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Outline

= Current access and applications of ETRS89
What is behind the realization of ETRS89

= New needs and applications of ETRS89

= What needs to be done (ambitions)
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Applications of Dutch GNSS based

reference frame realization

= Provides link between ETRS89 and RD/NAP
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Applications of Dutch GNSS based
reference frame realization

Common reference
frame for precise
GNSS-positionin

Certificaat van Goedkeuring
Uitgereikt aan:

06-GPS B.V.
Kubus 11, 3364 DG, Sliedrecht

De Dienst voor het kadaster en de openbare registers (Kadaster) en de DID van

Rikswaterstaat (voorheen AGI), als van de an
Nederland samenwerkend onder de naam RONAP, verklaren dat het referentiestation
Lottum
van enin bevonden werd met

de eisen die door Kadaster en DID zijn vastgesteld.
Het bovengenoemde referentiestation past hiermee binnen de geometrische infrastructuur
van Nederland

De coordinaten van het "Antenne Referentie Punt” (ARP) van het bovengenoemde station
2Zijn met gegevens van 19 maart m 26 maart 2015, in combinatie met de absolute
antenne kalibratie file "762-11302.atx™ vastgesteld op:

European Terrestrial Reference System, ETRS89

X  3959776,531m noorderbreedte 51° 27" 23,67432"
Y 424607,180 m oosterlengte 6° 07" 13,60081"
Z 4965414339 m ellipsoidische hoogte 77.761m

Stelsel van de Rijksdriehoeksmeting (RD) en hoogte Huas volgens het Normaal
Amsterdams Peil (NAP) berekend uit ETRS89 met de transformatie
RONAPTRANS " 2008.
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n van is dit centificast geldig @
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Certificaat nummer: 368-26032015 g. S.H. Oosterhof
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Applications of Dutch GNSS based
reference frame realization

= Exchange of data (INSPIRE)

oportal - Windows Internet Explorer
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Applications of Dutch GNSS based
reference frame realization

= Provides link between ETRS89 and RD/NAP

= Common reference frame for precise GNSS-
positioning

= Exchange of data (INSPIRE)
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Outline

= Current access and applications of ETRS89
What is behind the realization of ETRS89
= New needs and applications of ETRS89

= What needs to be done (ambitions)
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Active GNSS Network
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Active GNSS Network
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Continious Observations
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Historic time series

= Daily time-series

— Improved
computation
strategy

- — Antenna change

= |nconsistent trends

= Higher precision at
end of series
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Consistent computation strategy

= Bernese GPS Software 5.0
= Processing strategy based on IGS and EPN guidelines and IERS
conventions
= Input
— (Gps data
— Reprocessed precise igs orbits, clocks and earth rotation
parameters
— Correction for ocean loading, solid earth tides
— Troposphere modelling: Niel mapping function
= Estimation
— Station coordinates
— Hourly ZPD
— Dally gradient
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GNSS based veloctities

= |[TRF ETRF
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Local measurements




Local and GNSS time series

= Local

RDNAP X, Y, h time-series (in RED) station 059306 TERS
from local measurements. Estimated trend in BLACK
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Local and GNSS time series

= | ocal ETRF
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Tilting station: TERS

Local time series GNSS time series (ETRF2000)
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Local and GNSS time series

= |[TRF — Local ETRF — Local
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Time series usage

Lokale codrdinaatverschillen tussen weekoplossingen en gepubliceerde AGRS-codrdinaten voor station DELF
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New coordinates and parameters

= New coordinates:
— Difference with current
coordinates more than 3*c

= New transformation parameters
— Effect of new coordinates
more than 1 cm within area
of validity RD
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Outline

= Current access and applications of ETRS89
What is behind the realization of ETRS89

= New needs and applications of ETRS89

= What needs to be done (ambitions)
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New applications where GNSS bases
reference frame not fully utilized

= Vertical land movement (hot topic)
= Sea level changes

= Trends in atmosphere

= Quasi-geoid determination
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Outline

= Current access and applications of ETRS89
What is behind the realization of ETRS89

= New needs and applications of ETRS89

= What needs to be done (ambitions)
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What Is needed/planned (ambition)

= More co-locations
— Gravity
— InSAR
— Tide gauges
= Dense network
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Co-locations
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Ambition dense (re)processing

= |nclude data 100
km? outside NL

= Coordinate and
troposhere
products (sliding
window)

= AGRS
NETPOS

® (Certified M




Summary

. Permanent GNSS based reference frame used for
—  Providing relation ETRS89 and RD/NAP
—  GNSS-Positioning
—  Data exchange (INPSIRE)

. Main infrastructure 11 stations, more than 100 permanent GNSS available
. Local measuremetns needed for independent control
. GNSS based reference frame to be used for
—  Verical land movement
—  Combination of techniques (levelling, gravity, INSAR, tide gauges)
. Next steps
—  Denser network processing (and assess quality of stations)

—  More co-locations
—  Adapt strategy (sliding window) for better troposhere time series
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Discrepancies?

= Co-located stations: DELF-DLFT, WSRT-WSRA

IGS05 North, East, Up time-series (in RED) station DELF IGS05 North, East, Up time-series (in RED) station DLFT
from GPS. Estimated trend in BLACK from GPS. Estimated trend in BLACK
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Discrepanties

= DELF and DLFT
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Discrepanties

= DELF and DLFT
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Antenna changes:
Convergence of coordinates

Figure: DELF comparison to two

= Convergence of year combined solution
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