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II.1. ISWs detection and caracterisation :

Results : ISW refraction and diffraction from the interaction with mesocale eddiesIII.
III.2. Wavelengths variability and ISWs-mode shifts :III. 1. Three eddy cases within the ISW region

Before any interaction with
eddies, mode-1 ISWs (170–140
km) propagate steadily. After
interaction, mode-1 ISWs
transform into mode-3 ISWs,
(~50-25 km) in NE and CE case.
In AE case waves packets
emerge

III. 3 Wavecrest geometry and direction of propagation
Before interactions: Mode-1 ISWs from sites A and D, propagating at 25°–28°, wavefronts are planar

1. ISWs selection
2. Spectral analysis
3. Band-pass filter
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Figure 1 : Bathymetry of Amazon shelf from 0 to –5000 m. IT generation sites labeled A to F (right) and
MODIS sunglint images from 21/09/2024 (left)
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7. Examination of changes in distance
between crests, mode shifts, propagation
directions, and wavecrest curvatures.

Complex dynamics off the Amazon shelf is experimental
Gridded ADT maps: L4 MIOST DT experimental product
Optical data: MODIS TERRA/AQUA and NOAA-020
ADT and surface roughness: SWOT L3 KaRIn

1 : No Eddy (NE) 2 : Cyclonic Eddy (CE)

Figure 2 : Method for one ISW packet detection on ADT_swot and schematics of wave crest characterization parameters

Figure 3 : Eddy detection maps based on MIOST L4 ADT (filtered with a 1000 km cutoff) and ADT_swot SWOT L3, combined with Level 1B
optical imagery and SWOT sigma0 data: A) MODIS-Terra (2023/09/16) B) MODIS Aqua (2023/10/01) C) NOAA-20 (2024/08/22) D) SWOT
cycle 003, pass 505 (2023/09/18) E) SWOT cycle 020, pass 227 (2023/09/29) F) SWOT cycle 020, passes 018, 046, and 074 (2024/08/21–23).
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1 : No Eddy (NE)
Seamount alone don’t
effect on propagation
but shift IT mode-3

2 : Cyclonic Eddy (CE) 3 : Anticyclonic Eddy (AE)
Cyclonic eddy + seamount
refracted ISWs 50° westward ; 
shift IT mode-3

Diffraction in 2 branch :
1 westward; flatter crests; wave packets
1 eastward; curved crests; wave packets

After interactions: 

How do eddies affect ISW characteristics ?

Figure 5 : Interaction between ISWs detected (black lines) off site A and D for A) NE 2023/09/16 B) CE 2023/09/29 C) AE 2024/08/22 on sigma0 SWOT data. Grey lines denote ISWs
visible on MODIS and NOAA-21 sunglint images. Orange line denotes axis of propagation

Figure 4 : Mean power spectrum density of SWOT ADT_swot along track for each area CE 2023/09/29. Black (red) lines refer to spectrum located
before (after) interaction. Dotted line refers to spectrum of one ISW packet (B) and line spectrum of ISWs (A). ADT_swot with ISWs detection for C)
NE 2023/09/16 D) CE 2023/09/29 E) AE 2024/08/22

laboratory for studying internal solitary waves (ISW) –
mesoscale eddies interactions

4. Local maxima identification
5. Extracted pixels mapped back
6. Polynomial interpolation 

Data and methods : ISWs detection

VI. Discussion and perspectives : 

! Convergence of A and D fluxes favors ISWs packets formation, 
olique wave-wave interaction and may play a role in mixing ?

(Tchilibou et al., 2022 ; Kouogang et al., 2025b in Preparation, De Macedo et al., 2023)

! Separating the effects of the NECC and eddies in refraction of 
ISWs ?

! Relative roles of stratification and currents in internal tide
refraction and ISW wave crest distortion ?

! Need a comparison with results from idealized or non-
hydrostatic 3D-models

! Characterizing ISWs based on their geometry offers a
promising approach for detecting and isolating ISWs
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3 : Anticyclonic Eddy (AE)


