UNIVERSIDAD
POLITECNICA HS|

STEM

Social Media Scanning for Crisis Management
Morgan Martinez Lamelal,Dr. Joanne Brennes Catinchi, PhD%,Dr. Gustavo Pacheco-Cosetti, PhD?
lElectrical and Computer Eng. and Computer Science ,Department, 2Civil and Environmental Eng. and Land Surveying Department
Polytechnic University of Puerto Rico
Undergraduate Research Program for Honor and Outstanding Students (URP-HOS) 2025-2026

POLYTECHNIC UNIVERSITY OF PUERTO RICO
A MULTIFACETED APPROACH TO STUDENT CENTERED STEM EDUCATION

PO031C210139

Abs

Hurricane Maria exposed critical gaps in Puerto Of 4,250 posts collected, 2,145 (52.2%) were labeled as

AN:

Emergency Scanner 5 11 . ofs
B ¢ Live scanning . criticall || | Emergencies actionable for emergency response. Post utility rose from

44.8% in 2017 to 77.0% in 2023, reflecting growing
community awareness. Earthquakes (1,484 posts) and
traffic accidents (1,062 posts) were the dominant

Rico's emergency response infrastructure. This
research presents the Social Media Emergency
Scanner, a system using NLP and deep learning

Search emergencies by location, type, or content...

to automatically detect and classify emergency- () Scanner Status Currion Fgssrta cRmcAL emergency types. Only 3.3% of posts were false positives:
related posts from social media. Using the X @ omaqo @ Condado, San Juan metaphorical or non-emergency uses of keywords. Media
(TWitter) V2 API 4 250 bilingual Monitoring Facebook for emergency attaChment rateS were highESt fOr fIOOdS (44.2%) and fires
. . / / posisinRuano kice URGENT: House fire on Calle Loiza! Multiple people trapped inside. Calling 911 now! Flames spreading 0 - J: . . .
(Spanlsh/Engllsh) oosts were collected across - o o (38.7%), providing richer situational context.
multiple disaster years. Over 52% of posts -
P ery 70 O P L Conclusions a
contained actionable emergency information, I
with post utility improving significantly over < Emergency Types The Social Media Emergency Scanner demonstrates that
time. Dominant emergency types included social media is a viable, real-time source for emergency
earthquakes and traffic accidents. A TF- R— detection in Puerto Rico. With over 52% of posts yielding
IDF/Logistic Regression classifier was deployed N actionable data and utility rates improving year over year,
: : : . . the system shows strong potential. Future work will
Wlth BERT-Att-BILSTM Identl-.fled aS the Opter]al Y Hurricanes View Details Integrate BERT_Att_BILSTM mOdE|S, |mage Ver|f|cat|0n, and
future model. This tool aims to streamline i ’ geo-inference to enhance accuracy and expand platform
disaster response coordination in Puerto Rico. coverage beyond X.
User Interface Prototype of the social
media scanner
Methe Acknow|
- - Posts labeled
Data was collected from X (Twitter) using the v2 Posts by Emergency Type and | would like to thank my mentor Dra. Joanne Brennes
APl with bilingual emergency keywords in useful Media Attachments Catinchi and co-mentor Dr. Gustavo Pacheco-Crosetti. Their
Spanish and English (e.g., #HuracanMaria, guidance, feedback and moral support were instrumental
terremoto, flood) across six years (2017—2026). 48% Flood 38 43 during the analytical process but also in formalizing my
, ' , | methodology. | also extend this gratitude to the
Retrieved posts underwent text preprpcessmg S0 31 131 Undergraduate Research Program  for providing the
followed by rule-based weak labeling and e e necessary tools to grow as a researcher.
manual annotation to establish utility. Features
were extracted using TF-IDF and classified via Farthquake 1097 Refe
Logistic Regression. The system architecture is 590, Traffic = | | |
divided into three modules: data collection, NLP Accident y YU?)TI F., & Liu, R. (2020). U”ﬁersga”d'”g the EVO'”t'Oh”S of
e : C . ' ' ' la: Hurricane Matthew case
classification, and web visualization. ' 0 . % HO0P PUDIE FESPONSES LSINE S0tlal Media . .
’ eb visualizatio B Useful ® Not useful B Media B No Media study. *International Journal of Disaster Risk Reduction*, 51,
101798.
4,250 posts from X were verified individually to Keywords for the APl endpoints were selected to reflect events * Imran, M., Castillo, C., Diaz, F., & Vieweg, S. (2015). Processing
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