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EXECUTIVE SUMMARY 

This document is Deliverable 1.1 of Task 1.1 “Sentinel data for coastal scales (provision and 
verification)” of Work Package 1 “Multimission data provision, improvement and validation” of the 
the CEASELESS (Copernicus Evolution and Applications with Sentinel Enhancements and Land 
Effluents for Shores and Seas) project.   

This document provides details about the Copernicus Sentinel mission data used in the project, 
outlining the data availability and the means to download and process satellite data and products from 
the Copernicus Sentinel-1, 2 and 3 missions. The report gives specialised guidance to other partners in 
the consortium on how to access data sets from Sentinel 1/2/3, and highlights communications with 
the satellite data provider institutions (Copernicus, ESA, European Commission) concerning the 
availability and quality of the Sentinel data. 

In particular, the CEASELESS project - through the support of its partners - provided important user 
feedback to the satellite data provider institutions (Copernicus, ESA, European Commission) about: 

(a) the unavailability of Sentinel-1 Level 2 Ocean (S1 L2 OCN) data over most European waters; 

(b) the lack of Sentinel-1 Ocean Swell Spectra products (S1 L2 OCN OSW); and  

(c) the low quality of Sentinel-1 Ocean Radial Velocity products (S1 L2 OCN RVL).  

Point (a) has been resolved early in the project; Point (b) has not been addressed so far in this project; 
Point (c) has led to renewed efforts within ESA and elsewhere to produce better products through new 
improved data processing.  
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1. INTRODUCTION 

This document was created in the framework of Work Package 1 (WP1) “Multimission data provision, 
improvement and validation” of the CEASELESS (Copernicus Evolution and Applications with 
Sentinel Enhancements and Land Effluents for Shores and Seas) project.  

The main objective of this work package is the procurement and collation of products from the 
Sentinel-1, 2 and 3 missions for dissemination to all partners in the project. The increasing quantity, 
diversity and quality of observations provided by Copernicus Sentinel satellites offer new possibilities 
to monitor complex meteorological and oceanographic conditions in coastal regions with 
unprecedented level of detail. Improvements in spatial resolution, temporal coverage and the benefits 
of combining observations from multiple sensors in the Sentinel family are bringing enhanced 
capability that is of direct relevance to scientific and operations applications that seek to better 
understand, model and forecast marine weather conditions in coastal regions. The aim of this task is to 
support end users to promote wider exploitation of these new Sentinel satellite data in coastal areas 
that are subject to complex atmospheric, sea state and ocean circulation processes and are 
characterised by high levels of man-made pressure and economic activities. 

 

The work in WP1 is composed of four complementary tasks: 

• Task 1.1 Sentinel data for coastal scales (provision and verification)  

• Task 1.2 Multi-variable scientific validation (set of metocean fields & applications).   

• Task 1.3 Synergies between different missions and applications (multi variable/process 
validation).   

• Task 1.4 New and improved Sentinel products for the coastal zone (added value for users and 
CMEMS).  

 

This document relates to Task 1.1 and focuses on the means to download and process data from the 
Sentinel-1/2/3, providing specialised guidance to the other parners on how to access Sentinel 1/2/3 
data, and highlighting relevant communications by the project with satellite data provider institutions 
(Copernicus, ESA, European Commission) concerning the availability and quality of Sentinel data. 
Data access within the CEASELESS project is being communicated and managed via a special 
webpage, which is reproduced in Figure 1. 

The document presents in successive order the details for Sentinel-1, Sentinel-2 and Sentinel-3. For 
each mission, the report gives an overview of the main characteristics of the satellite data and their 
relevance in the context of the CEASELESS project, followed by details about data availability, access 
and provision and preliminary assessments of the data quality. 

 



CEASELESS WP1 Task 1.1 Sentinel data for coastal scales (provision and verification) December 2018 

 

  

 

7 

 

Figure 1. CEASELESS webpage regarding data access. 
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2.  SENTINEL-1 

2.1. OVERVIEW 

The Sentinel-1 mission delivers all-weather observations with global coverage from active microwave 
Synthetic Aperture Radar (SAR) instruments operating at C-band.  

The Sentinel-1 mission consists of a minimum of two units flying simultaneously. Sentinel-1A was 
launched on April 3, 2014 and Sentinel-1B on April 25, 2016. Both satellites are currently operational. 

