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1 Introduction

1.1 Scope and Purpose

This document sets out the Implementation Plan (IP) for Sentinel-3 Scientific Validation Team
(S3VT) activities. The audience for this document includes Mission Management, Mission
Performance Framework activities, EC Copernicus, National and International validation
Stakeholders and the S3VT teams themselves. The S3VT Implementation Plan provides executive
overview of all activities that were submitted to a Joint- ESA-EUMETSAT S3VT Announcement of
Opportunity (AO) in a common format. Full details of individual projects are provided in the
relevant AO proposal and are not duplicated here.

The purpose of the IP is to provide a reference for the diverse and widespread activities that are
expected to occur within the Scientific Community following the launch of Sentinel-3A. The IP is in
this respect a “handbook” of scientific validation activities that are distinct from those contracted by
ESA and EUM Mission management directly (e.g. via the Satellite Project Commissioning Phase
activities and the Mission Performance Centre in Phase E-2).

Independent validation is a critical aspect that provides credibility to a mission. It should be noted
that validation of Sentinel-3 by the scientific community is a pre-requisite to the acceptance of the
Mission as “fit for purpose”: the validation performed is independent and experienced scientists
and engineers in specialised disciplines. Furthermore, such validation will take place, and will be
reported in the scientific literature, regardless of the formal framework put in place by the Sentinel-
3 mission management. As such, the S3VT-IP is a means to help ESA and EUMETSAT work
effectively with the scientific validation of the mission in the interest of an operational mission
success. In this latter respect, it should be recalled that Sentinel-3 joins a fleet of international
operational missions that require continuous validation and monitoring to maintain operational
acceptance and satisfy the quality requirements of such missions.

A schedule of all planned and potential validation activities across all S3VT Sub-groups is provided
to facilitate effective communication, planning and exchange of results from S3VT scientific
validation activities with other mission entities (S3 Project, MPC). As such it provides a means to
coordinate external activities in a manner that empowers both validation scientists actually
performing the work and the mission management.

The S3VT implementation plan also provides a status analysis, developed by the relevant Chairs of
each S3VT Sub-group and their teams. The purpose of this analysis is to highlight gaps and issues
that must be addressed to ensure a successful scientific validation of Sentinel-3 products according
to the S3 Cal/Val plan.

The S3VT Implementation Plan is a living document that will be maintained by ESA and
EUMETSAT for the duration of the S3 Mission and updated as required.

1.2 Document Structure

1. Introduction
2. Applicable and reference documents
3. Background
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S3VT General Terms of Reference
S3VT Sub-groups and membership contacts
Sentinel-3A Cal/Val E1 and Cal/Val-E2 timelines and key activities
Overall summary of planned S3VT validation activities
Detailed plans of the S3VT-OC
Scope of the Sub-group
Terms of reference of the Sub-group
Membership of the Sub-group
Executive summary of planned Sub-group validation activities
Data requirements of the Sub-group
Data dissemination needs
Information and tools
Recommendations
Organization

j-  Overall schedule
9. Detailed plans of the S3VT-T
Scope of the Sub-group
Terms of reference of the Sub-group
Membership of the Sub-group
Summary of planned Sub-group validation activities
Data requirements of the Sub-group
Overall schedule
Organization
Near-term plans
Fiducial Reference measurements

j. Other requirements and recommendations
10. Detailed plans of the S3VT-A
Scope of the Sub-group
Terms of reference of the Sub-group
Membership of the Sub-group
Summary of planned Sub-group validation activities
Data requirements of the Sub-group
Recommendations
Fiducial Reference measurements
. Overall schedule
11. Detailed plans of the S3VT-L
Scope of the Sub-group
Terms of reference of the Sub-group
Membership of the Sub-group
Summary of planned Sub-group validation activities
Data requirements of the Sub-group
International context
Group Synergies and common activities
Communications
Overall schedule
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12. Summary and conclusions

13. Appendix-A Contact details of S3VT members

14. Appendix-B Consolidated data required for S3VT Activities
15. Appendix-C Data access arrangements for the S3VT

1.3 Acronyms and Abbreviations

AATSR Advanced Along-Track Scanning Radiometer
ADF Auxiliary Data File

AO Announcement of Opportunity

ATBD Algorithm Theoretical Basis Document

BB Black Body

BOUSSOLE BOUée pour 'acquiSition de Séries Optiques a Long termE
BRDF Bidirectional Reflectance Distribution Function
BRF Bi-directional Reflectance Function

CCD Charge-Coupled Device

(01 4 Commissioning Phase

CTI Configuration Table Interface

DIMITRI DIagnostics of MIxing and TRansport in atmospheric Interfaces
DORIS Doppler Orbitography and Radiopositionning Integrated by Satellite
FAR Flight Acceptance Review

FPA Focal Plane Assembly

FR Full Resolution

GMES Global Monitoring for Environment and Security
GNSS Global Navigation Satellite System

GPP Ground Processor Prototype

GSICS Global Space-based Inter-Calibration System
I0CCG International Ocean Colour Coordinating Group
IOCR In-Orbit Commissioning Review

IPT Instrument Parameters Table

IST Ice Surface Temperature

LRR Laser Retro-Reflector

LUT Look-Up Table

MERIS MEdium Resolution Imaging Spectrometer
MERMAID MEris MAtchup In-situ Database

METRIC

MOBY Marine Optical Buoy

MOMO Matrix Operator Model

MPC Mission Performance Centre
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MPMF Mission Performance Monitoring Function
MRD Mission Requirements Document

MRTD Mission Requirements Traceability Document
MTF Modulation Transfer Function

MUSCLE M anuel utilisate ur de I'atelier d'étalonnage (of CNES)
MWR Microwave Radiometer

NEDT Noise Equivalent Differential Temperature
NIR Near Infra Red

NRT Near Real Time

NTC Non Time Critical

OCD Operational Concept Document

OLCI Ocean and land Colour Instrument

OLTC Off-Line Tracking Command

OME Opto-Mechanical Enclosure

PDGS Payload Data Ground Segment

PRF Pulse Repetition Frequency

QC Quality Control

QWG Quality Working Group

RR Reduced Resolution

SZA Solar Zenith Angle

SISTeR Scanning Infrared Sea Surface Temperature Radiometer
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2 Applicable and Reference Documents

2.1 Applicable Documents

These documents are required to conduct any activity.

AD.1. Sentinel-3 Calibration and Validation Plan S3-PL-ESA-SY-0265 Issue 1 Revision 0 Date of
Issue 31.1.2013

2.2 Reference Documents

These documents are not required to conduct activities but provide background information.

RD.1. Establishing the Sentinel-3 Validation Team, C. Donlon, P. Goryl, H. Bonekamp, S.
Mecklenburg, D. Provost. ESA/EUMETSAT. Sentinel-3 Calibration and validation Planning
Meeting, 20-22 March 2012.

RD.2. GMES Space Component Sentinel-3 Payload Data Ground Segment Products Definition
Document, GMES-S3GS-EOPG-TN-12-0004, V1.1, 06/09/2013.

RD.3. Sentinel-3 Mission Requirements Document EOP-SM/1151/MD-md Issue 2 19/2/2007

RD.4. Sentinel-3 Mission Requirement Traceability Document EOP-SM/2184/Cd-cd Issue 1.0,
7/2/2011

RD.5. Call to establish a Sentinel-3 Validation Team (S3VT), EOP-SM/2395/CD-cd (S3-
Validation-Call-v1.16-Issued.docx), 15t October 2012.
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3 Background

3.1 S3 Mission Objectives

The Sentinel-3 mission is an operational mission in high-inclination, low earth orbit. Full
performance is achieved with two satellites (Sentinel-3A and Sentinel-3B) in orbit separated by
180deg. Sentinel-3 implements three core missions:

* The Ocean and Land Colour Instrument (OLCI) providing ocean colour and land reflectance
measurements,

* The Sea and Land Surface Temperature Radiometer (SLSTR) providing surface temperature
measurements,

* Synthetic Aperture Radar Altimeter (SRAL), Microwave radiometer (MWR), and POD
package (GNSS, DORIS, LRR) providing surface topography measurements.

Sentinel-3 also includes new elements (in comparison to previous missions):

* Along-track SAR Altimetry over ocean and coastal surfaces, in-land water and sea-ice
topography,

* Active fire monitoring capability,

* Vegetation products by synergy between optical instruments.

Sentinel-3 has a repeating, frozen sun-synchronous orbit with the local solar time close to 10:00
am. The orbit has a repeat cycle of 27 days (14+7/27 revolutions per day) with an average altitude of
815 km and an inclination of 98.6 deg.

