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1. GDR-F mission performances over ocean
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Very good data availability over ocean
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SLA MLE4 GDR-F performance

Sea Level Performances at 1Hz

SSH error is deduced from crossovers analyses using radiometer data : 3,4cm
selecting |latitudes| < 50°, bathy<-1000m, oceanic variability < 20 cm

Jason-3 : SSH errors from crossover analyses

45cm | —— IGDR - Mean - 3.5 cm a0
—— GDR - Mean : 3.39 cm HEH H H H H
3.8
seml 3.6
I E E E é 3.4
3.5cm —----i— l E i é.... ]
' | h | | _ 1 \\ i
w 2 r 1 : 3.0
3 : | -
| S H :
| { i 2.8
Jemyo =4 S R ] o
a % » E 5
! ! 2 5 2.6
g <: =
i wni 2
St S
D 2.4
2016 2017 2018 2010 2020 2021 2022 I 2023

OSTST - 2022/11/02 - Regional and Global CAL/VAL for Assembling a Climate Data Record

Jason-3 /Jason -2 : SSH error from crossover analyses

—— J3 GDR - Mean : 3. 394 cmn |
—— J2 GDR - Mean : 3.48 cm
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SLA MLE4 GDR-F performance

SSH differences at crossovers at 1Hz

Very close to zero in average
Small 120 days signal at crossovers (higher than for Jason-2, but reduced from GDR-D to GDR-F)

Jason-3 : mean of SSH difference at crossovers e Jason-3 /Jason-2 : mean of SSH difference at crossovers
—— IGDR - Mean : -0.078 cm B : 5 ' ' 3 GDR- Mean : 0.012 cm
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I
AMR monitoring  Jason-3in red)

Good stability of radiometer minus ECMWF model WTC Good stability of radiometer minus ECMWEF

model WTC standard deviation
But some analysis seem to show that there could be a radiometer
WTC drift (~ -0,5mm/yr)
—> investigations ongoing

2 Mean of radiometer minus model wet troposphere o Standard deviation of radiometer minus model wet troposphere
CI n : — ALGDR - Mean : -0.12 cm ’
' —— |2 GDR - Mean : 0.53 cm
' —— |3 GDR - Mean : 0.04 cm |
: —— S3A GDR - Mean : 0.18 cm 18
E’i = —— S3B GDR - Mean : -0.05 cm |
El o —— 56 GDR - Mean : -0.01 cm
E 3 L | L]
2 drig o 4 L6 it | B i
1cm g G8dg & - g =
CBELEEE R -2 1o
& oot b o S 1.4
S !
: S i
o i
oy v 1.2 ‘)
o oMl ey i
b 1 RE d A
A e VY
| LAY s T AT e A TR i
O O | i PR L M T LY TR R BN b H 1.0 = ! =i
- - L : Y L TN ’ Si : P
: | y Ei : ! ol ?\‘ii
g HE. 8 § =
o = G Gg G 8 3 = E AL GDR - Mean: 1.39 cm |
A . b= % i -‘f"i? o o o —— J2GDR-Mean:1.24cm
=) o ed | oed o 2 —— J3GDR-Mean :1.13 cm
%i i —— S3AGDR - Mean : 1.47 cm
0.6 Ei L:: —— S3B GDR - Mean : 1.47 cm |
1 Cm ﬁl o ~——— S6 GDR - Mean : 1.12 cm
2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022

+2mm seen on other altimeters data too.
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AMR monitoring

Good stability of radiometer minus ECMWF model WTC over 2016 to 2021 but:
* Higher than usual from beginning of 2022 (only linked to jump in model or more ?)
* some analysis, seem to show that there could be a radiometer WTC drift

4 ! ! M?an of r?diomet!er minu!s mode! wet tr?posphe!re 5 ! 12/10/2021 : new version
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2. GDR-F adaptive retracker outputs vs MLE4




