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ESPAS Front Page – Start data search 



Data search using time period 
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Data search: Project 
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TEC Products 



Monitoring of the ionospheric state- TEC reconstruction 

The global Total Electron Content (TEC) Map updated every 15 min for monitoring the 
actual state of the Ionosphere. Example from the 27th February 2014 at 8 pm and 
10 pm shows ionospheric disturbances above North America caused by a medium size 
geomagnetic storm. Such disturbances can have effects on the performance of Space 
Based Augmentation Systems (SBAS) such as the American WAAS or the European 
EGNOS system.  
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Moderate ionospheric Storm on 27./28. February 2014   

LPV availability of WAAS over Alaska on 
27th February 2014. 
(Localizer Performance with Vertical 
Guidance) 

EGNOS 

WAAS 



GNSS scintillation 

Origin:    Equatorial plasma flow reverses around twilight,   
              driving Rayleigh-Taylor instability (RTI) and  
              bubble creation  
Causes: Amplitude Scintillation 



Equivalent Slab Thickness provided by SWACI 

• Measure of the width of the shape of the vertical electron density profile  
• Defined by the ratio of the total electron content (TEC) and the peak electron density of the 

local ionosphere.  
• To compute the peak electron density, vertical sounding data from different ionosonde stations 

are used. 
• The corresponding TEC data are extracted from the SWACI TEC maps.  
 

IAP foF2  

SWACI - TEC 

Slab thickness τ 

Slab thickness over Juliusruh/IAP and corresponding 
ionosonde data of the IAP Kuehlungsborn (54.4°N;13.4°E). 



Climatology of daily averaged slab thickness 

80 km 

- Strong decrease of 
monthly and daily 
averaged slab thickness 
over Juliusruh during 
solar cycle 23 

- No significant correlation 
of averaged slab 
thickness values with 
F10.7 index 

- No clear seasonal 
variation 

- Is this a long-term 
trend indicating a 
long-term contraction, 
i.e. cooling of the 
thermosphere ? 



• The TEC Time Series Plotter is a 
demonstrator for an ESPAS value added 
service generated by the ESPAS data 
provider DLR.  

• It allows to plot and analyse the time 
series of Total Electron Content (TEC) 
values and the corresponding range 
errors for different radio frequencies at 
selected locations worldwide for a given 
time period. 

• It supports the detection of space 
weather effects and the related influence 
on navigation systems. 

Poster: 
“Value added services within the ESPAS system” 
Open Session on Recent Advances in  
Space Weather Science  
Wednesday 19 November 

 



Step 1: Location 



Step 2: Time period selection 

Step 3: Start processing 



Step 4: Results 

Poster: “Value added services within the ESPAS system” Open Session on Recent Advances in  Space 
Weather Science  Wednesday 19 November 

 



Contact: 
German Aerospace Center 
Institute of Communication and Navigation 
 

Jens Berdermann 
Kalkhorstweg 53 
D-17235 Neustrelitz 
Germany 
 

fon: +49 3981 480 106 
fax: +49 3981 480 123 
mail: jens.berdermann@dlr.de 

Thanks for your attention! 
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