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 They are fundamental 

parameters connecting the 

high precision TRF and CRF. 

 Including precession, 

nutation and ERP. Precession 

and nutation show the 

motion of the earth rotation 

axis in space and can be 

obtained by models such as 

IAU2006 precession model 

and IAU2002 nutation model.  

 Px,Py,UT1-UTC and LOD: 

difficult to model in theory 

and need real observation to 

obtain them. 

The most authoritative TRF and EOP are provided based on 

VLBI/SLR/GNSS/DORIS by IERS such as ITRF2008 and IERS C04. Other 

institutions form USA/EUROPE/Japan also do some study in some degree. 



4 

 High accuracy EOP and TRF are necessarily needed 

for space navigation of satellites and almost all space 

orbiters. They need EOP to complete the TRF 

transformation for the orbit determination.  

 EOPs are also the basic and main observation and 

scientific data for several scientific fields such as Astro-

Geodynamics, geophysics, geodesy and so on. They 

are basic information for studying the rotation of the 

Earth, facial motions of the Earth, core-mantel couple 

and earthquake. The improved EOP monitoring will be 

helpful to these fields. 

1、Introduction 
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 Because EOPs and TRF are base of many scientific  

fields such as sea level rise, crustal deformation and 

movement mechanisms of the Earth different spheres, 

high precise geodesy and so on the establishment and 

maintain of high accuracy TRF and determination of EOP 

have been hot spots of  international scientific research. 

Some research needs mm TRF and EOPs.  

 Future ITRF of GGOS requires the origin accuracy at 

1mm and its stability at 1mm/yr.  There is still some 

distance for these requirements 

 Therefore we have necessary to analyze the errors and  

improve the accuracy of our TRF and EOP.  

1、Introduction 
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720 sites 

2、Methods 
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 Input data 

2、Methods 
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 Data processing flow 

2、Methods 
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 Combination methods 

2、Methods 
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 Datum definition and local-ties model 

2、Methods 
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 Choice of weighting 

2、Methods 
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 Processing of discontinuity 

2、Methods 
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 Application of parallel algorithm 

2、Methods 
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 Initial results of SHAO TRF and EOP 

Based on all POS+EOP SINEX solutions from 

GPS,VLBI,SLR and DORIS we solved the site 

coordinates, velocity at epoch J2005.0 and daily 

EOP with constraints from the datum definition. And 

then compare our results with those from ITRF2008 

and IERS C04.  

3、Data Processing and results 
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3、Data Processing and results 



16 

SLR 

GPS 

VLBI 

DORIS 

3、Data Processing and results 
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 Initial results of SHAO TRF and EOP 

EOPs SHAO DGFI 
PMX 0.142mas 0.123mas 
PMY 0.139mas 0.122mas 
LOD 0.020ms 0.022ms 
UT1-UTC 0.010ms 0.012ms 

3、Data Processing and results 

The results show the similar accuracy as that of DGFI. 

Our TRF results are also similar to ITRF2008 for regular 

sites. The accuracy is better than 5mm for coordinates 

and 1mm/yr for velocities with respect to ITRF2008. 
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3、Data Processing and results 
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3、Data Processing and results 
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 Initial results of SHAO TRF and EOP 

3、Data Processing and results 
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STRF2013 

ITRF2008 

DTRF2008 

3、Data Processing and results 
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Scale SLR 

VLBI 

4、Error analysis 
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Origin （translation parameters） 

4、Error analysis 



24 SLR GPS 

Residual series for site coordinates 

4、Error analysis 



25 VLBI 
DORIS 

Residual series for site coordinates 

4、Error analysis 
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VLBI 

SLR GPS 

Residual series for co-location site coordinates 

4、Error analysis 



27 SLR GPS 

The precision distribution of site coordinate and 
velocity with the number of SINEX solutions 

4、Error analysis 
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SHAO has carried out a new TRF and corresponding 

EOPs based on the SINEX solutions of the space 

geodetic techniques such as VLBI, SLR, GNSS and 

DORIS.  

The accuracy of EOPs is similar with that of DGFI’s 

EOPs with respect to IERS 08 C04. The accuracy is 

about 0.142 mas for PMX, 0.139 mas for PMY, 

0.010ms for UT1-UTC and 0.02ms for LOD. From 

the residuals of our EOPs and IERS 08 C04 we can 

see the mean is very small 0.027 mas for PMX, 

0.066mas for PMY, 0.008ms for UT1-UTC and 

0.001ms for LOD. 

5、conclusion and future plan 

conclusion 
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The position and velocity for our TRF are close to 

that of ITRF2008 for regular space geodetic sites. 

The accuracy is better than 5mm for coordinates and 

1mm/yr for velocities.  

After more detail work we hope to improve our TRF 

and EOP to satisfy the needs of GGOS.  

5、Conclusion and future plan 

conclusion 
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5、conclusion and future plan 

Check our EOP and TRF accuracy and find those 

abnormal  solutions. And try to find the reasons of those 

abnormalities. 

 Add annual and semi-annual signals into the combination 

estimation. See if the residuals will be reduced. 

Consider the velocity as the different one after the special 

motions such as earthquakes for some sites. And also 

import space-based local ties to get better results. 

China regional TRF will be completed in future two years. 

The EOP ,TRF and VLBI/SLR/GNSS solutions will be 

released at our website in June 2014. 

Future plan 



Thank You!  
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