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Context SWOT Level-3 algorithm sequence
Level-3 products are formally part of the Science Team Project DESMOS o ”
~_ L3 Nadir /
. . . Other Altimeters P i
Convergence point: Project CalVal, ST research and Operationa S6a, 53a/b, 13, Al " Sequence 3 forall ’/'
Oceanography C2, H2b (AVISO/CMEMS)
~_
Added-value
. . v premade & ligthweight
State of the art research-grade upgrades (incl. very recent & submitted papers) P Multi-mission Noise reduction Relative Vorticity —
aailr . - _
. L . ) . . . . Calibration Layer Layer Layer L3 Karin
Multi-mission calibration (SWOT is consistent with other altimeters) : basic
o o, o . . o o |
Noise-mitigation for SSHA derivatives (experimental, Al-based) — — Geostrophic ok wht vou want
L2 Karl Editing Layer 1 —  Editing Layer 2 1 Velocities Layer
e ot 4 arin >
re-made sophisticated editing procedure T KR
. . . . : : expert
KaRIN and nadir instruments blended into a single image ‘ L3 Karin processing sequence
. . . SWOT Level-2 , SWOT L3 Products
L3 has new layers (optional) that can blend with L2 fields Products SN SSB MSS Hyb 23 Tide FES 22 MDT CLS 22 (nadit & Karim blondec
L2 Research-grade standards
Uncalibrated L2 SSHA (cm) Calibrated SSHA Edited SSHA Noise-reduced SSHA Geostrophic Velocities Relative Vorticity
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L2 Research-grade standards L3 Karin processing sequence : the V0.1 version
: MSS model E 2) | Error (% of .
The CLS/SIO/DTU hybrld 2023B1 as a Mean mode rror (cm’) rr:;l-(le Edltlng Layers (Vo.l) -
Sea Surface Variance) Known I’mltatlon
CNES&CLS v2015 0,40 34 1. Mask non-ocean data: use 05
Blends the strengths of 3 modern MSS models DTU v2021 0.34 55 of ancillary _surface classification flag IM
® CLS22 for large scale and coastal variability 793 - 2. Mask data with ice concentration above 30 % : use of ice_conc | |
® SI022 for smaller geoid features ' (OSI SAF)
_ SI0 v2022 0,21 18 o ) .. . 102
® DTU21 for polar regions HYBRID v2023 >0% 3. Mask data with products quality information .
v improve . - - T o N
(SI0, CNES/CLS, DTU) 0,20 17 ent at comblna'gon of quality flags from 19 bits in
small ssha_karin_2 qual I :
*SSHA “noise free” variance is estimated to 1,16cm* * threshold in KaRIn uncertainty from ssh_karin_uncert o e SLA (m)
See Pujol et al & Schaeffer et al. pres & poster
i version beta- L3 data-driven calibration e e
The CNES/CLSZZ as a Mean Dynamlc MDT CNES-CLS18 &N :Ir?ar\(/?rng;zized Decent:b:;r2022 o % Level-2 algorithm
> e B o : Step 0: Remove SSHA first-quess Level-3 algorithm
Topog ra phy b . : o R g ’I A ® Step 0 & M1b: external data from all nadir altimeters (SWOT + S6 + S3) : :
N | » [ ® Step 1: use Direct and Crossover retrieval algorithms for the 21-day orbit, and (small  rap oean reatures only)
Direct + Collinear for the 1-day orbit
Step 1: Inversion of error models in local calibration zones
N o g ® Step 1: Can resolve intra-crossover variability (not just a scalar/xover) =r— Croceover oy TT—— Sub-oyole
¢ Reglonal T RIOHETEE with v2022 model ® Step 2: use Gauss-Markov interpolator for broadband error (not a simple kernel T @ T T e N
® Known 2018 artifacts fixed - interpolator) calibration zongs (4 uncertainty)
® Velocities are 10% more consistent with drifters on @N\ ® M3a & M3b: use covariance/spectra instead of least squares (measured in _ , : _ _
average (Ioca”y mUCh mOre) \ simulation, determined in CalVal for flight data) Step 2: Blending of local models (interpolation / fusion)
Orbital harmonics Kernel Interp. Gauss-Markov
Much better coverage Tl e e o M R i
Jousset et al (in prep) Dibarboure & al 2022
The FES 2022 a s tide model Lyard et al (in prep) Al-based Noise-mitigation algorithm Treboutte & al 2023
: : : : ® Non optimal in complicated cases & errors
® New h|gh resolution mesh: 8 times more elements than on the FES14B g”d  Waves model : global ocean reanalysis wave system of Météo-France (WAVERYS) with a ® Short term improvement possible (hybrid)
® Assimilation of new databases: TG, extension of the altimeter period, etc. fesaluiion @ 15" Clagree ® Long-term : full 250-m resolution denoising
® Improved polar coverage and accuracy Division of the dataset :
Year 2009 : training dataset (train : 75 %, validating : 25 %) Impact on Relative Vorticity
Year 2010 : dataset for the calculation of scores BEF(;RE noise B AFTER noise g AP
reduction reduction 3
* Data preprocessing :
- used of anomalies of SSH
- used of data normalization
- used of data augmentation : Vertical and/or
R X Horizontal Flip
.:_:_.‘:: .:ff‘-;:}f‘;.%"q‘;f Division of the swaths : 512 km along-track
& v:. _—i. :‘_ :; :; :: 258 28 d
y A7 9/ Community feedback & suggestions welcome
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