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ETRS89/DREF91 Realization 2016

 GNSS campaign 2008
• 250 control stations (GGP)

• 350 reference stations 

(IGS/EPN/GREF/SAPOS)

 Adjustment without constraints (orbits 

IGS2005)

 Transformation into ITRF2005

 Transformation into ETRF2000 (memo 8)

 Systematic differences to the Realization 

ETRS89/DREF91(2002)

 Transformation into 

ETRS89/DREF91/2016 (3 rotations)
• Differences in the position minimized (no 

relevant to real property cadastre)

• Almost no height changes compared to 

ETRF2000
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 SAPOS® is the German Positioning Service provided by the 
German states

 Approx. 275 stations

 Beside individual regional provision one central service, 
located in Hanover (NI) (www.sapos.de) 

 SAPOS® provides various services (real-time, post-processing)

 Since 2010, special emphasis given to quality management

Positioning in Germany

http://www.sapos.de/
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 Approx. 275 stations

 Beside individual regional provision one central service, 
located in Hanover (NI) (www.sapos.de) 

 SAPOS® provides various services (real-time, post-processing)
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http://www.adv-online.de/Products/SAPOS/

 Since 2010, special emphasis given to quality management

Positioning in Germany

http://www.sapos.de/
http://www.adv-online.de/Products/SAPOS/
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 Annual quality report1)

 In 2017, updated product definition1)

 In 2018, updated inventory of technical parameters2) and new
guidelines on „Monitoring of the coordinates of the reference
station network“

 For 2019, test campaign for combination of individual regional 
solutions („EPN Densification-like“), with two combination centres

 For 2020, a new GNSS campaign (six weeks) is planned

• Contribution of all German countries, and BKG

• Processing and analysis should be done by two different groups with
two different software packages

• Processing and analysis should be done until end of 2021

Positioning in Germany

1) https://www.sapos.de/files/SAPOS-Qualitaetsbericht_2017.pdf (in German)
2) https://www.sapos.de/files/SAPOS-Produktdefinition_2017.pdf (in German)
3) https://www.sapos.de/files/SAPOS-Bestandsaufnahme_2018.pdf (in German)

https://www.sapos.de/files/SAPOS-Qualitaetsbericht_2017.pdf
https://www.sapos.de/files/SAPOS-Produktdefinition_2017.pdf
https://www.sapos.de/files/SAPOS-Bestandsaufnahme_2018.pdf
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 On the semi-annual conference of the Ministries for rural area 
on March 31, 2017 the following statement was noted:

Positioning in Germany
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 On the semi-annual conference of the Ministries for rural area
on March 31, 2017 the following statement was noted:

 The first German states are going to provide SAPOS data and
corrections (services) without fee for rural areas (BY, RP, SA, 
SH)
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 Upgrade of GREF network with radar targets

• cross validation of GNSS, terrestrial levelling 
and InSAR

• stability analysis of surroundings of geodetic 
reference points by InSAR

• analysis of GNSS antenna motion 
representativeness for ground motion

 Up to now:

• design of corner reflectors, tests with 
TerraSAR-X and Sentinel-1

• installation at 1 GREF station (Hof / Bavaria), 
3 more are scheduled

• InSAR processing for GO Wettzell

SAR Reference Points at GREF 

GNSS Stations4)

4) Poster presentation P05 by Stefan Friedländer et al. (2018) 
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German Leveling Benchmarks

NHP1912: fundamental 

benchmark Hoppegarten

(east of Berlin), 

datum point of the German 

height System 1912, 

one of the datum points of 

EVRF2007
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Contact:
Federal Agency for Cartography and Geodesy

Richard-Strauss-Allee 11

60598 Frankfurt, Germany

poststelle@bkg.bund.de

www.bkg.bund.de

Tel. +49 (0) 69 6333-1

Thank you for your

kind attention!


