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Reprocessing Plans & EUMETSAT @%
2017 status remind

« Two missions (JA3 and S3A) launched early 2016, generating
a lot of activities (Calibration, Validation, ...) and updates (in
particular on S3A ground processing).

« Two missions on LRO orbits (SARAL in 2016, Jason-2 in 2017)
have also required processing updates and additional
validation efforts.

« Two new missions in 2018 (S3B, CFOSat) requiring some
preparation and support.

 And the need to prepare (already ...) SWOT and Jason-CS
processing software.

o Currently 7 flying altimeters, with a quite homogenous
processing baseline (thanks to coordination between all
agencies) and overall very good data quality.

 Jason-1reprocessed recently, ENVISAT as well and CryoSat
about to be delivered.
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é Reprocessing Plans & EUMETSAT Ry
LNes. 2017 status remind L4
e Thus:

4+ Reprocessing of Jason-2 and Jason-3 is not a high priority.
4+ Topex and SARAL reprocessing will be performed in 2018.

4+ We will also prepare the GDR-E standard to be applied on Jason-2,
Jason-3, and SWOT altimeters, accounting for Jason-CS/Sentinel-6
proposed updates (product format, ...). To insure a seamless continuity
for the reference mission data set.
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s Jet Propulsion .
LEY caitomia e TOPEX Reprocessing Plan é
of Technology- - Cnes
Use original SDR, GDR

— Search for missing cycles, pass data to make record as complete as possible.
Both SDR and GDR are needed in retracking.

Revisit retracking software.
— Investigate use of separate PTR for Ku and C.
— Validate with simulations.

* Include additional parameters on record

— 20Hz Range at both Ku, C as available on SDR, with time tags, locations. (All
corrections still at 1 Hz like Jason-1/2/3)

— Key parameters for both original GDR and Retracked
* Regenerate some corrections, flags
— Oscillator drift from long term fit (TBD)
— Doppler shift and acceleration corrections (TBD from orbit or altimeter data)
— Surface, rain, ice flags with Jason-like algorithms
o Use latest POE from GSFC (ITRF2014), new environmental corrections &
geophysical fields from CNES, end-of-mission recalibrate TMR data.
» Refit SSB with all above improvements, perform CalVal analysis within the
project with the support from key Pls

« Update format to Jason version E (as used for Jason-1 reprocessing)

» Deliver GDR products by mid 2018, then work on SGDR data files
(including waveforms and calibration data)




Jet Propulsion

of Technoloav

Retracking of TOPEX waveforms
demonstrates promise for
Improvement to TOPEX data
record.

Some questions remains to be
tackled in the next future.

Plans is to work on TopexB data
during Jason-1 tandem phase, then
complete TopexB reprocessing
before completing TopexA.

Deliver GDR products by mid 2019,
then work on SGDR data files
(including waveforms and calibration
data)

catomn TOPEX Reprocessing Plan >
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( Calibration and Validation of Reprocessed TOPEX Geophysical \
é Data Records
cnes S. D. Desai*, P. 5. Callahan?, ) -D. Desjonqueéres®, B. Haines*, M. Talpe?, J. K. Willis®, G. Shirtliffe®,

N. Picot?, T. Guinle?, H. Roinard?, M. Ablain3
*Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, U.S.A.
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Abstract
We present preliminary results from the and TOPEX Geophysical Data Records (GDRs). These products have been

generated in 2018 through a collaborative effort between JPL and CNES They adopt new approaches to retracking the TOPEX altimeter Ku- and C-band
waveform data, the most recent ITRF2014-based precise orbit determination solutions from the Goddard Space Flight Center, a recent regeneration of the
TOPEX Microwave Radiometer enhanced path delay product, sea state bias models derived from the reiracked altimeter data, and the most recent GDR-E-
based standards for geophysical corrections. We highlight differences between ground retracking of waveforms being performed for this reprocessed TOPEX
data product and the original TOPEX GDR. The overall impact on accuracy is evaluated using comparisons with the Jason-1 GDR-E data record during the
tandem period when TOPEX/POSEIDON and Jason-1 were flying approximately one minute apart.

Introduction Relative Bias Between Topex and Jason-1

+ Joint effort between JPL and CNES to generate end-of-mission TOPEX/POSEIDON || o /AT Ot -Maflan - i3 .
Geophysical Data Records (GDRs). i
Ground retracking of TOPEX (side-A and side-B) and POSEIDON waveforms. i
i
&

.

