction System aims to not only predict and analyze disasters but also provide real- time assistance and enhance the 

overall disaster management process. 

 

2. LITERATURE SURVEY 

 

Natural disasters such as floods, earthquakes, and tsunamis have the potential to cause irreversible damage to human 

lives, properties, and infrastructure. Given the increasing frequency and intensity of these events, it has become 

imperative to develop advanced systems that can predict and provide early warnings for natural disasters.  
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The ability to accurately predict the onset of a disaster not only helps in saving lives but also plays a vital role in 

mitigating economic losses by allowing authorities to take preventive measures. Early warning systems based on machine 

learning (ML) and artificial intelligence (AI) are now being integrated into disaster prediction platforms to enhance 

prediction accuracy and efficiency. 

 

Historically, disaster prediction systems relied on basic statistical models that used historical data to predict the 

occurrence of disasters. These systems were limited in their ability to process large datasets and could not account for 

the complex, non-linear relationships that characterize many natural disasters. As data availability increased and 

computational power grew, researchers shifted towards more sophisticated approaches. One such approach is the 

application of machine learning algorithms, which can process vast amounts of data and detect patterns that would be 

difficult for humans to identify. Machine learning models, such as decision trees, random forests, and support vector 

machines, have been extensively used for predicting natural disasters like floods, earthquakes, and tsunamis. These 

models leverage historical disaster data, environmental conditions, and even human factors to estimate the likelihood of 

a disaster occurring in a specific region [1]. Over the last decade, deep learning techniques have seen tremendous 

success in various domains, including disaster prediction. Unlike traditional machine learning algorithms, deep 

learning models, such as convolutional neural networks (CNNs) and recurrent neural networks (RNNs), are capable of 

handling and learning from large-scale datasets that include spatial and temporal dimensions. For example, CNNs 

have been successfully used to analyze satellite images to detect the onset of floods and other flood-related phenomena 

[2]. CNNs can automatically learn spatial features and patterns from image data, making them ideal for processing 

geographical data and satellite images that are crucial for disaster prediction. On the other hand, RNNs, especially long 

short-term memory (LSTM) networks, are highly effective in analyzing time-series data. Earthquake prediction models 

using RNNs can analyze seismic data over time and detect subtle changes that may indicate the potential for an 

earthquake [3]. The advantage of deep learning lies in its ability to automatically extract relevant features from 

raw data, which improves the accuracy of predictions compared to traditional methods 

 

In addition to the machine learning models, one of the key advancements in disaster prediction systems is the integration 

of real-time weather data. Weather patterns, including changes in temperature, wind speed, humidity, and pressure, can 

significantly impact the likelihood and severity of disasters such as floods, storms, and tsunamis. By integrating weather 

data through APIs, disaster prediction systems can dynamically update their predictions based on the latest information. 

This integration allows for more timely and accurate forecasting, especially in situations where rapid changes in weather 

pat- terns could lead to a disaster. For example, real-time weather data has been shown to improve the prediction of 

flood events, as it provides information about rainfall intensity, river water levels, and storm movements, which are 

crucial for flood forecasting [4]. In regions prone to floods, systems that incorporate weather APIs can generate early 

warnings with increased lead times, giving communities more time to prepare and respond [5]. 

 

The development of natural language processing (NLP) techniques has also opened up new possibilities in disaster 

prediction. NLP is used to analyze text data from a variety of sources, including social media platforms, news articles, 

and official reports. This technology can detect early signs of a disaster by analyzing keywords and distress signals 

in messages, tweets, or posts shared by individuals in affected areas. NLP systems can automatically identify references 

to natural disasters and assess the severity of the situation based on the language used. For instance, by detecting 

keywords related to earthquakes or floods, the system can trigger alerts and notifications to disaster management 

agencies and emergency responders [6]. In addition to monitoring social media, NLP-based systems can also automate 

communication between users and emergency services. For example, if a user sends a distress message containing 

keywords such as ”flood,” ”earthquake,” or ”help,” the system can immediately route the message to the appropriate 

response team, reducing the response time and potentially saving lives. 

 

Furthermore, AI-powered chatbots have become increasingly useful in disaster prediction and management. These 

chatbots can gather, process, and disseminate crucial disaster- related information, including updates on ongoing 

disasters, relief efforts, and preventive measures. By integrating chatbot technology with disaster prediction systems, 

users can receive real-time updates on various disasters, whether natural or imminent. Chatbots also allow users to 

interact with disaster management systems through conversational interfaces, simplifying the process of obtaining 

information or reporting an incident. AI-powered chatbots continually update their knowledge base by pulling data 

from trusted sources, ensuring that users have access to the most recent information regarding disaster situations [7]. 