The SAR instruments on Sentinel-1 offer four scanning modes characterised by different spatial 
resolutions and image sizes, as shown on Figure 2. The four modes provide the following capability: 

• Strip Map Mode: 80 km Swath, 5 x 5 m spatial resolution 

• Interferometric Wide Swath: 250 km Swath, 5x20 m spatial resolution 

• Extra-Wide Swath Mode: 400 km Swath, 25 x 100 m spatial resolution 

• Wave-Mode: 20 km x 20 km, 5 x 20 m spatial resolution 

Further information about the Sentinel-1 A/B payload is available at 
https://sentinel.esa.int/web/sentinel/missions/sentinel-1/instrument-payload 

 

A quick guide to Sentinel-1 data and products is available at 
https://sentinel.esa.int/documents/247904/1653440/Sentinel-1_Data_Access_and_Products  

 

 

Figure 2. Sentinel-1 modes. Source:  

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/instrument-payload 
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The Sentinel-1 observation scenario specifies the sampling frequency, coverage and the scanning 
modes used over different areas in the world. Two examples for February 2018 are shown in Figure 3 
and Figure 4. 

 

 

Figure 3. Sentinel-1 revisit and coverage frequency. Source: 

https://sentinel.esa.int/web/sentinel/missions/sentinel-1/observation-scenario 

 

 

Figure 4. Sentinel-1 operation mode, polarisation and observation geometry. Source: 
https://sentinel.esa.int/web/sentinel/missions/sentinel-1/observation-scenario 
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The observation scenario only shows the data acquisition plan but does not guarantee availability of all 
product types. The generation of derived products, such as Level 2 Ocean Wind and Wave products is 
typically further restricted to selected areas or periods.  

 

1.2. SENTINEL-1 DATA PROVISION 

Sentinel-1 observations and derived products are available for download via the Copernicus Open 
Access Hub at https://scihub.copernicus.eu/.  

 

2.2.1. Level-1 products 

Level-1 data can be processed into either Single Look Complex (SLC) and/or Ground Range Detected 
(GRD) products. SLC products preserved phase information and are processed at the natural pixel 
spacing whereas GRD products contained the detected amplitude and are multi-looked to reduce the 
impact of speckle. The latter is used in CEASELESS (see section 3.1.3). 

 

The processing steps involved to produce Level-1 data products from the raw SAR observations at 
Level-0 include pre-processing, Doppler centroid estimation, single look complex focusing, and image 
and post-processing for generation of the SLC and GRD products as well as mode specific processing 
for assembling of multiple sub-swath products. 

 

Further info about the Sentinel-1 Level-1 products is available at  

https://sentinel.esa.int/web/sentinel/user-guides/sentinel-1-sar/product-types-processing-levels/level-1  

2.2.2. Level-2 products 

Level-2 products consist of geolocated geophysical parameters derived from Sentinel-1 observations 
at Level-1. Level-2 Ocean (OCN) products for wind, wave and current applications contain the 
following geophysical components: 
 

• Ocean Wind field (OWI) 

• Ocean Swell spectra (OSW) 

• Surface Radial Velocity (RVL) 

 

The Surface Radial Velocity products (RVL) are of particular interest to CEASELESS as they provide 
unique information about total ocean surface currents and surface winds at very high resolution right 
up to the coast. The RVL measurements sense the motion of the ocean surface in the line-of-sight of 
the SAR instruments, which relates to surface currents and wind-wave induced effects.  

In the case of Sentinel-1, the RVL products are affected by large residual instrument calibration effects 
that have yet to be fully addressed. These artefacts have been known for a number of years and 
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prevent the scientific and operational exploitation of Sentinel-1 RVL products. The oceanographic 
community has raised ESA’s awareness of these unresolved issues but there has been little progress. 
Consequently, on 29 January 2018, the CEASELESS project submitted the following 
recommendations to the European Commission Technical Officer: 

 

Recommendation from CEASELESS (H2020 GA 730030) project with regards to 
Sentinel-1 Radial Velocity 

The rationale: good quality Sentinel-1 Doppler and Ocean Radial Velocity data (S-1 
Level 2 OCN RVL) would provide new improved observations of coastal wind and/or 
coastal currents, which are key parameters to correctly represent coastal sea state 
and circulation, with strong implications and societal benefits for human activities in 
coastal areas including coastal management, infrastructure protection, marine 
industry and transport, leisure activities, search and rescue, erosion/flooding risks 
and sustainable resource exploitation. 