The specific objectives for the Sentinel-3 mission are defined in the Mission Requirements
Document MRD (RD.3.) and have been adopted in a traceable format in the Mission Requirements
Traceability Document (MRTD) (RD.4.):

Sentinel-3 Objectives

Sentinel-3 shall provide continuity of an Envisat type ocean measurement capability for GMES Services with a
consistent quality, a very high level of availability (>95%), high accuracy and reliability and in a sustained
operational manner for GMES users, including:

Ocean, inland sea and coastal zone colour measurements to at least at the level of quality of MERIS on Envisat;
Sea surface temperature measurements to at least at the level of quality of AATSR on Envisat;

Sea surface topography measurements to at least at the level of quality of the Envisat altimetry system, including

an along-track SAR capability of CryoSat heritage for improved measurement quality in coastal zones and over sea
ice.

Sentinel-3 shall provide continuity of medium resolution Envisat-type land measurement capability in Europe to
determine land-surface temperature and land-surface colour with a consistent quality, a very high level of
availability (>95%), high accuracy and reliability and in a sustained operational manner for GMES users.

Sentinel-3 shall provide, in a NRT operational and timely manner, L1b visible, shortwave and thermal infrared
radiances and L2 topography products for use by GMES Services with a consistent quality, a very high level of
availability (>95%), high accuracy and reliability and in a sustained operational manner for GMES users.

Sentinel-3 shall provide, in a NRT operational and timely manner, a generalised suite of high-level primary
geophysical products with a consistent quality, a very high level of availability (>95%), high accuracy and reliability
and in a sustained operational manner for GMES users. Products shall include as priority:

Global coverage Sea Surface Topography (SSH) for ocean and coastal areas,

Enhanced resolution SSH products in the Coastal Zones and sea ice regions,
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Global coverage Vegetation products,

Global coverage Sea-Surface (SST) and sea ice surface temperature (IST),
Global coverage Ocean Colour and Water Quality products,

Global coverage Ocean Surface Wind Speed measurements,

Global coverage Significant Wave Height measurement,

Global coverage atmospheric aerosol consistent over land and ocean,

Global coverage Land Ice/Snow Surface Temperature products,
Ice products (e.g., ice surface topography, extent, concentration)

Sentinel-3 shall provide continuity of medium resolution SPOT Vegetation P-like products by providing similar
products over land and ocean with a consistent quality, a very high level of availability (>95%), high accuracy and
reliability and in a sustained operational manner for GMES users.

Sentinel-3 shall provide in an operational and timely manner, a generalised suite of high-level secondary
geophysical products with a consistent quality, a very high level of availability (>95%), high accuracy and reliability
and in a sustained operational manner for GMES users. Products shall include as priority:

Global coverage Fire monitoring products (FRP, burned area, risk maps etc),
Inland water (lakes and rivers) surface height data.

Table 1 — Primary Mission Objectives

3.2

Sentinel-3 Product Descriptions

As result of the Ground Segment (GS) prototype development, a set of baseline products at level 1
and 2 are defined which will be produced by the Instrument Processing Facilities (IPF) for which it
is mandatory to demonstrate performance via validation activities, analysis and results reporting.
Note that some products in this list are considered internal and will not be part of the nominal
dissemination scheme (i.e. Synergy Lic product). Also the grouping of products has been made by
geophysical parameters and does not precisely correspond to the product packing defined by the
Payload Data Ground Segment (PDGS). The actually PDGS product grouping can be found in RD.2.
A specific Product Class ID is introduced to assign associated Cal/Val Tasks (see RD.2.). PDGS
Product Nomenclature is provided where applicable.

Product class (ID)

[PDGS Product
Nomenclature]

Parameter

OLCI Level 1
in RR and FR
(OLCI-L1B)

[OL_1_EFR]
[OL_1_ERR]

OLCI Level 2
in RR and FR
(OLCI-L2WLR)

[OL_2_ WRR]
[OL_2_ WFR]

Top of Atmosphere radiances

Water leaving reflectance (R)

Algal pigment concentration 1

Ocean Colour (ChL-1)

Products
(OLCI-L20C)

Algal pigment concentration 2
[OL_2_WRR]

(Chl-2)

13| Page

Parameter Definition

Radiance in [W m s2 sr-1 um-1] of 21 OLCI bands with time
stamps, flags, geo-location, meteo annotation data set

Surface directional reflectance, dimensionless, corrected for
atmosphere and Sun specular reflection, at all OLCI channels
except those dedicated to atmosphere absorption
measurements, and associated error estimates.

Chlorophyll-a concentration in Case 1 waters and associated
error estimates, in mg.m-3

Chlorophyll-a concentration in Case 2 waters and associated
error estimates, in mg.m-3
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[OL_2 WFR] Total Suspended Matter
concentration (TSM)

Diffuse Attenuation coefficient
(Kd)

CDM absorption coefficient
(CDOM)

Photosynthetically Active
Radiation (PAR)

IRt Aerosol optical depth over water
(OLCI-ATM) (AOD-W)

[OL_2_WRR] Aerosol Angstrom Exponent over
[OL_2_WFR] water (AAE-W)

Integrated Water vapour column

Iwv)

OLCI Global Vegetation Index

Level 2 ;
red and NIR rectified
Land Products el s

(OLCI-L2LA)

[OL_2_LRR] .
[OL_2 LFR] OLCI Terrestrial Chlorophyll

Index

Integrated Water vapour colums

I
(S

\

Total suspended matter concentration, and associated error
estimates, in g.m-3

Diffuse attenuation coefficient for downwelling irradiance, and
associated error estimates, in m-1 at 490 nm.

Absorption of Coloured Detrital and Dissolved Material, and
associated error estimates, expressed in m-1 at 443 nm.

Quantum energy flux from the Sun in the spectral range 400-
700 nm and associated error estimates; in Einstein/m2/day.

Aerosol load, expressed in optical depth at a given wavelength
(865 nm), and associated error estimates.

Spectral dependency of the aerosol optical depth, between 779
and 865 nm, and associated error estimates.

Total amount of water vapour integrated over an atmosphere
column, and associated error estimates, kg.m-2.

Fraction of Absorbed Photosynthetically Active Radiation
(FAPAR) in the plant canopy. .

by-product of FAPAR estimate, defined as “virtual” reflectance
at 681nm and 685nm largely decontaminated from
atmospheric and angular effects, and good proxy to Top of
Canopy reflectance

Estimates of the Chlorophyll content in terrestrial vegetation,
aims at monitoring vegetation condition and health.

same as in OLCI_L2_WFR but estimated over land surfaces

Table 2: Baseline Product for OLCI, all products will be delivered in full- and reduced resolution

Product (ID) Parameter

SLSTR Level 1B Top of Atmosphere radiances
(SLSTR-L1B) Top of Atmosphere brightness
[SL_1 RBT] temperatures

Level 2 SST

(SLSTR-SST) Sea Surface skin Temperature
T
[SL_2_WST] (SST)
Level 2 LST
(SLSTR-LST) Land Surface Temperature (LST)

[SL_2_LST]

Table 3 - Baseline Product for SLSTR
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Parameter Definition

Radiance in [W m s2 sr-1 um-1] of band S1-S3. Brightness
Temperatures for S4-S9 in [K]. All values in dual view with
time stamps, flags, geo-location and meteo annotation data
set

Stand-alone product conforming to the GHRSST L2P
specification, containing a composite "best SST” field, error
estimates and contextual auxiliary data fields, SST in [K] and
various other units.

Note: intermediate SST estimates (D2/D3/N2/N3 SSTsking
products) are produced but not distributed

1.1.1.1.1.1.1.1.1 Single view, two channel land surface
temperature in [K], associated error
estimates, exception flags, and contextual
information

1.1.1.1.1.1.1.1.2 Ancillary data: NDVI, GlobCover
classification, Fractional vegetation cover
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Top of Atmosphere radiances
Top of Atmosphere brightness
temperatures

Level 1
(SYN-L1C)

Surface Reflectance
Level 2
(SYN-L2C)

-G OEIREIE G M Aerosol Optical Depth over land

(AOD-L)

[SY_2_SYN]

Aerosol Angstrom Exponent over
land (AAE-L)

Vegetation
(SYN-VGT)

VGT P-Product (VGT-P)
@MY e JAYeSVA%M VGT S1-Product (VGT-S1)
o] VGT S10-Product (VGT-S10)

Table 4: Baseline Product for synergy Product

Product (ID) Parameter

Level 1b

(SRAL-L1B)
[SR_1_SRA]
[SR_1_CAL]

o values in LRM Mode

in SAR Mode

Elevation values (R)
Backscatter coefficient

Level 2 Marine

Ocean and Sea Ice Areas .
sea ice freeboard

(SRAL-L2MA)
[SR_2_WAT]

sea ice sea surface height

Level 2 Land
(SRAL-L2LA)

[SR_2_LAN]

Elevation values (R)
Surface height

Table 5 - Baseline Product for SRAL
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Radar echoes, single waveform

Radar echoes, single bursts [, values

Sea Surface Height anomaly (SSHA)
Signification Wave Height (SWH)
Wind speed (WS) LRM Mode only

sea ice surface height anomaly

V=
/v/{((’(”’//// z

>esa

Parameter Description

Combined OLCI and SLSTR spectral channels in acquisition
geometry with necessary co-registration data.

