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Abstract:

In recent years, natural disasters have become increasingly frequent and devastating,
necessitating swift and effective response mechanisms. Social media platforms such as Reddit
serve as valuable sources of real-time information, often providing immediate requests for help
and disaster updates. This project, Crisis Mapper, aims to leverage the Reddit API to retrieve
posts related to natural disasters occurring in Tamil Nadu. The extracted posts will be analyzed
to identify critical information such as names, phone numbers, and locations of individuals seeking
assistance. Using Natural Language Processing (NLP) and geolocation techniques, the project
will preprocess and extract relevant data, map it to the nearest district, and forward structured
reports to responders. The ultimate goal is to facilitate rapid and effective disaster response,
ensuring that help reaches those in need at the right time.

1. INTRODUCTION

1.1Background of the Work:

With the rise of social media as a primary source of real-time information, platforms such as
Reddit, Twitter, and Facebook have become crucial channels for communication during
emergencies. Reddit, in particular, serves as a forum where users post distress signals, urgent
requests for assistance, and live updates during disasters. Unlike traditional reporting
mechanisms, which often rely on government agencies and news organizations, social media
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offers immediate, unfiltered insights from individuals directly affected by calamities. This user-
generated content provides an invaluable resource for first responders, NGOs, and government
bodies seeking to allocate resources efficiently.

However, despite the wealth of information available on social media, utilizing it effectively poses
significant challenges. The data on Reddit is unstructured, meaning posts lack standardized
formats and often contain incomplete or ambiguous information. Critical details such as location,
contact numbers, and the nature of the distress situation may not always be explicitly stated,
making it difficult to extract meaningful insights manually. Additionally, verifying the authenticity
of such posts remains a challenge, as misinformation and redundant data can mislead rescue teams.

To address these issues, this project, Crisis Mapper, leverages advanced technologies such as
Natural Language Processing (NLP) and geospatial analysis. The primary goal is to automate the
extraction, classification, and structuring of emergency-related information from Reddit posts. By
applying Al-driven techniques, the project aims to filter relevant distress messages, identify key
entities such as names and locations, and map affected individuals to their corresponding districts
in Tamil Nadu. This structured data can then be forwarded to emergency responders in real time,
ensuring a more coordinated and effective disaster response.

1.2Motivation (Proposed Work Scope):
Disaster response systems play a crucial role in mitigating the impact of natural calamities.
However, traditional mechanisms often suffer from inefficiencies due to their reliance on formal
reporting channels, which can be slow and bureaucratic. In the case of Tamil Nadu, a region
frequently affected by cyclones, floods, and other extreme weather events, the need for a rapid and
organized response system is evident. During past disasters, emergency services have struggled to
process and prioritize vast amounts of distress signals, leading to delayed rescue operations and
ineffective allocation of resources.

The motivation behind Crisis Mapper is to bridge this gap by integrating real-time, user-generated
data into emergency response workflows. By automating the retrieval and processing of
emergency-related Reddit posts, this system ensures that vital information reaches first responders,
NGOs, and local authorities in a structured and actionable format. This will not only improve
response times but also help optimize the deployment of rescue efforts, ensuring that aid reaches
those in need as quickly as possible.

The primary motivation for this work is to address the inefficiencies in traditional disaster response
mechanisms by integrating real-time, user-generated data into emergency response workflows.
Tamil Nadu, being prone to cyclones, floods, and other calamities, often witnesses large-scale
disruptions, leading to overwhelming demands for rescue and relief. Crisis Mapper will automate
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the retrieval of emergency requests from Reddit, ensuring that critical information reaches relevant
authorities or volunteers in a structured manner.

