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Nadir Altimeter L2 products (L2_NALT)

 OGDR (real-time latency) - Available from Apr, 15t 2023 to July, 10t"
* OPR “reduced” - SSHA and limited among of variables
*  OPN “native” - all variables @ 1 Hz and 20 Hz

« |GDR (short time critical) > Reprocessing available from Apr, 15t 2023 to July, 10t
* IPR “reduced”
* IPN “native”

 |PS “sensor’ = also include waveforms

 GDR (no time critical) > Available in 2023, from beginning of mission

- CNes » -




SWOT ST — Sep 19th, 2023 — SWOT 1-day Nadir altimeter & radiometer products and performance é
; - e CNEes - -

1/ Performances over ocean
- 2/ Performances over hydrological targets
3/ POD performances

4/ Conclusion
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Coverage over ocean Percentage of available measurements
over ocean
Cycle number
! o 5 ° gl®

Availability since POS-3C switch-on .'
~90% (most event related to SWOT i !

. AR WA nanaaraaa V.. Y.y AV - =

SSR issues) \1 VY VvV VV
Bl ]
Availability since 1 Apr o i
~95% ‘

. !

— OGDR i fl
01— IGDR 3

.1u:r|I 1:‘-| |'|'|I.'|.| 'I.Iﬁ I lelrl llﬁ r.llll

bme 2023-juil
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Validity over ocean Percentage of valid measurements
over ocean
nior il e AN med max std
Valid measurement over ocean IGDR (|latude| <66 99 8588 9363 9399 o835 1483
« ~81% are valid (sea-ice surfaces A # Eycl;mw + 5°
included)
« ~94% for |latitude| < 66° = similar to i \W
S6A-MF 5 | ;
R B0 ﬂ‘\ﬁrﬂl Ilrfwﬂ\ﬂl I.!’ﬁ"ﬂgﬁﬂ‘f"uﬂ‘w{ h“vn“’_"\f“*“v“‘“-}wm\fﬁf 2=
75 - | | = E
&5 i : —— IGDR [global)
: —— |GDR (|latitude|<66°
= ol 15 mai 15 . in 15 i _—
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SWH

Expected SWH patterns and range of values

Map of SWH values Histogram of SWH values
mezr;;i;s;l;_:;l;dis[m] swh histograms (IGDR)
selection on valid ssha with MLE4 outputs and radiometer WTC points
2023-03-31 21:33 to 2023-07-10 05:47 ( 2023.03-31 21:33 to 2023.07-10 05:47 ° )
nbr: 2120 min:  0.233 mean: 2463 med: 2.248 max: B.569 std:  1.093 nbr min mean med max std
— - — —— == _. = swh_era5_histo ﬂ21252g 0.05 2527 nan 11 84 1282
'.. ‘_ gy < s ‘, swh_mled histo 4212522 0.233 2583 nan 11 1373
GOSN = __'" -
- A ‘:" —— swh_era5_histo
WDN% (:i 'l o —— swh_mile4_histo
20°N
64
o 8
£
2
20°S L 5 4
®
40°5 b -
o
o 2 ]
60%5
Wﬂ = .,_.,.
i B60°E 120°E 180° = 120°W Eﬂ"Wﬂ 04
: l 0 2 a 6 M 10 12
0 1 2 3 4 5 swh in meters
swh_mled

@ © cnes
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0.5

0.4 1

0.3 1

0.2 A

01 A

0.0

SWH

SWH comparison with ERAS :

* No clear geographical pattern

» Slight dependence wrt ERA5 SWH, to be
monitored in GDR

Time serie of SWH compared to ERAS
(mean and std)

nbr min mean med max std
mean 100 -0.0004291 005593 0.05782 0.09695 001897
std 100 0265 0.3052 0.3054 03458 001831
—— mean

—— std

T T T T T T T T
Apr 15 May 15 Jun 15 Jul 15
time 2023-Jul

% of points

SWH compared to ERAS :
Dependence wrt SWH and map

12

—— swh_era5_histo
swh_mied histo
—— swh_miled4 minus_era5 fct swh_era5 (MEAN)

