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LIMITATION OF THE CURRENT ALGORITHMS R vt

¢ Both corrections (Nadir and Karin) are globally Valid SSHA points with no WTC inrpiated - po box
correct and with good performances. =

** But some limitations to the actual interpolation

algorithms: ";iﬂﬂ, ;
; ( y 3 ',.I.
» See Thibault Pirotte poster «Assessment of the RN %
Wet Tropospheric Correction from the SWOT YT e *-
RADIOMETER» a - — .
» 3.7% of KaRIn data with valid SSH measurements
do not have an associated interpolated Wet WIC Eror ECHWF vs AVR o 18 Wb O o
Tropospheric Correction (clouds/rain, ice, coast) == N T fe
* Extrapolation error : W el L I e — vy
» With only two measurements points, an
extrapolation error is theoretically expected in
far range B B e e S S B T S T
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OBJECTIVE ANALYSIS: THEORY Ry

Stum et gl 2012: [Jsing Objective 4nalysis ofF Scanning Radiometer
Measurefments to Compute the ater Vapor Path Delay For Altimetry

Estimation of field F in point P using First guess

value G(P) and N measurements F, in the vicinity
of P

N
F(P) =G(P) + z W;Anom;
i=1
with

First guess : G(P)

Anomalie: Anom; = F; — G(P)

N
Weights: W; = Z Cinj_l
j=1

En |
REPUBLIQUE é Q2 Path delay : PD=-WTC
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THEORY

OBJECTIVE ANALYSIS: THEORY

Stum et 3/ 2012: (Jsing Objective 4nalysis ofF SCanhing Radiometer
Measurements to Compute the Uater Vapor Path Delay For Altimetry

N First guess : G(P)
F(P) =G(P) + E W, Anom; with Anomaly :  Anom; = F; — G(P)
N
i=1 : o
Weights:  w, =) ¢ai™
jz=1 ]

&

Cj is the covariance of the anomaly between jand P : CorAno VarAno
** CorAno: Correlation function of the PD anomaly field

** VarAno: Variance of the PD anomaly

(J:;ifb Aij is the variance-covariance matrix of the anomalies:
- ¢ VarkErr : Variance of measurement error
** VarAno: Variance of the PD anomaly
** CorAno: Correlation function of the PD anomaly field

»— Preliminary parameterisation: constant variance and correlation
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ASSESSMENT OF OA

Wet Tropospheric Correction fct Latitude
Cycle 1 Pass 395

Nadir OA
=== Nadir Operational
= AMR 51 Valid

AMR 52 valid
= AMR 52 Invalid
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~30 4

-35

40 a2 a4 46 a8
Latitude

For Nadir, Better estimation of WTC in the

area when one side only is available

For Karin, estimation is close to

operational correction, but with the hole
filled, without discontinuities. It does not

seem inconsistent.
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DATA AVAILABILITY OBJECTIVE ANALYSIS

WTC

Distribution of points gained with the Objective Analysis WTC over operational WTC

SWOT 2024-01-01-2024-06-30 o oo

Operational WTC 96,34 %
OA WTC 99,99%

WTC available and in [-50 cm, -1 cm]
SSH is assumed to be valid

The availability of Objective Analysis WTC is almost
optimal with 99.99% of data available, where the

¢ ee  woee o mow  ew Sea Surface Height is defined and valid.
[ c : C B
25 5.0 7.5 10.0 125 15.0 175
O % of points with OA WTC but no operational WTC 2 O
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ASSESSMENT OF

ANALYSIS AT CROSSOVER POINTS FOR OBJECTIVE ANALYSIS
KARIN

Var SSHA w/ WTC Rad - Var SSHA w/ WTC Mod
SWOT: 2024/01/01 - 2024/06/30

= \\/ith operational WTC
m— \\fith AQ WTC

Var SSH(WTC OA) Var SSH(WTC ECMWF) Period of analysis:
A 2024 Jan 1st to 2024 Jun 30th 2

\_\% \ig Points with valid points for both corrections:
- H I 0 A Low oceanic variability
A WTC within [-50cm,-1cm]

=¥ A OPE WTC defined
I - -8 A calval validity flag= 0 iy

cm*
o

i

Var SSH(WTC_ OA) Var SSH(WTC_OPE) i E

0° 60°E 120 E 180“ 120 W 60°W
2 =3 T T T T T T T
15 -60 =40 =20 0 20 40 60

Cross Track Distance (km)
0 Similar performances of both algorithms OPE and OA, even with the
very preliminar parametrisation
No improvement observed in the far range as expected (not enough
e e B e ' -2 data, other errors ? )
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ASSESSMENT OF