Fully atmosphere-corrected Surface Reflectance and
associated error estimates. Synergistically retrieved from
OLCI channels and SLSTR channels (both nadir and oblique
views), except for gaseous absorption channels

Aerosol load, expressed in optical depth at a given
wavelength (550 nm), and associated error estimates

Spectral dependency of the Aerosol Optical Depth derived
from 40 aerosol models computed with OPAC package and
associated error estimates

TOA Radiances and vegetation indices composites for 1 and
10 days

Parameter Description

20Hz data in Ku- and C-band, instrument and
geophys. corrections applied

Note: Calibration Measurements (SR_1_CAL) are
distributed as a se separate product

all parameters except backscatter coeff and Wind
Speed are provided for LRM and SAR mode in one
product

height of sea ice floes above sea surface

Height of the sea surface in sea-ice areas with
respect to a reference datum

Variations of the Sea Ice Surface Height with
respect to a mean sea surface (m)

as baseline acquisitions over land is always in SAR-
Mode

No specific land algorithms are used for the land
product

Note: Surface Height must be computed by the
user
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Product (ID) Parameter

Level 1ib MWR

(MWR-BT) Brightness temperatures
[MW_1_MWR] calibration parameters
[MW_1_CAL]

GNSS Level 1 Navigation Solution
(GNSS-L1) GNSS measurements

Orbit Parameter Orbit Solutions from
(POD) GNSS/DORIS/SLR

Table 6 - Baseline Product for MWR and POD Payload

16 |Page

\\\\k\k&\g

2@Sa

=

.

=

/‘

i

=

\

/%/

Parameter Description

geo-located, radiometrically and geometrically
corrected brightness temperature measurements
(at each of the antenna frequencies)

in RINEX format
C1,P1,P2,L1,L2 codes

different latencies
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4 S3VT General Terms of Reference

ESA and EUMETSAT (the Agencies) seek the involvement of the international community with
experience in conducting scientific verification and validation of Sentinel-3 type data, field
experiments and campaigns. In order to achieve this purpose, The Agencies have convened a Joing
Sentinel-3 Scientific Validation Team (S3VT).

The S3VT will bring together world-leaders in relevant mission validation activities to provide
independent validation evidence, experimental data and recommendations from such
work that will be reported formally to ESA and EUMETSAT to characterise the quality and
performance of the Mission. Specifically under this call, the Agencies seek the interest of institutes,
research groups and scientists with expertise to address the following:

* Altimeter validation experiments and support to calibration activities;

* Microwave radiometer validation experiments and support to calibration activities;

* Visible-near infrared (400-1020nm) imaging spectrometer validation experiments over
ocean and land and support to calibration activities;

* Visible-thermal infrared (0.55 — 12.0[0m) scanning radiometer validation experiments over
ocean and land and support to calibration activities;

* Active fire and burned area validation experiments and support to calibration activities;

* Precise Orbit Determination (POD) validation experiments and support to calibration
activities;

* L2 Ocean, Land and Ice product validation experiments and support to calibration
activities.

* User product development and detailed investigation of L2 retrieval algorithms. A
description of proposed validation contributions (including the technical approach and
experience of the proposing team) to address these areas forms part of the response to this
call.

Against this background, the aim of the S3VT is:

“To engage world-class expertise and activities, through mutual benefit
collaboration, that support the implementation of the Sentinel-3 validation
activities and ensure the best possible outcomes for the Sentinel-3 mission”

and the objective of the S3VT is:

“To provide independent validation evidence, experimental data and
recommendations to the S3 Mission”

Further information can be found in the Joint ESA-EUMETSAT S2VT Validation team
Announcement of Opportunity (A) [RD.5]. This is an open rolling call available at ESA EOPI web
site (https://earth.esa.int/aos/S3VT ). The following S3VT sub-groups have been convened:

* Altimetry (S3VT-ALT)

*  Ocean Colour (S3VT-0C)

* Seaand Sea Ice Surface Temperatures (S3VT-T);

* Land parameters including relevant visible, thermal and altimeter products and synergy
products (S3VT-L)
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Sub-groups have specific Terms of Reference in relevant sections of this document. All the S3VT
sub-groups are also expected to interact with the Agencies for common goals (e.g. vicarious
calibration, cal/val systems and tools, options for shared field campaigns, expertise, shared
reporting). The main activities foreseen by the S3VT include:

1.

AR LI ol

Gathering and federating international expertise to support ESA and EUMETSAT with
Mission Performance assessments

Facilitating access to operational network datasets (e.g. buoys data, radiosondes) and
infrastructures (e.g. tide gauges, transponder, reference in situ data such as
Boussole/Moby)

Performing dedicated campaigns addressing specific issues

Facilitate access to satellite and other correlative data

Foster international cooperation with other Cal/Val projects, other scientific communities
and Agencies

Improve communication on S3 mission performance
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5 S3VT Sub-groups and membership contacts

Each S3VT sub-group has a chair and co-chair to represent both ESA and EUMETSAT. The role of
the chairs is to coordinate the activities of each sub-group and to provide a conduit for information
for the Mission and relevant coordination bodies. The Chairs are as follows:

S3VT-ALT: Pierre.Femenias@esa.int, Remko.Scharroo@eumetsat.int

S3VT-0OC: Ewa.Kwiatkowska@eumetsat.int,Jean-Paul. Huot@esa.int,
Marc.Bouvet@esa.int

S3VT-T: Craig.Donlon@esa.int, Anne.Ocarroll@eumetsat.int
S3VT-L: Philippe.Goryl@esa.int, Hilary.Wilson@eumetsat.int
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6 Sentinel-3A Cal/Val E1 and Cal/Val-E2 timelines and key
activities

Mission Phase E1 covers all satellite and payload-commissioning activities up to the In Orbit
Commissioning Review (IOCR) planned 5 months after launch.

After launch the Mission Launch and Early Orbit phase (LEOP) and the Satellite In-Orbit
verification (SIOV) commence. Over a period of ~1 month, LEOP/SIOV activities will verify the
health status and operability of the Satellite and its instruments. Commissioning of each
instrument includes the instrument performance verification and initial product validation (up to
L1).

An Industrial E1 Cal/Val phase starts at the end of the SIOV phase conducted by Sentinel-3 Satellite
Project teams together with CNES for the topography mission (with the support of contracted
Industrial teams). The PDGS will also begin commissioning the ground segment including the start
of L1 and L2 validation assuming a successful SIOV. Product production will be gradually ramped
up. The nominal duration is planned for four months and technical checkpoints and formal
reviews are foreseen around the middle and towards the end to assess the status of the instrument’s
performance and the initial product validation. The IOCR will conclude Phase E1 commissioning
activities and represents the formal review to assess the successful commissioning of the Satellite
functionality and performance (based on the available data). The IOCR will review, among other
aspects, all results of the Cal/Val-E1 activities for the satellite platform and instruments.

Phase E1 is largely led by Industrial teams although validation activities of the S3VT, if planned and
coordinated well in advance, may contribute to phase E1 activities.

Cal/val (E1)
Characterization of instrument I0CR
performance ) )
Starts with o Includes LO and L1 products ¢ Confirmed Satellite and
Instrument  ———>  verification Instrument performance
availability o Initiate some L2 products * Handover the
T Validation responsibility to the

Mission Manager

PDGS Commissioning I | | I II I I II ”I I“ﬂll !

LO and L1 data from Payload Gradual ramp-up of all
for Cal/Val products in early phase
Starts with .
i Provides the products needed for . -
'V;'\slz'ifa"bﬁii;a ™| satellite Commissioning - Cal/Val (E1) Continuous product validation

Following a successful IOCR, the mission then enters a routine Phase (E2) in which operations will
be gradually ramped up to full capacity. Routine Cal/Val-E2 activities commence after IOCR and
will continue for the mission duration coordinated by Mission Performance Framework activities.
The S3VT is expected to make a significant contribution to E2 activities.

20| Page



& EUMETSAT

operational manner.

The following are the formal timelines for checkpoints for the E1 commissioning phase Cal/Val

\

activities:
Check Point ID Planned Date
Cal/Val preparation checkpoint 1 CAL/VAL CP #1|L-13 months

Cal/Val preparation checkpoint 2

Cal/Val preparation checkpoint 3

Instruments functional verification
checkpoint

Instruments performance verification
checkpoints

In Orbit Commissioning Review

21|Page

CAL/VAL CP #2

GS AR — 2 months,
Launch -6 months

CAL/VAL CP #3

GS ORR

Launch — 1 month

End of SIOV (different for

SIOVCE each instrument)
CAL/VAL ?/Ild CAL/IVAL (one% CP
midterm CP or optical and one for
topo, TBC)
IOCR Review |Launch +5 months

gcesa

Sentinel-3 product availability during the early part of the mission is likely to be limited as it
depends on the successful commissioning activities of both the space and the ground
systems. Once these are both stable, it may be anticipated that products will begin to flow in a pre-
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7 Interfaces between S3VT and Sentinel-3 Mission activities

The S3VT is co-chaired by ESA and EUMETSAT. The S3VT is then divided in 4 sub-groups. Each
sub-group is led by ESA and EUMETSAT. The points of contact are report in chapter 5.

