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RMI: lono. local studies. Dourbes Observatory

GNSS data + lonosonde data + geomagnetic data

ROB: lono. European studies.
GNSS data






Research



Difference bet. estimated station clock synchro error with 12 versus without (seconds).

0 The IGS products are used in both cases
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 Development of a TEC reconstruction technique _ - \J \/ =
which exploits the added value of Galileo and ]
modernized GPS (availability of additional
carrier frequencies): e

TEC (TECU)
0 2 4 6 8 10 12 14

— Accuracy of classical methods : 3-5 TECU

— Accuracy of the new technique =1 TECU
(additional improvements are expected)
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Example of Galileo TEC



range — from 90 to 1100 km, Time resolution — 15 min, Latency — less then 3 min.

Applications: Research, verification of ionospheric models, ionospheric tomography, etc.
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Electron density profile reconstruction in real time
from GPS {DOUR) and ionosonde {DBD49) measurements at Dourbes {530.1°*NH, 4.6°E)
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Vertical Total Electron Content (VTEC) in the ionosphere from
ELIS and ULUX data (red) from global models (purple).
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— lonospheric effects on GNSS

SIDC website

<} SWANS | SWANS - Mozilla Firefox
Flle Edit Wiew History Bookmarks Tools Help

@ - {ar | M hitpjfswans.meteo.be/ e

@ Wost Visited || From Internet Explorer

Home  About us mentation Download News  Log out

Data and

products SWANS

GNSS services . ) .
Mowadays, our modern society relies on many operational technological systems based on the use of radio

RTK status map waves: ground-to-ground and ground-to-satelite telecommunications, radars, Global Navigation Satelite

Geomagnetic Activity Systems (GMSS) such as GPS or Galleo.., Free electrons in the ionosphera perturb the propagation of radio

K indesx (ybrid) wiaves. Indeed, the ionosphere is defined as “the atmospheric layer where the free electron concentration is
sufficient to affect radio wawe propagation”. In practice, Space Weather phenomena are often the arigin of

K index (space) distrbed ionogpheric conditions which can strongly affect the performances of technalogical ystems based
K index (space) data an radio waves, Therefare, itis indispensable to monitor, to maodel and to forecast the ionospheric activity and
Tonospheric Activity its effects on these technological systems.
Slab thickress In the frame of the Solar-Terrestrial Centre of Excellence, Division Jonospfenc Frofes from the Roval
Total Electron Content Meteorological Institute of Belgium has created an operational web site called Space Weather And Navigation
Systems (SWANS), This web site provides different communities of users (scientists, GNSS users, satelite
My gccount aperators...} with infor mation about:

* lonospheric acfivity

* Geomagnetic activity
* Jonospheric effects on Global Mavigation Satelite Systems

aur web site is mainly based on measurements collectad at the Geophrysical Observatory of Dourbes or
“Centre de Physique du Globe” (CPG),

http:fiswans meteo,befionospherefRTK_map
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anad estimating tne level or iIonospnere adisturobances.

ssouMaIY) qe|s

Development: Type — operational nowcast, Output — slab thickness [km], relative
deviation from monthly medians, Update rate — 15 min, Latency — 3 min.

Applications: Research, modelling, ionosphere disturbance monitoring, etc.
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range — from 90 to 1100 km, Time resolution — 15 min, Latency — less then 3 min.

Applications: Research, verification of ionospheric models, ionospheric tomography, etc.
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Future collaborations



Comparison of TEC to improve the

accuracy from different techniques
(ROB/RMI)

TEC maps over Europe to compare

with plasmasphere content.
(ROB/RMI/BISA)

Link plasmaspheric model and
ionospheric model (ROB/RMI/BISA)



