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EVALUATION WRT ITRF2008 OF SINGLE-

SATELLITES SOLUTIONS OVER 1995 
SPOT-2, SPOT-3, TOPEX-POSEIDON 
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Spot-2 - 1995 

LCA 

GSC, 

INA 
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Spot-3 - 1995 

LCA 

GSC, 

INA 

GSC p3 = new macromodel 
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TOPEX/POSEIDON - 1995 
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GSC - 1995 

GSC p3 = new macromodel for Spot-3 
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INA - 1995 
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LCA - 1995 
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1995 – statistics and conclusions 

• Mission order by number of stations: 
– TOPEX/POSEIDON  

– Spot-2 

– Spot-3 

• 3 missions are similar (excepted on Ty for LCA). 

• GSC has more homogeneous Helmert parameters for all the missions 

• INA and LCA show Tz with higher variations 
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EVALUATION WRT ITRF2008 OF SINGLE-

SATELLITES SOLUTIONS OVER 2011-2012 
ENVISAT, SPOT-4-5, CRYOSAT-2, JASON-2, HY-2A 
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Envisat -  2011/2012 

LCA 

GSC, 

INA 

GSC ev = new macromodel – no major difference 
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Spot-4 -  2011/2012 
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Spot-5 -  2011/2012 

GSC s6 = Spot-5 with SAA corrected data 
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Cryosat-2 -  2011/2012 

Tz: less dispersion for GSC IDS AWG – Toulouse – April 4-5 2013 



  

 Page 16 

Jason-2 -  2011/2012 

IDS AWG – Toulouse – April 4-5 2013 



  

 Page 17 

HY-2A -  2011/2012 

Higher scale 
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GOP -  2011/2012 

Scale: HY-2A shows highest values 

Tz: Envisat and Spot-4 outliers 

Scale: HY-2A outlier 

Tz: Envisat and Spot-4 outliers IDS AWG – Toulouse – April 4-5 2013 
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GSC -  2011/2012 

Scale: HY-2A highest values but absolute value similar with Envisat 

Tz: Envisat apart (not in absolute value) IDS AWG – Toulouse – April 4-5 2013 
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INA -  2011/2012 
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Tz: Envisat outlier, Cryosat-2 high amplitudes and periodic signal 
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LCA -  2011/2012 

Scale: HY-2A outlier 

Tz: Envisat and Spot-4 outliers, HY-2A high amplitudes IDS AWG – Toulouse – April 4-5 2013 



2011 - Statistics 
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2011 - Conclusions 

• HY-2A shows highest scale values 

 

• Excepted for GSC, Envisat and Spot-4 are still Tz outliers 

 

• INA and LCA have strong Tz std values for DG-XX satellites 
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SIMPLE TEST ON ALCATEL AND STAREC 

ANTENNAS 
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ALCATELvsSTAREC: methodology 

1. Based on the DORIS site logs, I identified a first set (A) of sites where we moved from acronym 

XXXA to XXXB so we replaced an Alcatel by a Starec antenna  set A 

2. From the previous set A, I only kept sites where antenna was only changed (beacon was 

unchanged)   set B 

3. From set B, I rejected sites when IGN or LCA had less than 2 years of observations before and 

after the change. 

4. I end up with 8 candidates: AREA/AREB – KERA/KERB – LIBA/LIBB – META/METB – 

OTTA/OTTB – REYA/REYB – RIOA/RIOB and YELA/YELB. 

5. For each STCD series and for each site, using the a-prior coordinates indicated in the STCDs 

headers, I recomputed absolute Cartesian coordinates time series and apply to XXXB the local 

ties between A and B. 

6. I computed linear regression in all the directions (X, Y, Z) independently based on N points, where 

N corresponds to the minimum of points in series of XXXA and XXXB (so it varies from one site to 

the other and also from AC and the 2 projections are based on the same number of points) 

7. I projected the linear regressions at the median date between last observation of XXXA and first 

observation of XXXB in the STCDs. 

8. I projected the differences in N, E, U. 

 
Moreover, for each pair, I also analyzed (when it happened) when we moved from XXXB to XXYB so 

when we only changed the beacon (from 1st to 3rd generation) and kept the Starec antenna in order to 

have for each site other points of comparisons. Note that when we moved from YELB to YEMB we 

also moved from a beacon with an USO to a beacon without USO. 
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ALCATELvsSTAREC: results 
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IGN LCA 

N East North Up 3D mean 
res 

N East North Up 3D mean 
res 

AREA/AREB 83 -355.5 -535.2 -9.1 642.6 20.1 86 -370.1 -502.8 -17.4 624.6 18.4 

AREB/ARFB 83 47.3 93.3 54.6 117.9 18.2 86 15.2 92.9 3.1 94.2 13.3 

KERA/KERB 96 -3.1 7.1 21.6 23.0 22.9 97 -4.5 -16.2 25.0 30.2 16.6 

KERB/KESB 132 9.9 20.6 10.5 25.1 14.1 131 6.7 22.8 5.5 24.4 11.7 

LIBA/LIBB 298 -1.8 -4.4 -24.4 24.8 18.9 301 -9.4 -1.0 -18.5 20.7 15.7 

LIBB/LICB 167 -5.9 -0.8 6.0 8.4 10.5 165 -3.9 -4.2 8.8 10.5 9.1 

META/METB 400 9.1 -13.8 4.5 17.1 14.5 398 9.3 8.4 7.7 14.7 12.0 

OTTA/OTTB 129 -8.5 82.8 -5.8 83.4 19.8 120 -9.7 86.6 -0.5 87.2 17.2 

REYA/REYB 265 -9.9 21.1 -1.5 23.4 14.4 263 -14.1 16.2 12.9 25.0 12.0 

REYB/REZB 296 -1.2 52.2 0.5 52.4 10.9 297 -2.1 50.0 3.0 50.2 8.9 

RIOA/RIOB 107 -12.0 -27.6 -35.1 46.2 20.3 106 -41.1 -16.7 -48.8 66.0 17.0 

RIOB/RIPB 189 -24.9 9.2 11.6 29.0 15.4 192 -27.4 9.8 0.3 29.1 13.2 

YELA/YELB 288 10.4 -15.5 0.9 18.7 11.2 283 7.5 -6.1 3.1 10.2 9.5 

YELB/YEMB 251 -3.2 -3.5 4.4 6.4 7.6 230 0.9 -0.3 -1.1 1.4 6.5 

positions differences: (estimated position from XXXB) - (estimated position from XXXA) 

mean res = mean residuals of linear interpolation or mean interpolation error ; unit is mm 

Similar results wer obtained through harmonic analysis (6m, 1y, 2y…) 

AREA/AREB differences reflect the earthquake 
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ALCATELvsSTAREC: results 
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Example: LIBA vs LIBB from IGN STCD 
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ALCATELvsSTAREC: conclusions 

• Very few sites correspond to the selection criteria. 

 

• No evidence of 17mm offset maybe due to the fact that STCDs correspond to 

stations positions variations after projection in ITRF2008 which may be affected by 

ALCATEL 2GHz COP offset. 

 

• Change of beacon has impact similar to antenna change. 

 

• Sigmas of positions estimates are at the order of the 10-20mm (which is also the 

order of week to week rms). 
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