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IAG COMMISSIONS

• Commission 1 Reference Frames

• Commission 2 Gravity Field

• Commission 3 Earth Rotation and Geodynamics

• Commission 4 Positioning and Applications

1- About Sub-commission 1.3
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• SC1.1: Coordination of Space Techniques

• SC1.2: Global Reference Frames

• SC1.3: Regional Reference Frames

• SC1.4: Interaction of Celestial and Terrestrial Reference Frames

COMMISSION 1 – REFERENCE FRAMES

SUBCOMMISSIONS

1- About Sub-commission 1.3
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Main objectives:

- Develop specifications for the definition and realization of definition and realization of 

regional reference framesregional reference frames, including the vertical componentvertical component…

- Coordinate activities of the regional sub-commissions focusing on 

exchange and share of competences and resultsexchange and share of competences and results

- Develop and promote operation of GNSS permanent stationsoperation of GNSS permanent stations … to 

be the basis for the long-term … of regional reference framesregional reference frames

- Promote the actions for the densification of regional velocity fieldsdensification of regional velocity fields

- Encourage and assist, within each regional sub-commission, 

countries to recountries to re--definedefine and modernize their national national 

geodetic systemsgeodetic systems, compatible with the ITRFITRF

1- About Sub-commission 1.3
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2- Similarity transformations in space
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2- Similarity transformations in space
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2- Similarity transformations in space
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2- Similarity transformations in space
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TRANSFORMATION PARAMETERS (HELMERT)

XB =  T  + ( 1 + D)  .  R  .  XA

XA = XA XB = XB Τ Τ Τ Τ = T1 

YA YB T2

ZA ZB T3

R   =      1 -R3 R2

R3 1 -R1

-R2 R1 1

2- Similarity transformations in space
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SOME REMARKS ON R

• Independent on the order of the rotations

• Skew-symmetric (R = -RT)

• Not orthogonal (R RT ≠ RT R ≠ I, not invertible)

• It is valid only for small rotations

2- Similarity transformations in space

BECAUSE…

• It is obtained by neglecting some terms
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THE ELEMENTARY ROTATION MATRICES

2- Similarity transformations in space

RX  =           1 0 0

0 cosR1        -sinR1

0 sinR1          cosR1

RY  =       cosR2 0 sinR2

0 1 0

-sinR2            0              cosR2

RZ  = cosR3 -sinR3 0

sinR3 cosR3 0

0 0 1
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PROPERTIES

• Skew-symmetric

• Orthogonal

2- Similarity transformations in space

RX . RXT = I

RY . RYT = I

RZ . RZT = I

RX = -RXT

RY = -RYT

RZ = -RZT
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THE COMPLETE ROTATION MATRIX

2- Similarity transformations in space

Examples

depends on the order of the rotations

cosR2 cosR3 -cosR2 sinR3                                            sinR2    

cosR1 sinR3 + sinR1 sinR2 cosR3        cosR1 cosR3 - sinR1 sinR2 sinR3          -sinR1 cosR2

sinR1 sinR3 - cosR1 sinR2 cosR3 sin R1 cosR3 + cosR1 sinR2 sinR3         cosR1 cosR2

(1)          R =  RX . RY . RZ

(2)          R =  RY . RX . RZ

cosR2 cosR3 + sinR1 sinR2 sinR3 -cosR2 sinR3 + sinR1 sinR2 cosR3 cosR1 sinR2

cosR1 sinR3                                            cosR1 cosR3                                             -sinR1

-sinR2 cosR3 + sinR1 cosR2 sinR3 sin R2 sinR3 + sinR1 cosR2 cosR3         cosR1 cosR2
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FROM THE COMPLETE ROTATION MATRIX…

2- Similarity transformations in space

1 -R3                          R2                

R3 + R1 R2            1 - R1 R2 R3          -R1

R1 R3 - R2 R1 + R2 R3            1

(1)          R =  RX . RY . RZ

(2)          R =  RY . RX . RZ

Small angles sinα = α (rad); cosα = 1   

1 + R1 R2 R3 -R3 + R1 R2 R2

R3                            1                             -R1

-R2 + R1 R3 R2 R3 + R1            1
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2- Similarity transformations in space