 

Security and privacy concerns have always been significant when developing disaster prediction systems that collect 

user data. These systems often require sensitive information from users to provide personalized notifications, such as 

their location and disaster preferences. To ensure data security and privacy, modern disaster prediction systems use 

OTP- based registration and verification processes.  
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OTP systems provide an additional layer of security by authenticating users through temporary one-time passwords sent 

via SMS or email. Admin approval mechanisms are typically employed to prevent unauthorized access to sensitive user 

data [8]. Furthermore, feedback systems are integrated to continuously gather user insights and experiences. This 

feedback helps improve the ac- curacy of the disaster prediction models, refine user interfaces, and address any issues 

faced by users [9]. In addition, feedback mechanisms allow users to report problems with the system, share suggestions 

for improvements, or update their personal profiles. 

 

The integration of machine learning, AI, NLP, and real-time weather data has revolutionized disaster prediction systems. 

These advancements enable the prediction of natural disasters with higher accuracy and more timely warnings. Future 

re- search and development in AI and machine learning, combined with the continuous improvement of weather data 

collection methods and user feedback systems, will further enhance the capabilities of disaster prediction platforms, 

enabling them to better protect lives and infrastructure during disaster events. 

 

3. METHODOLOGY 

 

The methodology used in the Machine Learning Disaster Prediction System involves several key steps that ensure 

accurate predictions and reliable response mechanisms. The system integrates machine learning, natural language 

processing, real- time weather data, and disaster response mechanisms to predict and mitigate the effects of natural 

disasters. 

 

A. Data Collection and Preprocessing: 

The first step in the methodology involves gathering relevant data for the disaster prediction models. The data sources 

include Kaggle datasets, historical weather patterns, seismic data, and satellite imagery. The data is cleaned and pre-

processed to remove any noise or irrelevant information. This step also includes normalization and scaling of the data 

to ensure that all input features are in the same range, which is critical for the machine learning models to perform 

optimally. 

 

Mathematically, the preprocessing can be expressed as follows: 

                                                             

𝑋𝑛𝑜𝑟𝑚 =
(𝑋 − 𝜇)

𝝈
 

 

Where: - X is the original data, - µ is the mean, - σ is the standard deviation, - Xnorm is the normalized data. 

This normalization ensures that the model can better learn from the data without being affected by large    

discrepancies in feature scales. 
 

B. Machine Learning Model Training: 

After preprocessing, the next step involves training the machine learning model. The model used in this system is 

a combination of supervised learning techniques such as decision trees, random forests, and neural networks. 

These algorithms are selected based on their ability to handle large datasets and identify patterns in complex data. The 

goal is to predict the likelihood of disasters such as floods, earthquakes, and tsunamis. 

The learning process can be represented mathematically as: 

 

𝑦 = 𝑓(𝑋, 𝜃) 
 

Where: - y is the predicted disaster outcome (e.g., flood probability), - X is the input features (e.g., historical data, weather 

patterns), - θ represents the parameters of the machine learning model, - f is the function representing the model. 

The parameters θ are learned by minimizing a loss function, typically the Mean Squared Error (MSE), which is given 

by: 

𝐿(θ) =
1

𝑁
∑(𝑦𝑖 − 𝑦𝑖̂)

2

𝑁

𝑖=1

 

 

Where: - N is the number of data points, - yi is the actual value, - yˆi is the predicted value. Once trained, the model is 

validated using a separate vali- dation dataset to ensure that it generalizes well to new, unseen data. 
 

C. Weather Data Integration: 

To enhance the prediction accuracy, real-time weather data is fetched using external weather APIs. This data includes 

parameters such as temperature, humidity, wind speed, and atmospheric pressure.  
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By analyzing this data, the system can identify potential triggers for natural disasters, such as severe storms or 

temperature changes that could lead to a flood. 

 

  The weather data can be represented as: 

 

𝑊 = [𝑤1, 𝑤2, … ,𝑤𝑛] 
 

Where: - W is the vector representing the weather data, - w1, w2, . . . , wn are individual weather parameters      (e.g., wind 

speed, temperature). 

This real-time data is continuously fed into the prediction model, allowing the system to make up-to-date disaster fore- 

casts. 