1Hz data selection

Global valid data rate from GDR-F dataset against retracking solution (same thresholds applied to both solutions).
The level of valid data with adaptive retracking outputs (62,7%) is slightly higher than mle4 rate (62,3%) .

valid SLA percentage wrt global available points per cycle
Jason-3 GDR-F cycles 001 to 221
2016-02-17 to 2022-02-16

nbr min mean med ma x std
valid MLE4 SLA 221 53 78 62 3 61 .85 66 .47 2.604
valid ADAPTIVE SLA 221 54.18 62.66 62.23 66.88 2.6
m_
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62 :
£ 60 ;
se i
56 z
i | —— walid MLE4 SLA
54 44—~ ————————————————————— ———————————————————————————————————————————————————————— —— walid ADAPTIVE SLA |

T T T
2016 2017 2018 2019 2020 2021 2022

OSTST - 2022/11/02 - Regional and Global CAL/VAL for Assembling a Climate Data Record -10-



1Hz data selection

Difference in rejected points from GDR-F adaptive SLA vs MLE4 SLA over 6 years on historical ground track:

MLE4 data are globally more rejected than adaptive data over low swh and rain areas
(mainly thanks to sigmaO_rms decrease with adaptive wrt mle4)

number of measurements valid for GDR-F adaptive and invalid for GDR-F MLE4 number of measurements valid for GDR-F MLE4 and invalid for GDR-F adaptive
Jason-3 GDR-F 1Hz data from cycle 001 to 221 Jason-3 GDR-F 1Hz data from cycle 001 to 221
2016-02-17 to 2022-02-16 2016-02-17 to 2022-02-16
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adaptive vs MLE4 Jason-3 GDR-F

Adaptive / MLE4 SLA biais

Global bias from MLE4 to adaptive SLA round -2.5 cm

Regional biases up to few mm

SLA ADAPTIVE minus MLE4 (common valid points)
centered round -2.52 cm

OSTST - 2022/11/02 - Regional and Global CAL/VAL for Assembling a Climate Data Record

cm

SLA adaptive (SLA adaptive valid points)
centered round -0.16 cm

SLA MLE4 (SLA MLE4 valid points)
centered round 2.38 cm

SLA ADAPTIVE minus MLE4 (common valid points)

nbr 221 min. -2606 mean 2537 med: -254 max. -2.435 std 003021

-2.0

-22
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adaptive vs MLE4 Jason-3 GDR-F

[ S S S

Mesoscale performance (analysis at 1Hz crossover points)

=» Mean and variance of SSH difference at crossover points

(selection on |latitude | <50 °, oceanic_variability<20cm and bathymetry<-1000m, + common valid points only )

Global variance of SSH difference at crossovers is
reduced by 0,48cm?2 in average over 6 years with
adaptive retracker compared to MLE4

SSH_ADAP variance minus SSH_MLE4 variance
SSH crossover points with LatBathyVar selection
Jason-3 GDR-F 1Hz data from cycle 001 to 221 (2016-02-17 to 2022-02-16)
cycle with non significant humber of crossover points removed (=112 and 147)

nbr: 219 min: -1.808 mean: -0.4782 med: -04725 max: 0.651 std: 0.411¢6

2

=

| P e,

-2 4

difference of variances [cm?]

-3 4

T T T T T T T
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Note that on points that are valid with both solutions are used to compute this analysis
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blue boxes :
geographic percentage of variance of SSH difference at
crossovers reduction using adaptive outputs instead of MLE4

Percentage of error at crossovers reduction
SSH_ADAP variance minus SSH_MLE4 variance at crossover points
Jason-3 GDR-F 1Hz data from cycle 001 to 221 (2016-02-17 to 2022-02-16)

nbor 2329 mir 54 79 mean 2114 med 164 max 53 48 std 5316

-15% -10% -5% 0 +5% +10% +15%



adaptive vs MLE4 Jason-3 GDR-F

I

Along-track SLA performance

Variance of along track SLA is reduced by 0,12cm~ with adaptive compared to MLE4

Mission j3, cycles 1 to 221

b 50 100 150 200
[ GDR-F Adaptive (mean = 10.09 cm)
- GDR-F MLE4 (mean =10.10 cm)
—_ 11 -
E R
s
% 10-—
o R
° s
I R E N N N B B
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Difference of variances (cm~™2)

VAR(SLA with GDR-F_ADAP) - VAR(SLA with GDR-F_MLE4)

50

Mission j3, cycles 0 to 180
100 150

Lo i

T l LI I LA ) I L

mean =

- 0.18cm?