The problem: due to a number of technical issues, the quality of the Sentinel-1A and 
Sentinel 1B Doppler and Ocean Radial Velocity products is presently much inferior 
to similar products from Envisat ASAR available in the past, which severely hampers 
the exploitation of Sentinel 1A and Sentinel 1B data to their full potential for marine 
and coastal applications. 
 
The Recommendation: the CEASELESS Consortium partners recommend that ESA 
and Copernicus should take action to resolve the outstanding technical issues with 
Sentinel 1 Doppler data and support the production of improved Sentinel-1 Level 2 
OCN RVL products that will help end-users to fully realise the practical benefits of 
the Copernicus investments in the Sentinel-1 mission, already highlighted within our 
research project. 

 

Today, new efforts have been initiated within ESA and elsewhere to mitigate this issue, but there 
remain large-scale artefacts in Sentinel-1 RVL products due to inappropriate instrument calibration 
issues. These data will be further investigated in Task 1.4 “New and improved Sentinel products for 
the coastal zone”. 

 

2.2.3. Sentinel-1 data in CEASELESS pilot areas 

Early in the CEASELESS project, we investigated the availability and coverage of Sentinel-1 products 
at Level-2 for the pilot areas identified by the project team. These are the Catalan Sea, the Adriatic 
Sea, the German Bight, and the Danish coast.  

Initially, the Level-2 OCN product only covered one of the four pilot areas, the Catalan Sea. 
CEASELESS requested the products to be generated over the other pilot areas and this request was 
met in early 2017. Figure 5 shows examples of Level-2 OCN product coverage over the pilot areas. 
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The temporal coverage by the end of 2018 is as follows: 

• German Bight/Danish Coast:  Appr. 3.000 OCN products since May 10, 2017 

• Adriatic Sea:    Appr. 3.000 OCN products since January 1, 2017 

• Catalan Sea:    Appr. 8.000 OCN products since January 1, 2015 

 

  

 

 

Figure 5. Examples of Sentinel-1 data coverage over the pilot areas in CEASELESS. 

 

Further information about the Sentinel-1 Level-2 products is available at: 

https://sentinel.esa.int/web/sentinel/user-guides/sentinel-1-sar/product-types-processing-levels/level-2 
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2.2.4. Satellite winds web service from DTU 

As an alternative to the OCN products from Copernicus, users in CEASELESS and beyond can 
download wind maps generated from Sentinel-1 A/B and the previous mission Envisat from a web 
service hosted by DTU at https://satwinds.windenergy.dtu.dk. This archive of wind fields dates back 
to 2002 and covers all European seas and some additional areas of special interest for the offshore 
wind energy community e.g. the US East coast and the seas of China. 

DTU operates a processing chain for SAR wind retrieval built around the SAR Ocean Products 
System (SAROPS) by NOAA Center for Satellite Applications and Research (STAR), US National 
Ice Center and Johns Hopkins University, Applied Physics Laboratory (Monaldo et al., 2015). SAR 
scenes processed to Level-1 are downloaded daily from the Copernicus Open Access Hub. The scenes 
are calibrated to give the Normalized Radar Cross Section and the GMF CMOD5.n (Hersbach, 2010) 
is then used for estimation of the Equivalent Neutral Wind speed (ENW) at 10 m above sea level. 
Further details about the processing is given in CEASELESS deliverable 4.2 and also in Badger et al. 
(2018). 

For each SAR wind field, two types of outputs are made available for download via the web interface. 
An image file in .png format shows a display of the wind field with a standard color scaling. A 
NetCDF (.nc) file holds the wind speed data together with various ancillary data used for the wind 
processing and metadata describing the product. Figure 6 shows the web interface for DTU’s SAR 
wind archive. Users can view all data and obtain free access to download upon registration.  

 

 

Figure 6. The web interface for DTU’s SAR wind archive at 
https://satwinds.windenergy.dtu.dk.  

