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1. Introduction 

1.1. The HYDROCOASTAL Project 

The HYDROCOASTAL project is a project funded under the ESA EO Science for Society Programme 
and aims to maximise the exploitation of SAR and SARin altimeter measurements in the coastal zone 
and inland waters, by evaluating and implementing new approaches to process SAR and SARin data 
from CryoSat-2, and SAR altimeter data from Sentinel-3A and Sentinel-3B.  
 
One of the key objectives is to link together and better understand the interactions processes between 
river discharge and coastal sea level. Key outputs are global coastal zone and river discharge data sets, 
and assessments of these products in terms of their scientific impact. 

1.2. Scope of this Document 

This document describes the contents and formats of the Test Data Set used for the CCN 2 of the project, 
which includes two different studies using Sentinel-6 data. The first study uses the CORS (Coastal Ocean 
Retracker for the Sentinels) processor in coastal areas already considered during the project (the Baltic 
Sea, the California coast, and the Aegean Sea). The second study uses the FF-SAR isardSAT processor 
over one specific track of interest on the coasts of the Aegean Sea islands.  

1.3. Applicable Documents 

AD-01: Sentinel-3 and CryoSat SAR/SARin Radar Altimetry for COASTAL ZONE and INLAND 
WATER - Statement of Work, V1.0 10/01/2019 Ref: EOP-SD-SOW-2018-089  

1.4. Reference Documents 

RD-01 HYDROCOASTAL Technical Proposal. V1.1 28/11/2019, SatOC and HYDROCOASTAL 
team.  
RD-02 HYDROCOASTAL Implementation Proposal. V1.1 28/11/2019, SatOC and 
HYDROCOASTAL team. 
RD-03 HYDROCOASTAL Management Proposal. V1.3 26/11/2019, SatOC and 
HYDROCOASTAL team 
RD-04 HYDROCOASTAL Financial Proposal. V1.2 28/11/2019, SatOC and HYDROCOASTAL 
team 
RD-05 HYDROCOASTAL Contractual Proposal. V 1.2 26/11/2019, SatOC and HYDROCOASTAL 
team 
RD-06 HYDROCOASTAL Deliverable 1.3 ATBD (Algorithm Theoretical Basis Document). V1.1 
08/10/2020, isardSAT and HYDROCOASTAL team.  
RD-07 HYDROCOASTAL POCCD (Processing Option Configuration Control Document). V1.1 
08/10/2020, isardSAT and HYDROCOASTAL team.  
RD-08 HYDROCOASTAL Deliverable 2.1 IODD (Input Output Data Definitions). V1.1 08/10/2020, 
isardSAT and HYDROCOASTAL team. 
RD-09 HYDROCOASTAL Deliverable 2.3 PSD (Product Specification Document). V1.1 
08/10/2020, isardSAT and HYDROCOASTAL team.  
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1.5. Document Organisation 

After this introductory section, section 2 includes the description of the test data set used for the study of 
the CORS processor. Section 3 describes the test data set used for FF-SAR study processing. 
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2. Test Data Set for the Sentinel-6 Coastal Processor (CORS) study 

For the DD Coastal Processing study, we include the same areas considered in previous stages of this 
project: Aegean Sea, Baltic Sea, and California Coast. The cycles included are from cycle 5 to cycle 42. 
 
The delivered Test Data Set consists in a set of L2 products in NetCDF format containing time-stamped 
and geolocated epoch, range, SWH, Sigma0 and quality flags (including WF flag, the retracker flag, the 
misfit and Pearson coefficient output from the retracker) derived from the coastal re-tracking processing 
and a subset of the geophysical estimates and geophysical parameters and range corrections from the 
Sentinel-6 L2 operational products. It also includes the distance to the coast solution developed by 
isardSAT from the Open Street Map collection, in addition to the solution included in the Sentinel-6 L2 
operational products. The name of the CORS product includes the same sensing start and stop times of 
its correspondent Sentinel-6 L2 operational product. 
 
The files are uploaded to the Hydrocoastal Drive: HYDROCOASTAL / Deliverables / Data / 
HYDROCOASTAL_CCN2 / DD coastal 
(https://drive.google.com/drive/folders/1o6FuietgNSgHaa63cGq9ro2DC_2vCIHa?usp=drive_link)  
 
Three folders containing the following data (in NetCDF format) are included: 
 

Table 1: Test Data Set for the Sentinel-6 DD coastal processing. 