1 -R3                          R2                

R3 + R1 R2            1 - R1 R2 R3          -R1

R1 R3 - R2 R1 + R2 R3            1

(1)          R =  RX . RY . RZ

(2)          R =  RY . RX . RZ

1 + R1 R2 R3 -R3 + R1 R2 R2

R3                            1                             -R1

-R2 + R1 R3 R2 R3 + R1            1

…TO THE “POPULAR” “ROTATION” MATRIX

2nd and 3rd order terms = 0   
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MANIPULATING THE TRANSFORMATION FORMULA

XB = T + (1 + D) . R . XA

XB = T + R . XA + D . R . XA

if R = I + R’

XB = T + (I + R’) . XA + D. (I + R’) . XA

XB = XA + T + R’ . XA + D . XA + D . R’ . XA

where

2- Similarity transformations in space

R’ =      0 -R3 R2

R3 0 -R1

-R2 R1 0
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EUROPEAN TERRESTRIAL REFERENCE SYSTEM 89 
(ETRS89) 

The IAG Subcommision for the European Reference
Frame, following its Resolution 1 adopted in Firenze 
in 1990, recommends that the the terrestrialterrestrial referencereference

system to system to bebe adoptedadopted by EUREF by EUREF willwill bebe coincidentcoincident

withwith the ITRS the ITRS atat the the epochepoch 1989.0 and 1989.0 and fixedfixed to the to the 

stable part of the stable part of the EurasianEurasian PlatePlate. 

It will be named

EuropeanEuropean TerrestrialTerrestrial ReferenceReference System 89 (ETRS89)System 89 (ETRS89)

3- The case of ETRS89
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ITRS coordinates : ~2,5 cm/y in Europe

→ unusable for day-to-day geo-referencing activities

ETRS89 coordinates : minimal time-dependency 

→ are consequently useable for geo-referencing in Europe

MOTIVATION FOR CREATION OF ETRS89

3- The case of ETRS89
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• using ITRS realizations: 

for each frame labelled ITRFyy a corresponding frame in 
ETRS89 can be computed and labelled ETRFyy. 

Ex: ETRF89
ETRF93
ETRF97
ETRF2000

• positioning with GNSS (campaign or permanent stations): 

using recent ITRFyy station coordinates and IGS precise
ephemerides following the procedure described in (Boucher 
and Altamimi, 2011)

48 CAMPAIGNS SINCE 1990

3- The case of ETRS89

REALIZATION OF ETRS89
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Memo : Specifications for reference frame fixing in the 
analysis of a EUREF GPS campaign

Claude Boucher and Zuheir Altamimi

Version 1 : 30-09-1993

Version 2 : 07-03-1995

Version 3 : 10-02-1997

Version 4 : 08-01-1998

Version 5 : 12-04-2001

Version 6 : 27-03-2007

Version 7 : 24-10-2008

Version 8 : 18-05-2011

3- The case of ETRS89
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3- The case of ETRS89

1 - DIRECTLY FROM ITRFYY TO ETRFYY

• compute coordinates (epoch t0) in ITRS at epoch 89.0

• transform coordinates from ITRS to ETRS89 at epoch 89.0

• transform velocities from ITRS to ETRS89

(1)

(2)

(3)
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ETRFYY FROM ITRFXX

3- The case of ETRS89

ITRF90

ITRF89

ITRF97

ITRF2000

ITRF2005

ITRF2008

ETRF90

ETRF89

ETRF97

ETRF2000

ETRF2000 (R05)

ETRF2000 (R08)
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3- The case of ETRS89

2 - REALIZATION OF ETRS89 FROM CAMPAIGNS

• process GNSS data (epoch tc) in ITRS (ITRFXX or ITRFYY)
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3- The case of ETRS89

2 - REALIZATION OF ETRS89 FROM CAMPAIGNS

• process GNSS data (epoch tc) in ITRS (ITRFXX or ITRFYY)

• transform coordinates in ITRS from ITRFXX to ITRFYY at epoch tc

(if needed)
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3- The case of ETRS89