 

  



CEASELESS WP1 Task 1.1 Sentinel data for coastal scales (provision and verification) December 2018 

 

  

 

14 

2.3. SENTINEL-1 DATA VERIFICATION 

2.3.1. Wind products 

Based on the wind fields retrieved at DTU, we have examined the consistency of wind speed retrievals 
from Envisat (2002-12), Sentinel-1A (2014-), and Sentinel-1B (2016-). Key results are given below 
and a full paper with detaild descriptions of the analysis has been submitted (Badger et al., 2018). 

Figure 7 shows comparisons of wind speeds retrieved from SAR over the North Atlantic against 
model wind speeds. Co-located model data is readily available because the model wind directions are 
used for the wind speed retrieval. Our comparisons show that wind speeds retrieved from SAR are on 
average higher than the model wind speeds. For Envisat, the bias is 0.89 m s-1; for Sentinel-1A it is 
0.46 m s-1 and for Sentinel-1B it is 0.18 m s-1. It is important to keep in mind that the satellite wind 
speeds are given as Equivalent Neutral Winds (ENW) whereas the model outputs express the real 
wind speed. We assume that any bias caused by atmospheric stability would be similar for the three 
SAR sensors and the periods they cover. 

 

 

Figure 7. Comparisons of average SAR-derived and modeled wind speeds for (a) Envisat; (b) 
Sentinel-1A; and (c) Sentinel-1B. 

 

 

In Figure 8, we compare the SAR wind speeds against ocean buoy observations. We analyze the 
Sentinel-1A observations obtained during and after the commissioning phase separately. The 
commissioning phase is a period where observations are checked and re-calibrated prior to release for 
operational applications (Miranda, 2015). For Sentinel-1A, we find that wind speed accuracy in terms 
of the bias and RMSE improves significantly after the commissioning phase so that Sentinel-1 A and 
B show a similar performance with respect to the reference observations. The performance of wind 
speed retrievals based on Envisat remains poorer than for the Sentinel-1A/B. 
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Figure 8. Comparisons of wind speeds retrieved from SAR against buoy wind speeds for (a) 
Envisat; (b) Sentinel-1A commissioning phase; (c) Sentinel-1A; and (d) Sentinel-1B. 

 

2.3.2. Radial Velocity products 

As mentioned in Section 1.2.2, the Sentinel-1 Level 2 RVL products suffer from uncorrected 
instrument effects that presently prevent exploitation of the data. This is illustrated in Figure 9 which 
represents the dependence of the geophysical Doppler Centroid measured by SAR instruments against 
the wind speed in the instrument line-of-sight (Mouche et al., 2012; Martin et al., 2016).  

Figure 9 shows the relationship for (left) the ASAR instrument on the ENVISAT mission and (right) 
Sentinel-1. As can be seen, the ENVISAT ASAR instrument follows a relationship that closely 
ressembles the relations predicted from theory and various models (shown as blue, red and black 
dashlines). Whereas the measurements from the Sentinel-1 SAR instrument show a completely 
different behaviour due to the sever impact of uncorrected instrumental biases. 
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Figure 9. Geophysical Doppler Centroid shift due to wind-wave artefact as function of radial 
ECMWF wind for (left) ENVISAT-ASAR [Chapron et al. 2005] and (right) Sentinel-1 

(courtesy A. Mouche, Ifremer). 

 



CEASELESS WP1 Task 1.1 Sentinel data for coastal scales (provision and verification) December 2018 

 

  

 

17 

3. SENTINEL-2 

3.1. OVERVIEW 

Sentinel-2 is a wide-swath, high-resolution, multi-spectral imaging mission consisting of two 
operational satellites.  

Sentinel-2A was launched on 23 June 2015 and Sentinel-2B was launched on 7 March 2017.  

The Sentinel-2 Multispectral Instrument (MSI) samples 13 spectral bands: four bands at 10 metres, six 
bands at 20 metres and three bands at 60 metres spatial resolution. The spectral bands of Sentinel-2 are 
illustrated in Figure 10. 

 

 

Figure 10: Spectral bands sampled by Sentinel-2 Multispectral Instrument (MSI) 

 

Further information about the Sentinel-2 A/B payload is available at 
https://sentinel.esa.int/web/sentinel/missions/sentinel-2/instrument-payload  

 

A quick guide to Sentinel-1 data and products is available at 
https://sentinel.esa.int/documents/247904/1848117/Sentinel-2_Data_Products_and_Access 

 

3.2. SENTINEL-2 DATA PROVISION 

The two identical polar-orbiting satellites, Sentinel-2A and Sentinel-2B, are placed in the same sun-
synchronous orbit, phased at 180° to each other. Focus of the mission is land surface and coastal 
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applications and the wide swath width (290 km) and high revisit time (10 days at the equator with one 
satellite, and 5 days with 2 satellites under cloud-free conditions which results in 2-3 days at mid-
latitudes) effectively support monitoring of Earth's surface changes.  