 Aegean Sea Baltic Sea California Coast 
Folder name Greece Baltic California 
Number of products 209 279 245 

 
 
The input data used to generate these products have been downloaded from the EUMETSAT EO Portal. 
The data used corresponds to reprocessed F06 data. Hence, we have a homogeneous updated dataset.  
 
 
  

https://drive.google.com/drive/folders/1o6FuietgNSgHaa63cGq9ro2DC_2vCIHa?usp=drive_link
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3. Test Data Set for the Sentinel-6 Fully-Focused SAR processor coastal 
study  

 
For the FF Coastal Processing study, an off nadir pass over an island in the Aegean Sea was considered: 
pass 94 from Sentinel-6 data around the end of year 2021, from cycle 37 to cycle 41. 
 
The delivered Test Data Set contains: 

• Generated L1b FF products including all variables generated by the L1B FF processing and 
needed to retrack FF-SAR L1b waveforms. The different configurations detailed in 
HYDROCOASTAL_ESA_TN_CCN2_D2 are included.  

• Generated L2 products, containing time stamped and geolocated epoch, range, SWH, Sigma0 
and quality flags (including WF flag, the retracker flag, the misfit and Pearson coefficient output 
from the retracker) estimated by isardSAT’s analytical retracker from the generated FF L1b 
data, together with a subset of the geophysical estimates and geophysical parameters and range 
corrections from the Sentinel-6 L2 operational products.  

• Generated L2 products, containing time stamped and geolocated epoch, range, SWH, Sigma0 
and quality flags (including WF flag, the retracker flag, the misfit and Pearson coefficient output 
from the retracker) estimated by isardSAT’s CORS retracker from the generated FF L1b data, 
together with a subset of the geophysical estimates and geophysical parameters and range 
corrections from the Sentinel-6 L2 operational products. 

 
 
The files (in NetCDF format) are uploaded in a .ZIP file (HCA_CNN2_FFSAR_cdata_package.zip) to the 
Hydrodcoastal Drive: HYDROCOASTAL / Deliverables / Data / HYDROCOASTAL_CCN2 / FF coastal 
(https://drive.google.com/drive/folders/1HvtTQixIdIREGvA38o9q2J5H5OALMPSw?usp=drive_link). 
 
For each product the folders are organised as follows: 

• results 
o L2 

 SL04_ML300_fromL1B 
o plots 
o data 

 SL04_10 
o plots 
o data 

 SL1_ML10 
o plots 
o data 

 coastal_processing 
 

o L1B 
 SL04_ML300_fromL1B 
 SL04_10 

o ML 
 SL1_ML10 

o ML 

https://drive.google.com/drive/folders/1HvtTQixIdIREGvA38o9q2J5H5OALMPSw?usp=drive_link
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• DD 
o L2_isd_coastal 

 plots 
 Data 

o L2_isd 
 plots 
 data 

o L2_EUM 
o L1B 

 
The input data used for the study were downloaded from the EUMETSAT EO Portal and consist in 5 
products of pass 94 from Sentinel-6 L1A NTC. 
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4. List of Acronyms 

 
ACE2 Altimeter Corrected Elevations 
(vers. 2) 
AD Applicable Documents 
AGC Automatic Gain Control 
AH Alti-Hydro 
AHP Alti-Hydro Product(s) 
AI Action Item 
AIM Action Item Management (tool) 
AltiKa Altimeter in Ka band and bi-frequency 
radiometer instrument 
AMSR-E Advanced Microwave Scanning 
Radiometer-Earth Observing System 
ANA Agência Nacional de Águas (National 
Water Agency, Brazil) 
AoA Angle of arrival 
API Application Programming Interface 
AR Acceptance Review 
ASAP As Soon As Possible 
ASCII American Standard Code for 
Information Interchange 
ATBD Algorithm Technical Basis Document 
ATK Aʟᴏɴɢ-Tʀᴀᴄᴋ S.A.S. 
AVISO Archivage, Validation et Interprétation 
des données des Satellites Océanographiques 
BIPR Background Intellectual Property 
Right 
CASH Contribution de l'Altimetrie Spatiale à 
l'Hydrologie (Contribution of Space Altimetry to 
Hydrology) 
CCN Contract Change Notice 
CFI Customer Furnished Item 
CLASS NOAA/Comprehensive Large Array-
Data Stewardship System 
CoG Centre of Gravity 
CPP CryoSat-2 Processing Prototype 
(CNES) 
CryoSat-2 Altimetry satellite for the 
measurement of the polar ice caps and the ice 
thickness 
CRISTAL Copernicus polaR Ice and Snow 
Topography ALtimeter 
CRUCIAL CRyosat-2 sUCcess over Inland 
wAter and Land 
CSV Coma Separated Values 