+ Adopt end-of-mission calibration of TOPEX Microwave Radiometer (Brown et al.,
2007) (Includes coastal path delay algorithm)

Use ITRF2014 DORIS+5LR precise orbit determination solutions from Goddard [ B
Space Flight Center (Lemoine et al., 2017)

+ adopt current for ions and models.

Compared to Original GDRs.

[
Three Retracking Approaches for TOPEX Waveforms ||§ ;
J=

T P e 357 Cmoea Crde.
MLES |- Numerical retracking: Ku-bend only. « Similar temporal variations from all four options.
* Estimate epoch (range). SWH. power [sigma0). and square of mizpointing + Smallest relative Ku-band range bias with MLE4 retracking (-6 mm)
angle for 10 Hz waveforms * MLES Sigma0 intentionally “calibrated” to GDR Sigma0 at cycle 344,
* Uses Awerage Point Target Response during T/P-Jason-1 tandem phase. = No sigma0 generated by GAUSS retracking.
MLE |- Ewmﬁm:l-r-ﬂﬁ-‘ » Smallest relative Ku-band SWH bias from MLE4 retracking (-1.5 cm)
. poch (range). SWH. (sigma0) for 10 Hz Ku-band and 5
Hz C-band waveformz. P -
S O i P Tt B curing TPlason-1 S Standard Deviation of Topex — Jason-1 Differences
GAUSS [+ Gaussian retracking (E. Rodriguez. uzed since ~2002 ): Ku- and C-band T “““"P"‘ - b o i m
+ Estmanes epoch (range) from 10 Mz Ki-band and 5 Hz C-band waveforms, g- , i} SERIPESRPPON
SWH, amplitude, square of mizpointing angie over 1 Hz. E j 03 S A
* Uses set of Gaussians fitted to Point Target Responze. A
+_ Ore Pot Target Resonse pe- repeat cyce . /\M i
GDR |+ Onboard tracking s provide on eriginal GDR and MGDR cat products. k P LV,
+ Derivec from 20 Hz Ku- and C- band ranges provided on Topex scence data imFeanar reges Cren Topen e Rasest Cye
record product (without ground retracking), SWH and sigma0 from GDR. Dept - CRange -MSE 0 S Dwe: CBans Sigmat,

Allgnment of Waveforms in Data Frames

[

Topme -t (ree)

L, e L
* MLEA provides best consistency with Jason-1 for Ku-band range and sigma0.
© MLE4 and GAUSS perform similarly for SWH
* MLES provides best consistency with Jason-1 in C-band range and sigma0.
o Shghtly worst in C-band SWH.

Tasesfossccn Reses Oy
* Each Topex data frame reports * MLE3 and MLE4 benefit from waveform alignment (shift).

o i D One . © 10 Hz Ku-band and 5 Hz C-band forms. N .
I © 20 Hz Ku- and C-band ranges and AGC Relative Sea State Bias
P /\/\.—\,\/\/‘ + Best consistency (lowest std. dew.) with Jason-1 data = TR
i . it A e, ¥ - Relative sea state bias apparent in
L e ® Topex/Jason-1 range differences.
!_ shnlt'ed)mﬁmr:pomdzoml(u(c]rpgz/hﬁc o Remaini = on wave

= = s we ITom current frame and last 1 (3) from prior frame. g deprancienc

‘Amsest Orse conditions.

TepmPossien = Time tag assigned to data is from each frame.

= Alignment apphed here to MLES and MLES ony © Larger than any remaining orbit error.

Conclusion
« Retracking of TOPEX fi promise for impr to TOPEX
data record
« Proper alignment of waveforms in frame with reported ranges has significant
impact on ku- and C-band ranges in particular

e 11T T
= Jl.l,ll.L%

278 ARFE R © GAUSS retracking likely to benefit from similar alignment.
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SARAL GDR-E & EUMETSAT

» GDR-E processing configuration is currently under validation on 3 cycles it
include (among other ...about 60 Change Requests have been included in
this version):

POE-F standard
Ilce2 retracking accounting for the actual altimeter antenna aperture

Updated altimeter calibration scheme (CAL2 normalization, CAL1 not corrected by
CAL2, updated gains values)

SSB based on 3D approach (SWH, wind and swell)

New Radiometer processing algorithm, developed by CLS in 2017 — performances are
similar to Jason-2/3 methods (refer to CLS presentation)

Wet & Dry tropospheric correction based on 3D ECMWEF fields

Updated geophysical correction: FES2014, GOT4.10, R. Ray internal tide model (Shall
we add a second internal tide model ?), S. Desai pole tide with new IERS linear
mean pole, 2013 MDT (to be replaced by 2018 solution ?)