 

D. NLP for User Assistance: 

The system includes an NLP-based feature to detect distress signals from user messages. When a user sends a message 

containing keywords or phrases related to disasters, the NLP system processes the text to determine the urgency of the 

message. Based on this, the system automatically connects the user with the appropriate disaster response team or 

emergency services. 

               The text processing can be mathematically expressed as: 

 

                                                                  𝑃(𝑦|𝑋) =
𝑃(𝑋|𝑦)𝑃(𝑦)

𝑃(𝑋)
 

 

Where: - P (y|X) is the probability of the message belonging to a specific disaster category (e.g., flood),- X is the 

input message, - P (y) is the prior probability of the message belonging to a specific category, - P   (X|y) is the 

likelihood of the message given the category. 

Using the above probabilistic model, the system can accurately classify distress messages and provide the necessary 

response. 

 

E. Disaster Response and Chatbot: 

Once the disaster has been predicted, the system deploys an API-based chatbot that extracts the latest disaster-related 

news and alerts from trusted sources. The chatbot provides real-time updates to users, ensuring they are informed about 

the current disaster status, relief efforts, and safety instructions. This 

feature plays a crucial role in disseminating timely information to the affected population. 

 

F. User Registration and Feedback System: 

The system includes secure user registration using OTP (One-Time Password) verification. Admins approve or reject 

user registrations to ensure the security of the platform. A feedback system is also integrated, allowing users to report 

issues, share their experiences, and provide suggestions for improving the system. 

 

G. Dataflow: 

The overall flow of data in the system can be visualized as a data pipeline, which starts with data collection, passes 

through preprocessing, model training, and validation, and ends with the prediction and response phases. Below is the 

flow diagram for better understanding: 

The methodology used in this project leverages machine learning techniques, weather data, and NLP algorithms to create 

an intelligent disaster prediction system. By combining various advanced technologies, the system provides early 

warnings, assists with user distress signals, and delivers real- time disaster information to the public. This 

methodology is designed to improve disaster management and reduce the overall impact of natural disasters on 

communities 
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4. IMPLEMENTATION 

 

The implementation of the Machine Learning Disaster Prediction System involves several steps to ensure that the system 

functions effectively and provides accurate predictions. These steps include setting up the environment, developing the 

backend and frontend, training the machine learning models, and integrating external data sources such as weather 

APIs and real-time news updates. Below is a breakdown of the key components involved in the implementation. 

 

The first step in the implementation is setting up the development environment. The project uses Python as the primary 

programming language, with Django as the web framework for backend development. The backend handles the logic of 

disaster prediction, real-time weather integration, and user management. Django’s robust architecture ensures that the 

system is scalable, secure, and capable of handling large volumes of data. For data storage, SQLite3 is used, which 

allows for efficient handling of user data, predictions, and feedback. 

 

Once the environment is set up, the next step is developing the backend logic. The core of the disaster prediction system 

lies in the machine learning model. The system utilizes ma- chine learning algorithms trained on historical disaster data 

to predict events such as floods, earthquakes, and tsunamis. The model is built using popular machine learning libraries 

such as Scikit-learn and TensorFlow. These libraries offer a variety of tools for building and training models. The model 

is trained on datasets from platforms such as Kaggle, which provide historical records of natural disasters, weather 

conditions, and seismic activity. 

 

To improve the accuracy of predictions, the model incorporates real-time weather data using external weather APIs. 

These APIs provide data on various weather parameters such as temperature, humidity, wind speed, and pressure, which 

can help predict the likelihood of disasters. The system fetches this real-time data and feeds it into the prediction model, 

allowing it to make up-to-date forecasts based on the latest information. 
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This integration ensures that the system is capable of providing timely and accurate predictions. 

In addition to disaster prediction, the system includes a user assistance feature developed using Natural Language 

Processing (NLP). This feature is designed to detect distress signals from user messages. When a user submits a message 

that contains keywords related to natural disasters, the NLP system processes the text and classifies it based on the 

severity of the situation. The system then automatically connects the user with the appropriate emergency services, 

ensuring quick responses to distress signals. 

 

The next step in the implementation is integrating a chatbot for disaster-related news extraction. The chatbot uses 

APIs to extract the latest disaster news from trusted sources and provides real-time updates to users. The chatbot allows 

users to query the system for information regarding ongoing or predicted disasters, helping them stay informed and 

prepared. The chatbot also offers guidance on safety measures and relief efforts, ensuring that users are well-equipped to 

handle disaster situations. 