CTOH Centre de Topographie des Océans et 
de l'Hydrosphère (Centre of Topography of the 
Oceans and the Hydrosphere) 
DAO Data Access Object 
DARD Data Access Requirement Document 
DDM Delay-Doppler Map 
DDP Delay-Doppler Processor 
DEM Digital Elevation Model 
DGC Doppler Ground Cell 
DPM Detailed Processing Model 
DPP Data Procurement Plan 
DTC Dry Tropospheric Correction 
DTU Danmarks Tekniske Universitet 
(Technical University of Denmark) 
DVT Data Validation Table 
ECMWF European Centre for Medium-Range 
Weather Forecasts 
ECSS European Cooperation for Space 
Standardisation 
EGM Earth Gravitational Model 
ENVISAT ENVIronment SATellite 
EO Earth Observation 
EOEP Earth Observation Enveloppe 
Programme 
EOLi Earth Observation Link 
EOLi-SA EOLi-Stand Alone 
EPN EUREF Permanent Network 
ERA  ECMWF ReAnalysis 
ESA European Space Agency 
EUREF IAG Reference Frame Sub-
Commission for Europe 
FBR Full Bit Rate 
FFT Fast Fourier Transform 
FR Final Review 
FTP File Transfer Protocol 
FCUP (from portuguese) “Faculdade de 
Ciências da Universidade”, Science faculty of the 
University of Porto 
GDAL Geospatial Data Abstraction Library 
GDR, [I-,S-] Geophysical Data Record, [Interim-, 
Scientific-] 
GFZ Deutsche GeoForschungsZentrum 
(German Research Centre for Geosciences) 
GNSS Global Navigation Satellite System 
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GOCE Gravity field and steady-state Ocean 
Circulation Explorer 
GPD GNSS-derived Path Delay 
G-POD Grid Processing on Demand 
GPT2 Global Pressure and Temperature 
model (vers. 2) 
GPP Ground Processing Processor 
GPS Global Positioning System 
GRACE Gravity Recovery And Climate 
Experiment 
GRDC Global Runoff Data Centre 
GRGS Groupe de Recherche de Géodésie 
Spatiale (Space Geodesy Research Group) 
GRLM Global Reservoir and Lake Monitor 
GTN-L Global Terrestrial Network - Lakes 
HDF-EOS Hierarchical Data Format - Earth 
Observing System 
HGT A SRTM file format 
HWS High Water Stage 
HYCOS Hycos Hydraulics & Control Systems 
HYPE Hydrological Predictions for the 
Environment model 
IAG International Association of Geodesy 
IDAN Intensity-Driven Adaptive-
Neighbourhood 
IE Individual Echoes 
IGS International GNSS (Global 
Navigation Satellite Systems) Service 
IM Internal Meeting (e.g. not with the 
client) 
IODD Input Output Data Document 
IPF Integrated Processing Facility 
ISD isardSAT 
ITRF International Terrestrial Reference 
Frame 
IRF Impulse Response Function 
Jason-1 Altimetry satellite, T/P follow-on 
Jason-2 Altimetry satellite, also knwon as the 
« Ocean Surface Topography Mission » (OSTM), 
Jason-1 follow-on 
Jason-3 Altimetry satellite, Jason-2 follow-on 
Jason-CS Jason Continuity of Service 
KML Keyhole Markup Language 
KO Kick Off 
L1A Level-1A 
L1B Level-1B 
L1B-S, L1BS Level-1B-S (aka, Stack data) 
L2 Level-2 
L3 Level-3 
L4 Level-4 
LAGEOS Laser Geodynamics Satellite 