2 - REALIZATION OF ETRS89 FROM CAMPAIGNS

• process GNSS data (epoch tc) in ITRS (ITRFXX or ITRFYY)

• transform coordinates in ITRS from ITRFXX to ITRFYY at epoch tc

(if needed)

• transform coordinates from ITRS (ITRFYY) to ETRS89

(4)

• R1YY, R2YY, R3YY and TYY components published in the Memo

� the last two steps may be combined in one step
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EUREF CAMPAIGNS - 1

R1 - Ankara 1996GB points replaced by EUREF GB2001EUREF-EIR/GB95

R1 - Ankara 1996Some points replaced by EUREF-Austria-2002EUREF-A94/95

R1 - Ankara 1996EUREF-Iceland93

R1 - Ankara 1996EUREF-BG92/93

R1 – Ankara 1996CH92/93

R1 - Helsinki 1995EUREF-DK94

R1 - Helsinki 1995Croatian points replaced by EUREF-CRO-94/95/96EUREF-CRO/SLO94

R1 - Helsinki 1995EUREF-LUXBD94

R1 - Helsinki 1995EUREF-Cyprus93

R1 - Helsinki 1995Replaced by EUREF GB2001EUREF-GB92

R1 - Warsaw 1994EUREF-D/NL 93

R1 - Warsaw 1994Replaced by EUREF-POL-2001EUREF-POL 92

R1 - Warsaw 1994Some H points replaced by EUREF-Hungary-2002
S points replaced by EUREF-Slovakia-2001

EUREF-CS/H 91

R2 - Budapest 1993Class C - Estonian points replaced by EUREF-Estonia-
1997

EUREF 1992 Baltic States

R1 - Berne 1992Class CEUREF 89

ADOPTIONCOMMENTSCAMPAIGN

3- The case of ETRS89
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R1 - Toledo 2003Old points deleted from the databaseEUREF-Slovakia-2001

R1 - Toledo 2003Old points deleted from the databaseEUREF-POL-2001

R1 - Toledo 2003Old points deleted from the databaseEUREF-Austria-2002

R1 - Toledo 2003Old points deleted from the databaseEUREF-Hungary-2002

R1 - Dubrovnik 2001Old points deleted from the databaseEUREF-CRO-94/95/96

R1 - Ponta Delgada 2002Old points deleted from the database 
Re-processing in 2004

EUREF GB2001

R1 - Bad Neuenahr – Ahrweiler 1998Iberia 95

R1 - Bad Neuenahr – Ahrweiler 1998Malta 96

R1 - Bad Neuenahr – Ahrweiler 1998FYROM 96

R1 - Tromsoe 2000EUREF-Balear-98

R1 - Tromsoe 2000Old points deleted from the databaseEUREF-SWEREF-99

R1 - Tromsoe 20003 points in Ukrania not included (bad quality) Moldavia-99 

R3 - Prague 1999Wait for publication due to political reasonsEUREF-Balkan-98

R2 - Prague 1999Subset of points (EUREF 1992 no longer acceptable)EUREF-Estonia-1997

R2 - Prague 1999Subset of pointsEUREF-FIN-96/97

R1 - Prague 1999EUVN97

R2 - Bad Neuenahr – Ahrweiler 1998Subset of pointsEUREF-NOR94/NOR95

ADOPTIONCOMMENTSCAMPAIGN

3- The case of ETRS89

EUREF CAMPAIGNS - 2



33May 4, 2012May 4, 2012May 4, 2012May 4, 2012 RomeRomeRomeRome

R1 - Chisinau 2011EUREF SERBIA 2010

R1 - Chisinau 2011EUREF MAKPOS 2010

R1 - Gävle 2010EUREF EIR/UK 2009

R1 - Gävle 2010EUREF Czech 2009

R1 - Gävle 2010EUREF GR 2007

R1 - Florence 2009Subset of pointsRete Dinamica Nazionale
(RDN)

R1 - Riga 2006Only points from Latvia and Lithuania in the database EUREF-NKG-2003