10 4

altr minus era5 wrt swh_era5 [m]

swh
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Sigma0

Expected Sigma0 patterns
Histogram coherent with other missions

Histogram of Sigma0 values

nbr: 4216602 i 737 mmean 1369 med nan max 24 92 std:  1.703

Map of Sigma0 values

nor: 2120 min:  8.505 mean: 13.76 med: 13.76 max: 22.01 std:  1.004

I
~F - — == Al

- = 8 {1
..é‘T-‘.E L = IF
Y

\

" . 5:%;%!&;,[\1 [ I %“' fod \
:3\,, dRa . M 1_ 4

mi'y“jf':d\ ..l'll‘l'-...l"v-L,- f’-:u "|.|_J: b .'||=|' \Z[" o

T T e S .

o B0°E 120°E 180° 120°wW B60°W

e S—

— e

|
|
|
|
|
|
|
|
f to
|
|
|
|
I
|
|
|

50 15 10.0 12.5 15.0 175 200 225 5.0
sigma0 in dB

T T T T
12.0 125 13.0 135 140 145 15.0 15.5
sigl_mled
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£
m

- CNes -
Wind Speed
Expected WS patterns
Histogram coherent with other missions
Map of WS values Histogram of WS values
nbr: 2120 min: 03 med:  7.53 max. 7526 std 231 ner: 4216602 min D mean: 7877 med nan max: 2753 3712
ﬁf \ / //i%'
| w{i ] | . [
0 f----—-1 | 5 f :
“%11[\!' |i 5| “ | \
0 3 / | \
, /e
D Aﬁil/mi} II. ;I III frllh " \J/ i
120°E 120 W i x“‘_"“hﬂ-—-r_.
4 5 a :f s g # ’ ’ . wind spid in ms . “ ”

windspeed_mled

®.=:,,
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Wind Speed

WS difference wrt ERAS :

* No clear geographical pattern

» Slight dependence wrt ERAS5 WS, to be
monitored in GDR

Time serie of WS compared to ERA5
(mean and std)

nbr min mean med max std
mean 100 0.00443 02023 02061 0546 0. 08188
std 100 1132 1275 1274 137 004344
2.00
—— mean
1.75 — - std
1.50 A
125 M\/_/\/\/\,\/\_/\/—'\/J—/\/\ /V\J\N\M\/V/\/‘\,/\
1.00 |
0.75 A
0.50 ~
0.25 A
0.00 A
Apr 15 May 15 Jun 15 Jul 15
time 2023-Jul

% of points

.
=]

WS compared to ERAS5 :
Dependence wrt WS and map

[T}
&1
L

|
=]
L

b
w

pa
[=]

=
1.

s
[=1

=
un

o0

—— ws_era5_histo
—— wind_speed_mled_histo
—— ws_miled_minus_era5_fct_ws_era5 (MEAN)

5 10 15 20 25 30
wind speed in m/s

-2

FT
"*—‘3‘?3‘-*::&&'
L
e -~ -.___.-t..__..?i{

—1.00

—0.50 —0.25 000 0.25 050 075

nus eras wrt wind

wind speed alti mi

speed eras [mys]
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Wet Tropo Correction

WPD Side 2 — Side 1: bias about -1,4 mm
variability ~1,3 cm

Good coherence between Side 1, Side 2 and Nadir-interpolated WPD

mean per day : wtc std per day : wic
nbr min mean med max std nbr min mean med max std
Side2-Sidel 98 0.0319 0.1467 0.1405 0.6111 0.06808 Side2-Sidel a8 1.087 1312 1.276 3.26 0.265
Sidel-NALT o8 -0.1484 0.08663 0.08727 0.04235 0.02274 Sidel-NALT o8 0.4908 0.6265 0.5931 1.57 0.149
Side2-NALT 98 -0.01795 0.06082 0.05523 0.5337 0.05601 Side2-NALT a8 0.683 0.8349 0.7892 3.071 0.2565
Cycle - Pass number Cycle - Pass number
C489 - P6 C509 - P9 C529-P13 C549 - P17 C569 - P20 C489 - P6 C509 - P9 C529-P13 C549 - P17 C569 - P20
100 1 1 T 1 1 1 T 5 1 1 T 1 1 1 T
—— Side2-Sidel : : —— Side2-Sidel : :
—— Sidel-NALT o 21 —— Sidel-NALT il 21
0.75 + = iy ol - | =1
Side2-NALT =k = Side2-NALT =k =
(@] (@]
ol | | =1
I =1 ol 47 = o
| o & o .
|' | El | "Zsﬂl |
o & ; o o
0.25 &0 \ e . o &=
| | - N AN A !\/\ AN /*{, 3 : = =
_ — 1] r TA _ mi M1
E L /\\/\/\/ W\‘IW Al \_‘Af\/\/’\\/“‘/\/ VAV YA E ||I ol i
=] = =] = =
= 000+ o - 3 = & &
g N NN e N T A A L 2! ST T AN A N\/—*ol- g | || S| I'\T| S|
2 Si 2 1 | oy H Si
_0.25 k =h | = [ H
1 1 | | 1 | 1] 1
| | A | Al | In |
—0.50 i i — K’\/‘/\“* - \/_\,/\/I Y ~— A
| | N \~| N | N | |
1
1 1 A A . o A .I ! A Tl
—0.75 - : : AN N NI AL FAVR VS e\ \: "'\-"\"'*v“\f" B N o S B }
1 1 1 1
1 1 1 1
_1-00 T T T T I T T T I T 0 T T T T I T T T I T
Apr 15 May 15 Jun 15 Jul 15 Apr 15 May 15 Jun 15 Jul 15

