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FOLLOW-ON

GRACE Folle@nScienceData SystemHighlights& Updates

1 Levell: The GRACEO SDS has reprocessed the L-&wkCC data aneleasal a new
LevellBACX data product. ACX is an updated hybrid-#&Splant that uses
observations fronboth the GF1 and GFRZcelerometes. Withthis, we can better
account for differential norgravitational forces between GF1 and GR&hich in tun
results in improved monthly gravity fields.

o0 Thenewmonthly LevelBACXdata productis described in more detailelow.

o0 The ACX.IBproduct requires significantly more validation and verification
during its production. While the SDS team will strive to adhere to the weekly
Levell delivery schedulewe anticipate that at least initially, ACAB will be
delivered in a delayed mod&gether withthe correspondingnonthly L2/L3
datadeliveries (current latency: ~40 days)

1 Levet2:using the ACXK1B data, the SDS centers have produced & released updated
RLO6.1gravity fields for the entire GRAE® mission time spahrough Jar2022

o0 TheRLO6.Xieldsmitigate biases in lovdegree harmonics described at the last
GFOSTM022, and reduce error levs for most monthsA paper describing the
changes and improvemenis detailsis in preparation.

 The followingLevell- 3 SDS data productarenowl @+ A€t I 6t S 4 b! {! Qa
Oceanography Distributed Active Archive Celff&d.DAALa R D @fétradion L
System and Dat&enter (SD(x

0 Levell SDS data products througtpr 2022.

0 Level2 & 3dataproductsthroughMar 2022.

A RLO06.1will be the preferreddataversion
A RLO6we will likely cease production of RLO6 (which is based/@ [
ACT]pover the next-3 months.However, ACL1 will remain available.

1 Please note th following regardindRLOGand RLOG6. Javailability anddata analysis

0 GRACE datzersionremains atRL06 andks fully compatible with GRAGHO
RL06.1


mailto:gracefo@jpl.nasa.gov
https://podaac.jpl.nasa.gov/GRACE-FO
https://isdc.gfz-potsdam.de/grace-fo-isdc/
https://grace.jpl.nasa.gov/
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TN-13 products are availabker both GRACEO RLO6 and RL06.1

o0 C20:SDStill recommend replacingC20 inGRACHEEO) L2 solutions with the
SLRderived value, provided in T

0 C30: the C30 coefficient in RL06.1 is significantly improved in the GRACE
solutions;we encourage users to assess the fidelity of the GRA®E3O time
seriesq please let us what yofind! In the meantime, weecommendreplacing
the native C30 with the Skderived value, provided in TV

o AOD1B monthly GAXx fields remainchanged buhave been copied from RL0O6
to RL06.1 (as GAX0601) to minimize interruptions idza SviEkfldw and
processing scripts

o0 The current ACT transpla(itased on GF1 onlwill remain available in a nen
delayed mode, busDSwill likely not release L2/L3 fields based on AQT

1 The followingcorrespondiry Levet3 data products(global, land, ocean, icaye

available:

o JPLTellusglobal mascomroducts
https://grace.jpl.nasa.gov/data/getlata/jpl_global_mascons/

o GFZ GravlS land, ocean and ice products
http://gravis.gfzpotsdam.de/

o0 UT-CSRylobal nascon solutions
http://www2.csr.utexas.edu/grace/RL0O6 _mascons.html

GRACHO science da collection and processing has been nominal.

1 Solar Cycle #2€ontinues torampup. Increased solar activity has resulted in increased
orbit altitude decay rates (see Fig.1 belpa$ well as increased namravitational
acceleration on the two GRAE satellites. The SDS teaamtinues toclosely monitor
the Levell data& measurement system performance

1 Attention: JPL/NASA PO.DAAC is migrating all data sets and data accesSltmthe
Please visibttps://podaac.jpl.nasa.gov/cloudatasets/aboutand set up your new data
retrieval process accordingly.

1 Do you have new GRAED results, a conference presentation or paper publication you
would like to sharePlease send a copy of your GRACE and GRAC&ated
publications tdanderer@jpl.nasa.goandflechtne@gfzpotsdam.de(pleasealso
considera 1-slide highlight summary of the main findings

1 When using GRAGHD data, please cite tteRACEOMission reference paper
Landerer, F.W., Flechtndf., et al., 2020, Extending the global mass change data record: GRACE
FollowOn instrument and science data performance, Geophys. Res. Lett.,
https://doi.org/10.1029/2020GL088306

=

Calendar & Upcoming Events:

1 GRACHKO Science Team Meeti2®22 will take placeOct18-20, 2022 at GFZ
(Potsdam, Germany). We aptamingfor anin-personmeeting¢ stay tuned for
updates.