The leaders of the subgroup will have the task to ensure relevant reporting of S3VT activities and
outcomes to the Mission Quality Working Group (QWG). The QWG will be co-chaired by ESA and
EUMETSAT. The QWG is composed of a group of experts providing advice and recommendations
on data quality and algorithmic issues; The QWG is an advisory group typically composed by
stakeholders ensuring high data quality (in its wide sense). It is composed typically of Mission
Performance Centre (MPC) representatives including ESA experts, representatives from the
EUMETSAT Marine Centre, experts from the Sentinel-3 Validation Tea and GMES Services
representatives.

The main objective of the QWG is to ensure homogeneous and well defined product quality
throughout the mission lifetime and to contribute to the continual improvement of mission data
quality by detecting and characterising anomalies, instrumental degradation etc. The
characterisation shall lead to recommendations for improvements to the ground-segment
configuration and/or to the development of new processing, calibration or validation algorithms.

The QWG is expected to meet approximately three times per year. Discussion will be primarily
based on reporting from the MPC, from the S3VT validation team and from user feedback. The
QWG is an operational body in the sense that it will give recommendations on the calibration
strategy, update of calibration model, algorithm update or changes in auxiliary files, validation
strategy. We can anticipate the formation of QWGs for:

* OLCI and SYNERGY
 SLSTR
e Altimetry

An additional POD QWG (across the Sentinel missions) will be established and managed by the
GMES POD Service.

At a technical level, the results and data from the various S3VT projects will be transmitted to the
Mission Performance Center (including EUMETSAT) where an overall synthesis will be performed.
The synthesis will be presented and discussed in the Quality Working group (calling on S3VT
experts in the field as required). Decisions on issues to address typically include: need for algorithm
update, auxiliary file update, new report to users etc.) The mechanism to transfer results into the
QWG and MPC will be agreed within each subgroup.

The data provided by S3VT will be stored in Match-Up Database (MDB). There will be a MDB by
subgroup (OC, SST, Land, Altimetry). The data will be submitted to quality control. The approach
and quality control process shall be discussed and agreed within each S3VT subgroup.

If the S3VT discovers a major issue, in the interest of mission quality, the issue will be reported
immediately to the subgroup leaders who will then interface to mission management. The
Sentinel-3 Operations Board provides a focal point for all aspects directly related to the
smooth running of the mission on a day-to-day basis, it is jointly run by ESA / EUMETSAT.
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The figure bellows illustrates the S3VT interfaces and the communication flow

S3VT
Leaders
S3VT chairs
MPC/EUM S3VT ESA/EUM
MY a SR
MPC/EUM S3VT — Ocean Colour & > ocC
leaders QWG MM
MDB S3VT — Sea Surface » N SST ( )
Temperature A - leaders Mission
Analysis H Management
. Data S3VT — Land Product H awe .
Synthesis Report validation < 5| Land - algorithm
leaders Update
Reports -report
;/_)
S3VT - Altimetry & >| Al
\ / leaders
— —
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8

Overall summary of planned S3VT validation activities

Following the S3VT AO and subsequent coordination activities, a “top-level” summary of currently
active S3VT “projects” for all the sub-groups is presented in the table below. The Project Identifier
(IP) allows an easy look-up of the project proposal. A coarse timeline is provided to assist planning
in the pre-launch, E1 and over the first 3 years of E2. Year 3-7.5 and beyond are also provided to
indicate the expected long-term duration of each project. Green boxes define the activities that are
planned and already funded (low risk to effective scientific validation) whereas yellow boxes
indicate activities that are planned but have yet to confirm funding (medium to critical risk for
effective scientific validation).

Group Name

S3VT Activity Schedule
(Green: planned and funded; Yellow: planned and pending funding coutcome)

Pre- Commissioning Year1 Year2 Year 3- Beyond
Launch Phase E1 7.5 nominal
time

Alikas Krista o
13246 |OC Antoine David
13653 |OC Babin Marcel
13616 |QC Barciela Rosa
13732 |OC Bernard Stewart
13751  |OC Bracher Astrid
13760 |OC Brockmann Carsten
13739 |OC Brotas Vanda
13743 |OC Bryere Philippe
13583 |0C  |Chami Malik

13552 |OC D'Alimonte Davide
13772 |OC Darecki Miros[law
13658 |OC Thomas Schroeder
13741  |OC DiGiacomo Paul
13716  |OC Dorandeu Joel
13758 |0C Fearns Peter

13744 |OC Fischer Jiirgen
13723 |OC Hunter Peter
13556 |OC Icely John

13742 |OC Jamet Cédric
14552 |OC Kahru Mati
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13597 |OC Knaeps Els

13729 |OC Knox Nichola Maria
13596 |OC Kratzer Susanne
13721 |OC Kr[d[lel Adam
13625 |OC Larouche Pierre
13607 |OC Lavender Samantha
13717  |OC Maritorena Stéphane
13656 |OC Meister Gerhard
13766 |OC Morris Edward
17234 |OC Moses Wesley
13675 |OC Oliveira Paulo
13747 |OC Peters Steef
13452 |OC Rottgers Riidiger
13702 |OC Ruddick Kevin
13623 |OC Ruddick Kevin
13697 |OC Santoleri Rosalia
13750 |OC Shum C.K.

13753 |OC Silio-Calzada Ana
13654 |0OC Serensen Kai
13737 |OC Tilstone Gavin
13738 |0OC Torres Jesus M.
13768 |OC Wiiest Alfred
13652 |OC Zhu Jianhua
13587 |OC Zibordi Giuseppe
13423 |T Nightingale T.
13603 |T Saunders R.
13606 |T Minnett P.J.
13615 |T Beggs H.

13650 |T Hgayer J.

13713 |T Mittaz J.

13716 |T Dorandeu J.
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13740 |T Wimmer W.
13764 |T Dybkjeer G.
13787 |T Corlett G.
13741 |T Ignatov A.
13473 |ALT |Dettmering D.
13544 |ALT |Leuliette E.
13602 [ALT  |Andersen O.B.
13652 |ALT |Quartly G.
13667 |ALT |Scharroo R.
13680 |ALT |Gommenginger C.
13696 |ALT |Janssen P.
13705 |ALT |Bonnefond P.
13752 |ALT |Shum C.K.
13773 |ALT |Cipollini C.
13774 |ALT |Fenoglio-Marc L.
17099 |ALT |Shepherd A.
13714 |L Smith D.
13588 |L Arino O.
13733 |L Ghent D.
13741 |L DiGiacomo P. and Yu
Y.
13729 |L Knox N.
13760 |L Brockmann C.
13767 |L Gobron N. and Dash J.
13609 |L Swinnen E.
13764 |L Silio Calzada A.
28372 |L Smith. D
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9 Detailed plans of the S3VT-OC

9.1  Scope of the Sub-group

The ocean colour sub-group of the Sentinel 3 Validation Team (S3VT-OC) performs validation of
OLCI core products at all processing levels, including Level-1 TOA radiances, and Level-2 and
Level-3 ocean colour parameters as well as S3VT-OC provides support to calibration and
characterization of OLCI in-orbit and based on pre-launch measurements.

Calibration is “quantitatively defining the system response to known controlled signal inputs”
(http://calvalportal.ceos.org/). Sensor calibration, prelaunch and on-orbit, is the primary driver of
ocean colour data quality. It requires a continuous effort encompassing off-line instrument data
reanalyses, development of improved modelling strategies as the knowledge of the instrument
evolves, and calibration validations. Instrument calibration is critical and is included in S3VT-OC
activities.

Validation is “the process of assessing, by independent means, the quality of the data products
derived from the system outputs” (CEOS Definition). S3VT-OC validates radiometric and bio-
optical core products from OLCI. This includes calibrated TOA radiances at Level-1B for all bands
as well as bio-optical products and atmospheric products and by-products at Levels 2 and 3. Also,
individual elements of the processing algorithms and the PDGS processing chain are validated,
such as pixel flagging, parts of atmospheric correction, aerosols, bidirectional reflectance of the
ocean surface, ancillary processing inputs.

The S3VT-OC sub-group includes experts in the following tasks and activities:

e calibration of ocean colour instruments,

» verification of radiometric, spectral, and geometric accuracy and stability of OLCI and
assessment of OLCI characterization,

* validation of Level-2 and Level-3 ocean colour products, specifically water-leaving
reflectances, reflectance-derived products including chlorophyll-a concentration as well as
atmospheric products and by-products,

* algorithm validation and algorithm development across marine provinces, and coastal and
estuarine waters,

» validation of the elements of the Level-2 ocean colour processing chain, such as pixel
classification, flagging and masking, pixel uncertainties.

