
  

AOS 259: Space Weather         Wed, Fri 9:30-10:50 am in MS 7124A  Fall 2018 
 
Description 
This newly-revamped, 4-unit, graduate-level class is 
positioned at the intersection of two exciting and 
rapidly-growing fields, namely space weather and 
machine learning.  We will be reading through the 
newly-published book “Machine Learning Techniques 
for Space Weather”, and each week, a different 
student will be presenting one of the chapters in 
detail, thus giving the class an up to date overview of 
the various researchers around the world involved in 
this field, the problems they address, and the 
techniques they use.  We will have two guest lectures 
including a former space physicist now working as a data scientist in industry, giving us the 
“industry perspective”, and another on (mostly Python-based) tools, libraries, workflows, and data 
repositories available to the heliophysics community.  No machine learning or coding experience 
is necessary, all algorithms will be presented at a conceptual level. All are welcome! 
 

Course outline 
Week 1: Welcome, logistics, introduction 
Week 2: Guest lecture, and societal impacts of space weather 
Week 3: Data availability and forecast products for space 

weather; information theory approach to SW prediction 
Week 4: Regression and supervised classification 
Week 5: Untangling the solar wind drivers of the radiation 

belts using information theory, and dynamical complexity 
in the magnetosphere 

Week 6: Guest lecture 
Week 7: Applications of NARMAX in space weather; 

probabilistic forecasting of geomagnetic indices using 
Gaussian Process models 

Week 8: Predicting/verifying MeV electron fluxes; artificial 
neural networks (ANNs) for mag’spheric reconstruction 

Week 9: Using ANNs to obtain plasma density from 
measurements 

Week 10: Classification of particle distributions using ANN’s, 
and machine learning for flare forecasting 

Week 11: Coronal hole detection using supervised 
classification, and solar wind classification using k-means 
clustering algorithm.. 

 
Grade based on presentation and analysis of 3-4 book chapters in class, as well as weekly summary 
paragraphs. Interactive, peer-learning environment encouraged. Auditors welcome!  

Course text: 
Machine  Learning 

Techniques for Space 
Weather, 1st Ed. (2018), 

edited by Enrico 
Camporeale, Simon Wing, 

Jay Johnson 
 
 
 
 
 
  