The proposed scope of work for this project includes:

e Developing an automated pipeline to collect and process disaster-related Reddit posts in
real time.

e Implementing NLP techniques to extract critical entities such as names, locations, and
contact details.

e Utilizing geolocation services to map affected individuals to their respective districts in
Tamil Nadu.

e Building a structured database for storing and organizing extracted information.

e Designing a web-based interface that provides a visual representation of distress reports
for emergency responders.
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Challenges:

Despite the promising potential of this approach, several challenges must be addressed to ensure
the system's effectiveness and reliability. One major challenge is the variability and
unstructured nature of Reddit posts. Unlike structured reports, Reddit posts are informal and
vary widely in format, language, and level of detail. Many distress posts lack critical information,
such as exact locations or contact details, making it difficult to extract meaningful insights. To
address this, advanced Natural Language Processing (NLP) techniques must be employed to infer
missing data and standardize extracted information for effective use in disaster response.

Another significant hurdle is location extraction and mapping. Users often mention places
ambiguously, using local slang or vague references rather than precise geographical names. This
makes it difficult to map extracted locations accurately to specific Tamil Nadu districts. Accurate
geospatial analysis, coupled with a well-maintained geographic database, is essential to ensure that
the system correctly identifies affected regions and routes assistance accordingly.

Furthermore, scalability and real-time processing pose critical challenges, especially during
peak disaster periods when the number of distress posts can increase exponentially. The system
must be capable of handling a surge in posts efficiently while maintaining real-time processing
speeds. Delays in processing and filtering large amounts of data can impact response effectiveness,
requiring robust infrastructure and optimization techniques to ensure seamless performance.

Lastly, filtering misinformation and redundant data is crucial for maintaining the reliability of
Crisis Mapper. Not all social media posts are genuine—some may contain misinformation, spam,
or duplicate reports, which can mislead rescue teams and delay critical assistance. The system must
incorporate validation mechanisms, such as cross-referencing data with trusted sources and
employing Al-based credibility assessment, to identify and prioritize authentic distress messages.

By addressing these challenges, Crisis Mapper will enhance the reliability and accuracy of real-
time disaster response efforts, ensuring that only verified and actionable data is forwarded to rescue
teams. This will ultimately improve coordination among emergency responders, enabling faster
and more effective disaster relief operations.

Proposed Solution:
To overcome these challenges and achieve the project’s objectives, Crisis Mapper proposes an
integrated Al-driven approach that combines social media mining, NLP-based entity
recognition, and geolocation mapping to create a seamless disaster response system. The first
step involves data retrieval through the Reddit API, where the system continuously fetches
posts from specific subreddits related to disasters and emergencies. To ensure relevance, filters
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will be applied using keyword-based and context-aware NLP techniques to capture posts
specifically related to Tamil Nadu.

Once the data is collected, Natural Language Processing (NLP) techniques will be employed
for information extraction. Advanced NLP algorithms will analyze posts to identify key entities
such as names, locations, phone numbers, and distress signals (e.g., "need help,” "trapped,” "urgent
rescue™). Additionally, Named Entity Recognition (NER) models will be trained to extract
location-based information, even when explicit coordinates are not provided. This ensures that
distress messages with vague or incomplete location references can still be mapped effectively.

To accurately pinpoint affected areas, geolocation and district mapping techniques will be used.
Extracted locations will be matched against a predefined database of Tamil Nadu districts. If
precise locations are missing, the system will infer probable locations based on the context of the
post. This geospatial analysis ensures that emergency responders receive accurate and structured
location data, facilitating efficient rescue operations.

All extracted and processed information will be stored in a well-organized database to maintain
structured reports for emergency responders. A reporting system will be designed to automatically
generate alerts, ensuring that authorities receive clear, actionable insights. Additionally, a web-
based visualization platform will be developed to provide responders with a user-friendly
interface where they can view, filter, and sort distress signals in real time. Interactive maps will
visually display affected locations, allowing for quicker decision-making and efficient response
coordination.

By implementing these features, Crisis Mapper will provide a robust and scalable solution for
enhancing real-time disaster response. The integration of NLP and geospatial analysis ensures
that the extracted information is both accurate and actionable, significantly improving the
efficiency of rescue operations. Through automation and Al-driven insights, this system will
enable faster, more effective disaster relief efforts, ultimately saving lives in critical situations.