In order to accomplish its tasks, the sub-group accesses OLCI calibration and characterization data,
as well as uses ocean colour satellite data from other missions (MODIS, VIIRS, HICO), model data
(such as carbon cycle models) and in-situ measurements from existing and new sites and dedicated
campaigns.

The subgroup provides assistance to the Sentinel-3 project before launch and in the commissioning
and operational phases of the mission.

Timeliness of delivery of field measurements and validations to the Sentinel-3 project as well as
satellite data to the teams is specific to all subgroup teams and itemized in the following sections.
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9.2

Terms of reference of the S3VT-OC Sub-group

The S3VT-OC subgroup gathers expertise and coordinates and executes calibration and validation
activities corresponding to task definitions for Sentinel-3 OLCI Level-1B products and Level-2
ocean colour products in the Sentinel-3 Cal/Val plan. The sub-group accomplishes the following
tasks and activities:

Provision of expertise and activities to scientifically validate OLCI products utilising
both offline and NRT data streams and analyses.

Support to analysis of calibration and characterization of OLCI data based on on-
orbit and pre-launch calibration and characterization measurements.

Support to validation of OLCI calibration, absolute and relative, including OLCI
measurement time-series.

Provision of fiducial reference measurements that can be regarded and employed as
a standard reference and characterized by detailed instrument uncertainty budgets with SI
traceability as well as detailed quantification of measurement uncertainties, including
environmental observation conditions.

Maintenance, update and implementation of optical measurement protocols,
methodologies and guidelines for field instrument calibration and characterization, for in
situ measurements, measurement processing, and validation procedures. Cooperation on
protocols with organizations such as IOCCG and CEOS-OCR VC.

High standard of quality control across the validation process, i.e. provision of
uncertainty budgets for all in-situ measurements, proper documentation of validation data
collection and reporting. Quality control across all validation measurements, radiometric
and bio-optical data including AOPs, IOPs, and concentrations of constituents such as
chlorophyll-a.

Provision of all ancillary information needed for measurement reanalyses.
Characterization and calibration of field instruments, participation in inter-
calibration round robins, aiming at establishing SI traceability of instrument calibration.
Independent validation campaigns and data analyses

Validations from existing and new fixed measurement platforms, such like
AERONET-0OC, and model data

Provision of field measurements to a common database

Inter-comparisons of L2 / L3 products from various ocean colour missions
Facilitation of access to global field measurement datasets and networks
supported by national and inter-national organizations

Facilitation of access to other satellite and correlative data

Sharing of information and results through S3VT web portal, wiki, blogs, e-mails.
Result reporting to the Sentinel-3 Quality Working Group

Collaboration with the Ground-Segment teams to maintain adequate access to data
and information, to realize processing requests and to keep apprised on mission
performance.

Coordination of activities to improve access to funding.

29| Page



& EUMETSAT

9.3 Membership of the Sub-group
II)BJ PI PI_Country PI_Institution
13765 | Alikas Krista ESTONIA Tartu Observatory
13246 | Antoine David FRANCE Laboratoire d'Océanographie de Villefranche
13653 | Babin Marcel CANADA Université Laval, UMI Takuvik
13616 | Barciela Rosa UK Met Office
SOUTH
13732 | Bernard Stewart AFRICA Council for Scientific and Industrial Research
Alfred-Wegener-Institute for Polar and Marine
13751 | Bracher Astrid GERMANY Research
Brockmann
13760 | Carsten GERMANY Brockmann Consult
Centre of Oceanography, Faculty of Sciences, Univ.
13739 | Brotas Vanda PORTUGAL Lisbon
13743 | Bryere Philippe FRANCE ACRI-ST
13583 | Chami Malik FRANCE LOV, Université Pierre et Marie Curie
D'Alimonte Faculty of Science and Technology, New Univ. of
13552 | Davide PORTUGAL Lisbon
Darecki Institute of Oceanology of the Polish Academy of
13772 | Miros[law POLAND Science
13658 | Thomas Schroeder | AUSTRALIA CSIRO Land & Water
13741 | DiGiacomo Paul USA NOAA
13716 | Dorandeu Joel FRANCE Mercator-Ocean
13758 | Fearns Peter AUSTRALIA Curtin University
13744 | Fischer Jiirgen GERMANY Institute for Space Science, Free University Berlin
13723 | Hunter Peter UK University of Stirling
13556 | Icely John PORTUGAL Sagremarisco Lda
13742 | Jamet Cédric FRANCE Laboratoire d'Oceanologie et de Geosciences
14552 | Kahru Mati USA University of California San Diego
13597 | Knaeps Els BELGIUM VITO
Knox Nichola SOUTH
13729 | Maria AFRICA South African National Space Agency
Department of Systems Ecology, Stockholm
13596 | Kratzer Susanne SWEDEN University
Depart. of Physical Oceanography (DPO), Univ. of
13721 | Kr[[Jel Adam POLAND Gdallsk
13625 | Larouche Pierre CANADA Institut Maurice-Lamontagne
Lavender
13607 | Samantha UK Pixalytics Ltd
Maritorena
13717 | Stéphane USA Earth Research Institute - UC Santa Barbara
13656 | Meister Gerhard USA National Aeronautics and Space Administration
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13766 | Morris Edward SPAIN Instituto de Ciencias Marinas de Andalucia, CSIC

17234 | Moses Wesley J. USA Naval Research Laboratory

13675 | Oliveira Paulo PORTUGAL Instituto Portugués do Mar e da Atmosfera
NETHERLAN

13747 | Peters Steef DS Water Insight BV

13452 | Rottgers Riidiger | GERMANY Helmholtz-Zentrum Geesthacht

13702 | Ruddick Kevin BELGIUM Royal Belgian Institute of Natural Sciences

13623 | Ruddick Kevin BELGIUM Royal Belgian Institute of Natural Sciences

13697 | Santoleri Rosalia | ITALY CNR -Istituto di Scienze dell'Atmosfera e del Clima

13750 | Shum C.K. USA Ohio State University

13753 | Silio-Calzada Ana | SPAIN Environmental Hydraulics Institute of Cantabria

13654 | Serensen Kai NORWAY Norwegian Institute for Water Research

13737 | Tilstone Gavin UK Plymouth Marine Laboratory, UK

13738 | Torres Jesus M. SPAIN University of Vigo
SWITZERLAN )

13768 | Wiiest Alfred D Ecole Polytechnique Fédérale de Lausanne

13652 | Zhu Jianhua China National Ocean Technology Center

13587 | Zibordi Giuseppe | ITALY Joint Research Centre

9.4 Executive Summary of planned Sub-group validation
activities

Colours represent the level of the status assessment:

MED

‘ CRIT

Sub group S3VT-0C

Validation Increasing quality of above water spectral measurements in
Project Title lakes/turbid waters

Link to full 13765
Proposal

Team Leader Krista Alikas
name, Tartu Observatory, Tartumaa, Estonia
address and

email alikas@ut.ee
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Support
team-
members
names and
emails

Anu Reinart —reinart@aai.ee

Olaf Kriiger — olaf.krueger@aai.ee

Ilmar Ansko — esa@sputnik.aai.ee

Silver Latt — silver@aai.ee

Kersti Kangro — kitty@ut.ee

Reiko Randoja — a71773@ut.ee

Kristi Uudeberg — kristi.uudeberg@ut.ee
Martin Ligi — ligi@aai.ee

Elar Asukiill — elar.asukyll@gmail.com
Evelin Kangro — evelin.kangro@gmail.com
Philipp Grotsch — groetsch@waterinsight.nl
Riho Vendt — riho@aai.ee

Joel Kuusk — joel@aai.ee

Summary of
activity

1. Remote sensing instruments used to validate the satellite data need to
be well calibrated and characterized. The most common parameters
include: radiometric sensitivity, wavelength scale, stray light, temperature
dependencies etc. This, combined with improved field measurement
methods, helps to achieve the main goal: to equip all the field measured
quantities with properly evaluated uncertainty estimates.

2. Measurements of the Volume Scattering Function (VSF). Despite its
fundamental nature, there is little known about the range of variability in
the VSF in the aquatic environment. This is mainly because the
measurements of the function are difficult to perform. A new method to
measure the optical VSF of seawater is under preparation in ESA PECS
project and first results should be available at the end of 2013.

3. Characterizing atmospheric properties (mobile CIMEL station) over the
inland and coastal waters. A mobile CIMEL instrument will be used to
determine the extinction in the atmosphere. In order to determine the
path radiance for atmospheric correction, we will apply different filters for
the instrument. In addition we will use a radiative transfer code to
quantify the path radiance. The radiative transfer calculations will allow to
extrapolate the path radiance to additional wavelengths. Different aerosol
models will be taken into account for the simulation of the radiative
transfer.

