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ESA Sea State CCI

— Phase 2 completion (end 2026)

— Version 5 (AVAILABLE for testing): altimetry missions from ERS-1 (1992) onwards;
> Re-tracked altimetry from source (WHALES)

> Intercalibrated (Dodet et al., 2020) and “Denoised data” (Quilfen & Chapron, 2019)

> Multivariate sea state parameters (TmO0, Tm1, Tm2, Swell Hs / partition parameters) from
Synthetic Aperture Radars (also CFOSat).

> Uncertainty estimates provided (Level-4 gridded, Level-2 along-track)
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CCI Sea State Product User Guide

This decument presents the Product User Guide (PUG) for CCI Sea State datasets versic

Open Access
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z Radar altimetry missions in-Sea State CCl dataset version5
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Long-term consistency In altimeter data
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Sources of validation data
— Ribal & Young (2019) intercalibrated altimetry dataset

— In situ measurements from moored buoys ...

> How reliable is this?
> What can we do to gain a better understanding?

— Dirifting “Sofar” Spotter data
> Does this data compare with altimeters?
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ERS-1 V5 data Hs anomaly: ERS1-ALL

— Active NDBC buoys (25) > 50 km offshore
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Table 1. Buoy history of payloads and hull types, and step

Sta b i I it of i n s itu re co rd changes I' that occurred at the start of the new configuration®
y Service Date Hull Payload Processor I [m]

46001 (Hy, = 2.73m)

12/74-04/76 12D EEP EEP
H H H H (1 ” 3 07/76-09/79 10D PEB WSA -0.24
— Gemmrrich et al. 2011 identified “step changes” in all the NDBC buoys [t ey v
. . . . 08/80-06/82 10D GSBP WDA 0
they considered, when looking at the historic record 0782039 6N GSBP WDA 019
07/90-05/06 6N DACT WA 0
06/06—current 6N ARES4.4 WPM —0.08
— Detailed meta data available Ca6184 H,, = 2.76m)
09/87-04/00 6N Zeno Zeno
. A 04/00—current 6N WM WM
- Wldely cited, but followed up" 06/95-06/98 6N Zeno Zeno 0.16
05/99-04/00 6NO1 Zeno861 Zeno861 -0.20
05/02-08/02 6N03 WMO064 WMO064 -0.29
09/02-05/03 6NO03 WMO064 WMO064 -0.27
05/03-12/09 6N WM WM 041
46004/C46004 (H,, = 2.87m)
10/76-10/77 10D PEB WSA
09/78-05/80 12D PEB UDACS WSA 0
02/81-06/83 12D UDACS(A) WDA 0.32
06/83-06/88 6N GSBP WDA 0.12
06/88-05/99 6N Zeno Zeno 0
05/99-02/00 6NO05 WMO036 WMO036 -0.20
05/01-04/02 6NO03 WMO064 WMO064 —0.66
05/02-12/10 6N WM WM 0.59
46036/C46036 (H,, = 2.87m)
08/86-09/87 6N GSBP WDA
09/87-07/98 6N Zeno Zeno
07/98—current 6N WM WM
07/89-06/94 6N Zeno Zeno 0.17
09/94-07/96 6N02 Zeno862 Zeno862 -0.28
GEOPHYSICAL RESEARCH LETTERS, VOL. 38, L22601, doi:10.1029/2011GL049518, 2011 g4/00-05/01 e ey SAEEE o
05/06-11/07 6NO2 WMO092 WM092 0.13
11/07-05/09 6NO03 WMO039 WMO039 -0.20
05/09-05/10 6NO1 WMI156 WMISs6 0.22
46005 (H,, = 2.77m)
. . . 10/76-08/78 10D PEB WSA
Observational changes and trends in northeast Pacific 08/78-06/80 12D PEB WSA 0
06/80-11/81 6N MXVII(MOD) WDA 0.27
wave records 11/81-10/85 12D UDACS(A) WDA 0
02/86-08/90 6N GSBP WDA 0.21
Johannes Gemmrich,' Bridget Thomas,” and Richard Bouchard® 01/91-09/04 6N DACT WA 0
09/04-06/10 6N ARES WPM -0.14

Received 1 September 2011; revised 14 October 2011; accepted 18 October 2011; published 18 November 2011. 06/10—current iD AMPS WPM 0



In situ data sources...
NOAA National Data Buoy Centre CMEMS In Situ TAC USACE

Quality Controlled

SEARCHY

USACE_QCC_me:

- I
2
[ e e
[y

__ Convenient D — Comprehensive source
— Quality control? data... — Comprehensive historic meta

data.
— Open standard
— Missing data in recent release!

https:/lIwww.ndbc.noaa.gov/



Atlantic NDBC buoys covering 1991 to 1996 (and onwards)

— Operational coverage with Hs
measurements
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Validation against Sofar “Spotter” drifting buoys



Spotter global coverage

— Spotter distribution and trajectories starting 2021/04/01
— Initial analysis covering Atlantic [ATL]...

Spotter trajectories: 2021/03/01
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— Spotter distribution and trajectories starting 2021/04/01
— Initial analysis covering Atlantic ...

Spotter temporal coverage

domain



Spotter trajectories: 2021/04/01
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Spotter
Collocations

— CCI V4 vs V5
— Jason-3, Sentinel-6A

Hs anomaly [ATL]: 2021/4-2021/12
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Spotter
Collocations
—CCl V4

— 2021/04 to 2021/12
(incl.)

— ~25 km max radius
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Sentinel-1(A) IW mode
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Sentinel-1A (Descending tracks):

Interferometric Wide-swath mode
Hs field snapshots (CCI DLR processing)

06:54:24 )
— Sentinel-1A from 2014
— Sentinel-1B from 2016 3
to 2021

f Interleaved
— Imagettes processed . imaging

to provide multi- - f

parameter sea state /
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B) Hs observations [Counts]
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S1-A IW mode:
Available parameters

time =
row =
EOIN=

variables:

double
double

ﬂetcdf S1A IW GRDH_1SDH 20200101T035722 20200101T6
dimensions:

1,

38
49

swh ;
swh_uncertainty ;

ubyte swh_quality ;
short swh_rejection_flags ;

double
double
double
double
double
double
double
double
double
double
double
double
double
double

™mo ;
TmO_uncertainty ;

Tml ;

Tml_uncertainty ;

™2 ;

Tm2_uncertainty ;
swell_swh_primary ;
swell_swh_primary_uncertainty ;
swell_swh_secondary ;
swell_swh_secondary_uncertainty ;
windwave_swh ;
windwave_swh_uncertainty ;
windwave_period ;
windwave_period_uncertainty ;




Conclusions

Sea State CCI Version 5 data is available for testing ...!
> Newly re-tracked long term altimetry record from 1991/1§

> Sea state parameters beyond SWH from SARs, with uncertainties

> Sentinel-1 “IW” mode coastal data available for the first time

> Most rigorous formal & quality controlled global dataset of sea state observations!

— Findings and issues:

> Calibration differences between other datasets (e.g. Ribal & Young, 2019) prompt questions
> |n situ measurements show minor discrepancies in some case; motivates closer look at in situ
> Good agreement with Sofar “Spotter” drifters for recent missions

Presentations from the Sea State CCIl User Consultation and

Science Meeting (October 2025) are online...

Sea State CCI | 3rd User Consultation and

Science Meeting

" National Oceanography Centre
Southampton, U.K.
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