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State of the Art
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Borries+(2009)

Afraimovich+(2001)

R=0.8

Ding+(2008)

Tsugawa+(2004)

Czerniak & 

Zakharenkova (2018)
We found that an equatorward 

expansion of the strong 

ionospheric irregularities zone 

and an increase of the FACs 

magnitude led to a 

simultaneous intensification of 

the LSTIDs occurrence at high 

latitudes.

J. Grebovski NASA



TID Activity Index

• Step 1: common TID derivation from

ground based Total Electron Content 

(TEC) measurements

• Step 2: TID activity index
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Parameter selection
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Newell+(2007, doi: 10.1029/2006ja012015)



TID maximum vs. parameters

• 40 stormdates 2001-2017

• GNSS station GLSV (50.4 N, 30.5 E)
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TID vs. Parameters, latitudinal dependance

• 40 stormdates (2001-2017)

• 16 stations around 8-39°E

• Not all stations have data at each

storm (black=100% availability)
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TID prediction capabilities

• Multilayer Perceptron (MLP)

• A set of interconnected simple computing units, 

called neurons, interconnected by plastic links 

(synaptic weights) modified by a iterative 

training algorithm.
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Summary and Conclusions

• LSTID activity in mid-latitudes is correlated with solar wind coupling functions with correlation values between

0.6 and 0.7

• High latitudes and low latitudes are impacted by other electrodynamic processes, overlaying the LSTID 

activity

• There is no big difference in the correlation of the LSTID activity with the common solar-wind-magnetosphere

coupling functions

• Predictions of the general increase of LSTID activity can be done. Individual peak magnitudes are not yet

predictable
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