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Problem Definition

Misinformation has a great impact on the public since people are 
obtaining their information mostly from social media and other online 
sources. Navigating this chaotic space is overwhelming. People 
unknowingly spread information from these questionable sources, 
magnifying the problem. One of the most concerning areas of 
misinformation is climate change.

In order to shed light on the issue, our team has compiled engagement 
data related to climate news articles from Newswhip. Using this data we 
are able to analyze trends and point out topics of concern.
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Use Case

The monitoring and mitigating information project aims to spread awareness about climate 
misinformation and the public perception of climate related issues. 

User’s can focus on multiple sources and filter the data according to their needs. This data could be 
filtered by engagement type, publication date, and top articles. That data can then be analyzed using 
pie charts, histograms, bubble charts and line graphs. 
We used BERTopic to cluster the data into meaningful groups allowing us to find topics related to a 
search term and thus the articles related to that topic.

Various climate disaster types can also be found on a United States map with the number of 
incidents separated by states. Estimates of the public’s opinion on certain climate questions can also 
be seen on the survey data page. A breakdown of public interest into climate news can be found on 
the climate relevancy page.



FLORIDA INTERNATIONAL UNIVERSITY

Project Management
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User Stories
User Story 1 - Database Team 

User Story 2 - Efficiency Team

User Story 3 - Feature Team

User Story 4 – UI/UX Team

User Story 5 – Machine Learning Team

User Story 6 - Scraper (Gabriel & Roberto)

User Story 7 - Database Queries (Colleene, 
Brian, and Roberto)

User Story 8 - Anomaly detection (Brian, 
Roberto, Colleene, Gabriel, Javier) IQR

User Story 9 - Date slider (Done)

User Story 10 – Theme changer (Khizar, 
Nathan, Jeffrey)

User Story 11 - General UI adjustments to overall theme. 
(Khizar, Nathan, Jeffrey)

User Story 12 - Survey data UI (In a week)

User Story 13 - Proportion to overall engagement (Roberto, 
KyleG) 

User Story 14 - Informational text box (Javier, KyleZ, 
Roberto) 

User Story 15 - Machine learning model (Brian and 
Colleene)

User Story 16 - Sql injection attack (Roberto, Kyle G, 
Colleene)

User Story 17 - Automate setup environment 

User Story 18 - BertTopic (Brian and Colleene and Roberto)

User Story 19 - MBFC Graph (Colleene, Brian, and Roberto)
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Architectural Patterns
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Minimal Class Diagram
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Use Case Diagrams EX:



FLORIDA INTERNATIONAL UNIVERSITY

Sequence Diagram
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Entity Relationship Diagram

Entities in the database: 
1. facebook
2. twitter
3. linkedin
4. pinterest
5. source
6. article

Primary keys is uuid for:
1. facebook
2. twitter
3. linkedin
4. pinterest
5. article

Primary key for source is source_id

All entities have relationship with article 

At the moment we are only using facebook 
and twitter in the app 

The database reduces redundancy 
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Code Breakdown-Database
The script generates a PostgreSQL database from a csv file using psycopg2, SQLAlchemy and pandas

Loads the credentials and the path to the csv file 
stored in the .env file to make a connection using 
psycopg2 to a database if already exists, if not then 
we create a new database

Creates an SQLAlchemy engine using 
the loaded values

Creates a primary key for the source entity and a foreign 
key for the article entity

Creates the database using the to_sql function in 
pandas passing the created SQLAlchemy engine

Add primary and foreign key constraints 
to the entities. 

For the article and all the social media 
platforms the primary key is the uuid, 
while source_id is the primary key of 
source. 

The article entity contains as foreign keys 
the ids of the social media platforms and 
the source entity
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Application that filters dataframe 
by time, groups by source and 
engagement.

This function is called every time 
the graph is interacted with to 
regenerate the graph. 

The graph will take into account 
the time selected the, filter by that 
time, and then further filtered by 
the sources selected. The final 
dataframe is then compared to a 
reference table of MBFC labels to 
generate the colors.

Code Breakdown
-Histogram/Bubble Chart
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Code Breakdown
-Cards

Cards are created as a way to visually represent the articles composing a BERTopic 
cluster

Cards are color coded and sorted according to the engagement level they receive in 
a facebook or twitter. Red mean high engagement, yellow medium and green means 
low engagement.

As we can see dash has a component called Card that contains a CardBody object 
where we can put the tag, engagement, and the headline of the article

We can also go to a specific article by clicking the Go to Article button. At the 
moment when the button is clicked we navigate to the website right away, but we 
should add a warning for the user since they are leaving the webapp.  
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This map represents the 
disaster declarations that have 
happened in each state. When 
hovering over a state. The 
incident count is shown.
An additional graph shows a 
comparison of the states by 
hurricane incident count.

Code Breakdown
-FEMA Data
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The code used to create the map. 