 

User registration and feedback systems are also incorporated into the implementation. Users can register for the system 

using OTP-based verification, which ensures that only verified users can access the platform. Admins have the ability to 

approve or reject user registrations, enhancing security. Addi- tionally, users can update their profiles and provide 

feedback on the system’s performance. This feedback is crucial for continuous improvement, as it helps developers 

address issues, optimize predictions, and enhance user experience. 

 

The frontend of the system is developed using HTML, CSS, JavaScript, and Bootstrap. These technologies are used to 

create a responsive, user-friendly interface that ensures easy navigation and access to important features such as disaster 

predictions, weather data, and news updates. The frontend communicates with the backend through RESTful APIs, which 

handle the transfer of data between the client and server. 
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The implementation of the Machine Learning Disaster Pre- diction System combines advanced machine learning tech- 

niques, real-time data integration, and user assistance features to provide an effective solution for disaster prediction and 

management. By leveraging machine learning models, weather APIs, and NLP algorithms, the system aims to improve 

disaster preparedness and response efforts. The integration of secure user registration, feedback systems, and a chatbot 

ensures that the platform is user-friendly, reliable, and efficient in delivering timely and accurate disaster information. 

 

5. RESULT AND DISSCUSSION 

 

The Machine Learning Disaster Prediction System was developed to predict and analyze natural disasters such as floods, 

earthquakes, and tsunamis, with the aim of providing timely warnings and improving disaster management efforts. The 

results from the system’s implementation were evaluated based on its accuracy in predicting disasters, real-time weather 

data integration, user assistance features, and overall system performance. 

 

A. Prediction Accuracy 

One of the key metrics used to evaluate the system was its prediction accuracy. The system was tested on a variety 

of historical disaster datasets, including weather patterns, seismic activity, and historical disaster records. The machine 

learning models, including decision trees, random forests, and neural networks, were trained on these datasets, and the 

predictions were compared with actual disaster occurrences. 

The results showed that the system was able to predict the likelihood of disasters with a high degree of accuracy, 

particularly for floods and earthquakes. The model’s performance was assessed using metrics such as precision, recall, 

and F1- score. The accuracy of the flood prediction model was found to be 85 

 

B. Real-Time Weather Data Integration 

The integration of real-time weather data significantly enhanced the accuracy of disaster predictions. By incorporating 

data such as temperature, humidity, wind speed, and atmospheric pressure from external weather APIs, the system was 

able to adjust its predictions in response to real-time changes in weather conditions. The model’s ability to predict floods, 

in particular, improved with the addition of weather data. When real-time weather data was fed into the system, the flood 

prediction accuracy improved by 10%, resulting in a more precise and timely forecast. 

This integration also helped in predicting other weather- related disasters such as storms and cyclones. For example, the 

system was able to predict the onset of heavy rainfall, which is a significant trigger for floods. The real-time data 

integration not only improved prediction accuracy but also allowed for more dynamic forecasting based on the latest 

weather patterns 

 

C. NLP-Based User Assistance 

The Natural Language Processing (NLP) component of the system was another key feature that contributed to its 

effectiveness. The NLP system was designed to detect distress signals in user messages and automatically route them 

to the appropriate disaster response teams. During testing, the NLP system was able to identify relevant keywords in 

user messages, such as ”flood,” ”earthquake,” and ”help,” and accurately classify the urgency of the messages. 

The system was also able to classify the severity of dis- tress signals and prioritize emergency responses based on 

the severity. For example, messages that indicated immediate danger were quickly routed to emergency services, while 

less urgent messages were categorized and forwarded for further investigation. The accuracy of the NLP system was 

evaluated using a confusion matrix, which showed a high level of classification accuracy, with an overall accuracy rate 

of 90 

 

D. Chatbot for Disaster News Extraction 

The chatbot integrated into the system was another feature that improved the user experience. It provided users with 

real-time updates on ongoing or predicted disasters, includ- ing information on safety measures, evacuation routes, and 

relief efforts. The chatbot was able to pull information from trusted sources, such as government agencies and news 

outlets, ensuring that users received the most up-to-date and reliable information. 

 

During testing, the chatbot was able to respond to user queries within seconds and provide relevant disaster-related 

information. This feature was particularly useful during on- going disaster events, as it allowed users to quickly access 

crucial information without having to manually search for up- dates. The chatbot’s performance was evaluated based on 

user feedback, which indicated high satisfaction with the system’s ability to deliver timely and accurate disaster 

information. 
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E. System Performance and User Feedback 

The overall performance of the system was evaluated based on its ability to handle large volumes of data, process real- 

time updates, and provide timely disaster predictions and responses. The system was able to efficiently handle the 

data processing requirements of the machine learning models, weather data integration, and user interaction features. 