R1 - Riga 2006Combined EUREF-BG92/93, previously accepted in 1996 EUREF-BG-2004

R1 - Bratislava 2004Re-processing; previously accepted in 2002 EUREF-GB-2001

R1 - Chisinau 2011EUREF Faroe Islands 
2007

R1 - Bratislava 2004EUREF-Armenia- 2002

R1 - Toledo 2003Old points deleted from the databaseEUREF-Hungary-2002

R1 - Toledo 2003Old points deleted from the databaseEUREF-Austria-2002

R1 - Toledo 2003Old points deleted from the databaseEUREF-POL-2001

R1 - Toledo 2003Old points deleted from the databaseEUREF-Slovakia-2001

ADOPTIONCOMMENTSCAMPAIGN

3- The case of ETRS89

EUREF CAMPAIGNS - 3
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4- Practical examples

OVERVIEW

1) ETRFYY from ITRFYY

� coordinates and velocities
� the EPN infrastructure 

2) Computation of ‘campaigns’ in ETRS89 (from ITRFYY to ETRFYY)
� coordinates
� equation (4)

3) Computation of ‘campaigns’ in ETRS89 (from ITRFXX to ETRFYY)
� coordinates
� equation (4)

4) Analysis of the ETRS89 realizations consistency
� time series (ITRS versus ETRS89)
� project ‘Monitoring of EUREF coordinates’
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EUREF PERMANENT NETWORK



37May 4, 2012May 4, 2012May 4, 2012May 4, 2012 RomeRomeRomeRome
EUREF PERMANENT NETWORK

http://epncb.oma.be/
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4- Practical examples

THE EPN INFRASTRUCTURE

� EUREF updates each 15 weeks the original EUREF densification of 

the ITRF2005 in a multi-year adjustment of all the weekly 
combined EPN solutions in which outliers have been 

eliminated and station discontinuities were applied

� Class A: station positions have a 1 cm accuracy at all epochs of 
the time span of the used observations

� Class B: station positions have a 1 cm accuracy at the epoch of 

minimal variance of each station. 

�Only Class A stations are suitable as fiducial stations

"Guidelines for EUREF Densifications" (Bruyninx et al, 2010)

epncb.oma.be - tracking network - coordinates
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EUREF PERMANENT NETWORK
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1. POSITIONS/VELOCITIES PUBLISHED BY EUREF

Latest release

4- Practical examples

EUREF has classified SOFI (Sofia, Bulgaria) as a class A station

-0.0020       
±±±± 0.0000

0.0004        
±±±± 0.0000

0.0004        
±±±± 0.0000

4292063.725    
±±±± 0.000

1868687.542     
±±±± 0.000

4319372.425  
±±±± 0.000

001/2005
187/1997 -
254/2010 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000

EUREF has classified WSRT (Westerbork, Netherlands) as a class A station

0.0003        
±±±± 0.0000

-0.0008       
±±±± 0.0000

-0.0004       
±±±± 0.0000

5064884.510    
±±±± 0.000

443304.741       
±±±± 0.000

3828736.141  
±±±± 0.000

001/2005
229/1997 -
254/2010 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000

1) ETRFYY FROM ITRFYY



41May 4, 2012May 4, 2012May 4, 2012May 4, 2012 RomeRomeRomeRome

3. POSITIONS/VELOCITIES PUBLISHED BY THE IERS

Latest release

Previous releases

SOFIA (SOFI)

4- Practical examples

-0.0021      
±±±± 0.0001

0.0008        
±±±± 0.0000

0.0008         
±±±± 0.0001

4292063.725  
±±±± 0.001

1868687.543    
±±±± 0.001

4319372.427   
±±±± 0.001

001/2005start - 001/2000 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000(R08)

-0.0016      
±±±± 0.0005

0.0010        
±±±± 0.0003

0.0013         
±±±± 0.0005

4292063.732  
±±±± 0.002

1868687.539    
±±±± 0.001

4319372.419   
±±±± 0.003

001/2000start - 365/2005 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000(R05)

-0.0022      
±±±± 0.0020

0.0004        
±±±± 0.0010

0.0009         
±±±± 0.0020

4292063.759  
±±±± 0.024

1868687.532    
±±±± 0.013

4319372.413  
±±±± 0.025

001/1989start - 365/2000 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000

