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What is the ionosphere?

The ionosphere represents an 

electrically conductive layer that 

start at heights above ~80 km. The 

ionosphere is formed by partially 

ionized air (plasma) that surrounds 

the Earth and constitutes an 

interface between the neutral upper 

atmosphere and space plasma. The 

ionosphere influences the 

propagation and attenuation of 

electromagnetic waves. 



History

● In operation since 1957

● Major technical improvements in 2004 (new digisonde)

● Collaboration with many other observatories in Europe

○ e. g. Belgium, Germany, Hungary, Great Britain, Italy

● Some areas are well maped - Europe, North America -

Others less - Oceans, Asia, Polar areas



What is it for?

● It, in cooperation with other Ionospheric observatories, creates a map of the 

ionosphere around the world

● The map is used to improve 

the accuracy of GPS 

● Contributes to the 

International Space 

Environment Service



Measurements

● Classical ionospheric vertical sounding

● Ionospheric plasma drift measurements 

● Synchronized D2D measurements

● All measurements saved on a public website 

(http://digisonda.ufa.cas.cz/) 

These measurements are taken with the help of 5 antennas: one transmitting antenna and 4 

receiving antennas. The transmitting antenna is 30 meters high and sends an electromagnetic 

signal that is reflected off of the ionosphere at specific heights (depending on signal frequency 

and electron density). The polarization and other properties of the reflected signal are then 

measured with the help of the receiving antennas that are positioned in the corners and 

center of an equilateral triangle. 

http://digisonda.ufa.cas.cz/


Classical ionospheric vertical sounding

The objective of this There are various factors that affect electron concentration in 

the atmosphere:

1. Cosmic radiation 

  As the height increases, the effect of cosmic radiation is more pronounced - it ionizes 

molecules, creating ions and free electrons. This would lead to an increase in electron 

concentration with height.

1. Concentration of molecules

 On the other hand, as the height rises, the concentration of molecules decreases, 

which obviously leads to a decrease of the free electron concentration.



3. Geomagnetic storms

The increase in the solar wind pressure due 

to geomagnetic storms initially compresses 

the magnetosphere. The solar wind's 

magnetic field interacts with the Earth's 

magnetic field and transfers an increased 

energy into the magnetosphere. Both 

interactions cause an increase in plasma 

movement through the magnetosphere and 

an increase in electric current in the 

magnetosphere and ionosphere.



The dashed line represents the 

concentration of electrons with 

respect to height.

The instruments are sensitive 

enough to detect second and 

third order reflections as well.



Ionospheric Plasma Drift Measurements

Measuring the difference between 

the frequencies of the transmitted 

and received signals, we can 

determine, with the help of the 

Doppler Effect, the curvature of the 

ionosphere, as well as the speed and 

the direction of its travel. 



Synchronized D2D Measurements

Oblique sounding between 

ionospheric observatories in 

Europe. Different 

single-frequency signals are 

used for different paths. The 

network is able to measure the 

ionosphere in the European 

region by analyzing evolution of 

measured Doppler frequency, 

angle of arrival, and time of 

flight of the sky wave signals.



Thanks for your attention!
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