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Motivation

* Atolls are low-lying islands extremely vulnerable to marine
submersion (cyclone, tsunami, swells)

* Most atolls are projected to become uninhabitable by 2050, due to
combined effect of SLR, wave-driven flooding and their impact on
freshwater resources (Storlazzi et al., 2018)

* Incident swell energy is significantly dissipated over the rough and
shallow reef barrier. Yet, 99% of corals are expected to be lost
under warming of 2° (Hoegh-Gulberg et al. 2018, IPCC Special
report)

* Lack of hydrodynamic data in the remote and harsh barrier reef
atoll environments restrains understanding atoll circulation
response to extreme oceanic forcings

Rangiroa emergency shelter, inaugurated on July 2025
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Rangiroa 2025 field campaign £
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GNSS-based SSH measurements .'."Ifremer @

GNSS Campaign Trajectories - Rangiroa (May 2025)
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Validation against tide gauge measurements:

* Nano: low bias (0.5 cm) / moderate noise (2.5 cm)

* Buoy: moderate bias (1.4 cm) / low noise (0.5 cm)

* Improved results with PPK vs. PPP solution

* Higher noise level expected with rougher sea state
and boat movements
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(a) SSH time series by Nano-Cyclopee
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(c) SSH time series by GNSS buoy

—— GNSS buoy S5H in PPK
—— Tide gauge records
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Comparison of SWOT SSH against in situ SSH

Level2 Unsmoothed SSH

ssh_karin_2 (modelled atmospheric and ssb corrections)

Two tracks overpassing Rangiroa

36 cycles (from August 4 2023 to August 6 2025)

3 validation sites: Avatoru marina (tide gauge), Avatoru pass (nano-cyclopee), lagoon (GNSS buoy)

Track 485
Track 388
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SWOT VS. Tide gauge
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(a) SSH comparison: SWOT vs Tide gauge
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SWOT MSS Validation
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SWOT MSS Validation

Computation of a new MSS from KaRIn L2 Unsmoothed data

Residuals: MSSsyor - MSScuesicis 0.4
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SWOT MSS Validation

Corrected SSHA
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SSHA from KaRIn Level 3
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Take home messages

e An extensive hydrodynamic field campaign was carried out on Rangiroa atoll in May 2025

e GNSS-based measurements provide ground truth SSH for SWOT validation

e Systematic deviation (~10cm) is observed in the lagoon between KaRIn SSH and in situ SSH

e Model-based SSB corrections certainly induced SSH biases (+) in MOST atoll lagoons (coarse
wave models overestimate SWH in atolls — check out Taina Postec’s poster)

e MSS from conventional altimetry is not appropriate to reveal atoll sharp topography

e KaRlIn Level 2 Unsmoothed data can be used to improve MSS mapping over atolls

e SSHA maps using SWOT-based MSS reveals small-scale atoll dynamics

THANK YOU ! | QUESTIONS ?

guillaume.dodet@ifremer.fr
19


mailto:guillaume.dodet@ifremer.fr