2017

1 1 1 1 1 1 1 L 1
2018 2019 2020 2021
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adaptive vs MLE4 Jason-3 GDR-F

Along-track SLA performance

SLA variance difference visible over oceanic currents Regional SLA variance reduction rate (blue) from MLE4 to adaptive

(wrt variance of SLA with GDR-F MLE4)

VAR(SLA with GDR-F_ADAP) - VAR(SLA with GDR-F_MLE4) Mission j3, cycles 1 to 221
Mission j3, cycles 1 to 221 (VAR(SLA with GDR-F_ADAP) - VAR(SLA with GDR-F_MLE4)) / VAR(SLA with GDR-F_MLE4)
T T T T T T T T T T T T T T T T T T T T | T

50F

(=]

Difference of variances (cm~2)

B
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200 300
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adaptive vs MLE4 Jason-3 GDR-F
N SN S S S S S S

Along-track SLA performance

Variance of along track SLA is reduced near everywhere with adaptive compared to MLE4,

But near coasts (in the last 10km), the behavior is different:
Expected differences in retrackers performances in the last 3km that impact 1Hz data until 20km.

VAR(SLA with GDR-F_ADAP) - VAR(SLA with GDR-F_MLE4)

Mission j3, cycles 1 to 221
I 1 T T

I T T L] 'I Ll T T

3 1 T | 1 1 1
—=— Mean = -0.158

I L I LI

Difference of variances (cm”2)

71 1 1 I L L L I L 1 L I L L 1 I
20 40 60 80 100

Coastal Distance (km)
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adaptive vs MLE4 Jason-3 GDR-F

20 Hz noise

Range noise is significantly reduced with adaptive retracker outputs compared to MLE4
v' -9,3% from spectrum analysis over one cycle.
v" Small dependance of reduction rate among swh, but noise level with adaptive always under mle4

10! SLA Spectrum :
—— ]3_GDR-F_MLE4_20hz spectrum
rms of the elementary Ku-band range (range_rms_Kku) __ noise = 7.40 cm rms
Jason-3 GDR-F 1Hz —— J3_GDR-F_Adaptive_20hz spectrum
-~ noise = 6.71 cm rms
data from 2016-02-17 to 2022-02-26 . . :
10000 T2
E
20cm . o
—— range_rms_mle4_valid_mle4 fct swh_mle4 E
range_rms_mle4_valid_both fct swh_mle4 E.
—— range_rms_adap_valid_adap fct swh_adap | | 2
IR range_rms_adap_valid_both fct swh_adap b -—»“ é w0t}
| | | | | | &
10 cm 1 | e | m|§4 , adaptive %
‘ e ‘ 'jswh =2m: 7.23cm, 6.61cm * 102
3l swh=4m: 9.42cm, 8.4lcm |
swh =6m: 11.75cm, 10.46cm
'swh = 8m: 14.07cm, 12.67cm |
Ocm — : : : : : , | ;
swh (mle4 or adaptive) Wavenumber (cpkm)
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3.0ngoing work on improvements and conclusions
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conclusions

Ongoing work

0.75 1-

Behaviour at

equator crossing

cm

0254 M

—0.50 I S ' A/ ¥ o VN 0 SR

o Sentinel 6A / Jason 3 tandem phase allows to detect a 5 mm differences within a 4 ° large band at equator