Platform mispointing angles
Netcdf v4 product format
Etc ...

A technical note will be circulated in the coming weeks to describe in details the evolutions.

i ) OSTM(@JASON2
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SARAL GDR-E & EUMETSAT
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SARAL/AItiKa performance assessment:

. RS . izrs & EUMETSAT from meso-scale to climate
G.Jettou', M.Rousseau', E.Cadier', N. Queruel?, N. Picot?
. } Contact:
SARAL GDR-E standard — implementation status
> SARAL/AREG I 2 joint mzzon which waz Izunched on February 25 th 2013 During Sepeembsr 204, saveral mispomting svants occurred, attributed 1o varations
of the reaction whee!'s friction. The reaction whesl eventually falled. resulting in SARAL/AIK going into safe-hold mads ($HM) from October & th to 9 th. Since then, the satellite has besn
GDR-E implementation for SARAL mission started in 2018 o et el At AL O (g pca by 1, 2 g o s Ky e
> Aftar & haz besn moved to K3 drifong orbi, no Impact on mizsion performances was noticed. SARAL/AKRNG remans 3 very accurate altmetrk missicn which performances are summarized
Tentﬂt“"e iﬂhedu IE - :."I'"he frst altimeter ful datazet reproceszing iz forezeen next fear with several algorithm improvementz. A zample of the evolutions are listed below with an overview of the
O 3 cycles processed and almost validated by CALNAL ‘:‘"_‘”"‘“"_r - i
W Cyele 7 (10-10-2013 - 14-11-2013): b Pl_arr?rm_beh_awor
Cyele on nominal grewnd track, during HOT COUNT saturation and after, no mispointing. = m s ity o st oot i ere e s~ m
alttude of SARAL/AIta has decrsased by less -
¢ Cycle 17 (25-09-2014 - 30-10-2014) T o s o d s vl 2 2 of e o T |-

slowly decaymg altEude i way under the m
predicted estimations which mamtain: the pood

masosals samping capabibty of the mession.

Cycle with mispointing and SHM on the pericd
2 processes: one with LUTs and platform mispointing, one with LUTs and no mispointing 1
* Cycle 31 (28-01-2016 - 03-03-2016) : i

‘ [~ [ESR——
Cycle post SHM on drifting orbit for a global check, no mispointing L T M Dokomarts o rack
nmim“d— GOR cycle | to 119 ' ) Frm;:r:‘t::mr

. . . miedieril inities for Mean Sea Surface
O If CALVAL OK, the year 2015 will be reprocessed for SSB computation; will use B B A e e e RGO S O meris

samplng . Imland water lgvel studies

moapmiw)mm}} —
. . 4 batwesn a:cending and descending tracks & shghtly negative around -
orbits with POE-F standard =y [ ~ | r-n:n-—u---r--mrw P
> Sparal of mean SSH haws mo ombted e g ovengs T M o =
patches with éffsrencas ramaiming balow 2 cm (Fig2 right). o_“. the losz of the reaction whesl
» Croszovers amalyst: demansirates th excelient performances of SARALIAiKa. N

mizpointing events occur randomly. Thasa avents

Implementation for routine processing at CHNES, EUMETSAT and ISRD A A e S s casiuly monitorsd nd wivelorm derwed |
b = Tomueme - whormaton provided by ISKO (Fg). The “~IRSSRRCIRNERA LY

and do mot mpact dats qualty except the sdiong nw.wnmm
of puncnal track poroons. riaporting estirrate wd |$RO sriormateon )