4. The lack of bio-optical data in multi-componential waters have been a
major problem for developing and improving the water quality algorithms
for satellite data. We will be focusing on the broad range of field
measurements - spectral (RAMSES), IOPs concentration of chl a, tsm and
the absorption of CDOM (water samples). Seasonal and annual
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measurements with these instruments will help to describe and
understand the variability in the spectrum in highly turbid waters, hence
the region/ water type specific algorithms could be developed. Each
satellite product, as well as the field measurements will be accompanied
with uncertainty estimates.

5. Database for field data and satellite data. Rapidly growing satellite and
in situ data sources require new approaches for data reception, processing,
storage, access and combining different kinds of data. However, there is no
single approved solution. Tartu Observatory water remote sensing group is
working on an integrated tool for water remote sensing product
development. This includes the layers for importing, storing, presenting
and analyzing water remote sensing data from measurements of optical
properties, water quality parameters, instrument calibration data,
modelled reflectance spectra, auxiliary data, and relevant satellite imagery.
The core technologies include PostgreSQL database and various web tools
for the user interface. The development is divided into several phases.
Database and basic user interface elements were created in the first phase.
At completion, the tool should allow fluent merging of in situ and satellite
data for scientific investigations.

6. Processed satellite data (including uncertainty estimates) will be made
available for end-users. Processing will be done automatically in near real
time (as soon as the satellite image has been received). Daily, weekly,
monthly, yearly composites will be generated, continuously updated and
made available through web interface, where visualization and
simple/basic statistics are shown.

Expected
results for S3

* the set up and continuous development of optical laboratory for
calibration and characterization spectroradiometers for validation satellite
products and providing service for OC community. The optical laboratory
will increase the measurement capability for optical radiance and
irradiances by the establishment and enhancement of a spectral irradiance
scale for spectroradiometers in the optical laboratory. The scale of spectral
irradiance is established for the wavelength range 350-1500 nm (the goal
is to reach a 1 % uncertainty); multipurpose extended wavelength range
trap detector and a miniature multi element photodetector are developed
for demanding use. Estimation of angular responsivities, temperature
dependence coefficients and stray light properties

*Development of the the Multi-spectral Volume Scattering Meter (MVSM)
and measurements in turbid lake waters

*Extensive field measurements by using wide set of instruments to
measure simultaneously the optical properties of water (spectra, IOPs, the
concentrations of chl a, tsm and cdom) and atmosphere (scattering and
extinction).

* Algorithm development over turbid waters, addressing the specific
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atmospheric conditions.

*The combination of optical (OLCI) and temperature (SLSTR) data will be
used for validation activities and monitoring the annual trends.

Reference to
S3 Cal/Val
plan tasks

* simultaneous water colour and temperature measurements will be
performed during the field cruises. They will be used to validate the data
from OLCI and SLSTR sensors (S3-MR-870, S3-MR-620, S3-MR-350, S3-
MR-360, S3-MR-380, S3-MR-390, S3-MR-400, S3-MR-440, S3-MR-
1120)

* due to highly dynamic conditions in the lakes and coastal areas, frequent
field measurements will be performed. They should be accompanied with
satellite data providing frequent overpasses and geographical coverage to
allow intercomparison/validation (S3-MR-500, S3-MR-510, S3-MR-530,
S3-MR-540, S3-MR-560, S3-MR-590, S3-MR-610)

* Tartu Observatory has commissioned Earth Observation Data reception
station in 2010 which was used for regular MERIS FR data receiving.
Reception, archival and processing facilities are also planned for data from
Sentinel satellites in cooperation of EUMETSAT partner in Estonia
(Hydrometeorological institution) (S3-MR-10, S3-MR-20, S3-MR-30, S3-
MR-40)

* Processing of satellite data will be done automatically in NRT and made
available for end-users with uncertainty estimates (S3-MR-830, S3-MR-
840, S3-MR-1190)

* field measurements will allow optimization of Sentinel-3 OLC
instrument coastal shelf (case-2) waters, inland seas and lakes. (S3-MR-
460)

* high spatial and spectral resolution is needed due to relatively small
spatial extent and rapid spatial and temporal changes in the lakes and
coastal areas (S3-MR-120, S3-MR-750, S3-MR-760, S3-MR-1080, S3-MR-
1090)

* field measurements will coincide with the Sentinel 3 overpass (S3-MR-
800)

* given the similar spectral characteristics, the algorithms developed for
lakes and coastal areas with the data from ENVISAT/MERIS will be tested
and applied to OLCI data (S3-MR-50, S3-MR-890, S3-MR-60, S3-MR-80

* the accurate retrieval of high-priority products (i.e diffuse attenuation
coefficient, chl a, tsm, cdom, SST) and the additional products (i.e. water
transparency, IOPs) required by GMES will be addressed (S3-MR-1180)

*New optical laboratory set up will be used for optical calibration -
Sentinel-3 VIS reflectance’s at TOA shall have an absolute radiometric
accuracy goal of <2 % with reference to the sun for the 400-900 nm
waveband and <5% with reference to the sun for wavebands > 900 nm
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traceable to international reference standards. (S3-MR-1010)

Data
requirements,
data coverage
and timeline

Sentinel-3
Product Names

OL1_EFR,

OL2_WFR,
SL_1_RBT,
SL_2_ WSt

Data Coverage

Lake Peipsi:

59.1360N, 27.0140E, 57.7640N,

28.1470E

Lake Vortsjarv:

58.4400N, 25.9350E,
58.0830N, 26.1000E
Baltic Sea coastal areas
Parnu Bay:

-58.332567N, 24.38324E

Matsalu Bay:
-58.76906 N, 23.539286E

Gulf of Riga:
-57.471867N, 23.743723E

Gulf of Finland:
-59.833775, 24.845123

Specific
Timeline of
Validations

Field
measurements
from April -
October

In situ
validation
data to be
collected

*The list of physical quantities and instruments used for measurements in

water:

- spectral reflectance, radiance and irradiance (ramses, wisp)

- volume scattering function (VSF3, BB3, MSVM)

- absorption and beam attenuation (AC-S which is accompanied with
shorter cuvette/path length (10cm) to measure in more turbid waters in
comparison with standard 25 cm cuvette)

- concentration of chl a, tsm

- absorption of CDOM

- species composition

- phytoplankton pigment specific absorption

- diffuse attenuation coefficient

- Secchi depth

- Auxiliary data: temperature, cloud and wave properties, salinity etc.
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*Data for the atmospheric correction (CIMEL, MICROTOPS).
Special data Need for special Requested
needs satellite data
acquisitions: No timeliness: as
soon as
possible

Status assessment

Pre- Commissioning | Year 1 Year2 | Year | Beyond
launch nominal
life

Schedule of
proposed
activities

Availability of
funding

Availability of
infrastructure

Availability of
people
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Sub group S3VT-0C
Validation BOUSSOLE
Project Title

Link to full 13246
Proposal

Team Leader | David Antoine

name,
address and
email

Department of Imaging and Applied Physics,

Curtin University

Building 301, room 146, GPO Box U1987

Perth, WA 6845, AUSTRALIA

tel +61 8 9266 3572 fax +61 8 9266 2377 david.antoine@curtin.edu.au

Support
team-
members
names and
emails

Vincenzo Vellucci, enzo@obs-vifr.fr
Melek Golbol, golbol@obs-vlfr.fr
Bernard Gentili, gentili@obs-vlfr.fr

Summary of
activity

The purpose of the BOUSSOLE project is to establish a time series of
optical properties in oceanic waters, in support to bio-optics research, to
calibration of ocean colour satellite observations, and to validation of the
products derived from these observations.

The bio-optics research as well as the "match-up" analyses and vicarious
calibration experiments are performed based on the data set that is being
built from the permanent marine optical buoy and monthly cruises.

The site where the mooring is deployed and where the cruises are carried
out is located in the Ligurian sea, one of the sub-basins of the Western
Mediterranean sea.

This project has been named “BOUSSOLE", which is a French acronym
meaning "BOUée pour l'acquiSition d'une Série Optique a Long termE". It
is literally translated from French as the “buoy for the acquisition of a
long-term optical series." "BOUSSOLE" is the French word for "compass".

BOUSSOLE is a joint effort by multiple organizations, which are pooling
together the work of a lot of people, and is funded and supported by the
following agencies and academic or governmental institutes:

« European Space Agency (ESA),

« Centre National d’Etudes Spatiales (CNES),

« Centre National de la Recherche Scientifique (CNRS)

» Agence Nationale de la Recherche (ANR)

 National Aeronautics and Space Administration (NASA),
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« Institut National des Sciences de I'Univers (INSU),

« Université Pierre et Marie Curie (UPMCQC),

« Observatoire Océanologique de Villefranche-sur-Mer.
Details at: http://www.obs-vlfr.fr/Boussole

Also: Antoine, D. M. Chami, H. Claustre, F. D'Ortenzio, A. Morel, G. Bécu,
B. Gentili, F. Louis, J. Ras, E. Roussier, A.J. Scott, D. Tailliez, S. B.
Hooker, P. Guevel, J.-F. Desté, C. Dempsey and D. Adams. 2006,
BOUSSOLE : a joint CNRS-INSU, ESA, CNES and NASA Ocean Color
Calibration And Validation Activity. NASA Technical memorandum N°
2006 - 214147, 61 pp.