ANALYSIS AT CROSSOVER POINTS FOR OBJECTIVE ANALYSIS
KARIN

Var SSHA w/ WTC Rad - Var SSHA w/ WTC Mod

SWOT: 2024/01/01 - 2024/06/30
Var SSH(WTC_OA) — Var SSH(WTC_ECMWF) 10 - ’
m— AQ WTC where oper. WTC is defined
2024/01/01 - 2024/06/30 . .
0° 60°E 120°E 180° 120°W 60 8 0.5 - — AQ WTC with all points
| |
6
0.0 : :
1 1
L4 i 1
-0.5 i i
1 1
1 1

G

-6
0° 60°E 120°E 180" 120°W 60°W -8 . T T T
Mean: -1.52 | STD: 2.39 | Min: -18.58 | Max: 19.56 —60 —40 —20 0 20 a0 60

Cross Track Distance (km)

Points with valid points for AO correction
By taking all the points where OA WTC is defined (~3.7% more

points used compared to the analysis comparing OA WTC to

A Low oc.earllc variability Operational), the SSHA variance reduction is slightly more
A WTC within [-50cm,-1cm] important.

A AO WTC defined

A calval validity flag = 0 => The points gained by interpolation do not degrade the

WTC compared to the model, and even improve it.
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ASSESSMENT OF

ASSESSNMENT FOR NADIR OBJECTIVE ANALYSIS

WTC

Var SSH(WTC_OA) — Var SSH(WTC_OPE)

Mean WTC OA - OPE Std WTC OA - OPE SO e 1 teyae s o2

nbr: =5l mean: -0.01828 med: -0.02757

SN: WTC OA - WTC Operational (mean per box) SN: WTC OA - WTC Operational (std per box)
Cycle 1 to 20 Cycle 1 to 20

Global assessment shows that the retrieved WTC with OA is

close to operational WTC Difference of variance of SSH shows similar performances
No bias introduced, no geographical patterns different that between the two algorithms (-0.02cm?), even with this very
expected (clouds) preliminar parametrisation. No geographical patterns

Note: The comparison is made with a low oceanic
variability selection where SSHA is valid and both
operational WTC and OA WTC are defined and valid
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CONCLUSIONS

A Known limitations in Actual algorithms for estimation of Wet Tropospheric Corrections for Nadir and Karin
altimeters

A See Thibault Pirotte poster: «Assessment of the Wet Tropospheric Correction from the SWOT
RADIOMETER»

A Preliminary but very encouraging results for an OA algorithm :
A no coverage loss , no degradation in nominal cases, more robust to degraded cases.
A Work is still on-going

A Tobe demonstrated in large scale inthe SWOT Level-3 products

A Ifthe large-scale experiment is conclusive the final Ol may replace current operational algorithms
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LIMITATION OF THE CURRENT ALGORITHMS

When one side is impacted by clouds/rain,

- leadsto jJumps in the estimated WTC for nadir correction

- Quality Flag of AMR data invalidates the full swath for
Karin

WTC Quality Flag (AMRs/Nadir)
Cycle 1 Trace 395
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LIMITATION OF THE CURRENT ALGORITHMS

~1+2R°2

rad_wet_tropo_cor model_wet_tropo_cor d_tropo

- When one side is impacted by clouds/rain, i j ,r

- leadsto jumps in the estimated WTC for nadir
correction

= Quality Flag of AMR data invalidates the full swath for !
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APPLICATION TO SWOT

A Tocheck thatthe algorithm is working properly :

A provides good quality correction in nominal cases (ie similar to
operational correction),

A improves the correction in degraded cases
A Adds some valid points (when SSH is valid)

A Inputs and parametrisation :

A First guess : model correction provided in the product (NALT or
Karin)

A Measurements: L2 AMR for measurements ; Nadir and Karin
data for points

A Editing using quality flag for AMR wet tropo correction :
rad_wet_tropo_corr_qual==

A Constant values for variances (measurement error and anomaly)
and spatial and temporel correlation

Input data Period

L2 AMR IGDR FWD
PICO/PIC2/PIDO

Paramétrage AO

Variance of meas error 1cm

Radius radial correlation 60 km
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Objective Analysis WTC
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