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Recent GOP activities (1)

» Routine processing
o Processed data until end of 2017
o New standards coming soon (Satellite CoM, possibly
changes in orbit parametrization)

» RINEX implementation
o Implemented, but not yet properly working
o Higher residuals than for DORIS Doppler
o Systematic behavior of residuals during satellite passes
o For Hy-2A the residuals are significantly higher than for the
other satellites.
o It is necessary completely revise our logic of the RINEX
processing



Recent GOP activities (2)

» LOD estimation
o following slides

» Scale (in)consistency
o see separate presentation in the afternoon

» Systematic effect in pole estimation
o following slides

» Czech Ministry of Education grant (cooperation with IDS)
o Essential financial support of GOP IDS AC.
o 70% of salary refundment, all travel costs
0 2018-2022
o Modeling improvements, POD, next ITRF reprocessing, etc.



LOD estimation (1)

» 2006.0 — 2015.0
» multi-satellite and single-satelite solutions
» Cross track harmonics not adjusted

> For detailed information see Stépanek et al. (in press)

Difference between IERS C04 model and DORIS

Combination of all available satellites

600

LOD (IERS C04 - DORIS ) —

400

200

-200

LOD [microsec]

-400 |

-600 |

-800

2011.0 +
2012.0
2013.0 ¢
2014.0
2015.0

2006.0
2007.0
2008.0 |
2009.0
2010.0

Time [years]



LOD estimation (2)

» For 2006.0 — 2015.0 WMean -31 pus, WRMS 153 s, formal error 49 us

» Mean is not stable during the time (dependent on satellite constallation, possibly
also on solar activity cycle

» (W)RMS comparable to RMS derived from SLR-derived LOD (LEOs) and twice
higher than for SLR Lageos solutions (Sos$nica (2014))

Year Weighted mean Weighted Formal error
[us] standard [us]
deviation [us]
2006 -32 160 54
2007 -16 144 76
2008 -61 168 70
2009 -64 127 68
2010 -30 126 48
2011 -65 147 44
2012 82 130 42
2013 118 113 41
2014 78 125 38




Amplitude [microsec]

LOD estimation (3)

300

— DORIS
— |1ERS CO0O4

w00

0
4
00.0
82.5
00.0
65.0
00.0
00.0

, — Comblinatic:oll'u of all a\.lrailatlale satellitles| >Annua| Signal (Sun-

40

»Short periodic signal 14.2
days and 29. days (subdaily
tidal model imperfection?)

Amplitude [microsec]
w
Q

» Draconitic period
(Cryosat-2, Jason-2)

500.0

0
4
9
100.0
182.5 _ :
252.7
300.0
365.0
469.3

Period [day]



LOD estimation (4)

» Cross track harmonics — BloRfeld et al. (2014) was able to adjust LOD, C20 and cross
track simultaneously

 in Lageos 1/2 SLR solutions (inclination 53 and 110 deg), 7 days arcs

(d DORIS satellite combination enabled C20 and LOD, but not cross track

1 In GOP DORIS solutions 1 day arc, inclination 66 and 92-98 deg.

 In GOP DORIS solutions, correlation of LOD and Sin cross track amplitude ~ 0.96

» Future testing
(1 DORIS long arcs
1 Adjusted Cos cross track amplitude
[ Longer time span (full Solar cycle)
O Other AC(s) ?



Systematic effects in pole estimation (1)

Systematics in Xp, present only in GOP solutions, pointed out by IDS CC
(Guilhem)

Earth Orientation Parameters wrt [ERS Cd4

@ gopwdio @ growod B gEowes? B igwd?s D) inawedi )
@ dswai2

GOP wd50 in red

X pole {mas)

206 207

¥ pole (imas)
=)
o

206 27



Systematic effects in pole estimation (2)

»Problem in not adjusting cross track harmonics ?

» 3 testing Solutions for 2016

> |ERS C04 as reference

X Y X ¥
37 359

No

Constrained 68 89 418 328
5x10-°

Unconstrained 85 -59 394 -
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Systematic effects in pole estimation (3)

» adjusted cross track with constraints (5x10°) optimal
» not expected result
o not consistent with our older results (Stépanek et al. 2014)
o in correlation analysis from 2012 data, only very low correlation of cross
track amplitudes and Xp,Yp
o in a single-satellite solutions, the highest effect observed for Saral

» This results should rather be considered as preliminary and confirmed/validated
by additional testing

» Ask other ACs about cross track amplitude constraints

GPS Week GPS Week
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Thanks for the attention ....



