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Background

* The CSR RLO6 solution for the GRACE data was released in 2017
* Post-release analysis of the RLO6 data indicated that improvementin the solution was possible

* Opportunities for improvement have been identified:
* GGMO5C mean reference model
* Oceantide model
« AOD1B modelforthe high frequency ocean-atmospheric interactions

* Better error characterization of the K-Band and GPS ranging data
* The CSR RLO7 reanalysis of the GRACE and GRACE FO data was initiated in 2020

* This presentation presents our efforts on updating mean reference model - the development and
assessment of the intermediate mean gravity field model GIF63.
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Introduction: continental anomaly
XGM19 - GGMO5C D90-150 S120-200km

90 N 500

400

300

300 4 10° | 4200

1100
0

180" W 135°w 4 og ., K i 0 BT D
EHIOn : g : SRR T I 100

o
EWH cm

10-10

o ML
45" S TSe

S N R

REREE RN

=

220

1-200

-300

180
-400

150 1011

-500

120

10-12

| ArcGP
| 981567

Contrib. 5 min.
273648

| NGA LSC
1303027
Fill-in
46479

GRACE-only
973787

Alt. SIO/NOAA
3108803

Alt. DNSCO7
1574783

Alt, Combined
164206

45

L 1 h 1 1 10'13 30"
-300 -200 -100 0 100 200 300

EGMO08 data (the best at the time) has been
used to produce GGMO0O5C.
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Introduction: KBR residual

KBR Postfit residual variance: KBR Postfit residual variance:
GGMO05C XGM19

90 90

GRACE (2008&2014) KBR data was used to compute monthly solution and postfit residual.

* The continental anomalies are mainly within GGM05C. XGM19 is better in these regions.
* Before RLO7 reprocessing, we should update our mean field model.

* More specifically updating the contributions from GRACE, GOCE and surface data.
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GRACE Mean

Data: preliminary. VO5 L1B (2004-2016)
Parameterization: same as RL06

DDV GRACE Mean ref XGM19
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e (Co-estimate Trend and Annual reduces the variance.

 Co-estimate Trend and Annual up to Degree 60 (green) is better than Degree 180 (red).
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GRACE Mean
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GOCE Mean

DDV GOCE+PolarCap Mean ref XGM19
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The latest GOCE L1B data (version 202) are

used. Down sampled from 1s to 5s.
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i  CRN bandpass filter is applied on prefit

residual (8-55mHZ) to remove high noise at

low frequency and high frequency.
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GRACE mean field is used to fill the polar gap.

107 ;

Only XX, YY, ZZ and XZ components are used.

102 | | | | | | Amean optimal weight factor is used to weigh
0 S0 100 150 200 250 300 each component 20, 22, 7 and 4 respectively
for XX, YY, ZZ and XZ.

The new GOCE L1B data derived GOCE mean is better
than GGMO05C around D120.
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GOCE Mean
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GRACE+GOCE Mean: Cov. Cal.
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* The continental anomalies are within GOCE only
solution.

* Calibrate the covariance matrix and increase
GRACE’s contribution between D90 and D150.

*All combination are in normal equation level.
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GRACE+GOCE Mean
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GIF63: (pseudo) surface data

EGMO08 gravity data
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XGM19 used updated NGA compilation, which has better land
coverage. But it is not publicly available.

GIF63 uses XGM19 as (pseudo) surface gravity input to
stabilize the high degree coefficients and polar cap.
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GIF63: high degree (180~240)
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Evaluation: KBR postfit variance

45° N o6 ?
Slightly .

; better . 3, 2
w0 w235 0z & GIF63

45‘5 :z:: - | |
— C S (R) Blue: GIF63 is better; Red: XGM19 is better o _°

&J Cockrell School of Engineering

Center for Space Research

L1B 05p: 2008 and 2014 13

90 . 3
KBR Postfit variance: . >
Postfit Var.: GIF63 GGMO05C .
90 N o :
PR Pt | GGMO5C | B
PR = p ' :
F : i ] . TR . : 457 .
130wa ‘7\13‘5 w ; & a jer ! o wu
pENR e T = N g
Blue: GIF63 is better; Red: GGM05C is better XGM19 T -
Postfit Var.: GIF63 XGM19



Evaluation: LRI Prefit GGMO5C
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GRACE-FO LRI range acceleration prefit residual (90-300CPR).

* The updated mean field GIF63 eliminates all the
continental wide LRI residual.
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Evaluation: Residual Ocean RMS
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* GIF63vyields smaller residual ocean rms for several months in 2014.
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Summary

* We developed an updated CSR intermediate mean gravity field GIF63 (ref. epoch 2010.0) for RLO7 re-process.

* GIF63 eliminated continental anomalies in GGMO05C by updating the combination of reprocessed GRACE and
GOCE data and (pseudo) surface data.

* GIF63 performs on par with recent model.

 Covariance calibration is applied for optimal combination.
GRACE contributed mostly between degree 2-150;
GOCE contributed mostly between degree 120-220;
and surface data (XGM2019) contributed mostly above degree 220.

* GRACE data: VO5p L1B data 2004-2016 ( preliminary RLO7). GPS: phase/range 30s; KBR: range rate 5s. Up to
d/o 180 co-estimated trend and annual up to d/o 60.

e GOCE data: Version 202 L1B data 2009-2013. Down- sampled to 5s, bandpass filtered (8-55mHZ) and used
XX,YY , ZZ and XZ components. Up to d/o 300.

* (Pseudo) Surface data: XGM19. Up to d/o 360.
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