The mission provides coverage between latitudes 56° south and 84° north, with systematic sampling 
provided over the following areas:  

• all continental land surfaces (including inland waters) between latitudes 84°N and 56°S  

• all coastal waters up to at least 20 km from the shore 

• all islands greater than 100 km2 

• all EU islands 

• the Mediterranean Sea 

• all closed seas (e.g. Caspian Sea). 

 

The observation scenario and revisit times for Sentinel-2 are shown in Figure 11. 

 

Figure 11: Illustration of the Sentinel-2 coverage and revisit times. 

 

Sentinel-2 observations and derived products are available for download via the Copernicus Open 
Access Hub at https://scihub.copernicus.eu/.  
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Considering the high spatial variability of conditions found in coastal areas, none of the standard 
Level-2A products of relevance are available to CEASELESS. Consequently, custom processing of 
Sentiel-2 Level-1C has been adopted. 

Both Level-1C and Level-2A products are distributed as individual datatiles covering areas of 100 x 
100 km2 (see Figure 12). 

 

Figure 12: Sentinel-2 data types available from SciHub. 

 

3.3. SENTINEL-2 DATA VERIFICATION 

The performance of the Sentinel-2 data for coastal applications varies considerably from area to area 
depending on the ater properties and physical conditions in each region.  

During CEASELESS, it was shown that the derived custom Sentinel-2 Level-2B products report good 
performance in terms of capturing both spatial and temporal variation in water quality.  

Results of early product assessments are illustrated in Figure 13-15 using output obtained in the 
different project focus regions e.g. for sediment and chlorophyll-a concentrations and for retrieval of 
shallow water bathymetry (where water clarity allows).  
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Figure 13: Chlorophyll-a concentrations from four different water areas in the Danish 
waters. The comparison with in-situ measurements shows good correlation and the ability to 

capture the expected interannual variation.  

 

 

Figure 14: Sediment mapping in the German Bight area and (left) comparisons with in-situ 
measurements of Total Suspended Matter (TSM). 
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Figure 15: Comparison between the highest resolution bathymetry data currently freely 
available from EMODnet (left) and the Sentinel-2 based satellite-derived bathymetry at 10m 

spatial resolution. In addition to its much higher spatial resolution, the Sentinel-2 based 
bathymetry is furthermore very recent and cost-efficient to update.  



CEASELESS WP1 Task 1.1 Sentinel data for coastal scales (provision and verification) December 2018 

 

  

 

22 

4. SENTINEL-3 

4.1. OVERVIEW 

Sentinel-3 is the Copernicus Medium Resolution Land and Ocean Mission with currently two satellites 
in operation. Sentinel-3A was launched on 18 February 2016 and Sentinel-3B on 25 April 2018. Both 
satellites are flying in an exact 27-days repeat cycle orbit.  

There are five payloads onboard these satellites, including:  

• Ocean and Land Colour Instrument (OLCI) 

• Sea and Land Surface Temperature Radiometer (SLSTR) 

• And three instruments in the Surface Topography mission, including: 

o SAR-mode Radar ALTimeter (SRAL), a dual-frequency Ku/C-band radar altimeter. 

o MicroWave Radiometer (MWR) to correct SRAL data for wet tropospheric delays. 

o Precise Orbit Determination (POD).  

 

Further information about the Sentinel-3 mission and its payloads is available at 
https://sentinel.esa.int/web/sentinel/missions/sentinel-3.  

 

4.1.1. The SAR-mode Radar ALTimeter (SRAL) 

In the context of CEASELESS, the main focus for Sentinel-3 is on the SRAL payload. 

The Sentinel-3 SRAL instrument is one of a new generation of nadir-pointing altimeters that operate 
in SAR mode (also known as delay-Doppler altimetry). SAR mode altimetry (SARM) exploits the 
Doppler capability of the instrument and presents many advantages compared to conventional Low 
Resolution Mode (LRM) altimetry in terms of better precision, finer resolution and improved 
performance in coastal regions.  