time 2023-ul time 2023-ul
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Wet Tropo Correction

Nadir WPD bias with model to ~3 mm, std < 1cm

Time serie of WPD AMR-ECMWF Time serie of WPD AMR-ECMWF
(mean) (std)

nor min mean meaq max st nbr min mean med max std
OGDR 2656 -2.029 0.04051 0.154 1.454 0.5603 OGDR 2656 0.4189 1812 1.786 3.669 0.355
IGDR 2706 -0.3261 0.3745 0.3816 1.057 0.1979 IGDR 2706 0.06524 0.9375 0.9166 221 0.2116
cycle number cycle number
g o o° P 51° g o i o §1°
1 } T } } ¢ } } }
i — OGDR
E —— IGDR
i
I
21 i
]
]
14 1
§ o I T
b ' |
-1 4 | : { | ! !:
f | f Hi
-2 J 'fiII""J"
*" I
-3
-4 T r T T
Ap 15 May 15 l 15
202 3-Jul tme / 2023-Jul
On-ground processing anomaly, will be corrected in GDR

@ © cnes
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-+ CcNes - -
SSHA SWOT POS-3C & CMEMS L4 ssha(m) 19/01/2023
SR
60°N \‘t e 0.4
.h?'-.—\.
,:--""':--h}L
— - 0.2
50°N l?—;—*:_?;-q’-': =
* Very good small-scales behavior ﬁﬁﬁ-:ﬂ :‘_E%
since the switch-on of POS-3C gy F - .
dGﬁN - gl . 2 :‘ "J .
Seade® ¥
" -0.2
30°N
~0.4

60°W 55°W 50°W 45°W 40°W 35°W 30°W
Crédit : M. Raynal
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« CNes -
SSHA
» Along track mean stabilised in reprocessed IGDR. (since 20 April in OGDR)
» Along track std after 1 Apr = 9,4 cm (in line with J3)
Time serie of mean ML4 SLA Time serie of STD ML4 SLA
nor min mean med max std nbr min mean med max
OGDR 2656 -17.88 4276 4 557 1591 3 666 OGDR 2656 3 450 1027 g 97 20 88
IGDR 2706 -19.46 4239 4 386 10.7 1986 IGDR 2706 1437 0704 Q382 2038
c cycle number c = cycle number =
o -l Ef‘*"f‘"" o 5 s £ g - g

std
2 384
2.245

== ——Irrl-l,—— I— -
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SSHA
(Swot Nadir SSHA — CMEMS SSHA) as a function of SWH
nbr: 154 min: -0.06989 mean. -0.05853 med: -0.06042 max. -0.04708 std. 0006181
—0.02 4
Small wave / latitude ~0.04 -
dependence to be confirmed in M
GDR £ / R
~0.06 - -
HJI W\M‘\Wﬁ\ﬂi‘
4] 1 2 3 EthERAE 5 & 7 8
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« CNes -
SSHA SWOT/SWOT Xovers SWOT/SWOT monomission crossovers (DeltaT_3days)
sla_mled4 L2 IGDR
Mean ~ 1 mm nior min mean med max std
mean 97 -1 465 01186 0.08727 1278 05911
Error ~3,6 cm (std ~ 5,1 cm) error 97 2978 3612 3605 4516 0.3451

— mean
— earror

cm
P
L

_‘4 T T T T T T T
Apr 15 May 15 Jun 15 Jul
time 2023-)ul
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SWOT/S6A LR crossovers (DeltaT 3days
SSHA SWOT/SG_LR XOVQI’S - 5|H_I'I"I|E4_L2_|‘(3DR - ys)
nor min mean med max std
Mean ~ 3 mm mean 101 -0.263 0.3408 03178 1.312 02574
_ - error 101 2.92 3546 3536 4 862 0.2732
Error = 3,5 cm (std ~5,0 cm) |
—— mean
—— error
5_
4 A N\/\"/v\m/\/\v’\/*/\f\,/\/\f\—/\—\,/\-/w
5 2

