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Relation between reference systems

ITRS and ETRS89

National realisation of ETRS89
Transformations between ITRFxx and ETRFxX




. 1
Relation between reference systems ‘B~

Global Geodetic Reference

Frame
(GGRF)
\ 4
International Terrestrial International Height
Reference System Reference System
(ITRS) (IHRS)
A I
\ 4
European Terrestrial European Vertical
Reference System 1989 Reference System
(ETRS89) (EVRS)
( =
; 4 Stelsel d
44‘{1 Rijksd?i:Eo:iZm:ting Normaal Amsterdams Peil Mean Seal Level Lowest Astronomical Tide
(RD) (NAP) (MSL) (LAT)

Ministerie van Infrastructuur en Waterstaat

] Deltares B
TU Delft Enabling Delta Life ; @t’y

L
M Rijkswaterstaat & Koninklijke Marine




h 4

Reference System
(ITRS)

International Terrestrial

A

A 4

European Terrestrial

(ETRS89)

Reference System 1989

Stelsel van de
Rijksdriehoeksmeting
(RD)

Deltares

'I("U Delft
e Enabling Delta Life ;

Frame
(GGRF)

Todays topic: NLLAT2018 and NLGEO2018

Global Geodetic Reference

International Height

Reference System
(IHRS)

|

European Vertical
Reference System
(EVRS)

Normaal Amsterdams Peil
(NAP)

Mean Seal Level
(MSL)

Lowest Astronomical Tide
(LAT)

S
W,
W"i&_ Rijkswaterstaat
£y

Ministerie van Infrastructuur en Waterstaat

& Koninklijke Marine ¥




'I("U Delft
e Enabling Delta Life ;

How to get an ETRS89 height?
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International Terrestrial Reference iy’
System

« Basis for international reference frames
 Used to determine

— Variations In earth rotation

— Variations center of mass

— Precise satellite orbits

— Plate tectonics




ITRF2014 horizontal velocity field
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Bron: Altamimi, Z., P. Rebischung, L. Métivier, and C. Xavier (2016), ITRF2014: A new release of the International Terrestrial Reference Frame modeling
nonlinear station motions, J. Geophys. Res. Solid Earth, 121, 6109-6131, doi:10.1002/2016JB013098
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http://dx.doi.org/10.1002/2016JB013098

European Terrestrial Reference System
1989

« Coincides with ITRS at epoch 1989.0:
ITRF89@1989.0 = ETRF89@1989.0

« Moves with ‘stable part of Europe’

« Goal: Stable coordinates in Europe

« Used for:
— Exchange of European spatial data
— Netherlands geo information on North Sea
— Geodynamic studies in Europe

« Basis for precise GNSS positioning In the
Netherlands (data collection for BGT, BRK, AHN,
Beeldmateriaal, ...)
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Bron: A. Kenyeres, EPN Densification WG
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Procedure

Final solution:

Daily solution
L - R Y 1GS2014@2017.5

using
BSW52

Pﬁ“‘*c;:; | .

365 x (meta)data Transformation from
ITRF2014 to

ETRF2000(R14)

Coordinates and
velocities IGS
reference stations
(1GS14) S
Models, IERS Inal solution:

- ETRF2000(R14)@2017.5
conventions

IGS final products
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Certification of GNSS reference
stations

« Common reference frame for

precise GNSS-positioning

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

Gl), als van de van
Nederland samenwerkend onder de naam RDNAP, verklaren dat het referentiestation
Lottum
van enin werd met

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

De codrdinaten 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 77,761 m

Stelsel van de Rijksdriehoeksmeting (RD) en hoogte Hwar volgens het Normaal
Amsterdams Peil (NAP) berekend uit ETRS89 met de transformatie
RDNAPTRANS 2008

Xro 205962,080 m
Yro 385534,129 m

Ministerie van Infrastructuur en Waterstaat

Huse 33,279 m
AGRS
d % g rki h
eng van an it icant gedig » NETPOS .
vanaf 26 maart 2015 tot en met 26 maart 2016 * C r'tf'l d
Datum: 20 april 2015 Voor Kadaster en DID ertine
Certificaat nummer: 368-26032015 g. S.H. Oosterhof Y
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Transformation between ITRFxx and :

ETRF2000

*  EUREF Technical Note 1: Relationship and Transformation between the

International and the European Terrestrial Reference Systems
Table 3: Transformation parameters from ITRF,, to ETRF2000 at epoch 2010.0 and their rates/year

