GSC Analysis Center Update

F.G. Lemoine (1), N.P. Zelensky (2), D.S. Chinn (3), A. Belli (4),

D.E. Pavlis (2, 5), D.D. Rowlands (1,5)

(1) Geodesy & Geophysics Laboratory, NASA GSFC, Greenbelt, MD, USA.

(2) ESSIC, University of Maryland, College Park, MD, USA.

(3) Stinger Ghaffarian Technologies, Greenbelt, MD, USA.

(4) University Space Research Association (USRA), NASA Postdoctoral Program, NASA GSFC, Greenbelt, MDD, U.S.A.
(5) GEODYN Team leaders at NASA GSFC.

IDS AWG Meeting
DGFI/TUM, Miinchen, Germany
April 4, 2019

EARTH SYSTEM SCIENCE
IQ.TERDISCIP‘L‘:IN.ARY »
e e T NASA
POSTDOCTORAL PROGRAM
Administered by USRA




Status of Modelling in preparation for ITRF2020 re-processing (1)

Update to GEODYN version 1810 that includes many different updates: (for details see next slide).

Adopt new offset for HY-2A Tested gscwd32

Adopt new background gravity model (GOCOO05s) and 3-hr de-aliasing models for atmosphere & oceans from GFZ
(Includes new modeling of air tides) (same models as for RLO6 processing of GRACE Follow-On)

Adopt updated troposphere refraction model & corrections (e.g. VMF1) and more recent ocean tide model (e.g.
GOT4p10c), for dynamical model and for ocean loading.

Adopt & Implement IERS2014 Linear mean pole. v
Adopt new (2017) Alcatel phase law for DORIS antennae. v

Reprocess all DORIS Data for current satellites with new background models and new GEODYN version 1810, In progress.
removing all previously-generated deletes.

Test new USO models for Jason-2 & Jason-3 based on Results from T2L2. In progress.
(A. Belli & NPZ)

Further improve non-conservative force modeling for DORIS satellites In progress.

Adopt new IERS model for diurnal/sub-diurnal tidally-driven variations in Earth rotation. TBD after
EGU2019

Switch to RINEX processing for all RINEX-compatible DORIS satellites (other than J2 & J3). TBD

Add new satellites (Sentinel-3A, 3B). TBD



Status of Modelling in preparation for ITRF2020 re-processing (2)

Upgrade of GEODYN to new version (1810).

e The new version has many changes. Its objective was to remove “difficult-to-follow” parts of the code,

implement processing improvements for GNSS, make subtle changes to the background tidal modeling (Earth & Ocean
tides), implement the IERS2014 linear mean pole in GEODYN, as well as other satellite-specific changes.

e The new GEODYN version 1810 completely reconfigures how we process DORIS data
in GEODYN.

e The specification of biases is now explicit, rather than “implicit”. In the previous “implicit” processing it was possible
that data at the start & end of passes were deleted because the implicit definition of the time span of the biases did
not always include all the data. In addition, badly determined troposphere and range-rate parameters ( e.g. <5
observations) were included when they should have been deleted.

This would have been invisible to us in most instances, but probably means that a small percentage of data was
systematically deleted for every satellite, or conversely in the second case, data were included that weakened the
satellite solution.

This means with the new GEODYN version, we must modify all our setups, remove all the deletes accumulated
from previous runs, and completely reprocess the data, re-converge the orbits, and regenerate all the deletes.




Tests of GOCOO05s: HY-2A, ENVISAT

HY-2A RMS of fit (SLR) for wd25-processing ENVISAT RMS of fit (SLR) for wd25-processing
(updated to ITRF2014), and GEODYN 1810 (GOCO05s + VMF1) (updated to ITRF2014), and GEODYN 1810 (GOCO05s + VMF1)
(2011-11-07 to 2018-06-24) (2008-01-13 to 2012 03-25)
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HY-2A Avg. SLR RMS of fit:

e wd25, (w. ITRF2014/DPOD2014, to 170326, n=329) = 1.431 cm ENVISAT Avg. SLR RMS of fit:

¢ GIIE1810, GOCOO05s, VMF1, New Macromodel, Adj Cr/Arc:
(to 180624, n=401) = 1.161 cm

e wd25, (updated with ITRF2014/DPOD2014) = 1.093 cm
e GIIE1810, GOCOO05s + VMF1 = 0.997 cm




Example of Macromodel Improvement, HY-2A (1)

HY2A Cr Per Arc
(New macromodel, GOCOO05S, giie1810)
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Example of Macromodel Improvement, HY-2A (2)

Along-track OPR Amplitude (HY-2A)
(Nov. 2011 - June 2018;

New macromodel, Adj. Cr/arc vs Fix Cr (all arcs); GOCOO05S, giie1810)

3.010° | .
- 2510° |
o~ |
0
E ) ]
x 2010°
o
O
X 9
X 1.510° |
(14
| .
‘.f |
(o)) -
s 1.010°
s .
< |

5.010°

0.0
55800.0

A
r]

Along-track OPR, HY-2A
Along-track OPR, HY-2A, Fix Cr

A

aid
ua
4 L
. ] Ir] DH zéﬁ
g A
rri
-« rl
@ @ "
. 2B g
id
P “
a4 at 4 @ ?“1? 47
F b7
;uuz i 4 “ “ [ AZZ ri
4 47 ad 4 Aliug ‘g “ 'l %
d s Qg Ir dg b
Au:ﬂ a 4 “ Y 4 az % 4 4
4 % “ 4 4 @ﬂ 4
7 ' F] p a4
uff’aﬁ‘w%ﬁf‘,ﬁ P JiTH D L d, ‘
F] r] ) 47 d A @
ald T Ea“ﬁ,;m 4 “,ﬁ L S ': . @4 4 ‘E 44 %i E?A
A 2 o “?E‘ ) F] g z2 FL‘E ] u‘}* ‘EE“AB“‘AA 'y
nld a}@ s % Aj% T a“hi ‘%"A &

2 Aoy
TN

Lk X

55900.0 56000.0

56100.0

:‘i Ak
M““ “‘ A i rYYOy Ap As, al
“&f“m‘ LY S | A ﬂ:ﬁ‘%x“i‘ *“

Modified Julian Date

Along-track OPR Amplitude is
dramatically reduced (as we now do
on TOPEX & the Jason satellites)
when Cr is adjusted per arc.




Cross-track OPR, (m/s’), HY-2A

Example of Macromodel Improvement, HY-2A (3)

Cross-track OPR Accel Amplitude (HY-2A)
(Nov. 2011 - June 2018)
New macromodel; Adj Cr/arc vs Fix Cr (all arcs); GOCOO05S, giie1810
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In contrast, the cross-track OPR
amplitude is unchanged with this
attempt at micromodel tuning. These
empirical accelerations are still quite
large!




Example of Macromodel Improvement, HY-2A (4)

- Percent in Shadow (HY-2A) —— Cross-track OPR, HY-2A
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Summary

e The GSC Analysis Center is making progress on the ITRF2020 reprocessing preparations.

e |n addition to the work items on slide (2) we plan to adjust a background low-degree
gravity model from SLR & DORIS data to different satellites (1993-2018), using
ITRF2014/DPOD2014/SLRF2014, GOCOO05s and the new linear mean pole. A preliminary
solution will be available by the time of the IUGG.

e Other changes in the processing can be implemented as long as they do not have a big
impact on the modeling or require lots of changes to the GEODYN processing (e.g.
improved interpolation for the quaternions in GEODYN or a better background model for
planetary radiation pressure), since we are severely bandwidth limited.