https://grace.jpl.nasa.gov/data/get-data/jpl_global_mascons/
http://gravis.gfz-potsdam.de/
http://www2.csr.utexas.edu/grace/RL06_mascons.html
https://www.swpc.noaa.gov/products/solar-cycle-progression
https://podaac.jpl.nasa.gov/cloud-datasets/about
mailto:landerer@jpl.nasa.gov
mailto:flechtne@gfz-potsdam.de
https://doi.org/10.1029/2020GL088306
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Science Team Resources

1 Proceedings and presentations frommet2021 GRACE/GRAED Science Team Meeting
are availableonline.

1 GGHS2022, the 3rd joint meeting of the International Gravity Field Service and
Commission 2 of the International AssociatiorGa&fodesy, will be held in Austin Texas
from Sep 1216, 2022 The abstract submission deadline is Friday August 7, 2022
(https://www.csr.utexas.edu/gghs2022/abstrasubmissio.

GRACE Folle®n: MissionStatus
GRACE Folle@n: Orbit(Data and plots provided by K. Snopek, GFZ)
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Hgure 1: (left) Orbit altitude and daily decay rates[m/d] since GRACEFO launch. (right) Separation distance and semi-major
axis difference bewteen the two GRACE-FO spacecraft, aswell as beta-prime angle of the orbit plane.

The GRACE Follédn orbital parameters 0202205-16 (day 136yvere as follows:

Sun Beta (deg) -9
Absolute Distance (km) 195.8
Drift (km/d) -0.11

Mean Altitude

(>6378.1 km) 488.1

Decay Rat¢GF1/GF2)

(7d mean, m/d) 12.2/12.2

¥


https://grace.jpl.nasa.gov/events/17/2021-grace-fo-science-team-meeting/
https://www.csr.utexas.edu/gghs2022/abstract-submission
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Sciencerelevant Mission Eveni& Plans:

9 Both accelerometers (ACCs) are operating and collecting observatithesrinominal

mode, Normal Range Mode (NRNBF1 ACC data are used to geneateACC

transplantdata product which is provided as t#eCT1Broduct and should be usead

substitute the GF2 ACC measurements (please check th&é&imedocumentfor
detailsat PO.DAALC

Centerof-Mass(CM)offset determinations are performedpprox.every 6 monthgSee

SOE/SCE files for details).
Additional calibration periodspacecraft activitieand eventsare highlighted irthe
Levellreleasenotesand event log.

Levetll, Level?, Level3 DataProducts andProcessing
Levetl Data Processing Delivery

T

1 [2020-07-10]: JPL SDS Levehas updated the v04 LRI data processing to (1) improve
the removal of LRI @se jumps, and to (2) reduce the noise of the tiaidlight (TOF)
correction for rangeacceleration to the level of 1 nm/s*Please sed.evell Release

[2022-05-10]: JPL SDS Lexkehas updated the GF2 ACC transplant data product

¥

Anew hybridtransplant, using data from both GF1 and GF2, has been developed

andreleased by the GFO SDIV¥e are publishing individual components of this
yS6 LINRPRdzOG 0Ottt SR W'/ -Q0X AYy@AuS
accelerometer transplant process, and evaluate and provide feedback on the
productsas the drag environmnt of the GFO satellites evolves (solar cycle
changes and altitude decaythis new framework allows us to be agile and

better adapt toevolvingsatellite conditions.
Thev04ACX L1B product consists of:

0 ACOcg accelerometer thruster model data only (thssthe same model as used in

the ACT data)

0 ACUc an updated accelerometer transplant procedure (this contains the
thruster free data transplanted to the other spacecrafto thrustsg accounting

for pitch offsets between the spacecraft)

0 ACS; an SRP/albenicorrection to the transplanted data derived primarily from

the GF2 accelerometer data

o0 ACMc a correction to the transplanted data to account for drag and other-non

conservative forces

0 ACHc an updated transplant product (this is a replacement for the p@@uct
and can be used in gravity field determination). This product is defined as:

ACH = ACU + ACS + ACM + ACO (for the 3 linear components only)

Notesfor details.

idKS


https://podaac-tools.jpl.nasa.gov/drive/files/allData/gracefo/docs/GFO.ACT.JPL-D-103863.20190520.pdf
https://podaac-tools.jpl.nasa.gov/drive/files/allData/gracefo/docs/GRACE-FO_L1_ReleaseNotes.txt
https://podaac-tools.jpl.nasa.gov/drive/files/allData/gracefo/docs/GRACE-FO_L1_ReleaseNotes.txt

T

GRAVITY RECOVERYAND CLIMATE EXPERIMENT Follow-On @

Levelv RFGF LINRPRdzOG& 6 OdzNNBYyild GSNEAZ2YY Gnnox
Oceanography Distributed Active Archive CenR®DAAE I YR DC¥%Qa Ly T2 N)Y
System and Data Centd5D(, are continuouslyupdatedapproximately every 7 days

The Level data includes allatarequired for the generation of Lewl gravity field

products. Please refer to Levklrelease notesdocumentation as well as to the

Sequenceof-Events (SOE) logfile for important updates, commentsdatdiled

description of the data, file formats, and conventiq@D.DAACISD(.