Orbit - Range - Mss difference (cm) : S6 - )3

—— S6PPLR-J3

——— S6PP HR -3

—60 —40

-20

0

LATITUDE

20

40

60

o Investigations shows that J1/J2/J3 have the same behavior on one hand, and S6, S3, Altika, Topex on the other hand
o Root cause not yet identified, investigations are going on
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. I )
Future improvements

distance_to _coast availability of range measurements
Jason-3 - GDR-F_20Hz
data from 2020-08-30 08:22:37 to 2020-09-09 06:21:09

100 -
m_
New adaptive version N s------—_— =
in processing | | |
software baseline 70 L
GDR-F V1.04 _ | =
.
| MLE4 GDR-F
“1 ) ~ ADAPTIVE GDR-F ||
o1 ” ~ NewADAPTIVE
0.0 2.|5 5.|0 7!5 distan;ce t::lgl.goast k] 12|.5 15|.D 17;.5 200
Ei) 2i5 Sil] ?i5 lﬂiO ]2i5 1510 lii'S 2[i!0

distance to coast [km]

o Significant improvement on adaptive retracker outputs in official products near coasts
o Will be available in official GDR-F products soon
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conclusions

Future improvements

Every 3 months : CNG calibration check Difference between real calibration gain and
reference measured before launch ——osfos s

2016/04 =

0.01 e 23/02/2017
——103/06/2017
—y—31/08/2017
-0.01 g 02/12/2017
—t 01/03/2018
— 29/05/2018
—29/08/2018
=t 01/12/2018

——31/05/2019

CNG drift and

-0.03

impact on GMSL

dB
s
]

e 18/08/2019
e 25/11/2019
e (04/03/2020
oo e 12/08/2020

% . v
= . Y W
- = ." = —
N3 —— 26/11/2020
= 24/02/2021
-0.09
2022/02 .
—B— 28/08/2021
i 2 4 6 § 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40D 42 44 46 48 50 52 54 56 5B 60 62
0.1

—i— 28/11/2021
CAGCODE ——25/02/2022

o Jason-3 CNG drift =» o0 drift of 0,007 dB/yr
=>» under requirements on cO measurement error (<0,05 dB)
o The ASELSU project demonstrated a 0,01dB/yr sigma0 drift 2 0,14 mm/yr on SSH uncertainty

=» CNES will implement a correction strategy for O/I/GDR on next GDR standard (GDR-G)
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conclusions

Conclusions

Very good performances of reference MLE4 Jason-3 GDR-F SLA
O no significant impact of move to interleaved ground-track

Improvements are allowed using adaptive retracker outputs

1 SLA ADAPTIVE data are globally more valid than SLA MLE4 data (using recommended in handbook
procedure)

O Taking into account valid in both datasets points, performances are better with adaptive solution than with
MLE4, over 6 years (2016/02 to 2022/02) of data :

v variance of SSH difference at crossovers is reduced by -0,48cm?
v variance of along-track 1Hz SLA is reduced by -0,18cm?2 (except for coastal distance < 10km)
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Thanks for

Questions ?

Thibaut P., Piras F., Roinard H., Guerou A., Boy F., Maraldi C., Bignalet-Cazalet F., Dibarboure G., Picot N., 2021:
Benefits Of The “Adaptive Retracking Solution” For The Jason-3 Gdr-F Reprocessing Campaign
https://www.aviso.altimetry.fr/fileadmin/documents/data/tools/NT-

Thibaut_AdaptiveRetrackingForJason3GDRF.pdf

Roinard H., Bignalet-Cazalet F.
Jason-3 validation of GDR-F data over ocean, reprocessing repot
https://www.aviso.altimetry.fr/fi i idati J3/SALP-RP-MA-EA-23480-

CLS_Jason3_Reprocessing Report v1-2.pdf

Flamant B., Roinard H., Bignalet-Cazalet F.
Jason-3 validation and cross calibration activities (Annual report 2021)
https://www.aviso.altimetry.fr/fi i idati J3/SALP-RP-MA-EA-23528-

CLS Jason3_AnnualReport 2021 v1-3.pdf

equipe-calval-jason@groupcls.com
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