Code on the left refers to the html creation, the right side refers to the graph creation

Code Breakdown
-FEMA Data
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This function iterates over each url to 
be scraped and adds the collected 
data to a dataframe.

Code Breakdown
-Scraper

Each thread is passed the scrape function 
to be executed. The argos passed to the 
function is the subsection which the threads 
will process.

The output of each thread is 
sent to the thread out folder and 
once the threads are joined a 
final data frame is created.
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Code Breakdown
-BERTopic 

Model
BERTopic is a topic modeling technique that leverages transformers and c-TF-IDF to create dense clusters allowing 
for easily interpretable topics whilst keeping important words in the topic descriptions

The algorithm contains 3 stages:

1. Embed documents
● Extract document embeddings with BERT or any 

other embedding technique
● "all-MiniLM-L6-v2" as default

2. Cluster Documents
● UMAP to reduce the dimensionality of embeddings
● HDBSCAN to cluster reduced embeddings and 

create clusters of semantically similar documents
3. Create topic representation

● Extract and reduce topics with c-TF-IDF
● Improve coherence and diversity of words with 

Maximal Marginal Relevance



COLLEGE OF ENGINEERING AND COMPUTINGFLORIDA INTERNATIONAL UNIVERSITY

Instantiate a BERTopic object and fit_transform a list of documents

Code Breakdown

To use BERTopic we need to install it 
and then import it like this 

● Embed the c-TF-IDF 
representation of the topics in 2D 
using Umap 

● Visualize the two dimensions using 
plotly 

● .visualize_topics to create a 2D 
representation of the topics.

● Create bar charts out of the c-TF-IDF 
scores for each topic representation. 

● Compare topic representations to each 
other. 

● To visualize this hierarchy, run the 
function .visualize_barchart()

● Show the frequency of topics over 
time 

● Hover over the points to show the 
time-specific topic representations. 

● Call .visualize_topics_over_time
with a topics over time object 
created when using the 
model.topics_over_time function
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Code Breakdown
-Aggregated Data 

The code below groups the data by month and 
creates the sum of engagement and total article 
count for each month. 

Graph represents the proportion of Climate news engagement to 
total news engagement. 
The graph can be switched to show the mean engagement of 
climate articles as well. 
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Code Breakdown
-UI/UX

Dash is a python framework created by plotly for creating interactive web applications. 

Dash is written on the top of Flask, Plotly.js and React.js. 

With Dash, you don’t have to learn HTML, CSS and Javascript in order to create interactive dashboards, you only need python. 

Layout describes the look and feel 
of the app, it defines the elements 
such as graphs, dropdowns, 
buttons, cards,sliders, ect.

The placement, size, and color of 
these elements can also be 
specified here.

Dash contains Dash HTML 
components such as headings, 
paragraph, images, ect. 

Callbacks are used to bring 
interactivity to the dash 
applications. 

These are the functions we 
use to define the activity that 
would happen on clicking a 
button or a dropdown.

A callback is initialised using 
@app.callback(), which is 
followed by a function 
definition.

Inside the callback decorator 
we specified the outputs and 
inputs of the function

Dash applications are made up of 2 building blocks :

1. Layout
2. Callbacks



COLLEGE OF ENGINEERING AND COMPUTINGFLORIDA INTERNATIONAL UNIVERSITY

Dashboard 
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We compiled the work from the previous capstone iteration and turned it into a DASH multi page 
application with analytical functions and visual aids in the form of dynamic graphs. We used BERTopic 
to cluster the articles in meaningful groups to find relevant documents to the user’s searched term. All 
the Newswhip data static files that were being used as a reference for the scripts were put into a 
Postgres database. We tested the database by building a proof of concept using optimized queries. 

We created a multithreaded processing scraper using beautiful soup. All UI features were added during 
this terms iteration. BERTopic used to cluster articles based on their text and headlines. Github pages 
were deployed and used for collaboration. Database was created, connected to and queried to from 
application. Further iterations will make an application that is more depended on the database.

Summary
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- The next steps for the project are to deploy a postgres server at FIU. There is a lot of data and 
it needs to be properly housed.

- The BERT models need to be tweaked as they are subject to over classification. (Stop words 
need to be cut from the training data)

- Claims algorithm needs to be implemented. The script is being analyzed by the PO and will 
begin being used to extract the claims made by articles. 

- Queries need to replace dataframe manipulations for static data. Some have been done, but 
many more need to be completed. 

- Pipeline needs to be created, so that new articles can be inputted every couple of weeks and 
real time anomaly detection can be implemented.

- Anomaly Detection that detects abnormalities in news data based on historical trends. 
Example: Uptrend in engagement with questionable sources. Or an uptrend in articles that 
make a specific claim from a specific political bias.

- Correlation of News article data to Survey Data and Fema disaster Data.
- Scrape the rest of the data for the years 2017-2020. Run BERTopic models on those years. 

Next Steps…