Like all altimeters, SRAL provides simultaneous measurements of sea surface height, significant wave 
height and wind speed. The capabilities of SARM altimetry with SRAL are of particular relevance to 
marine weather and circulation applications in coastal regions. 

Together with the standard SARM data, the SRAL data can also be produced using conventional 
altimetry processing to produce pseudo-LRM (P-LRM) measurements that ressemble conventional 
altimeter data. The terminology P-LRM denotes the fact that the closed-burst chronogram of Sentinel-
3 SRAL does not allow the generation of exact LRM data, resulting in a degraded precision of P-LRM 
data compared to SARM and LRM from other missions. 
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The characteristics of the SRAL data are described below:  

 

Resolution 

• Sentinel-3 Level 2 SRAL products contain along-track measurements, essentially 1-D 
profiles along the satellite ground track. 

• Measurements are posted at 20Hz and 1Hz along-track (equivalent to measurements located 
approximately every 350m and 7 km along-track, respectively) 

Spatial 
resolution 

SARM PLRM 

Elliptical footprint 

~ 350m along-track 

~ 2-7km across-track depending on 
significant wave height 

Circular footprint 

~ 2-7km depending on significant 
wave height 

Coverage 

• Global coverage with a lattice of fixed tracks up to 81.35° latitudes North and South 

• Orbital cycle is 27 days (14+7/27 orbits per day, 385 orbits per cycle), whereby each track is 
repeated (to within ±1km of the nominal ground track) every 27 days (see Figure  

 

 

For planning purposes, the positions of the Sentinel-3 SRAL ground tracks are available in .kml 
format at https://sentinel.esa.int/web/sentinel/missions/sentinel-3/satellite-description/orbit. 

 

The Sentinel-3 SRAL ground tracks for the CEASELESS pilot areas are shown in Figure 16. 
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Figure 16: Ground-tracks for Sentinel-3A (red) and 3B (blue) over the CEASELESS pilot 
areas in Baltic Sea, Adriatic Sea and Western Mediterranean Sea. 
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4.2. SENTINEL-3 SRAL DATA PROVISION 

Sentinel-3 SRAL data are available to the general public as Level-1 and Level-2 products. 

Level 1 products contain the altimeter echoes corrected for instrumental effects. Level 2 products 
contain the geophysical data records (GDR) retrieved by retracking Level 1 altimeter echoes, and 
corrected for geophysical effects (e.g. atmospheric). The GDR parameters of interest include:  

• Sea Surface Height and Sea Surface Height Anomaly (SSHA) 

• Significant Wave Height 

• Wind speed (U10) 

Sentinel-3 SRAL Level 2 data over the marine domain are available from both EUMETSAT 
Copernicus Online Data Access at https://coda.eumetsat.int/ and ESA Copernicus Open Access 
Science Hub https://scihub.copernicus.eu. The product type is S3A_SR_2_WAT__.  

Figure 10 shows an example of accessing Sentinel-3 SRAL data in the Catalan coastal region using the 
EUMETSAT Copernicus Online Data Access platform.  

 

 

Figure 17. Accessing Sentinel-3 SRAL Level 2 data over the Catalan coast with the 
EUMETSAT Copernicus Online Data Access platform. 
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Data from Sentinel-3 SRAL are available at three levels of latency (i.e. the time between acquisition 
by the satellite and products being available to users): 

• NRT – Near-Real-Time: latency less than 3 hours: for operational applications. 

• STC – short time critical: latency < 48 hours: data features slightly better orbits and dynamic 
atmosphere correction. 

• NTC – Non-time-critical: latency < 60 days: best orbits and consolidated corrections – most 
accurate product, best for retrospective and climate studies. 

 

Further information about the Sentinel-3 SRAL products is available at: 

https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-3-altimetry/level-2-algorithms-products 

 

4.3. SENTINEL-3 SRAL DATA VERIFICATION 

The expected precision of SSH and SWH from SRAL in the open ocean is: 

• For 20-Hz data:  

• SSH: 5 cm (SAR mode) / 7 cm (PLRM mode) 

• SWH: 40 cm (SAR) / 50 cm (PLRM) 

• For 1-Hz data:  

• SSH: 1.1 cm (SAR mode) / 1.6 cm (PLRM mode) 

• SWH: 9 cm (SAR) / 11 cm (PLRM) 

 

For CEASELESS, the focus being on the coastal zone, special performance assessment tools and 
diagnostics have to be used to check the performance of Sentinel-3 SRAL in coastal regions.  