_‘4 T T T T T T T T
Apr 15 May 15 Jun 15 Jul 15
time 2023-ul
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Mispointing
Mispointing time serie
nbr min mean med max std
OGDR 2656 0006905 002156 0.02135 0.06937 0.0020865
IGDR 2706 0006886 0.02156 002138 0.06687 0001788
cycle number
a1 o 1 P 51>
 From 1 Apr onwards, mispointing 20300 T3 ' | i |
s stable, small evolutions o423 1 |
observed are similar to the one 00250 |- o]
on JA3 and likely due to the S -
surface (SWH, roughness, ...) § onao |3}
WF estimated mispointing is : .*
ey - . 00150 4 : :
~0,145°, within requirements i i
00125 4 | : —— OGDR
: 'r —— IGDR
0.0100 ; L T
Apr 15 May 15 Jun 15 Jal 15

bme 2023-jul
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1/ Performance over ocean

« 2/ Performance over hydrological targets

3/ POD performances

4/ Conclusion
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Availability
« Stable at ~94% (below 60°N) from DIODE+DEM mode activation

Evolution of SWOT calval global presence flag statistics on nadir targets below 60°N

100

90 - v —
80 |
{ Cycle 433 value impacted

e Ww'\-ﬁ by SSR anomaly and
e A T

altimeter patch (CL mode

S
A

S used)

17 50

7

+ DIODE+DEM

W 40 _

24 Tracking mode activation
- 30

iy

=

€ 20

WA

et

Q.

10
L N o B L B B L . S A N A I L o L L M < L L e SR Y- ML
i RES =@=R|\ ==|AK =ifpmA|| =—a=pAl
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Icana river, 1000 km upstream Rio Negro from Manaus

I e SWOT1 Day
. i ® In Situ (10 km)
Jo B  s3A(20km)
5 i O S3B (40 km)
& I
C -
S
2 u
I
o I
- Very promising !
2023-01-01 2023-02-01 2023-03-01 2023-04-01 2023-05-01 2023-06-01
date Crédit : Hydro-Matters / A. Paris & al

@ © cnes
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1/ Performance over ocean

- 2/ Performance over hydrological targets

3/ POD performances

4/ Conclusion
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 NAV (DORIS) used for OGDR
 MOE used for IGDR

 MOE DORIS from Jan, 20th onwards

« MOE DORIS+GPS from Feb, 19th onwards
 POE in preparation for GDR :

+ POE-F DORIS+GPS orbit solutions,

* Reduced-dynamic parameterization

 SLRis saved for independent validations.
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« POE evaluation from A. Couhert et al.

*  RMS of daily DORIS Doppler post-fit residuals: ~4,8 — 5 mm suggesting a stronger sensitivity to SAA
than for Jason-3.

DORIS RMS residuals (mm)

5.0 4

4.9 4

T T T T T T
Jan 19 Jan 29 Feb 08 Feb 18 Feb 28 Mar 10

RMS of daily GPS phase (LC) post-fit residuals: Slightly higher than for Jason-3 but with a pre-flight
phase map (solar array perturbations).

GPS RMS residuals (mm)

11.5 4

9.0 4

T T T T T
Jan 19 Jan 29 Feb 08 Feb 18 Feb 28

*  DORIS-only w.r.t. GPS-based dynamic orbit solutions: Sub-centimeter agreement in the radial direction:
~5 mm RMS.
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« POE evaluation from A. Couhert et al.

* Independent orbit validation owing to SLR observations : Subset of highest quality ILRS
stations already validating radial POD accuracies of < 1.5 cm (RMS) , below requirements

SLR validation on reduced network

1.50

1.45 1

1.40

1.35

1.30 4

SLR RMS residuals (cm)

1.25

1.20

T T
10 20 30 40 50 60
Cut-off angle {degree)

Subset of highest quality ILRS stations RMS of SLR residuals vs. elevation angle
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1/ Performance over ocean
- 2/ Performance over hydrological targets
3/ POD performances

4/ Conclusion
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Conclusion

*» Nadir products show very good quality over ocean and hydro
“* Requirements are met
<+ Waiting for GDR to confirm the behavior and the final performance