To tackle these challenges, we propose an automated system that integrates the Reddit API with
NLP-based entity recognition and geolocation services. This system will process Reddit posts in
real time, extract relevant details, and match them with predefined district locations in Tamil Nadu.
The extracted information will be stored in a structured database and forwarded to designated
responders. Additionally, a web-based Ul will be developed for easy access and visualization of
the retrieved data.
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2. OBJECTIVES AND METHODOLOGY

The increasing prevalence of disasters—both natural and man-made—necessitates the
development of efficient and automated methods for crisis information retrieval and dissemination.
Social media platforms, particularly Reddit, serve as crucial sources of real-time disaster-related
information, providing valuable insights into affected areas, victims, and required aid. Traditional
methods of crisis response rely on manual data collection, which is time-consuming and often
leads to delays in emergency relief efforts. Automating the extraction, processing, and structuring
of disaster-related posts from Reddit can significantly enhance the efficiency of relief operations
by providing real-time actionable insights. The primary objectives of this research are to develop
a robust system that facilitates the seamless retrieval and analysis of crisis-related information and
ensures effective communication between affected individuals and response teams. The
methodology adopted for this purpose consists of the following key components:

2.1 Data Collection: The initial phase involves the retrieval of disaster-related posts from Reddit
using predefined crisis keywords. This ensures that only relevant posts are collected, reducing the
noise in the dataset. The Reddit API is employed to extract posts in real time, enabling a continuous
flow of data for analysis. Data extraction is performed periodically to ensure up-to-date
information is available for crisis response teams. Additionally, historical data is analyzed to
identify trends and improve predictive analytics for future disaster preparedness.

2.2 Data Preprocessing: Once the posts are retrieved, they undergo a preprocessing stage to
remove redundant and irrelevant information. This includes cleaning the text by removing special
characters, stopwords, and other non-essential elements. Tokenization is applied to break down
the text into meaningful components for further processing. Additionally, linguistic normalization
techniques such as stemming and lemmatization are used to standardize textual data, improving
the accuracy of subsequent analysis. Sentiment analysis is also integrated into this stage to assess
the severity of reported incidents based on textual cues.

2.3 Named Entity Recognition (NER): Natural Language Processing (NLP) techniques are
leveraged to extract key details from the posts. This involves Named Entity Recognition (NER),
which is used to identify crucial information such as names, phone numbers, and locations. These
extracted entities are essential for locating affected individuals and facilitating effective crisis
response. Advanced machine learning models are employed to improve the precision and recall of
the extracted entities, ensuring minimal false positives and false negatives. Furthermore, domain-
specific enhancements are incorporated to improve recognition accuracy for emergency-related
terms and phrases.

2.4 Geolocation Mapping: Identifying the geographical locations mentioned in the posts is crucial
for coordinating relief efforts. Extracted locations are converted into geographical coordinates
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using GIS services, and these coordinates are mapped to specific districts within Tamil Nadu. This
step ensures that crisis response teams can pinpoint affected areas with precision. Furthermore,
additional location validation techniques, such as cross-referencing with official disaster reports
and satellite imagery, are integrated to enhance accuracy. Automated clustering techniques help
group related incidents, making it easier to visualize the extent of the crisis in specific regions.

2.5 Data Structuring & Forwarding: Finally, the extracted and processed data is stored in a
structured format within a database. The system is designed to forward actionable insights,
including names, contact details, and location data, to relevant authorities and relief organizations.
By structuring the data effectively, agencies can quickly access critical information and deploy
resources accordingly. Automated alert systems are integrated into the platform to notify
emergency response teams in real time when high-priority disaster-related information is detected.
A notification system is also embedded to send immediate alerts to relevant personnel through
SMS or email.