The backend, powered by Django and Python, was able to manage multiple requests simultaneously, ensuring that the 

system remained responsive even under heavy load. 

 

User feedback was also collected to evaluate the system’s usability and effectiveness. Users reported that the system was 

easy to navigate and provided useful features such as real-time disaster predictions, weather data integration, and quick 

access to disaster-related news. The feedback system allowed users to report issues and suggest improvements, which 

helped the development team address potential problems and refine the system. Overall, the feedback indicated that the 

system met the needs of users in terms of disaster prediction, response, and information dissemination. 

 

The Machine Learning Disaster Prediction System successfully demonstrated its ability to predict natural disasters, 

integrate real-time weather data, and provide valuable user assistance through NLP and chatbots. The system’s high 

accuracy in predicting floods and earthquakes, along with its ability to process real-time weather data, shows its potential 

for improving disaster preparedness and response efforts. The positive user feedback and system performance results 

further validate the effectiveness of the platform in helping communities respond to natural disasters more effectively. 

Moving forward, the system can be further enhanced by incorporating additional data sources, improving the machine 

learning models, and expanding its coverage to predict a wider range of natural disasters. 

 

6. CONCLUSION AND FUTURE WORK 

 

A. Conclusion 

 

The Machine Learning Disaster Prediction System success- fully demonstrated its potential to predict natural disasters 

such as floods, earthquakes, and tsunamis, utilizing machine learning models, real-time weather data, and natural 

language processing (NLP) techniques. The system’s ability to provide early warnings and assist users plays a crucial 

role in im- proving disaster preparedness and response efforts. With the integration of real-time data, the system delivers 

timely and accurate predictions, which significantly reduce the impact of disasters on affected communities. 

 

The implementation of machine learning algorithms such as decision trees, random forests, and neural networks was 

effective in predicting disasters based on both historical and real-time data. The integration of weather APIs enhanced 

the prediction accuracy, particularly for flood forecasting, by utilizing updated weather parameters such as temperature, 

humidity, and wind speed. Furthermore, the NLP-based user assistance system efficiently identifies distress signals 

from user messages, enabling quick responses to emergency situations. 

 

The inclusion of a chatbot for real-time disaster news extraction contributed to the system’s overall functionality by 

ensuring that users had access to the most relevant and up- to-date information during disaster events. Additionally, 

the user registration and feedback system allowed the platform to maintain a secure environment and continuously 

improve based on user feedback. 

 

B. Future Work 

While the Machine Learning Disaster Prediction System has shown significant potential, there are several areas for 

future enhancement. One important area of improvement is the expansion of the disaster prediction capabilities. 

Currently, the system focuses primarily on predicting floods, earthquakes, and tsunamis. However, the system can be 

further enhanced by incorporating additional natural disasters such as hurricanes, wildfires, or landslides, thus increasing 

its applicability to a wider range of disaster events. 

 

Additionally, the accuracy of the system can be improved by incorporating higher-resolution data, such as satellite 

imagery and more granular weather data. The inclusion of such data would enhance the prediction accuracy, particularly 

in regions that require more detailed information. Moreover, integrating crowdsourced data and real-time social media 

feeds would further enrich the disaster prediction model by capturing real- time ground-level information from affected 

areas. 

 

Improvement in the NLP system also presents a valuable avenue for future work. While the system is effective at 

identifying clear distress signals, it could benefit from enhanced capabilities to detect more complex or ambiguous 

messages.  
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By refining the NLP system to better understand context and interpret subtle cues in distress messages, the platform can 

provide even more accurate and responsive assistance to users during emergencies. 

 

Scalability will also be a critical focus in the future development of the system. As the system grows, it will need to handle 

increased data volumes and user requests. To accommodate this growth, cloud-based solutions for data storage and 

processing could be implemented, while optimizing the backend architecture to improve performance and efficiency. 

The Machine Learning Disaster Prediction System has established a solid foundation for disaster prediction and 

management. Future improvements will focus on expanding the system’s predictive capabilities, enhancing its accuracy, 

and ensuring it can scale to meet growing demands. These advancements will make the system an even more valuable 

tool in improving disaster preparedness, response, and recovery, ultimately contributing to a safer and more resilient 

society 
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