LEGOS (french acr.) Laboratoire d'Études en 
Géophysique et Océanographie Spatiale 
(Laboratory for Studies in Geophysics and Spatial 
Oceanography) 
LOTUS Preparing Land and Ocean Take Up 
from Sentinel-3 
LPS Living Planet Symposium 
LRM Low Resolution Mode 
LSE Least Square Estimator 
LWL Lake Water Level 
LWS Low Water Stage 
MARS Meteorological Archival and Retrieval 
System 
MDL Minimum Description Length 
MMSE Minimum Mean Square Error 
MNDWI Modification of Normalised Difference 
Water Index 
MoM Minutes of Meeting 
MPC Mission Performance Centre 
MRC Mekong River Commission 
MTR Mid Term Review 
MSS Mean Square Slope 
MSS Mean Sea Surface 
MWR Microwave Radiometer 
NAVATT Navigation and Attitude 
NDVI Normalised Difference Vegetation 
Index 
NDWI Normalised Difference Water Index 
netCDF Network Common Data Form 
NOAA National Oceanic and Atmospheric 
Administration 
NR New Requirement (w.r.t. the SoW) 
NRT Near Real-Time 
NWM Numerical Weather Model 
OCOG Offset Centre of Gravity 
OPC One per Crossing 
OSTM Ocean Surface Topography Mission 
(also known as Jason-2), is also the name of the 
satellites series T/P, Jason-1, Jason-2 and Jason-3 
OVS Orbit State Vector 
PDF Probability Density Function 
PEACHI Prototype for Expertise on AltiKa for 
Coastal, Hydrology and Ice 
PEPS Sentinel Product Exploitation Platform 
(CNES) 
PISTACH (french acr.) Prototype Innovant de 
Système de Traitement pour les Applications 
Cotières et l'Hydrologie 
PMP Project Management Plan 
POCCD Processing Options Configuration 
Control Document 
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PR Progress Report 
PRF Pulse Repetition Frequency 
PSD Product Specification Document 
PTR Point Target Response 
PVP Product Validation Plan 
PVR Product Validation Report 
PVS Pseudo Virtual Station(s) 
RADS Radar Altimeter Database System 
RB Requirements Baseline (document) 
RCMC Range Cell Migration Curve 
RCS Radar Cross Section 
RD Reference Document 
RDSAR Reduced SAR (also known as 
Pseudo-LRM) 
RF Random Forest 
RGB Red, Green, Blue 
RID Review Item Discrepancy 
RIP Range Integrated Power (of the MLD) 
sometimes referred as Angular Power Response 
(APR) 
RMS Root Mean Square 
ROI (geographical) Region(s) Of Interest 
RP Report Period (a month that is being 
reported into a Progress Report) 
RSS Remote Sensing Systems 
RWD River Water Discharge 
RWL River Water Level 
SAMOSA SAR Altimetry MOde Studies and 
Applications 
SARAL In Indian "simple", in english "SAtellite 
for ARgos and AltiKa. 
SARIn SAR Interferometric (CryoSat-
2/SIRAL mode) 
SAR Synthetic Aperture Radar 
SARvatore SAR Versatile Altimetric Toolkit for 
Ocean Research & Exploitation 
SCOOP SAR Altimetry Coastal & Open Ocean 
Performance 
SDP Software Development Plan 
SEOM Scientific Exploitation of Operational 
Missions 
SHAPE Sentinel-3 Hydrologic Altimetry 
PrototypE 
SI-MWR Scanning Imaging MWR 
SME Small and Medium-sized Enterprise 
SMHI Swedish Meteorological and 
Hydrological Institute 
SNAP SeNtinel Application Platform 

SOA State Of the Art 
SOW Statement Of Work 
SPR Software Problem Reporting 
SPS Sentinel-3 Surface Topography 
Mission System Performance Simulator 
SRAL SAR Radar Altimeter 
SRTM Shuttle Radar Topography Mission 
SSB Sea State Bias 
SSMI/IS Special Sensor Microwave Imager 
(SSM/I) Sounder 
SSO Single Sign-On 
Stack Matrix of stacked Doppler beams 
STD Standard Deviation 
STM Sentinel-3 Surface Topography 
Mission 
SUM Software User Manual 
SWBD SRTM Water Body Data 
SWH Significant Wave Height 
TAI Temps Atomique International 
(International Atomic Time) 
TBC To Be Confirmed 
TBD To Be Done 
TCWV Total Column Water Vapour 
TDS Test Data Set 
TMI Tropical Rainfall Measuring Mission 
(TRMM) Microwave Imager 
TN Technical Note 
T/P Topex/Poseidon (altimetry satellite) 
TR Technical Risk 
UNESCO United Nations Educational, Scientific 
and Cultural Organization 
URL Uniform Resource Locator 
USGS United States Geological Survey 
USO Ultra Stable Oscillator 
UTC Coordinated Universal Time 
UWM Updated Water Mask 
VS Virtual Station(s) 
VH Vertical-Horizontal polarisation 
VV Vertical-Vertical polarisation 
WBS Work Breakdown Structure 
WFR Water Fraction Ratio 
WMO World Meteorological Organization 
WP Work Package(s) 
w.r.t. with respect to 
WTC Wet Tropospheric Correction 
XML eXtensible Markup Language 
ZP Zero Padding 

 
 