KBR Performance Statistics
KBRGPS performance statistics are available in fileQIb KBR_GPS] &@.DAACISD(.

Levell Data ProducAvailability

T
1

[see Appendix A (p. 7) for GRACIEO Level datgd
[see Appendix & (p. 7) for de-aliasing AOD1B model data]

Levell Releas Notes & Sequence of Events

T

[see Appendix T(p. 7)]

Level2 Data Processing Delivery
Level2 Data availability

T

T

Level2 Release 6data have been processed at JBEZ and C3Rd are archived at JPL
PO.DAAG@Nd GFZSDCThe LeveR products include the monthly gravity fields from the
three mission Science Data System centerk, (BFZ, CSR), as well as the corresponding
atmosphere and ocean dealiasing (AOD) background model data.

Please refer to the Lev@l Release Notesnd documentation description of the data for
file formats, updates, conventions, as well as important processing recommendations
(PO.DAACISDG.

[see Appendix 24p. 8) for overview tables on data availabiljty

Level2 Ancillary Products and Comments

l

T

TN-14 contains C20& C30estimates derived from SLR and usimyel2 RLO6 standards
updatedin synch with Leve2 monthly releasedt is recommended to replace the
native GRACE &RACIO C2@& C30coefficiens with this product(Loomis et al.,
2019)

TN-13[a,b,c]contairs geocenter estimatessing the methods of Swenson et al. (2010)
and Sun et al. (2016andisupdated in synch with Lev& monthly releasedlt is
recommended to augment th&6RACEGRACHEO geocenter with this produtor
surface mass change estimation


https://podaac.jpl.nasa.gov/GRACE-FO
https://isdc.gfz-potsdam.de/grace-fo-isdc
https://podaac.jpl.nasa.gov/GRACE-FO
https://isdc.gfz-potsdam.de/grace-fo-isdc
https://podaac-tools.jpl.nasa.gov/drive/files/allData/gracefo/docs/
https://isdc.gfz-potsdam.de/grace-fo-isdc
http://podaac.jpl.nasa.gov/
https://isdc.gfz-potsdam.de/grace-fo-isdc
https://podaac.jpl.nasa.gov/GRACE-FO
https://isdc.gfz-potsdam.de/grace-fo-isdc
https://podaac-tools.jpl.nasa.gov/drive/files/GeodeticsGravity/gracefo/docs/TN-14_C30_C20_GSFC_SLR.txt
https://podaac-tools.jpl.nasa.gov/drive/files/GeodeticsGravity/gracefo/docs/

GRAVITY RECOVERYAND CLIMATE EXPERIMENT Follow-On

Levet3 Data Processing & DelivefyAvailability
1 SDS.evei3 monthly global grids of mass changee generatedy JPland availablet
PO.DAAC
1 The following correspondinigevet3 dataproducts (global, land, ocean, ice) are
available:
o JPL Telluglobal mascon & SDS harmonic products:
https://grace.jpl.nasa.gov/data/getlata/jpl_global_mascons/
o GFZ GravlS land, ocean and ice products:
http://gravis.gfzpotsdam.de/
0 UT-CSR global mascon solutions:
http://www2.csr.utexas.edu/grace/RL0O6 _mascons.html
0 GSFC global mascorogucts:
https://earth.gsfc.nasa.gov/geo/data/graesmascons

1 Interactive GRACE & GRABER data browserd_evel3):
o NASA/JPlhttps://grace.jpl.nasa.gov/datanalysistool
o GFZhttp://gravis.gfzpotsdam.de/

Resources and Links:

SD®ata Archive (Level 13):
1 JPLNASA PO.DAARQp://podaac.jpl.nasa.gov)
1 GFZ ISD@ttps://isdc.gfzpotsdam.de/gracdo-isdd

Miscellaneous Links:
1 ForGRACE Folle®@n missiorupdates and news, please visit
https://gracefo.jpl.nasa.goand http://gfz -potsdam.de/en/gracdo.

