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GNSS stations in Riga: RIGA1884, OJAR (LATPOS)
A ¢ _EUPOS@-R'GA network (5 base stations)
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EPN Reference Stations
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Reference station coordinate time series
(time series shifted in order to place in single figure)

Height changes 2008 (jul-dec)
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hEIGHTS D181(2008) - D180(2009)
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EPN/IGS STATION RIGA
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EUPOS-RIGA STATION LUNI
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LATPOS STATION OJAR
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. Helmert transformation

)ii 1 vy =B\ /[X; AX
Y, |=Q+wl—-v 1 «a J|Y|+]|AY

Z; B —a 1 J\Z AZ
, kur
. X; - transformacijas vektors
. X; - sakotnejais vektors
Parametri:
. AX - novirzes parametri
. U - méroga koeficients
. a, B, y - rotacijas parametri
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BAUS 2010
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OJAR 2010

LI X Ris= 3.185234
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Helmert transformation 2010

LKS92->ETRS89

PARAMETERS
A X (m) 0.711283931
AY (m) 1.051246726
AZ(m) -0.506971373
L (ppb) -2.22178E-08
a (arc sec) 1.73464E-07
B (arc sec) -1.33545E-07
y (arc sec) -4.83105E-08
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Helmert Transformation LKS92->ETRS89 Residuals
1 October 2010
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Helmert Transformation ETRS89->LKS9 Residuals
1 October 2010
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AlZK 2009
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LIMB 2009
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LUNI 2009
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Helmert Transformation LKS92->ETRS89 Residuals
1 October 2009

0.025
0.02

0.015
0.01

MMMMMMJJLLI@LF%J;&

-0.01
-0.015
-0.02
-0.025

mX mY m’Z

LKS92 and ETRS89 coordinates of LATPOS and EUPOS®-Riga RTK networks




EUREF 2012
Reference Frame Sub-commission for Europe
Symposium
Paris, 6-8 June 2012

Helmert transformation 2009

LKS92->ETRS89

PARAMETERS
A X (m) 0.762171251
AY (m) 0.969984516
AZ (m) -0.377102031
U (ppb) -4.09054E-08
a (arc sec) 1.59902E-07
B (arc sec) -1.29312E-07
y (arc sec) -3.64685E-08

LKS92 and ETRS89 coordinates of LATPOS and EUPOS®-Riga RTK networks




EUREF 2012
Reference Frame Sub-commission for Europe
Symposium
Paris, 6-8 June 2012

Helmert Transformation ETRS89-->LKS92 LATPOS
only Residuals
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Helmert transformation ETRS89->LKS92 LATPOS

PARAMETERS
A X (m) -0.82358903
AY (m) -0.923248141
AZ(m) 0.503609567
U (ppb) 2.6965E-08
o (arc sec) -1.63299E-07
B (arc sec) 1.44616E-07
y (arc sec) 2.23018E-08
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Satellite Laser Ranging system for LEO satellites

Date Satdlite | Poinds | RMS NP RMS
(o) (e}

SLR for LEO ranging

LAGEQOS satellite observation using SLR
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Digital zenith camera for studies of vertical deflection
F ™
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Conclusions

- LKS92 framework is an ETRS89 realization in Latvia. It has been
applied during 20 years for cadastre and mapping.

- Time series of LATPOS and EUPOS-RIGA networks calculated in
ETRS89 framework.

- Helmert transformation parameters are calculated to convert
LKS92 coordinates in ETRS89 and otherwise.

- The antenna calibration effect is one of the reasons for LATPOS

and EUPOS-RIGA transformation parameters.
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