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Why NN ? 

 

- the ability to “study”  

- the ability to perform generalization 

- NN can find complex relationships between the input 

and output data 

- NN helps when the theory of phenomena is absent/not 

well-developed  

NN is the brain model as a set of neurons of the same structure. 

Our task is the TEC estimation by NN. 



mid-high latitude stations: 

Svetloe (SVTL) (60.53N, 29.78E) 

Yakutsk ( )  

solar minimum conditions 

2018:  

61% of the spotless days,  

no major flares, 

1 intense magnetic storm   

TEC values reconstructed by TayAbsTEC 

method [Yasyukevich et al., 2015].  



INPUT:  

- F10.7 index,  

- Kp index,  

- TEC seasonal 

variation (DOY),  

- monthly (training 

set length) and 

diurnal (hour of the 

day) variations.  

Before:  

low latitudes,  

ascending part of the 

solar cycle (higher 

TEC values), NN 

training with 10 days 

data, high TEC data 

time resolution (1 sec). 

Now:  

high latitudes,  

solar minimum,  

NN training with 27 

days data, much 

lower time resolution 

(30min). 

Neural Network [Ferreira et al., 2017]  

Eventually, NN is expected to be used for nowcasting 

The near real-time TEC maps ~10-30 min 

TASK: to check the NN performance under such 

conditions  



Neural Network [Ferreira et al., 2017]  









    Conclusions: 
(1) The first results of the NN performance were satisfactory: correlation 

between modeling and experimental results was high 

(2) In general, NN showed better estimation then the simplest forecast 

with median value. 

(3) Some nighttime effects (e.g. short-time night TEC enhancements in 

winter) were not modeled well → the responsible physical cause was 

not introduced to NN  

(4) during moderate GF disturbances, the diurnal TEC variation was 

under/overestimated → may be Kp is not sufficient in our case.  

(5) NN model improvement (input and structure) are the subjects of our 

future work  
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Thank you for your attention! 

 

Спасибо за внимание! 


