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Ĕ A terrestrial reference frame (TRF) is a basis for precise orbit determination of Earth orbiting 

satellites. 

 

Ĕ Three new TRF realizations became recently available:  

Á ITRF2014 (Altamimi et al., 2016),  

Á DTRF2014 (Seitz et al., 2016) and  

Á JTRF2014 (Abbondanza et al., 2016) 

 

Ĕ We assess one of them, namely, ITRF2014 for precise orbit determination of altimetry 

satellites ERS-1 (1991Ƅ1996), ERS-2 (1995Ƅ2003), TOPEX/Poseidon (1992Ƅ2005), 

Envisat (2002Ƅ2012), Jason-1 (2002Ƅ2013) and Jason-2 (2008Ƅ2015) at the time intervals 

given, as compared to the previous (ITRF2008) realization. 

 

Ĕ We have computed GFZ VER13 orbits of these satellites using the ITRF2014 reference 

frame and analyse them, as compared to the GFZ VER11 orbits (Rudenko et al., 2016) of 

the same satellites derived using the ITRF2008 reference frame (Altamimi et al., 2011) by 

keeping the same all other background models for precise orbit determination and 

estimated parameters.  

 

 

 

Outline 
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Ĕ Orbit computations were performed using ñEarth Parameter and Orbit System - Orbit 

Computation (EPOS-OC)ò software developed at GFZ 

 

Ĕ Observation data used:  

     - ERS-1: Satellite laser ranging (SLR) and single-satellite altimetry crossover data (SXO),  

     - ERS-2: SLR, SXO and PRARE (Precise Range and Range-Rate Equipment) data,  

     - TOPEX/Poseidon, Envisat, Jason-1 and Jason-2: SLR and DORIS (Doppler Orbitography 

Integrated by Satellite) 

 

Ĕ Orbital arc length used: 

Ĕ ERS-1, ERS-2, Envisat ï 7 days with 2-day overlaps, 

Ĕ TOPEX/Poseidon, Jason-1, Jason-2 ï 12 days with 2-day overlaps.  

 

Ĕ We compare 

Á residuals of observations used for orbit determination,  

Á two-day arc overlaps in radial direction,  

Á investigate the impact of the ITRF realizations on the geographically correlated and 

radial errors and on the global and regional mean sea level trends.  

 

 

Outline (continue) 
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The main models used for orbit determination 

Item The model used 

Earth gravity field model EIGEN-6S4 (up to n=m=90) 

Solid Earth and pole tides IERS Conventions (2010) 

Ocean tide model  EOT11a 

Atmospheric tides Biancale and Bode (2006) 

Non-tidal atmospheric and oceanic gravity GFZ AOD1B RL05 

Third bodies (Sun, Moon and 7 major planets) DE-421 ephemerides  

Radiation pressure model GFZ EPOS-OC and CNES/IDS box/wing 

models 

Earth radiation Knocke model 

Atmospheric density model MSIS-86 

Polar motion and UT1 IERS EOP 08 C04 (IAU2000A) with IERS 

daily and sub-daily corrections 

Precession and nutation  IERS Convention (2010) 

Tropospheric correction for DORIS data Vienna Mapping Function 1 
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SLR RMS fits of Jason-1 (January 2002 ï July 2013, left) and Jason-2 (July 2008 ï April 2015, 

right): VER13 (ITRF2014) orbit (red) versus VER11 (ITRF2008) orbit (blue): 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĕ The mean values of SLR RMS fits reduced (improved) from 1.185 to 1.157 cm, i.e. by about 

2.4%, for Jason-1 and from 1.229 to 1.129 cm, i.e. by 8.1%, for Jason-2, when using 

ITRF2014 instead of ITRF2008.  

Ĕ The major reduction of the SLR RMS fits is obtained in 2010-2015.   

Impact of the TRF realizations on SLR RMS fits 
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SLR RMS fits of Envisat (April 2002 ï April 2012, left) and TOPEX/Poseidon (August 1992 ï 

October 2005, right): VER13 (ITRF2014) orbit (red) versus VER11 (ITRF2008) orbit (blue): 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĕ The mean values of SLR RMS fits reduced (improved) from 1.272 to 1.234 cm, i.e. by about 

3.0%, for Envisat and increased from 1.963 to 1.969 cm, i.e. by 0.3%, for TOPEX, when 

using ITRF2014 instead of ITRF2008.  

Ĕ The major reduction of the SLR RMS fits is obtained in 2010Ƅ2012 (case Envisat).  

Impact of the TRF realizations on SLR RMS fits 
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DORIS RMS fits of Jason-2 (July 2008 ï April 2015, left) VER13 (ITRF2014) (red) and VER11 

(ITRF2008) orbits (blue) and their differences (right, positive values mean an improvement) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĕ The mean values of DORIS RMS fits reduced (improved) from 0.3490 to 0.3484 mm/s, i.e. 

by about 0.2%, when using ITRF2014 instead of ITRF2008. An improvement of 0.3Ƅ1% is 

observed in 2012Ƅ2015.  

Ĕ However, using ITRF2014 instead of ITRF2008 does not completely reduces the trend in 

DORIS RMS fits observed for Jason-2 since 2011. 

Impact of the TRF realizations on DORIS RMS fits 

positive values 

indicate  

an improvement 

for ITRF2014 
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DORIS RMS fits of Jason-1 (2002 ï 2013, left) VER13 (ITRF2014) (red) and VER11 

(ITRF2008) orbits (blue) and their differences (right, positive values mean an improvement) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ĕ Generally, rather small impact on DORIS RMS fits of Jason-1 is found. A small improvement 

(about 0.2%) of DORIS RMS fits is observed in 2010Ƅ2011 and a small degradation (about 

0.3%) of DORIS RMS fits is observed in 2012Ƅ2013.  

Impact of the TRF realizations on DORIS RMS fits 

negative values indicate  

a degradation for ITRF2014 


