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https://www.issibern.ch/teams/nearearthelecenvi/

Complex systems perspectives pertaining to the research of the 
near-Earth electromagnetic environment

 This a largely interdisciplinary International Team, combining expertise from 
both space physics and nonlinear physics communities, which had been 
selected for funding by the International Space Science Institute (ISSI) in 2019. 

 Taken together, the multiplicity of recently developed approaches in the field 
of nonlinear time series analysis offers great potentials for uncovering relevant 
yet complex processes interlinking different geospace subsystems, variables 
and spatio-temporal scales.

 The Team aims to provide a first-time systematic assessment of these 
techniques and their applicability in the context of geomagnetic variability.
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Complexity Heliophysics: A lived and living history of systems 

and complexity science in Heliophysics [McGranaghan; 2024]
https://tinyurl.com/mcgranaghan-CH 

Opportunities

There is an important intersection between complexity and AI

A ‘risk science’ framework can be a layer where fundamental understanding and predictive capability 

converge

These challenges are not only technical, but cultural, too
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 Information theory can be integrated with machine learning to 

achieve greater insights and performance.

 Information theory can help untangle, prune, and select the input 

parameters for machine learning based modeling by identifying and 

ranking the relevant parameters that actually transfer information to 

the model output parameters.

 As a result, it can help reduce the dimensionality of the networks, 

shorten the training time, and improve the model accuracies.
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