3. PROPOSED WORK MODULE

The proposed system is structured into six core modules, each contributing to the seamless
extraction, processing, and visualization of disaster-related data from Reddit. These modules are
as follows:

3.1 Reddit Data Extraction This module involves the implementation of the Reddit API to fetch
posts in real time based on crisis-related keywords. This ensures that the system remains updated
with the latest disaster-related discussions, providing a steady stream of raw data for processing.
A scheduling mechanism is incorporated to refresh the collected data periodically, allowing real-
time monitoring of emerging disasters. The data extraction process is further optimized through
keyword expansion techniques that consider synonyms and related terms to improve retrieval
accuracy.

3.2 NLP-based Entity Extraction In this module, advanced NLP techniques are applied to extract
key information from posts. Named Entity Recognition (NER) models identify names, phone
numbers, and locations mentioned in the text. This automated extraction reduces the need for
manual intervention and ensures high accuracy in identifying critical details. Machine learning and
deep learning-based NLP models are used to improve contextual understanding, enabling the
system to differentiate between relevant and irrelevant information more effectively. Custom-
trained models are developed using labeled datasets to improve recognition performance in Tamil
Nadu-specific disaster scenarios.
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3.3 Geolocation Mapping Once locations are identified through NLP, GIS services are used to
convert them into geographical coordinates. These coordinates are then mapped to Tamil Nadu’s
districts to provide location-specific insights. This module plays a vital role in directing relief
efforts to the most affected regions. To further refine accuracy, additional validation is performed
using geospatial databases and satellite imagery analysis. Integration with OpenStreetMap and
Google Maps APIs enhances location identification and visualization.

3.4 Backend and Storage The extracted data is structured and stored in a database, ensuring it
remains organized and easily accessible. The backend system facilitates efficient data retrieval and
management, supporting further analysis and reporting. A well-optimized database schema is
implemented to ensure scalability, allowing the system to handle large volumes of data efficiently.
Additionally, data security measures such as encryption and access control mechanisms are put in
place to protect sensitive information. Automated data backups and redundancy measures are
implemented to prevent data loss during critical operations.

3.5 Ul Development A user-friendly web-based dashboard is designed for disaster response teams
and authorities. The dashboard provides a real-time view of extracted information, including
affected locations, emergency contacts, and other relevant details. The Ul enables responders to
access and process data seamlessly, ensuring timely intervention. Interactive visualization tools
such as heatmaps and trend graphs are integrated to provide a clear and intuitive representation of
crisis data. Filters and search functionalities allow users to quickly find relevant information based
on region, time, or severity of the disaster.

3.6 System Integration & Testing The final module focuses on integrating all components into a
cohesive system. Extensive testing is conducted under various scenarios to ensure reliability and
robustness. The system is tested for accuracy in data extraction, location mapping, and real-time
updates to guarantee optimal performance during crisis situations. Stress testing is performed to
assess the system’s ability to handle high data loads, ensuring uninterrupted operation even during
peak disaster events. Additionally, user testing is conducted with emergency responders to gather
feedback and improve usability before full deployment.This structured approach ensures an
efficient and automated method of disaster information retrieval, processing, and dissemination,
significantly enhancing the responsiveness of relief agencies and authorities. By leveraging Al-
driven insights and geospatial analytics, the proposed system aims to revolutionize disaster
management, enabling faster and more effective crisis response strategies. Future enhancements
include integrating multilingual support to extract crisis information from posts written in regional
languages and incorporating predictive analytics to forecast disaster impacts based on historical
data trends.
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4. RESULTS AND DISCUSSION
4.1 Data Extraction and Processing

The initial phase of Crisis Mapper involved retrieving disaster-related posts from Reddit using the
Reddit API. This process utilized predefined keywords related to various natural disasters,
ensuring that relevant data was captured in real time. However, the unstructured nature of Reddit
posts posed challenges in extracting meaningful information. Posts often contained informal
language, abbreviations, and missing critical details such as precise locations or contact numbers.