O Fullre-processing (2013-2019) plannedin 2018

GDR-E : Coming up next - e
: | _ Expoctsd impac: I
Ll SRR SARAL status- OSTST AZORES - Eqﬁ‘ﬁ'ﬂbﬂ' 2018 - 18 - S O QSIS ”"‘F"“"__',“ Time. | :
o e — . MWR derived fields i ,,) T T J A
] 5 ol et e i o 5 s [brightness Mecozcale ool LN I
c“lw 30N to other missions = s b-\t.-" ‘ mw’m:mm‘ on, std;':s'v “'H_-—.-‘m-" o w—h

To accoust for the uneven of

tropo: e
CrOZIOVEr PONTS, we Gstimate walghted statistics of ©| 7 correction, ice flag, etc)

crossovers dfieranca: where the waghts opiied A e Wave and mispointing
are based on the crossovars density This allows to P Up Tables: dapandent eiects on al
battar compars two missions that do not share | retached paraTetes
the mma greund track Coutvalent resuits are : Oceon Tide Number of SLA valid
obtained for the SARAL/and both referls missions FES_20148 date increase () “ " i ”
Sy i gt SO werrecion (g 7). | S Mecsals -
r - | U A m‘"ml Short zcoles arvor n Parcantage of edted
Standard devatan of $34 cromsovers reduction (crezzovers) "‘2'."..."‘"""‘"'“
difiuraren for | o U)ason- ) e Abtika u P e S ey ——
So far. 3 preliminary amalysis over 3 test dataset has
H ™ tarms of gacgraphial pattams, g0 boun run and thows very eacouraging rasules (FigS-

B owih o dght e undersandng of mstrumantal faatures included  §

I

§
conzistancy 15 ?:'M (Figh) with s £u3 Fig|0) These mprovements are maimiy due toa |
dffgrances n  small  waves  area |

n the procassing.
(lndnnnai'::. n the Atantic ":;'.: 2 mors compiats anzysis will be detrbuted In 3 !
m A - o~ - e S— . dodicated report jointly with the data, at the end of the n I TR
n " tropaphere rodel - ruprocezzng and validation process.

Conclusions and perspectives
 The SARAL/AIK mizzion = now In the middis of Itz mch year and has been on 3 driting orbit for mors than two

yars
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Jason-2 and Jason-3 & EUMETSAT
Mission Product Status

e Jason-2 GDR_D since March 2013.

— Processing baseline described in the User Handbooks
(available for example on
https://www.aviso.altimetry.fr/fileadmin/documents/data/t
ools/hdbk_|3.pdf)

e Jason-3 using the same GDR-D standard :
— JA3 also available as prototype products (PEACHI)

OSTM - OSTST - 2017 8 OSTMC@IASON2
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e LYy JASON GDR-E/F STANDARD ¢ g

CENTRE NATIONAL D’ETUDES SPATIALES

o Jason-2/3 will inherit from the
evolutions implemented on SARAL

1 crossovers : VAR(SSH with POE_F_CNES) - VAR(SSH with POE_E_CNES) (S

« Ongoing discussion with Jason-CS R L QL2 .

20 40

team to insure a seamless continuity 7 Feeds T T swheoms
for the reference mission data set.

» Evolutions will be finalized in 2019,
POE-F being already available,
accounting for the new SSB
approach to stabilize the inter
mission bias

Difference of variances (cm~2)

SSB (m)

2016.5 2017.0 2017.5 2018.0
-0.07
-0.075 J1_GDR mean =-10.56cm std=0.32cm
J1_2018 mean =-1042cm std=0.32cm
-0.08 . T id - A
-0.085 J2_2018 mean =-10.67cm  std =0.346 cm .
J3_GDR mean =-8.396cm std =0.385cm
-0.09 J3_2018 mean =-10.78cm  std =0.357 cm
-0.095
-0.1 ,I‘ N\ {-\‘ A /) A A
[ ) 3 N )
0105 AF WYY N SN AN AWA R W WAV N A\ AR AP
‘ \ \ V’ W W v g \ o~ R\ R~y —
-0.11 \ ’
-0.115 2

>
12
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BACKUP SLIDES
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JA1 GDR Reprocessing & EUMETSAT

Rl Status
« Jason-1 GDR_E : reprocessing completed end April 2016
De: Desai, Shailen D (335A) <shailen.d.desai@jpl.nasa.gov = Date: lun.09/05/2016 17:25
A ostst; ostst-users
e
COhjet : Jason-1 Version E GDR Release Notice
Dear O5TST, Ef

We are pleased to announce that reprocessing of all Jason-1 data, as wersion “E”, is now complete and available for download.
This release includes reprocessed data from primary, tandem, and geodetic mission phases, which spans 2002-2013 and

inCludes repeat oycles 1-373, 500-537.

