Federal Agency for
Cartography and Geodesy

Network Description

For monitoring of the coordinates of the Satellite Positioning Service of the
German Survey Authorities (SAPOS”) BKG has established a local GNSS network
including about 30 stations of the SAPOS" service, 30 stations of BKG’s
Integrated Geodetic Reference Network of Germany (GREF) and 15 stations of
the EUREF Permanent Network (EPN) and the International GNSS Service (IGS).
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The processing is based on the Bernese GNSS Software Version 5.2 by
application of the EPN guidelines. Daily and weekly solutions are provided in
the IGS08 reference frame, transformations to ETRF2000 / ETRS89 are
computed as well as to the official ETRS89/DREF91 reference in Germany.

HELG (HELGOLAND)
Rechenstelle: Bundesamt fiir Kartographie und Geodasie
Abweichungen von den amtl. Koordinaten im Frame ETRS89/DREF91
Do 07.05.2015 - 08:36:11 Uhr
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Example for timeseries of the reference station HELG (EPN, GREF, SAPOS
Station): Differences to the official reference coordinates
Limit to official coordinates: 10 mm N/ E, 15 mm UP
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DREFonline ETRS89 <=> DREF91
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Differences of ETRF2000(R89) coordinates to
official coordinates in Germany:

N-S: 10..15mm E-W: <5 mm
H mostly <5 mm

Transformation-parameters were estimated
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More Information:

© Federal Agency for Cartography and Geodesy
Frankfurt am Main, 2015

Monitoring of the German National

GNSS Reference Stations

P. Franke, A. Rulke

Network Analysis

Main target is the comparison to the official ETRS89 coordinates of the GNSS
reference stations of the surveying agencies of the federal states of Germany
(SAPOS®), based on daily and weekly solutions and comparisons to the EPN
solutions. The weekly solutions are reference frame for the local SAPOS
networks of the federal states.

Processing Strategy:
Using the RNX2SNX procedure of Bernese 5.2 (release 2015-03-09)
General Description:
Computes station coordinates and troposphere parameters
Based on RINEX observation data from a regional GNSS network

Generates corresponding normal equation (NEQ) information for later
multi-session combination (and estimation of station velocities)

Station coordinates as well as troposphere results are output in SINEX
SNX/TRO) format for (external) further processing, or combination

Absolute type means and partly individual antenna Phase Center Variations
are used

Reference frame is the IGS08 / ITRF2008, for Transformation to ETRS89.
Analysis based on GPS + GLONASS observations and CODE precise orbits

Comparison of the daily solutions with the combined solution by a seven-
parameter Helmert transformation (Minimum Constraint).

For the realization of the ETRS89 / ITRF2008 reference frame the following
|GbOS8 sites are used: BOR1, GRAZ, ONSA, POTS, WSRT, WTZR, ZIMM.

Transformation ITRF2008 solution to ETRS2000 (date 1989) is realized by using
the parameter of MEMO V8™

*) Memo: Specifications for reference frame fixing in the analysis of a EUREF GPS campaign, Claude Boucher
and Zuheir Altamimi Version 8, 27-04-2011 ("Memo Version 8" ; http://etrs89.ensq.ign.fr)

Example for a Helmert-Transformation EPN-Sol. <~ DREFonline (week 1837)

Bernese GNSS Software, Version 5.2

RESTDUALS IN LOCAL SYSTEM (NORTH, EAST, UP)

RMS / COMPONENT

| | | l . | |
| | MEAN | | -0.0000 0.0000 -0.0000 | |
| | MIN | | -0.0003 -0.0005 -0.0014 | |
| | MAX | | 0.0004 0.0003 0.0009 | |
NUMBER OF PARAMETERS : 7

NUMBER OF COORDINATES : 84

RMS OF TRANSFORMATION : 0.0003 M

TRANSLATION IN X : -0.0067 + 0.0012 M

TRANSLATION IN Y : -0.0044 + 0.0017 M

TRANSLATION IN 7Z : -0.0002 + 0.0012 M

ROTATION AROUND X-AXIS: 0O 0 0.000102 + 0.000049 "

ROTATION AROUND Y-AXIS: - O 0 0.0001le66 4+ 0.000043 "

ROTATION AROUND Z-AXIS: - O 0 0.000066 4+ 0.000044 "

SCALE FACTOR -0.00008 + 0.00017 MM/KM

DREFonline <=> EPN wk1837 (IGb08)
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Weekly repeatability of the daily
DREFonline solutions, in mm:
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Comparison of the DREFonline weekly

solution with the corresponding EPN solution

http://www.sapos.de

Station RANT on the island of Sylt
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