A user-friendly dashboard was developed to display crisis reports, providing responders with an
interactive interface for quick decision-making. Initial user feedback from responders indicated
that the structured format significantly improved their ability to assess and respond to emergency
requests promptly.

To address these issues, a preprocessing pipeline was implemented. This pipeline included text
cleaning, tokenization, and Named Entity Recognition (NER) to extract relevant entities such as
names, phone numbers, and locations. Early iterations of the NER model yielded an accuracy of
around 70%, with frequent misclassifications of location entities. However, after fine-tuning the
model using a domain-specific dataset tailored for disaster-related content, accuracy improved
significantly, reaching approximately 85%.

Furthermore, additional heuristics were applied to enhance data extraction accuracy. Context-
aware filtering helped differentiate between actual emergency requests and general discussions
about past disasters. Moreover, automated spam detection algorithms were integrated to prevent
the inclusion of misleading or irrelevant posts.

4.2 Geolocation and District Mapping

Mapping extracted locations to specific districts within Tamil Nadu was another critical aspect of
the project. Many Reddit users referenced landmarks or colloquial place names instead of official
district names, complicating the geolocation process. To overcome this challenge, a hybrid
approach was used, combining OpenStreetMap data with government-provided Tamil Nadu
district maps.
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Initially, location detection accuracy was around 65%, with frequent mismatches due to ambiguous
place names. By integrating additional location resolution techniques, such as context-aware
inference and secondary source validation, accuracy improved to nearly 90%. The system
successfully categorized locations into specific districts, ensuring that emergency responders could
direct aid efficiently.

Further refinements involved the development of a confidence scoring mechanism, which
prioritized locations based on the level of certainty in the extraction process. For example,
locations directly matching known city or district names were given higher

4.3 Structuring and Forwarding Crisis Data

Once the extracted information was processed, it was stored in a structured database. The data was
categorized based on urgency levels, ensuring that critical requests were prioritized. Sentiment
analysis techniques were also explored to determine distress levels in posts, helping responders
prioritize cases more effectively.

The structured reports were then forwarded to designated emergency response teams and volunteer
groups. A user-friendly dashboard was developed to display crisis reports, providing responders
with an interactive interface for quick decision-making. Initial user feedback from responders
indicated that the structured format significantly improved their ability to assess and respond to
emergency requests promptly.

To further enhance usability, filtering mechanisms were added to the dashboard, allowing
responders to search for cases based on location, urgency, and type of emergency. A notification
system was also developed to alert authorities in real-time about high-priority cases.

4.4 Performance Analysis and Scalability

Performance evaluations were conducted to assess the system’s ability to handle a surge in crisis-
related posts during peak disaster scenarios. During testing, the system managed to process up to
500 posts per minute without major performance degradation. Implementing an asynchronous task
queue and optimizing database queries further enhanced efficiency, reducing data processing time
by 40%.

Despite these improvements, scalability remains an ongoing challenge. The system is currently
optimized for Tamil Nadu-specific disasters but could benefit from further expansion to cover a
broader geographical region. Future iterations may involve optimizing API call limits and
integrating additional disaster-related data sources beyond Reddit.
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Additionally, the implementation of cloud-based infrastructure would improve performance and
reliability, ensuring that the system remains operational during large-scale emergencies.
Distributed processing techniques and caching mechanisms could also help maintain efficiency
under high traffic conditions.

4.5 Challenges and Future Enhancements

Several challenges were encountered during development, including incomplete location data,
processing delays, and occasional false positives in entity recognition. To mitigate these issues,
ongoing refinements to the NLP model and geolocation mapping algorithms are being explored.

Future enhancements include integrating multilingual support for regional dialects, expanding data
sources to include other social media platforms like Twitter and Facebook, and enhancing the
sentiment analysis module to detect high-priority distress signals more effectively.