2

1 The proceedings qireviousGRACE / GRAED Science Team Meetings are available at

https://www.gfz-potsdam.de/en/gracebr at https://grace.jpl.nasa.gov/events/
1 GRACE and GRAER related publicationsire availablesia searchable databases:
o http://www -app2.gfzpotsdam.de/pbl/op/grace/references/sort _date.html
0 https://grace.jpl.nasa.gov/publications/
o Formissingpublicatiors in the databasepleasecontactFrank Flechtner
(flechtne@qgfzotsdam.dg andthe JPL teanfgrace feedback@|plasa.goy



https://podaac.jpl.nasa.gov/datasetlist?ids=ProcessingLevel&values=*3*&search=gravity&view=list
https://grace.jpl.nasa.gov/data/get-data/jpl_global_mascons/
http://gravis.gfz-potsdam.de/
http://www2.csr.utexas.edu/grace/RL06_mascons.html
https://earth.gsfc.nasa.gov/geo/data/grace-mascons
https://grace.jpl.nasa.gov/data-analysis-tool
http://gravis.gfz-potsdam.de/
http://podaac.jpl.nasa.gov/
https://isdc.gfz-potsdam.de/grace-fo-isdc
https://gracefo.jpl.nasa.gov/
http://gfz-potsdam.de/en/grace-fo/
https://www.gfz-potsdam.de/en/grace/
https://grace.jpl.nasa.gov/events/
http://www-app2.gfz-potsdam.de/pb1/op/grace/references/sort_date.html
https://grace.jpl.nasa.gov/publications/
mailto:flechtne@gfz-potsdam.de
mailto:grace_feedback@jpl.nasa.gov
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Appendix

1.A¢ Levell GRACEOData Availability

Level-1 A/B

Jan | Feb | Mar | Apr | May

Jun

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

Jul

Aug | Sep | Oct | Nov | Dec

Tablel: Current version:evell v04.

1.B¢ Levell Dealiasing Model AOD1Bata Availability

AOD1B

Jan Feb Mar Apr May

Ql

Aug

Sep

Nov Dec

1976

GRACE

GRACE-FO

Legend

nominal Level-1 products
no Level-1 products available due to ACC problems

significant number of Level-1 data not available

UL o Acc from crace-8

Level-1 products available (1B uses ACC transplant from G

significant number of Level-1 data not available

Legend

1980

| AODRLO6

X

2017

2018

2019

2020

2021

2022

1 For more information on the AOD d#iasing AOD1B model please visit

https://www.qgfz-potsdam.de/en/aod1b/

1.C- Levell Release Notes & Sequence of Events

A machinereadable Sequeneef-Events file is available:Nf01_SOE.t}t An additional
SpacecrafEvent log from JPL Levebperators is available as [{a_SCE.txt].

1 https://podaactools.jpl.nasa.qgov/drive/files/allData/gracefo/docs/

i ftp://isdcftp.gfz-potsdam.de/graceo/



https://www.gfz-potsdam.de/en/aod1b/
https://podaac-tools.jpl.nasa.gov/drive/files/allData/gracefo/docs/TN-01_SOE.txt
ftp://isdcftp.gfz-potsdam.de/grace-fo/
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2.A ¢ Level2 Product andData Availability

JR, GFZ & CSR
M CurrentLevei2 version RLO6

1 All centers provide GSM solutions
0 Please check the Lev2IRelease Notes for further details
1 JPL and GFZ providerrespondingnonthly dealiasing model§GAA, GAB, GAC, GAD

CSR providd&sACGAD.

Table2: GRACE and GRARE Leve? product availability.

Level-2 (JPL)| Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2002 1 2 3 4 5 6 7
2003 8 9 10 11 12 13 14 15 16 17 18
2004 19 20 21 22 23 24 25 26 27 28 29 30 GRACE
2005 31 32 33 34 35 36 37 38 39 40 41 42 Level-2 products
2006 43 44 45 46 47 48 49 50 51 52 53 54 no Level-2 products available
2007 55 56 57 58 59 60 61 62 63 64 65 66
2008 67 68 69 70 71 72 73 74 75 76 77 78 GRACE-FO
2009 79 0 81 82 83 84 85 86 87 83 89 90 i iLevel-2 products available
2010 91 92 93
2011 q 103 | 104
2012 113 114 115
2013 123 124 Current Level-2 Release: RLO6
2014 132 133
2015 141 142 1143 + Level-2 products (with ACC transplant)
2016 150 151 152 * partial / overlapping calendar-months
2017 159%+ 160*+
2018
2019 6+ 7*+ 8+ 9+ 10+ 11+ 12+ 13+ 14+ 15+ 16+ 17+
2020 18+* 19+* 20+ 21+ 22+ 23+ 24+ 25+ 26+ 27+ 28+ 29+
2021 30+ 31+ 32+ 33+ 34+ 35+ 36+ 37+ 38+ 39+ 40+ 41+
2022 42+ 43+ 44+

¥
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3.A¢ Level3 Product and Data Availability

JPL, GFZ & CSR
91 JPlprovides Land (LND) and Ocean (OCN) global data grids for all three SDS centers (JPL,
GFZ, CSRipPO.DAAC

Table3: GRACE and GRARE LeveB product availability


https://podaac.jpl.nasa.gov/datasetlist?ids=ProcessingLevel&values=*3*&search=gravity&view=list

