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Positions and velocities

GNSS — Global Navigation Satellite System  atall surface points

4

Integration of Belgium in international geodetic reference
frames using GNSS (GPS, Glonass, Galileo, ...)

Beidou

: \/ GLONASS
b

Galileo




EUREF European Reference Frame

% stations

Coordination of EUREF Permanent Network
(EPN);

e ~400 stations
e continued modernization of the network

Station Capabilities (%)

Source: EPN Central Bureau
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GLONASS: 97%
GALILEO: 88%
BEIDOU: 76%

QZSS: <20%

Courtesy Carine Bruyninx

See also poster entitled “Belgian
contribution to the maintenance of the
European coordinate reference system”




GNSS In Europe

* VVelocities of EPN (EUREF Permanent Network)
stations, plate velocities

Courtesy
Carine
Bruyninx and
Juliette
Legrand
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GNSS In Antarctica

Antarctica deformation

— IceCon project (BELSPO - ULB):

monitor long-term mm-level

deformations of the Earth’s crust
induced by changes of the surface

ice mass

— ‘Permanent’ GNSS infrastructure at

PEB upgraded GPS =

GPS/Glonass/Galileo/Beidou

Courtesy Carine
Bruyninx
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Tro pOSp h ere Wlth G N SS See also poster entitled

Py “GNSS-based remote sensing

e of atmospheric water vapour

at ROB for meteorology and

climate: Status, perspectives,
and challenges”

GNSS products e.g.
deformations, plate
velocities,
ionosphere,

troposphere METEO
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The Moon Mars

Icy satellite

e W WS, .

Mercury

Solid inner core
Mantle -

o FeS layer?
Liquid outer core



Instrument LaRa (Lander Radioscience)
f

N X-band radiolink

Obijective:
interior of Mars,
_core properties
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GNSS — EPOS

European Plate Observing System (EPOS): New EP@S T — S
European ResearCh |nfra5trUCture in Support Of EUROPEANPLATEOBSERVINGSSTEM o UPEN DATA
Solid Earth Research +

58

37

e Sustainability of scientific services

* Open data - multidisciplinary

 Goal: 3000 GNSS stations for solid earth
science

14

S =
fggzg GNSS Data and Products
@ Volcano Observations

| Satellite Data 8

45

| Geomagnetic Observations 15

. Anthropogenic Hazards 36

Geological Information and Modelling 7

* Application and extension of EUREF services
to EPOS
* MoU between EPOS and EUREF

Multi-scale Laboratories 6 .

Courtesy Carine Bruyninx

See also poster entitled “Belgian GNSS contribution
to the European Plate Observing System”
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United Nations resolution on sustainable development
(A/RES/69/266): improving and homogenizing time and
space references on Earth (at the 1 mm and 0.1 mm/y)
Also recommended by the Global Geodetic Observing
Systems (GGOS) of the International Association of Geodesy

(IAG).
Goal of GENESIS-1: Unification of Space and Time -

Reference Systems

. = o = X ICRF

‘@ Co-location in
space
* Combining and co-locating, on one

ECECm §eometric tie A
. @ clock tie
satellite platform, the full set of E((/ €3 atmospheric tie
fundamental space-time geodetic ) | @p.eme@
systems. Ry ) \ \\ l
* Relevant for many scientific and \ 1 TR
societal endeavors. Croumg e en

Globa| Geodetic Observing System




Thank you for your attention!

seafloor topography

the basis of everything monitiring the earth
kinematics earth rotation management ~ ! precise measurements
o _ adjustment interdisciplinary key for tectonic process earth's rotation
gravity inversion | orbit determination framework ~ 9PS  earth sciences
- earth system monitoring way to tectonics ) :
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Courtesy Rebekka Steffen - EGU Blogs



GNSS satellites

Quasars @ @

//, VT objective:
a/ \ g8 (1) o (1) GENESIS satellite orbit is determined by GNSS
e x§ e (5) Receiver without absolute position and orientation
i \/ ‘, " popace tie information

1 (2) GS local link

)
quasars; and determine the absolute position and
orientation of GENESIS satellite.

: _ (4) (3) Include VLBI Transmitter mimicking quasars on
GENESIS satellitg GENESIS satellite and observing it during (4) VLBI
( intensive sessions
(5) Analyze intensive sessions observing VT and

x (2)

| Local tie

<+ - ->

+— S-band

— L-band

GNSS receiver & - — S-, X-, & Ku-band

— All bandwidth including
S-, X-, & Ku-band