This new release takes into account user and cal/val feedback from last year's beta release.
Products from this updated release have creation dates (“history” parameter on products) of January 2016 and later.
Products from the last year's beta release have creation dates in 2015, and should be discarded.

The reprocessed data are now available as version "E" GDR data products at the AVISO and PODAAC ftp sites as follows:

ftp:/ favisoftp.cnes.fr/AVIS0O/pub/iason-1/
ftp://podaac.jpl.nasa.eov/allDatafjasonl/L2/

— One anomaly on the dry tropospheric (see next slides)
— Validation report will be issued by end 2016

OSTM@IASON2
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JA1 GDR Reprocessing & EUMETSAT
Status — Dry Tropo

> Uscillations in dry troposphere correction were clearly visible in Jason-1 GDR-B data when approaching
coasts. The amplitude of these oscillations were more important before the change of ECMWF grids model on
2008-02-01 (corresponds to cycle [al)

> These oscillations were reduced but still visible before cycle 1a0 (and they disappeared after cycle 1a0 ) in
GDR-C data thanks to the use of reprocessed ECMWF (update ‘Met Script’ no modifications of the ECMWF
fields) data between 2002-01 and 2007-03-07)

> As dry troposphere correction were copied from GDR-C in GOR-E, this phenomenon is also visible

in EDR'E Jason-1 Cycle 145/ Pass 238 Jason-1 Cycle 151/ Pass 238
14:40 15:00 15:20 06:00 06:20 06:40
‘226 T T T I T T T I T T T '2 26 T I T T T l T T L] | T T
—— Dry tropo Cart Mean = -2.312 StdDev = 0.00083 —— Dry tropo Cart Mean = -2.295 StdDev = 0.00059
Dry tropo Gaus (GDRC) Mean = -2.312 StdDev = 0.00275 Dry tropo Gaus (GDRC) Mean = -2.295 StdDev = 0.0006§
Dry tropo Gaus (GDRB) Mean = -2.302 StdDev = 0.01315 Dry tropo Gaus (GDRB) Mean = -2.293 StdDev = 0.00501
-2.28 - 228
E E
0 o]
o Q
0 0
- -
> >
[a] [a}
-2.30 / — 230
_2‘32IllIIIlIIIllIIllIIlIIIlJIIl!I _2_32|||II||||||||||||||||r|||||||
-16.5 -16.0 -15.5 -15.0 -14.5 -16.5 -16.0 -15.5 -15.0 -145

latitude latitude



JA1 GDR Reprocessing & EUMETSAT
Status — Dry Tropo

CENTRE NATIONAL D’ETUDES SPATIALES

The use of the sea pressure fields over ocean allows to correct these oscillations (red
CUrvVE)

C148 pass 238 C151 pass 238
1 T 1 | 1 T 1 I 1 T 1 I T 1 1 I 1 1 ' ! ’ | ' ' L I ! ! ! I ¥ ! ) I
L ——  ECMWF 2016 Mean = -2.206 StdDev = 0.002178 e ECWNEATS Moo=, 298 SifDey = (,001367
[ —— ECMWF GDR Mean = -2.206 StdDev = 0.002556 [ —— ECMWFGDR o SilDey.m (LI
- = : : i 2285} .
i . Mean = -2.206 StdDev = 0.002287 = Eikdiiatm M= 2296 SEDeN A 1001728
5960 2290} .
£ E
2905 229
2300 2300
1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I I I I
20 18 16 14 12 10 20 -18 -16 14 12 -10
Latitude Latitude
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JA1 GDR Reprocessing & EUMETSAT
Status — Dry Tropo

> [scillations that were visible on EEMWF minus ERA-Interim difference near coasts before
cycle [al (light blue) are no more visible when sea pressure fields are use over ocean

> We propose to patch Jason-l GDR-E netCODF vt
with @ recomputed dry troposphere correction [ - oo i '
solution. Tary
> We propose to compute dry troposphere
correction with: |
v’ the surface pressure ECMWF fields over | _'

land
v’ the sea pressure ECMWF fields over ocean -
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~—

-
—_——y

OSTM - OSTST - 2016 14




