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Scalable architectural approaches, techniques, software and algorithms which alter the

paradigm by which data are collected, managed and analyzed.
Dan Crichton, JPL
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What does it take to
unify data science and
Heliophysics?
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Global Navigation Satellite
System (GNSS) signals for
Space Science
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Support Vector
Machine (SVM)

Easily explainable
Create a narrative of new scientific understanding
across spectrum of machine learning approaches
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NOVEL APPROACHES

to MULTISCALE GEOSPACE
PARTICLE TRANSFER

Improved understanding and
prediction through uncertainty
quantification and machine learning



How do we run it?
A design sprint

Design Sprint

Tackle big problems, fast, while maximising learning through prototyping

All this in 5 days

Google Ventures



ENHANCING THE EFFECTIVENESS OF

TEAM SCIENCE




Short term: Members
Cross-disciplinary knowledge

Work on meaningful problems

ENHANCING THE EFFECTIVENESS OF

TEAM SCIENCE

*Adapted from Serrat [2016]

NATIONAL RESEARCH COUNCIL




TRENDS

Embrace and transfer novel
methodologies

Change the pace of science

Create Communities of Practice to deeply
integrate knowledge

NOVEL APPROACHES

to MULTISCALE GEOSPACE
PARTICLE TRANSFER

Improved understanding and
prediction through uncertainty
quantification and machine learning



What is the path
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Take action!

Contribute to white paper (overleaf doc to write
this week; Slack channel #antidisciplinary)

Y @AeroSciengineer
Help build resources to clarify misconceptions,

provide training, and reveal home runs & ryan.mcgranaghan@gmail.com

Be pioneers of antidisciplinary @ RyanMcGranaghan.com

McGranaghan, R. M., A.J. Mannucci, B.D Wilson, C.A. Mattmann, and R. Chadwick. (2018), New capabilities for
prediction of high-latitude ionospheric scintillation: A novel approach with machine learning, Space Weather, 16.


https://doi.org/10.1029/2018SW002018
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McGranaghan, R. M., Bhatt, A., Matsuo, T., Mannucci, A. J., Semeter, J. L., & Datta-Barua, S. (2017). Ushering in a new frontier in geospace through
data science. Journal of Geophysical Research: Space Physics, 122, 12,586— 12,590. https://doi.org/10.1002/2017JA024835
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Link to online materials

https://drive.google.com/open?id=1XhPgdx7-
RNJDfug3KdpyrFF388KaqeOl



What'’s going on now? How can you contribute?

* New communication
 NASA Scientific Visualization Studio

* Origins

* White paper that will be developed this week (before we conclude on
Friday) - overleaf

* Eos article on Google Design Sprint for the sciences forthcoming

* Be a part of the conversation
» JSWSC topical issue

* AGU Town Hall: “Antidisciplinary: Tackling the technical and social challenges
to data science-driven discovery”



https://svs.gsfc.nasa.gov/
https://www.originspodcast.co/
https://www.overleaf.com/6329895552nbjhjnhtycsf
https://www.swsc-journal.org/news/274-topical-issue-space-weather-research-in-the-digital-age-and-across-the-full-data-lifecycle-deadline-30-april-2019
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