Expected 1- Contribute to the determination of vicarious calibration gains in the
results for S3 | visible bands

2- Contribute to validation of all ocean products

3- Do 1 & 2 over the entire mission lifetime

Reference to This refers to tasks in the S3 cal/val plan version 1.0, 31 January 2013.

S3 Cal/Val Providing data for task OLCI-L2-CV-220
plan tasks
Providing data for task OLCI-L2WLR-CV-300
Conducting task OLCI-L2WLR-CV-310, 320 & 330 (360 optional)
Providing data for task OLCI-L2WLR-CV-530
Data Sentinel-3 Product Data Coverage Specific Timeline
requirements, | Names BOUSSOLE site of Validations
data coverage . ’
Full lution L2 o o . All year round
and timeline | & o oo oon 43°22’' N, 7°54’E yea
products, all ocean
parameters
In situ See Tables below:
validation “BOUSSOLE buoy data set”
data to be
collected “BOUSSOLE monthly cruises data set”
Special data Need for special Requested data
needs satellite acquisitions: timeliness:
No No requirement here
Status assessment (assume launch is fall 2015)
Pre- Commissioning | Year 1 Year 2 Year 3 | Beyond
launch Phase toyear | nominal
7.5 life
Schedule of
proposed
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activities
Availability of
funding
Availability of
infrastructure
Availability of
people
BOUSSOLE buoy data set
Type Instrument Measurements wavelengths Derived products
Satlantic 200 412, 443, 490, 510,
series 560, 665, and 683
radiometers Downward irradiance above nm Es(0))
s
the surface
Above surface | Satlantic 350 to 800 nm,
measurements | HyperOCI 3nm resolution
Integrated flux
Satlantic PAR PAR above the surface from 400 to 700 PAR(t)

nm

Sub-surface
measurements

Satlantic 200

Downward irradiance at 4 m

Downward irradiance at 4 m

Upwelling radiance at 4 m

412, 443, 490, 510,

series 560, 665, and 683
radiometers Downward irradiance atom | ) Ed(z, O), Eu(z, O), Lu(z,
Downward irradiance at 9 m LD, Lw(D), Res(D), R(LD,
Kd(O)
Upwelling radiance at 9 m
Satlantic Upwelling radiance at 4 m
HyperOCR 350 to 800 nm,
Upwelling radiance at 9 m 3nm resolution
Chlorophyll fluorescence at 4
Wetlabs m
EcoFLNTU N/A Proxy to Chl
fluorometer Chlorophyll fluorescence at 9
m
Wetlabs’ C-star Beam attenuation at 4 m 66 Attenuation coefficient,
. onm
transmissometer | Beam attenuation at 9 m (my
Seabird’ SBE Salinity, depth,
37 lcrp N/A t, dep

SI

temperature
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Hobilabs’ Back . 442, 488, 550, 620 | Particulate backscattering
Hydroscat IV ackscattering at om om coefficient, bbp(D)
Tilt and orientation of the
EZ-compass III Tilt sensor and compass N/A buoy (w.r.t. the sun
position)
BOUSSOLE monthly cruises data set
Type Instrument Measurements Wavelengths (nm) Derived products
Free-fall vertical Downward irradiance
profiles (0-150 320 340 380 395 412 443
m) Biospherical C-OPS Upward irradiance 465 490 510 532 555 560 | Ed(z, (), Eu(z, (1), Es(C),
589 625 665 683 710 780 | Rrs(1), R(), KA()
Above surface Downward irradiance above + PAR
surface
Secchi depth (water
Surface (0-50) Secchi disk Secchi depth N/A pth (

transparency)

440, 680, 870, 936, 940,

Aerosol optical thickness &

Atmosphere CIMEL CE-317 Sun beam attenuation
1020 nm type
SeaBird 911 + SBE3 Conductivity, temperature,
(temp), 4 (cond) & | Classical CTD package N/A pressure, phytoplankton
43 (oxygen) fluorescence, Oxygen
. Hyperspectral total 350-800, 3 nm Total & particulate absorption
Hobilabs A-sphere . . ..
absorption resolution coefficient
0-400 m, . .
. . Particulate attenuation
continuous Wetlabs C-star Total attenuation 660

coefficient

Hobilabs Hydroscat-
VI

Backscattering at 140°

412, 442, 488, 510, 550,
620

Particulate backscattering
coefficient, bbp( )]

Hobilabs Gamma-IV

Collimated beam attenuation

442, 488, 550 and 660

Beam attenuation coefficient,
cp(0D)

0-400m, discrete
sampling

12 bottle rosette

HPLC analyses

N/A

Phytoplankton pigments

Spectrophotometry (Perkin

350-700, 2nm resolution

Particulate absorption
coefficients (phytoplankton,

Elmer lambda 19) .
non-algal particles)
Spectrophotometry (WPI
P P wy ( 300-700, 2nm resolution | CDOM absorption
ultrapath)
Weighting N/A Dry weight of particles (TSM)
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Sub group S3VT-0C

Validation OLCI data validation in the Canadian Arctic
Project Title

Link to full 13653

Proposal

Team Leader
name, address
and email

Prof. Marcel Babin

Takuvik Joint Laboratory, CNRS- Université Laval
Biology Department, Pavillon Alexandre-Vachon
1045 Avenue de la Médecine

G1V 0A6 Quebec, Qc Canada

email: marcel.babin@takuvik.ulaval.ca

Support team-
members
names and
emails

* Dr. Simon Belanger
Université du Québec a Rimouski
Département de biologie, chimie et géographie
email: simon_belanger@ UQAR.QC.CA

* Dr. Guislain Becu

Takuvik Joint Laboratory, CNRS- Universite Laval
email: guislain.becu@takuvik.ulaval.ca

¢ Claudie Marec
Takuvik Joint Laboratory, CNRS- Universite Laval
email: claudie.marec@tavukik.ulaval.ca

* Maxime Benoit-Gagne
Takuvik Joint Laboratory, CNRS- Universite Laval
email: maxime.benoit.gagne@takuvik.ulaval.ca

¢ Dr. Emmanuel Devred
Takuvik Joint Laboratory, CNRS- Universite Laval
email: emmanuel.devred @takuvik.ulaval.ca

Summary of
activity

The validation team proposes to address the validation of ocean-colour
data (e.g. remote sensing reflectances) and derived products (e.g.,
chlorophyll-a, yellow substance absorption, diffuse attenuation
coefficient) in Arctic waters. The Arctic Ocean is rapidly changing due to
the loss of sea-ice cover in the spring and summer. High spatial and
temporal resolution satellite sensors, in particular ocean colour sensors,
present an unequalled advantage over conventional in situ
measurements. However, challenges faced by ocean-colour remote
sensing in Arctic waters are multiple and include: low solar zenith angles,
contamination by ice cover and ice floats, highly turbid waters
(particularly on the arctic shelf) and specificity of phytoplankton
inherent optical properties (e.g., high packaging effect). As members of
the ArcticNet network (a pan-Canadian network dedicated to the
research in the Arctic), the validation team will have access to the
Amundsen Ice-breaker, which visits fixed station in the Arctic Ocean on a
yearly basis during the ice-free season. In addition, the team expects
sporadic access to research ships cruising in the Arctic Ocean, for
example Takuvik is associated with the research ship TARA that will be
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sampling Russian Arctic waters in the summer of 2013. These various
cruises will provide a unique opportunity to collect data relevant to
ocean-colour activities, such as spectral and angular distributions of
radiative fields (including remote-sensing reflectances), chlorophyll-a
concentration (an index of biomass), absorption and scattering by
optically active marine components, suspended material concentration
and more advanced products such as primary production. This suite of
measurements will be completed with measurements carried out by
gliders, profilers and automated underwater vehicle (AUV) equipped
with bio-optical sensors to extend observations beyond the ship capacity.
The use of gliders and AUV represents an asset when studying optical
properties of the water column close to the ice edge. The instrumentation
team possesses the required experience, obtained through multiple
research missions in various ocean of the world including the Arctic (e.g.,
Malina Campaign, 2009), to apply standard protocols when collecting
optical and bio-optical data.

This ensemble of measurements will be primarily used to assess the
performance of OLCI in Arctic waters by direct comparison of retrieved
products to in situ measurements. The impact of above-mentioned issues
will also be studied and possible correction proposed based on the
complete set of measurements collected during research cruises,
including measurement collected previously to Sentinel-3 launch.
Members of the team have many years of experience in dealing with the
processing of satellite data and addressing issues such as atmospheric
correction and effect of ice on the radiative signal, but also with the
specificity of Arctic bio-optics (e.g., highly turbid waters and strong
phytoplankton packaging effect).