-0.0026      
±±±± 0.0020

0.0011        
±±±± 0.0020

-0.0005        
±±±± 0.0030

4292063.755  
±±±± 0.024

1868687.528    
±±±± 0.024

4319372.415  
±±±± 0.027

001/1989start - 365/1998 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF97
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3. POSITIONS/VELOCITIES PUBLISHED BY THE IERS

Latest release

-0.0008      
±±±± 0.0001

-0.0006       
±±±± 0.0000

-0.0012        
±±±± 0.0001

5064884.511  
±±±± 0.001

443304.741      
±±±± 0.001

3828736.142   
±±±± 0.001

001/2005start - 365/2008 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000(R08)

Previous releases

0.0000       
±±±± 0.0001

-0.0007       
±±±± 0.0001

-0.0007        
±±±± 0.0001

5064884.514  
±±±± 0.001

443304.744      
±±±± 0.000

3828736.148   
±±±± 0.001

001/2000start - 365/2005 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000(R05)

0.0005        
±±±± 0.0010

-0.0003       
±±±± 0.0000

0.0001         
±±±± 0.0000

5064884.509  
±±±± 0.011

443304.747      
±±±± 0.003

3828736.148   
±±±± 0.009

001/1989start - 365/2000 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000

0.0004        
±±±± 0.0010

-0.0009        
±±±± 0.0010

0.0008        
±±±± 0.0010

5064884.497  
±±±± 0.012

443304.745     
±±±± 0.009

3828736.140   
±±±± 0.011

001/1989start - 365/1998 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF97

WESTERBORK (WSRT)

4- Practical examples
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ETRF90

ETRF89

ETRF97

ETRF2000

ITRF90

ITRF89

ITRF97

ITRF2000

ITRF2005

ITRF2008

ETRF2000 (R05)

ETRF2000 (R08)

4- Practical examples

2) COMPUTATIONS OF CAMPAIGNS (ITRFYY TO ETRFYY)

• ITRF2000 to ETRF2000 (epoch 2007.75)
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4- Practical examples
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3. POSITIONS/VELOCITIES PUBLISHED BY THE IERS

Previous releases

4- Practical examples

EUREF has classified METS (Kirkkonummi, Finland) as a class A station

2) COMPUTATIONS OF CAMPAIGNS (ITRFYY TO ETRFYY)

0.0024    
±±±± 0.0000

0.0016   
±±±±

0.0000

0.0021   
±±±± 0.0000

5512633.939    
±±±± 0.005

1311843.262    
±±±± 0.002

2892571.104    
±±±± 0.003

001/1989start - 365/2000 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000

0.0088    
±±±± 0.0006

0.0149   
±±±±

0.0002

-0.0160  
±±±± 0.0003

5512634.057    
±±±± 0.002

1311843.330    
±±±± 0.001

2892570.923    
±±±± 0.001

001/1997start - 365/2000 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ITRF2000

• ITRF2000 to ETRF2000 (epoch 2007.75)
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4- Practical examples

2) COMPUTATIONS OF CAMPAIGNS (ITRFYY TO ETRFYY)

• ITRF2000 to ETRF2000 (epoch 2007.75)

“Memo: Specifications for…” (Boucher and Altamimi, 2011)
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4- Practical examples

2) COMPUTATIONS OF CAMPAIGNS (ITRFYY TO ETRFYY)

• ITRF2000 to ETRF2000 (epoch 2007.75)

“Memo: Specifications for…”

(Boucher and Altamimi, 2011)
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4- Practical examples

2) COMPUTATIONS OF CAMPAIGNS (ITRFYY TO ETRFYY)

-0.792R3-0.048T35512634,152Z

0.490R20.051T21311843,490Y

0.081R10.054T12892570,751X

2007.75

dRi (mas/y)T (m)X(ITRF2000) (m)
Kirkkonummi

5512633,984-0.11907.363E-09-4.454E-08-14.850

1311843,292-0.249-7.363E-090-7.199E-089.188

2892571,1450.3404.454E-087.199E-0801.519

2007.752007.752007.75

X(ETRF2000) (tc) (m)R . X(ITRF2000) (tc) 
(m)           

