ReV|S|ted wave cllmate trends'(1992024)

from blas corrected multl m|SS|on altlmeter data
W

\ -'\
A, ‘ 1

& } [ i
\ \ \ Wy L .
\ i 4
LY :
-l ,‘ 3 ‘ 1 T B v i S + ;,’ ) 4
S . ; A Ly s by o - : 1 r
\ Aty LY h b s L & A y W{ £
3 . Mo - e L Xy P SR T Y W Y 7
Y \ = Ty Bt A0 8 e i SN oy ; ' 3 (o ’;/
B . ’ ’ h: . oses, bl h . gt = ) 4
: g D] z

G. Dodet, JF. Piollé, E. Sorrieul, A. Nigou, A. Ollivier, F. Ardhuin
+ contributions from Sea State CCIl team

4th International Workshop on Waves, Storm Surges, and Coastal Hazards | Santander, 22-26 September 2025



Satellite observations vs. reanalysis ensemble (1992-2018)
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Casas Prat et al., Nature Review 2024

et

EC Satellite era trends in wave heights of order 0.5 cm yr -* have been reported [...]. However,
sensitivity of processing techniques, inadequate spatial distribution of observations, and
homogeneity issues in available records Ilimit confidence in reported trends (medium
confidence).

IPCC AR6 Working Group 1, Chapter 9
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Time of Emergence for Significant Wave Height Changes in the North Atlantic (Hochet et al. GRL 2023)
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Quantifiying Anthropogenic Influences on Global Wave Height Trend During 1961-2020 (Patra et al. GRL2024)
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? ESA'S CLIMATE CHANGE INITIATIVE
IN SUPPORT OF COP21

? Resources for decision makers,
® researchers and the public
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. with 30 years of changing satellite
missions, sensor technology,
processing techniques, orbit
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Altimeter - buoy
matchups
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+ ground truth

- sparse : Northern Hemisphere + coastal
- network and platforms change over time
- high representativeness errors

Altimeter - altimeter
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Bias correction methodology in Sea Ste eECIVEI‘%*tgﬂ 4

The bias correction method can be decomposed into three main steps :
1. Inter-calibration of the reference missions (based on tandem measurements)
2. Absolute calibration of the reference missions (based on altimeter-buoy matchups)

3. Inter-calibration of the non-reference missions (based on altimeter-altimeter crossover)
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Non-linear bias correction
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Non-linear bias correction
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Non-linear bias correction
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SWH monthly_mean (m)
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Conclusions | Take home messac

* Altimeter SWH bias-correction is key for deriving meaningful long-term wave statistics
* Nonlinear SWH-dependent error structure of altimeter measurements prevents from using linear corrections

* Negative trends in Topex (Side A version F) SWH records impacts long-term statistics (not shown). First-guess
corrections is applied in the CCI version4 dataset

* Comparisons between ERAS5 and CCI version 4 presents several step changes along time, which may result from the
assimilation of heterogenous altimeter wave data

* Trends computed over 1992-2024 indicate statistically significant opposite trends in the mid-latitudes of the Atlantic and
Pacific oceans, and positive trends in the tropical Atlantic and Pacific basins as well as over the Southern Ocean

Thank you !

Contact : guillaume.dodet@ifremer.fr
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Sea State CCI dataset

The Sea State CCI version 4 dataset is available on :
* https://data-cersat.ifremer.fr/data/ocean-waves/cci-seastate/v4/
 ftp://ftp.ifremer.fr/ifremer/cersat/data/ocean-waves/cci-seastate/v4/

With the full documentation here:
* https://cciseastate.gitlab-pages.ifremer.fr/ccidoc/intro.html

Future improvements in Sea State CCI dataset / aka Version 5 (to be released in 2026)

* Adding more altimeter missions : Poseidon, GFO, CFOSAT (nadir), SWOT (nadir)
* Cross-calibrating altimeter and SAR-derived total SWH

* Homogenizing sigma0 records for wind speed studies

* Adding sensor and sea sate dependent uncertainty estimates
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