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The challenge of index case prediction

“Whatever the 
trajectory of the present 
outbreak over the 
coming months, the 
question of how to 
prevent future EVD 
outbreaks remains 
depressingly open.”
~Derek Gatherer
Journal of General Virology, May 2018
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Our “moonshot”: automated, real-time monitoring of known environmental 
and social drivers of spillover for key zoonotic pathogens
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Our goals:
• Automated, real-time monitoring of major drivers of 

spillover
• Support existing surveillance systems that operate pre-

and post-event
• Improve understanding of spillover phenomenon as it 

can be observed at various scales

How are we approaching this 
problem?



Why remote sensing?

• Continuous coverage
• Low cost
• Parity across borders
• Possible to ”tip and 

cue” between 
systems
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Generate user-friendly spillover forecasts that 
update in real time

Original goal
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• model inputs should be transparent

Key takeaways from alpha testing
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• model components should be transparent
• delineate data layers
• allow individualized analysis
• include expert commentary

Key takeaways from alpha testing
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Include expert commentary



“Tip-and-cue”: alerts provide 
areas of interest for closer 
examination

• High spatial resolution classification
• Example: 3-5m, 24-hour coverage
• Differentiate between agriculture, human 

migration, infrastructure change
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Problems with a simple forecast

New York Times election forecast, 2016
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Transparency and empowerment
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• Technical goals:
• Incorporate hyperspectral (DESIS) and animal 

migration (ICARUS) data from the ISS

• User community goals:
• Beta testing - contact us to sign up!
• Incorporate competitive, open model system

Next steps



Thank you! Questions?
Team: Sam Malloy (Malloy.65@osu.edu); 

Battelle Center for Science, Engineering and Public 
Policy; Infectious Diseases Institute, Ohio State University