“» Expecting interesting results looking D Day minus D-1 Day
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Backup Slides
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Nadir Altimetry calibration and validation status

SWH SWH MLE4 (m)
Difference between Day and Day-1 : Cycle 456 minus 455 - IGDR

Coherent values with ocean variability
nbr: 42386 min: -5.535 mean: -0.03629 med: -0.05365 max: 4.165 std: 0.8649

From 2023-03-10 01:00:06 to 2023-03-12 00:41:22
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Nadir Altimetry calibration and validation status
Difference between Day and Day-1

SIGMAO MLE4 (dB)
Cycle 455 - IGDR
From 2023-03-10 01:00:06 to 2023-03-11 00:50:44

nbr: 44931 min:  9.02 mean: 13.96 med: 13.79 max: 26.79 std: 1.838 SIGMAD MLE4 (dB}
- Cycle 456 minus 455 - IGDR
From 2023-03-10 01:00:06 to 2023-03-12 00:41:22

nbr: 42386 min: -13.16 mean: 0.01162 med: 0.04407 max: 12.17 std: 1.866

‘ ‘ ‘ ‘ ‘ ‘ ‘ . ] 20°N
5.0 75 10.0 12.5 15.0 17.5 20.0 225 25.0
dB

SIGMAO MLE4 (dB)
Cycle 456 - IGDR 0
From 2023-03-11 00:50:44 to 2023-03-12 00:41:22

nbr: 44101 min:  8.25 mean: 13.93 med: 13.69 max: 26.2 std: 1.889

20°5

|
5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

© cnes
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Nadir Altimetry calibration and validation status

lono Correction
lono ALTI map

nbr 1965 min: -0 F51% mapan: <0 OTAT4 med: -0 05641 max: 0 DOEMET s OSTET

lono ALTI : expected behavior

_1 |
f.ﬂ' WA,
,.:'r-"'r*" '

¢ e P e oW e

: 0.150 0.125 0100 0.075 0.050 -0.025 000
- bcm OMOSPHERIC CORAECTION ALTI Ocm
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Nadir Altimetry calibration and validation status

lono Correction

lono GIM-ALTI map

nbr: 1963 mn: -0.06166 mean: -0 005811 med: -0.008036 man: 01162 sid: 001236

lono GIM — ALT]I
e mean:-1cm
e Std :2cm

Probably linked to the method
used for the scaling of GIM >
impact on Karin ionospheric
correction quality
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Nadir Altimetry calibration and validation status

Map of Swot Nadir SSHA - CMEMS SSHA
SSHA (before CoG update)

Small wave / latitude
dependence to investigate

da mied radWTC 1Bcm comected 3%42us carrected-mala duacs
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Nadir Altimetry calibration and validation status

Pseudo datation bias

e Same nrder ac . IR & SA
Swot Nadir pseudo datation bias (us)

nbr: 105 min: -87 64 mean: 67.26 med: 6126 max: 1857 std:  65.38
T T
I 1
300 4 1 1
i 1
1 1
I 1
I 1
200 4 I 1
i i
1 T 1
i 1
100 o 1 1
I 1
i
: 1
o4 1
I 1
i i
L
-100 : :
I 1
I 1
i 1
-200 i |
i 1
I 1
] 1
~300 = i
1= =
= o
oIS -:;I'.-.
—4A00 :;_-.-. -;:_.
=1 =
rIS =T
I s
-500 . . T . . . ' 1 1 :
15 Feby 15 Mar 15 Apr 15 May
time 202 3-May

Param 0001

- CNes » -

J3 & S6 pseudo datation bias (same scale)

nbr min mean med max std
JE; 256 -451 -6.273 -12.5 276 104.2
S6A LR 80 -224.4 -23.53 -21.15 312 106.8
S6A LR 1 -67.13 -67.13 -67.13 -67.13 0
S6A HR 80 -202 27.57 32.24 326 102.7
300
200
1|
i Lo ' 1 | ’
100 : I ’ """ .' ]l ill -” '1. :] V“
l ’LlilJ il rifl :['1]
] ‘ 'i ' |'1'l|l\|li il 'll'fljl'r 1| |! i !ll ”I
v | AL Y e M T -
-100 1 | | (RS L ' |
" !, .
-200
0 T B
—— SBA LR
_a04. —— S6ALR
—— SB6AHR
20I16 20I1? 20I18 20|19 20I20 20I21 20I22 20I23
time
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