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OUTLINEOUTLINE

• EUREF EPN Network and the RENEP GNSS real time

network

• ETRS89 3rd order co-ordinates

• EUVN-DA Project
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Initial Project - 2006

Reference 

Stations

Portuguese GNSS Continuous NetworkPortuguese GNSS Continuous Network
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Portuguese GNSS Continuous NetworkPortuguese GNSS Continuous Network

Portuguese
Permanent Stations

IGP GNSS IGP GNSS StationsStations

20072007
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Portuguese GNSS Continuous NetworkPortuguese GNSS Continuous Network

IGPIGPIGPIGPIGPIGPIGPIGP + + + + + + + + IGeoEIGeoEIGeoEIGeoEIGeoEIGeoEIGeoEIGeoE + + + + + + + + MunicipalitiesMunicipalitiesMunicipalitiesMunicipalitiesMunicipalitiesMunicipalitiesMunicipalitiesMunicipalities

20072007200720072007200720072007
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RENEP RENEP NetworkNetwork –– OnlineOnline
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RENEP RENEP NetworkNetwork –– OnlineOnline
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RENEP RENEP NetworkNetwork –– OnlineOnline
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RENEP RENEP NetworkNetwork –– OnlineOnline
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RENEP USERSRENEP USERS
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In Portugal Mainland there are about 7000 3rd order geodetic poiIn Portugal Mainland there are about 7000 3rd order geodetic pointsnts

How to obtain ETRS89 coHow to obtain ETRS89 co--ordinates for these points?ordinates for these points?

1.  Make GPS Measurements:

�Ideal

�To be done when possible

2.  Adjustment of the classic measurements:

�A good alternative method of coordination

�Time consuming work (to digitalize the measurements)

3.  Co-ordinate Transformation from the Local System:

�Faster

�Less accurate but good enough for most practical 
applications

ETRS89 CoETRS89 Co--ordinates for the 3ordinates for the 3rdrd Order NetworkOrder Network
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��Transformation from Datum 73 to ETRS89Transformation from Datum 73 to ETRS89

��Tested different methods of transformationTested different methods of transformation

��The 1st order network (119 points) was used to determine The 1st order network (119 points) was used to determine 

the transformation parametersthe transformation parameters

��The 2nd order network (833 points) was used to evaluate The 2nd order network (833 points) was used to evaluate 

the accuracy of the several transformation methodsthe accuracy of the several transformation methods

��TheThe choosenchoosen method was Bursamethod was Bursa--Wolf parameters plus a Wolf parameters plus a 

local interpolation based on its residualslocal interpolation based on its residuals

�� In the end, both the 1st and the 2nd order networks were In the end, both the 1st and the 2nd order networks were 

used to transform the points of 3rd orderused to transform the points of 3rd order

CoCo--Ordinate Transformation MethodOrdinate Transformation Method
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ETRS89 CoETRS89 Co--ordinates for the 3ordinates for the 3rdrd Order NetworkOrder Network

VG 1st order

VG 2nd order

VG 3rd order

PortugalPortugal MainlandMainland

Residuals of the CoResiduals of the Co--Ordinate TransformationOrdinate Transformation

Residuals Lat (") Long (") Lat (m) Long (m) h (m)

r.m.s. 0.0026 0.0032 0.081 0.077 0.182

medium -0.0002 0.0000 -0.006 0.000 -0.055

maximum 0.0115 0.0250 0.355 0.601 0.946

minimum -0.0158 -0.0137 -0.488 -0.334 -1.384

Residuals M (m) P (m)

r.m.s. 0.077 0.081

medium 0.000 -0.006

maximum 0.604 0.358

minimum -0.335 -0.488
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GPSGPS on levelling bench markson levelling bench marks
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GPS GPS on levelling bench marks on levelling bench marks –– 2006 Project2006 Project

EUVN - DA

latitude (m) 0.030

longitude (m) 0.048

height (m) 0.085

Maximum r.m.s
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