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Auroral oval layers detection by using CSES 
plasma and electric field data



From Ningchao Wang Ph.D. Thesis "Lagrangian coherent structures in ionospheric-thermospheric flows"

GOAL: characterize the plasma irregularities in the equatorward
boundary of the auroral oval

DATA:  Chinese Seismo-
Electromagnetic Satellite (CSES) 
mission CSES-01,
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Fast Iterative Filtering (FIF) decomposition method

Given any nonstationary signal, FIF allows 
to decompose it in a few quasi-stationary and 
quasi-orthogonal oscillatory components
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Multiscale Statistical Analysis (MSSA)

Considering a highly erratic time series X(t), we can decompose it via FIF as

X(t)= X0(t)+ Στ δτ X(t), 
where X0(t) is the “low pass component”, and Στ δτ X(t) contains the fluctuations.
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Given the previous decomposition, we can compute the following statistical quantites
to caracherize the different time scales τ



The trace CSES-01 orbit (red) on the top of the
Auroral Oval map on August 11, 2018. The map
of Auroral Oval emission is taken at UT 21:45

Analysis Results:         August 11, 2018 case event

In black the three components of the Electric Field measured by the
Langmuir Probe. In red their trends, X0(t). The red and green vertical
lines limit the post- and pre-boundary region, respectively.



Analysis Results:  August 11, 2018 case event - Cont’ed
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Analysis Results:  August 11, 2018 case event - Cont’ed



The trace CSES-01 orbit (red) on the top of the
Auroral Oval map on August 11, 2018. The map
of Auroral Oval emission is taken at UT 21:45

Analysis Results:     August 11, 2018 case event - Cont’ed

In black the three components of the Electric Field measured by the
Langmuir Probe. In red their trends, X0(t). The red and green vertical
lines limit the post- and pre-boundary region, respectively.
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