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Motivation

A Improvement of the assimilation with new satellite
wave observations : adaptation of the assimilation
scheme

A Upgrade of the model MFWAM with wave-ice interactions
term : relevant for ocean/wave coupling in polar oceans

A Improvement of model spectral resolution in wave direction
and conseguences on extreme wave prediction

A Better estimate of extreme wave parameters (Hmax, BFl, CTCOR)
and establishing dangerous seas indicators




Operational wave systems MFWAM

Two global operational suite of MFWAM model
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Operational combined assimilation of satellite wave data in model MFWAM

Daily coverage on 27 September 2023
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Performance of global operational MFWAM model4-day forecast

Bias of SWH maps in cm (maximim range 80 cm)
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Scaling wave period after DA of SWiltimeters : improved
Correction on wave spectrum

Average difference of Tp before and after correction (mmy 2021)

mean difference Tp May-June 2021
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Verification with OMB drifting buoys Jan & Feb 2023
SWH from OMB buoys following trajectori

6 OMB buoys trajectories in the Agulhas reci~~ SWH buoys (m)
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Verification with OMB drifting buoys Jan & Feb 2023

Bias SWH following buoys trajectories
J DUoys Hal Agulhas current and submesoscale

difference of SWH model-buoys
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Directional wave description observed by SWIM at the front of

cyclone Freddy (Feb. 2023)
Trajectory of cyclone Freddy

SWIM passage 20 Feb. 2023 15:00UTC

Long swell at ~80 and wavelength of
~350m, with windwave partition in the
same direction, and other winevave in
perpendicular direction

slo spectrum, beam
File CFO OP06 SWl 2 F 20230220T141859 20230220T15431
dina 1 (56 10 9 36999893188477°
2023 02 20T15 17 39

Capturing directional properties of waves
during growth phase and providing the
Best initial conditions to the wave
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Impact of the spectral assimilation near the eye of the cyclone (left side)
trajectory of cyclone Freddylong=56.2 E & Lat=19.% S
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Average directional spreading with 36 directions

Impact of spectral resolution 36 vs 24 directions in the assimilation
Cyclone Freddy

19-21 february 2023

mean dir. spread 36 19-21 Feb. 2023 (deg)
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Deep neural network based retrieval of wide swath SWH (Wang et al. 20:

Synergy between wind scatterometers
and SWIM or altimeters for satellite
Missions: CFOSAT, HY?2B, HY2C
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Mult-imissions wide swath SWH in typhoon Surigae April 2021

Trajectory Of typhoon Surlgae Super typhoon Surigae generating long swel
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the impact of wide swath SWH (CFOSAT & HY2B &
HY2C and directional wave spectra in

Latitude (degrees)

typhoon Surigae 20-24 April 2021
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Tracking waves in complex seas (B¥&@ddell sea)

Every passage wave spectra

M and SWH are provided
off-nadir
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Sea ice retrieval from ofhadir SWIM

H ~519 km
Incidences: 0°-2°-4°-6"-8°-10°

The 5 SWIM ofhadir beams Normalized Radar Cross Section(NRCS) ™™=
Is lower on-sea-ice-than-on-open-water.A-maximum-likeli i
Is derived from Geophysical Model Functions.This flag is estimated
Down to ~10 m resolutior{ C. Peureux et al., 2022 )
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Average difference of probability of ice
Merged IFSCFOSAT vs IERnuary 2020

mean difference probability of ice : merged CFO vs IFS

mean difference probability of ice : merged CFO vs IFS i
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Sensitivity to sea ice forcingenhanced impact of SWIM spectral DA
With improved CFOSAT+IFS sea ice forcing
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Using ice thickness in the wave model MFWAM

Source term used for the wave attenuation by ice bottom friction from Yue et al. (2022)

Sce=-2*G* g* F(f,0)

where

F(fq) is the wave spectrum,
g=A*LL2>* f45 and  A=2.923
i : the sea ice thickness,

f : wave frequency - Difference of Sea ice conc between
G : the group velocity in open ocean. ERA5 and GLORYS 15 jan. 2020
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Impact of using wavece interactions source terms in the model
January 2020

Average difference of SWH w/wo wave attenuation

Parametrization based on
Yue et al. (2022)

mean difference of SWH dissipation term 2

Parametrization based on
Kohout et.al. (2011)
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Complex wave systems in Weddell Sea{3W-70° S)

Storm event in 18 January 2020

weddell 37°W-70°S jan-feb 2020
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Impact of using wavece interactions during Storm in 18 January 2020

3-hourly SWH from MFWAM with SDICE and assimilation o Weddell sea Jan. 2020 & 2021

SWIM wave spectra 18 January 2020 0:0 to 21:00 UTC 70° S-77F° S (
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