ITRF Solution i T2 T3 D R1 R2 R3

mm | mm mm | 107 mas mas mas
ITRF2014 547 1522 | -74.1 1 2.12 | 1.701 | 10.290 | -16.632
rates 0.1 0.1 -1.9 0.11 | 0.081 0.490 -0.792
ITRF2008 53.1 1503 |-76.5 | 2.14 | 1.701 | 10.290 | -16.632
rates 0.1 0.1 -1.8 0.08 | 0.081 0.490 -0.792
ITRF2005 52.1 | 512 -71.8 | 1.20 | 1.701 | 10.290 | -16.632
rates -0.2 0.1 -1.8 | 0.08 | 0.081 0.490 -0.792
ITRF2000 540 | 51.0 | -48.0 | 0.00 | 1.701 | 10.290 | -16.632
rates 0.0 0.0 0.0 0.00 | 0.081 0.490 -0.792
ITRF97 473 | 527 | -11.3 | -1.68 | 1.701 | 10.290 | -16.892
rates 0.0 0.6 1.4 | -0.01 | 0.081 0.490 -0.812
ITRF96 473 | 527 | -11.3 | -1.68 | 1.701 | 10.290 | -16.892
rates 0.0 0.6 1.4 | -0.01 | 0.081 0.490 -0.812
ITRF94 473 | 527 | -11.3 | -1.68 | 1.701 | 10.290 | -16.892
rates 0.0 0.6 1.4 | -0.01 | 0.081 0.490 -0.812
ITRF93 105.1 | 489 | -13.9 | -2.17 | 4511 | 13.670 | -17.032
rates 2.9 0.2 0.6 | -0.01 | 0.191 0.680 -0.862
ITRF92 39.3 | 50.7 -3.3 1 -0.97 | 1.701 | 10.290 | -16.892
rates 00| 0.6 1.4 | -0.01 | 0.081 0.490 -0.812
ITRFI1 271.3 | '36.7 2.7 | -2.37 | 1.701 | 10.290 | -16.892
rates 0.0 0.6 1.4 | -0.01 | 0.081 0.490 -0.812
ITRF90 203 | 40.7 | 18.7 | -2.67 | 1.701 | 10.290 | -16.892
rates 00| 0.6 1.4 | -0.01 | 0.081 0.490 -0.812

f; ITRF89 243 | 16.7 | 56.7 | -6.07 | 1.701 | 10.290 | -16.892 ﬁ
TUDelft =« rates 00| 06| 1.4]-001]0081| 049 | -0.812 i -

4 connecting innovators | [ |
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And then | received a simple question... ‘2

5|
N\

Geoid and LAT have been computed In
ITRF2005@1997.9

* How to deliver a geoid in ETRF2000@2017.57
* How to transform from ITRF2014@2020 to

ETRF2000@2017.5?
TUDelft oo é | s [ B .| s X 17
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Assume constant height in NAP and ETRF2000
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Assume constant height in NAP and ITRF2005

Ellipsoidal heights in different ITRS realisations for a stable point in ITRF2005 at 52°N, 05°E, 43m
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Assume constant height in NAP and [I|[E]TRFxXxxX

In what reference frame can we
assume that h behaves the
same as H?

Should corrected mean tide
guasi-geoid height be time or
reference frame dependent?
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4305 Ellipsoidal heights in different ITRS realisations for a stable point in ETRF2000 at 52°N, 05°E, 43m
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-Smml/y ITRF2014 vertical velocities Zuheir Altamimi
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Bron: Altamimi, Z., P. Rebischung, L. Métivier, and C. Xavier (2016), ITRF2014: A new release of the International Terrestrial Reference Frame modeling
non/inearstation motions, J. Geophys. Res. Solid Earth, 121, 6109-6131, doi:10.1002/2016JB013098
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http://dx.doi.org/10.1002/2016JB013098

Bron: A. Kenyeres, EPN Densification WG: Where to go?, EUREF Symposium 2018, Amsterdam, Netherlands
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Assume constant height in NAP and [I|[E]TRFxXxxX

In what reference frame can we
assume that h behaves the
same as H?

Should corrected mean tide
guasi-geoid height be time or
reference frame dependent?

‘\/
g

mean-tide
crust

® GPS/levelling point

NAP

1 1
1 1
1 X
L
1
» ]
1 1
1 1
1
1

NAP height = mean-tide ellipsoidal height —
corrected mean-tide quasi-geoid height

——

Ellipsoidal height [m]

T D If Enabling Delta Life
UDelft ;

Deltares

7/

4305 Ellipsoidal heights in different ITRS realisations for a stable point in ETRF2000 at 52°N, 05°E, 43m

|
———-—Epoch AGRS.NL realisation
——— - Epoch NLGEO2018 realisation

s ETRF2000 +0.00 mm/yr

= [TRF2000 +0.05 mm/yr

ITRF2005 +1.07 mm/yr |

= TTRF2008 +0.89 mm/yr |

s [TRF2014 +0.78 mm/yr
T

43.04 -

43.03

43.02

43.01

=~
w

42.99

42.98

42,97

42.96 [~

I
| | | I | | |
2010 2015 2020 2025 2030 2035
Epoch [year]

42.95 ! . ‘
1995 2000 2005

Rijkswaterstaat
Ministerie van Infrastructuur en Waterstaat

24

dr
@ Koninklijke Marine



"y

):
Summary

* NSGI provides ETRS89, RD, NAP and LAT

« Relation between ITRS and ETRS89
maintained by EUREF

» Certified networks (will) provide
ETRF2000(R14)@2017.5

* Provide products in ITRF2014 and
ETRF2000@2017.5
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