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Introduction
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Mont- Saint- Michel

* Complex geometry with capes and bays

* 78% of waves range between 1-4 m

* Primary wave direction from NNW to NE
(>500/0)

* In the eastern boundary, more than 90%
of waves under 2 m
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Introduction Data and Validation and
Methods accuracy
1. Scientific Objective:

» Monitoring the wave field during storms from the nearshore to the coastline and
quantify how its physical characteristics evolve, in order to:

v improve process-level understanding of storm-wave transformation and to provide an accurate,
well-characterized dataset for numerical model calibration and data assimilation.

2. Technical Objectives

v’ Investigate the consistency of SWOT obsersavtions against in situ data and
numerical simulations at different depth

v’ Combine SWOT LR and SWOT HR PIXC for monitoring wave transformations
from nearshore to coast during storms

v' Applying the methodological approach for investigating coastal waves in Gulf of St.
Lawrence
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. Data and Validation and
Introduction Accuracy
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SWH Retrieval

Interferometric Correlation

y'= ySNR % ygeo x yang % yool
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Merge data with 30
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Data Preprocessing

IRetrieve Signiticant Wave
Height (Hs)
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SWOT Pass 014 vs Buoy 6200305 — Time series

Distance from the Coast: 70 Km
Depth: 53 m

—e— Buoy 6200305
—— SWOT

SWOT Cal/Val; SWH (L2 LR Experts)

SWH (m)

I 1 1 1 1 | 1 1

T T T T T

T I T T T

+ SWOT Cal/Val Pass 16

Depth : 25 m

1 1 1 1 1 1

1 1 1 1 1

T T T T

1 1 1 1

|

T

Buoy ¢ 62°°°59Dlstance from the Coast: 9 Km |

o
31/03 04/04 08/04 12/04 16/04 20/04 24/04 28/04 02/05 06/05 10/05 14/05 18/05 22/05 26/05 30/05 03/06 07/06 11/06 15/06 19/06 23/06 27/06 01/07 05/07 09/07

Buoy 620290
+ SWOT, pass Cal/Val 16

o
31/03 04/04 08/04 12/04 16/04 20/04 24/04 28/04 02/05 06/05 10/05 14/05 18/05 22/05 26/05 30/05 03/06 07/06 11/06 15/06 19/06 23/06 27/06 01/07 05/07 09/07

2025-04

2025-07

202310 2024-01  2024-04  2024-07  2024-10  2025-01
Time
SWOT Pass 475 vs Buoy 6200069 — Time series
5]
p Distance from the Coast: 7 Km |- Buoy 6200069

SWH (m)

—%— SWOT

2024-07  2024-10 202501

Time

202310 2024-01  2024-04

Accurate estimates within 3—-4 km of the coastline

2025-04

202507

Science Passes rg o
Cal/Val Pass 16 ~ 3 ,E
T - =t
2 .3
a E
10
=
wn
1
SWOT Pass 042 vs Buoy 6200290 — Time series
2.25 . .
—— Buoy 6200290 Distance from the Coast: ¢
200 —— swot
epth:25 m
1.75
E 1.501
I 4
z 1.25
1.00 A
0.75
0.50 A
0.25 v . v ' , : : |
2023-10  2024-01 2024-04 2024-07 2024-10 2025-01 2025-04 2025-07
Time
SWOT Pass 042 vs Buoy 6201006 — Time series
2001 Pistance from the Coasty 0.4 Km —e— Buoy 6201006
1.754 —— SWOT
1.50 4
E 1.251
I
= 1.00 A
w
0.75 4
0.50 4
0.25 1
2023-10  2024-01 2024-04 2024-07 2024-10 2025-01 2025-04 2025-07
Time

SWOT Science Team Meeting 2025

Turki et al., 2025 (IJAEOG)

SWOT SWH (m)

Time (months)

Bias = 0.21 m /"
RMSE = 0.54 m ~ -
of [R5 RMSE ~ 0.5 m
=0.50m . e
Bias ~ 0.21 m
(14
>
31 e -
o/"
,/
o
74
o Data points
---- 1:1line
0 1 2 3 4
Buoy SWH (m} 5



Validation and

Cross track dependent bias

Cross-track SWH bias profiles across different cycles

SWH: SWOT Versions vs Buoy (6201015) — English Channel
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STORM MATHIS

Track 016 during Cal/Val period (Cycle 481)
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Define Scenarios (S1,
S2, S3)

l
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E(k, 0)

Finite depth Dispersion

relation
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l

Interpolate to regular
grid and detrend
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Resolve Directional
ambiguity

Fabrice et al.,2024
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Coastal Refraction

Introduction

Coastal Diffraction
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Conclusion

v'SWOT LR Expert SWH still have some issues near the coast and beta
corrections application improves bias

v'SWOT is capable of monitoring wave dynamics (Refraction and
Ditfraction) from nearshore to coast

» Assess the accuracy of reprocessed version D products for monitoring
waves

» Look for the sigma0 gradient near the coast

» Couple with airborne LiDAR and numerical models
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ANNEX

Solar Beta Angle:

Sun

* Angle between satellite’s orbital plane around earth and
the geocentric position of the sun.

Sun vector

* High beta angle (near 90°) means satellite is almost
always illuminated by sun causing increased thermal loads

ntial instrument drif o
and potential instrument drift Satellite’s Projection of Sun vector
orbital plane onto orbital plane

*Low beta angle (near 0°) means satellite spends more time

in earth’s shadow, leading cooler condition and possible
thermal cycling of on board components.
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