As part of CEASELESS, we have proceeded to the verification of Sentinel-3 SRAL data by 
considering the evolution of precision as a function of the distance to the coast. For this, standard 
estimates of precision (e.g. 20Hz noise within 1 second) cannot be used, since the performance would 
be dominated by the impact of contamination of altimeter echoes within 10 km of land. Performance 
in the coastal zone has been assessed using a proxy for the noise: the statistical difference between 
adjacent 20Hz SSH values along-track. This represents a reliable estimate of instrument performance 
since, from a geophysical point of view, SSH does not change more than a few mm over ~300 m 
(except in very rare cases).  

Preliminary results for Sentinel-3A presented in Figure 18 show the noise on the uncorrected SSHA of 
approximately 5cm further than 5km off coast, which is consistent with expected performance. Closer 
to the coast, measurements tend to be corrupted as evidenced by the higher noise. This can be 
improved by applying quality control on the value of the acceptable misfit between the measured and 
fitted waveform, when it is possible to achieve the same level of performance up to 2km to the coast as 
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in the open ocean (curves red and pink below) but to the detriment of the number of observations 
(green curve in bottom subplot in Figure 18).  

From this early assessment, the S-3 SRAL observations are in line with the expected performance of 
the standard Level 2 products. Specialised coastal processing is under development at NOC based on 
an evolution of the Adaptative Leading Edge Subwaveform (ALES) and is being evaluated as part of 
Task 1.4 of this WP1 (Dayoub et al., 2018).  

 

  

 

 

 

Figure 18. Verification of Sentinel-3A SRAL noise level against distance to the coast for data 
collected around the British Isles. (Top left) results for all data without dedicated quality 

control. (Top right) results after dedicated quality control of the waveform fit. (Bottom plot) 
fraction of valid points based on the waveform fit as function of along-track distance to the 

coast. 

  



CEASELESS WP1 Task 1.1 Sentinel data for coastal scales (provision and verification) December 2018 

 

  

 

28 

5. REFERENCES 

Badger, M., Ahsbahs, T., Karagali, I., 2018. Inter-calibration of SAR data series for offshore 
wind resource assessment. Remote Sens. Environ. submitted. 

Dayoub, N., A. Shaw, C. Gommenginger, C. Banks, H. Snaith , V. Byfield and P. Cipollini, 
2018. ALES Retracking Results for Sentinel-3A PLRM and SARAL/Altika Missions 25 
Years of Progress in Radar Altimetry symposium. Ponta Delgada, Azores Archipelago, 
Portugal, 24-29 September 2018. 

Hersbach, H., 2010. Comparison of C-Band Scatterometer CMOD5.N Equivalent Neutral 
Winds with ECMWF. J. Atmos. Ocean. Technol. 27, 721–736. 
https://doi.org/10.1175/2009JTECHO698.1 

Martin, A. C. H., C. P. Gommenginger, J. Marquez, S. Doody, V. Navarro and C. Buck 
(2016). Wind-wave-induced velocity in ATI SAR ocean surface currents: First 
experimental evidence from an airborne campaign. J. Geophys. Res. Oceans 121, 
doi:10.1002/2015JC011459. 

Miranda, N., 2015. S-1A TOPS Radiometric Calibration Refinement # 1. Available at 
https://sentinel.esa.int/documents/247904/2142675/Sentinel-
1A_TOPS_Radiometric_Calibration_Refinement 

Monaldo, F.M., Jackson, C.R., Pichel, W.G., Li, X., 2015. A Weather Eye on Coastal Winds - 
Eos. Eos (Washington. DC). 96. https://doi.org/10.1029/2015EO034581 

Mouche, A. A., F. Collard, B. Chapron, K.-F. Dagestad, G. Guitton, J. A. Johannessen, V. 
Kerbaol and M. W. Hansen (2012). "On the use of Doppler shift for sea surface wind 
retrieval from SAR." IEEE Transactions on Geoscience and Remote Sensing 50(7): 
2901-2909. 

 

 


