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Stage 1
• Data preprocessing: retrieve dataset, parse dataset, 

clean noise

Stage 2
• Extract COVID-19 related entities

Stage 3
• Extract relations between entities

Stage 4
• Create a knowledge graph from the extract entities 

and relations

Total number 
of papers: 

659,502, of 
which 

307,698 since 
2019

Dropped 
96,589 

articles with 
missing 
abstract 

Dropped 
40,265 

articles with 
duplicate 
abstract

Final dataset: 
170,844 
paper 

abstracts
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Geospatial 

Mobility

• Travel
• Restriction
• Containment 

Measures

Capacity & Time

Factor Group

• Temperature
• Latitude
• Humidity
• Geography

• Medical Infrastructure
• Temporal Expression

Human Annotations 

Supervised Machine Learning

Precision Recall F-1

Total 0.3684 0.1892 0.2500

The novel coronavirus pandemic has put the world under new 
normality. In an effort to join hands fighting the pandemic, we set 
a goal to investigate geospatial, societal, and infrastructure 
factors that affect the spread of SARS-CoV-2. We use Natural 
Language Processing (NLP) to extract entities and relations 
associated with the spreading of the virus from the COVID-19 
Open Research Dataset (CORD-19). We not only extract 
information about SARS-CoV-2 but also extract information on 
other coronavirus strains in CORD-19. Next, we aggregate the 
extracted information into a knowledge graph. This graph 
embodies factors that affect pandemic spread throughout the 
history of humankind. We hypothesize that the knowledge graph 
will provide interpretable insights into the rapid spread of COVID-
19. The insights can then be used for policy making, increased 
preparedness, and prevention of any future pandemic outbreak.

Trained 20 
documents 

2
Annotators

Evaluated 5 
documents

• Many direct relationships are seen between geospatial 
entities and SARS-CoV-2 related entities.

• The annotation stage shows numerous instances of 
geography, temperature, latitude, and humidity as a direct 
factor in the spread of SARS-CoV-2.

• Further research would involve extracting the relation 
between entities, along with creating a knowledge graph to 
exhibit the relationship.

• In addition to researching the effects of societal and 
infrastructure factors that affect the spread of SARS-CoV2.
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