R (rad)
Ri (mas) 

(dRi . (tc-1989.0))

5512633,9840.00245512633,939Z

1311843,2920.00161311843,262Y

2892571,1430.00212892571,104X

2007.75ETRF20001989.00

X(ETRF2000) (m)V (m/y)X(ETRF2000) (m)
Kirkkonummi

STEP 1

STEP 2

CHECK

• ITRF2000 to ETRF2000 (epoch 2007.75)
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ETRF2000ITRF2000

ITRF2005

ITRF2008

4- Practical examples

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

• ITRF2008 to ETRF2000(R08) (epoch 2005.0)

ETRF2000 (R05)

ETRF2000 (R08)
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3. POSITIONS/VELOCITIES PUBLISHED BY THE IERS

Latest release

4- Practical examples

EUREF has classified METS (Kirkkonummi, Finland) as a class A station

0.0026    
±±±± 0.0001

0.0014   
±±±±

0.0000

0.0022   
±±±± 0.0001

5512633.977    
±±±± 0.001

1311843.285    
±±±± 0.001

2892571.136    
±±±± 0.001

001/2005start - 365/2008 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000(R08)

0.0103    
±±±± 0.0001

0.0145   
±±±±

0.0000

-0.0163  
±±±± 0.0001

5512634.137    
±±±± 0.001

1311843.445    
±±±± 0.001

2892570.788    
±±±± 0.001

001/2005start - 365/2008 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ITRF2008

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

• ITRF2008 to ETRF2000(R08) (epoch 2005.0)
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4- Practical examples

“Memo: Specifications for…”

(Boucher and Altamimi, 2011)

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

• ITRF2008 to ETRF2000(R08) (epoch 2005.0)
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4- Practical examples

1.74

2005.0

D (10-9)

D

-12.672R3-0.0675T35512634.137Z

7.840R20.0498T21311843.445Y

1.296R10.0526T12892570.788X

2005.02005.02005.0

Ri (mas/y)T (m)X(ITRF2008) (m)
Kirkkonummi

5512633,977-0.101706.2832E-09-3.8009E-080.0096

1311843,285-0.2123-6.2832E-090-6.1435E-080.0023

2892571,1360.29013.8009E-086.1435E-0800.0050

2005.02005.0

X(ETRF2000(R08)) (tc) 
(m)R . X(ITRF2008) 

(tc) (m)           

R (rad)D . X(ITRF2008) 
(tc) (m)           

STEP 1

STEP 2 CHECK

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

• ITRF2008 to ETRF2000(R08) (epoch 2005.0)
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ETRF97ITRF97

ITRF2000

ITRF2005

4- Practical examples

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

• ITRF2005 to ETRF97 (epoch 2008.53)
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4- Practical examples
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4- Practical examples

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

Step 1: ITRF2005 to ITRF2000 (epoch 2008.53)

http://itrf.ensg.ign.fr/
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4- Practical examples

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

Step 2: ITRF2000 to ITRF97 (epoch 2008.53)

http://itrf.ensg.ign.fr/
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4- Practical examples

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

Steps 1 and 2: ITRF2005 to ITRF97 (epoch 2008.53)

0.001"0.2310.2310.0200000R3

0.001"0000000R2

0.001"0000000R1

10-92.751.670.011.551.080.080.4D

mm-55.8-34.6-1.4-18.5-21.2-1.8-5.8T3

mm-0.7-0.8-0.66.10.10.1-0.8T2

mm5.16.706.7-1.6-0.20.1T1

unitat tcat tcRate/yearat t0at tcRate/yearat t0Parameter

tc: 2008.53t0: 1997.00tc: 2008.53t0: 2000.00

ITRF2005 

to ITRF97

ITRF2000 to ITRF97ITRF2005 to ITRF2000
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4- Practical examples

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

Step 3: ITRF97 to ETRF97 (epoch 2008.53)

“Memo: Specifications for…” (Boucher and Altamimi, 2011)
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4- Practical examples

3) COMPUTATIONS OF CAMPAIGNS (ITRFXX TO ETRFYY)

Step 3: ITRF97 to ETRF97 (epoch 2008.53) &
final set of parameters: ITRF2005 to ETRF97 (epoch 2008.53)