Moreover, incorporating machine learning techniques for automatic anomaly detection could help
identify unusual patterns in crisis-related posts, improving response efficiency. Al-driven
automation of relief coordination efforts could further enhance disaster management capabilities.

5. CONCLUSION
5.1 Summary of Findings

The Crisis Mapper project successfully demonstrated the potential of leveraging real-time social
media data for disaster response. By integrating NLP, geospatial analysis, and structured reporting,
the system bridged the gap between unstructured crowdsourced information and actionable crisis
management.

The implementation of Named Entity Recognition (NER) models allowed for accurate extraction
of critical details such as names, phone numbers, and locations. Geolocation mapping techniques
ensured that extracted locations were accurately matched to Tamil Nadu districts, facilitating
efficient disaster response coordination. Additionally, the structured database and web-based
dashboard significantly improved the usability of the retrieved data for emergency responders.

Beyond initial expectations, the Crisis Mapper system also highlighted the importance of real-time
monitoring and filtering mechanisms, reducing misinformation and ensuring that only verified
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crisis reports were forwarded to responders. This significantly improved the quality of crisis data
made available for decision-making.

5.2 Contributions to Disaster Management

This project contributes to modern disaster management by offering a scalable and automated
system for processing real-time emergency requests. Traditional disaster response mechanisms
rely on delayed reports, whereas Crisis Mapper provides immediate access to crisis-related data.
The integration of Al-driven NLP and geospatial mapping has demonstrated significant
improvements in response time and accuracy, helping authorities and volunteers allocate resources
more effectively.

Moreover, the ability to prioritize emergency requests based on urgency levels enhances the
efficiency of relief efforts. Sentiment analysis integration further refines this prioritization by
identifying high-risk cases, ensuring that life-threatening situations receive immediate attention.

Additionally, by providing a structured and interactive dashboard, the system enables authorities
to respond more strategically, reducing redundancies and ensuring better coordination between
relief teams.

5.3 Limitations and Areas for Improvement

While Crisis Mapper has shown promising results, several limitations need to be addressed. The
reliance on Reddit as the primary data source limits the project’s scope, as not all disaster-affected
individuals may use the platform. Expanding the system to integrate data from other social media
platforms and news sources will enhance coverage and reliability.

Another limitation is the occasional misclassification of location entities, particularly when users
mention vague or non-standard place names. Continuous refinement of the geolocation module,
incorporating Al-based contextual inference, could improve accuracy. Additionally, optimizing
the system for real-time performance under extreme load conditions remains a priority for future
development.

Moreover, while the system currently extracts textual information, incorporating image and video
analysis could further enhance crisis response capabilities, allowing responders to assess damage

severity and resource needs more effectively.

5.4 Future Directions
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The next phase of this project will focus on the following key areas:

Multilingual NLP Support: Expanding the system’s language capabilities to process Tamil and
other regional dialects spoken in Tamil Nadu.

Cross-Platform Integration: Incorporating data from platforms such as Twitter, Facebook, and
WhatsApp to increase the scope of disaster monitoring.

Enhanced Al-Driven Prioritization: Utilizing advanced Al models to detect distress signals with
greater accuracy, prioritizing critical cases for faster response.

Improved Scalability: Optimizing infrastructure to handle larger data volumes efficiently, ensuring
stability during peak disaster situations.

Collaboration with Government Agencies: Establishing partnerships with local disaster
management authorities to deploy Crisis Mapper in real-world emergency scenarios.

Crisis Mapper represents a significant step forward in leveraging technology for disaster response.
By automating the extraction, analysis, and geolocation of crisis-related social media posts, this
project enhances the efficiency and effectiveness of emergency management efforts in Tamil
Nadu.

Through continuous innovation and refinement, Crisis Mapper has the potential to become an
indispensable tool for disaster relief agencies, volunteers, and government bodies. By expanding
its capabilities and integrating additional data sources, the project can further strengthen its role in
mitigating the impact of natural disasters and ensuring timely aid delivery to those in need.
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