0.001"-12.465-12.695-0.6500R3

0.001"9.7659.7650.5000R2

0.001"3.9063.9060.2000R1

10-92.75000D

mm-105-49.00-49.0T3

mm4041.0041.0T2

mm4641.0041.0T1

unitat tcat tcRate/yearat t0Parameter

tc: 2008.53t0: 1989.00

ITRF2005 
to 

ETRF97

ITRF97 to ETRF97

Difference wrt coordinates computed directly with the 
IBERIA95 solution (ETRF97, epoch 1995.4) is 2-3cm
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4- Practical examples

4) ETRS89 REALIZATIONS CONSISTENCY

4-a) Time series of EPN sites: ITRS and ETRS89
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4- Practical examples
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4- Practical examples
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4- Practical examples
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4- Practical examples

4) ETRS89 REALIZATIONS CONSISTENCY

4-b) Monitoring of EUREF coordinates

comparisons between

� "scientific" coordinates in ETRF2000
• latest release 

• based on a combination of weekly combined EPN SINEX files 

• tied to ITRF2005 using minimal constraints on a highest quality set of stations

• compliant with relative antenna PCV models (= many national reference frames)

and

� official coordinates provided by the countries 

“Monitoring of official national ETRF coordinates on EPN web” (Brockmann, 2010)
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4- Practical examples

4) ETRS89 REALIZATIONS CONSISTENCY

4-b) Monitoring of EUREF coordinates

1. POSITIONS/VELOCITIES PUBLISHED BY EUREF

Latest release
EPN_A_ETRF2000_C1600.SSC - EPN_A_ITRF2005_C1600.SSC (October 23, 2010)

0.0017 
±±±± 0.0001

-0.0040 
±±±± 0.0000

-0.0024 
±±±± 0.0001

3683180.902 
±±±± 0.000

1134512.282 
±±±± 0.000

5073165.026 
±±±± 0.000

001/2005171/1999 - 308/2006 

0.0017 
±±±± 0.0001

-0.0040 
±±±± 0.0000

-0.0024 
±±±± 0.0001

3683180.905 
±±±± 0.000

1134512.285 
±±±± 0.000

5073165.028 
±±±± 0.000

001/2005309/2006 - 192/2009 

0.0017 
±±±± 0.0001

-0.0040 
±±±± 0.0000

-0.0024 
±±±± 0.0001

3683180.900 
±±±± 0.001

1134512.287 
±±±± 0.000

5073165.031 
±±±± 0.001

001/2005193/2009 - 254/2010 

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0
ETRF2000

5. POSITIONS PUBLISHED BY THE COUNTRY
The official ETRS89 coordinates used in Italy are maintained by IGM. This agency is fully responsible for the information kindly provided to the EPN: 

NANANA3683180.9101134512.2735073165.026001/2008000/0000 - now

V
Z

V
Y

V
X

ZYX

Velocity (m/y)Position (m)
epoch t

0Valid (from - to)

EUREF has classified LAMP (Lampedusa, Italy) as a class A station
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4- Practical examples

4) ETRS89 REALIZATIONS CONSISTENCY

4-b) Monitoring of EUREF coordinates (Brockmann, 2010)
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4- Practical examples

4) ETRS89 REALIZATIONS CONSISTENCY

4-b) Monitoring of EUREF coordinates (Brockmann, 2010)
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4- Practical examples

4) ETRS89 REALIZATIONS CONSISTENCY

4-b) Monitoring of EUREF coordinates (Brockmann, 2010)

Horizontal Vertical
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SUMMARY

88 AboutAbout SubSub--commissioncommission 1.3 1.3 

““Regional Regional ReferenceReference FramesFrames””

88 SimilaritySimilarity transformationstransformations inin spacespace: : 

a a shortshort reviewreview

88 The case of ETRS89The case of ETRS89: : 

definition and realization (ETRF)definition and realization (ETRF)

88 Practical examples:Practical examples:

computation and comparison of realizations computation and comparison of realizations 

88 DiscussionDiscussion
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INSPIRE Specification on 

Coordinate Reference Systems 