The outcomes of the proposal are multiple. First, quantification of the
performance of the standard ESA algorithms will be carried out.
Modifications of current algorithms or newly-developed algorithms will
be proposed to account for the specificity of the Arctic ocean. A database
of relevant bio-optical measurements will be created and supplied to the
ESA Mermaid archive for cal/val activities.

Expected
results for S3

The expected results for S3 are a validation of OLCI geophysical products
in the Canadian arctic, including quantification of errors. Development of
regional and global algorithms

Reference to

OLCI-L2WLR-CV100; OLCI-L2WLR-CV200; OLCI-L2WLR-CV300;

S3 Cal/Val OLCI-L2WLR-CV400

plan tasks

Data Sentinel-3 Product Data Coverage Specific Timeline of
requirements, | Names Validations

data coverage
and timeline

The arctic Ocean,
Level 1 and Level 2 data | above 60°N Continuously through
the entire mission
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In situ
validation data
to be collected

« Remote-sensing reflectances,

« Downwelling and upwelling radiances over the water column

» PAR at sea surface

« Pigment concentrations and composition (including chlorophyll-a),
« Turner chlorophyll-a concentration,

« Absorption coefficients of yellow substances, detritus and
phytoplankton between 350 and 750 nm.

« Particle backscattering.

« CDOM and Chl-a fluorescence

Special data Need for special Requested data

needs satellite acquisitions: timeliness:
Sea-Ice concentration Same than OLCI

Status assessment
Pre- Commissioning Year 3 | Beyond
launch toyear | nominal
life

Schedule of

proposed

activities

Availability of

funding

Availability of

infrastructure

Availability of

people
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Sub group S3VT-0C

Validation Validation and Development of OLCI Products for Southern

Project Title African Eutrophic Waters, the Southern Ocean and African
Shelf Seas

Link to full 13732

Proposal

Team Leader
name,
address and
email

Stewart Bernard

Earth Observation, Natural Resources & the Environment
Council for Scientific and Industrial Research (CSIR-NRE)
15 Lower Hope Street, Rosebank, Cape Town, South Africa
sbernard@csir.co.za

Support
team-
members
names and
emails

Hayley Evers-King, University of Cape Town,
hayleyeversking@gmail.com

Lisl Robertson-Lain, University of Cape Town, lislrobertson@gmail.com
Mark Matthews, University of Cape Town, mark.matthews@uct.ac.za
Marie Smith, University of Cape Town, ocean.chig@gmail.com
Sandy Thomalla, CSIR-NRE, SThomalla@csir.co.za

Derek Griffith, CSIR-DPSS, DGriffith@csir.co.za

Peter Bosscha, CSIR-MSM, PBosscha@csir.co.za

Lee Annamalai, CSIR-Meraka, LAnnamalai@csir.co.za

Grant Pitcher, Dep. Agriculture, Forestry and Fisheries (DAFF),
GrantP@nda.agric.za

Tarron Lamont, Department of Environmental Affairs (DEA),
Tarron.Lamont@gmail.com

Nichola Knox, South African National Space Agency (SANSA),
nknox@sansa.org.za

Summary of

Validation of standard products and development of new

activity algorithms/products for Southern African inland and shelf sea waters
(with a focus on eutrophic waters) and the Southern Ocean
Expected Outcomes will include the following;:

results for S3

* Characterisation of errors through per pixel error products
associated with application of existing AC and in-water algorithms
for eutrophic waters.

* Development and validation of specialist eutrophic water
products, including eutrophication indices, HAB and
phytoplankton functional type algorithms.

* Contribution of validation data to ESA and public-domain
databases.

* Contribution to updated validation protocols for eutrophic waters.

* Increase in Sentinel-3 mission team understanding of eutrophic
water applications.
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Reference to

Provide a quantitative understanding of OLCI sensor and product

S3 Cal/Val performance, and recommendations for optimised OLCI application, in
eutrophic waters, the Southern Ocean, and Southern African shelf seas.
plan tasks Lo,
Objectives:

1. Collect radiometric and geophysical data to validate L2 (& L1
derived) products during phases E1 and E2,

2. Advise on performance and optimised application of atmospheric
correction and in---water algorithms in eutrophic near---coastal
and inland waters, Southern Ocean and African shelf sea waters,

3. Contribute to best practice guidelines for validation, processing
and use of Sentinel 3 products in eutrophic waters.

Data Sentinel-3 Product Data Coverage Specific Timeline
requirements, | Names Benguela: 31 to 34, of Validations
data coverage | o1; gpRr 17 to 19E; TBD, Launch +1M
and timeline | 57, WwrR InlEnd: 258 Eto 25.55, | onwards
OL1_ERR 29L 10 29.55;
OL _WRR Southern Ocean: 35S
2— to 75S, 10W to 30E.
OL2_LFR
In situ Benguela and freshwater data to be collected with the deployment of
validation radiometric bouys and coincident in-situ sampling. In addition to 2-3
data to be annual field trips.
collected Southern Ocean includes underway IOPS, Biogeochemistry and station
radiometry occur on 3 annual cruises.
Agulhas will make use of opportunistic cruises which are expected to take
place annually.
Data to be collected will vary on different missions but may include
retrieval of some or all of the following data/tools: Autonomous
platforms, AOP’s & radiometry, Aerosol Optical thickness, IOPS,
Biogeochemistry, Physiology and Phytoplankton assemblages.
Special data Need for special Requested data
needs satellite acquisitions: timeliness:
Status assessment
Pre- Commissioning | Year 1 Year 2 Year 3 | Beyond
launch toyear | nominal
7.5 life
Schedule of
proposed
activities
Availability of
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Availability of | MED MED MED MED MED MED
infrastructure

Availability of | MED MED MED MED MED MED
people
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Sub group S3VT-0C

Validation Validation of OLCI ocean colour products focusing on high latitudes
Project Title (OCVAWI)

Link to full 13751

Proposal

Team Leader
name,
address and
email

Prof. Dr. Astrid Bracher

Phytooptics Group at the Alfred-Wegener-Institute Helmholtz Centre for Polar
& Marine Research, Bussestrafe 24, 27570 Bremerhaven, Germany
Astrid.bracher@awi.de

Support
team-
members
names and
emails

Prof. Dr. Antje Boetius, antje.boeius@awi.de; Dr. Ilka Peeken,
Ilka.peeken@awi.de; Dr. Eva-Maria No6thig, eva-maria.noethig@awi.de; Dr.
Doris Abele, Doris.Abele@awi.de; Dr. Vladimir Rozanov,
rozanov@iup.physik.uni-bremen.de; Dr. Jaume Piera, jpiera@icm.csic.es; Dr.
Hermann Bange, hbange@geomar.de; Prof. Dr. Christa Marandino,
cmarandino@geomar.de

Summary of
activity

For the Sentinel-3 validation campaign our objective is to validate ocean color
level-2 products of OLCI with in-situ measurements. We want to validate
chlorophyll conc., water leaving radiances or remote sensing reflectances,
Kd490, absorption coefficients (phytoplankton, CDOM), POC conc. and PAR
with data from the below stated in-situ measurements obtained during various
campaigns. Most of our validation campaigns within early operation of Sentinel-
3 OLCI will focus on the high latitudes (at 60°N->80°N and 45° to 70°S; funding
secured for three RV POLARSTERN cruises in 2015-2016), but we will also
sample at a coastal site at the Costa Brava, Alfacs Bay, Spain (with a local boat
and from a raft) and in the Peruvian upwelling (with RV SONNE-II Oct 2015).
Specifically the following parameters will be measured either continuously
throughout the campaigns or at specific stations only at surface or in the whole
profile: Apparent optical properties from radiometers (TRIOS RAMSES)
deployed above (for continuous measurements of E_d) and in-water (at stations
profiles of Ed, Lu, kd; inherent optical properties from absorption (determined
for CDOM, particulate, phytoplankton, total separately) measurements from
water samples at stations and continuous attenuation and total absorption
measurements during a transect at the surface and at stations in the profile or
with TRIOS VIPER or ACS (WET labs); phytoplankton pigment conc.
determined with HPLC and particulate organic carbon conc. with C/N Analyzer
determined at water samples as mentioned above. Besides validation we are also
seeking to develop further our own ocean colour algorithms.

Expected
results for S3

1 — Validation of Ocean Colour products (CHL, FLH, a_ 443, aph_443,
aCDOM_ 443, RRS(hyperspectral), PFT chl-a, other pigments) with in situ data
in high latitudes and some other costal and open ocean sides

2 - Development and implementation of bio-optical algorithms to
obtain phytoplankton fluorescence, community composition and phytoplankton
abundances, CDOM on regional and global scale.

3 - Inter-comparison of Sentinel-3 products with RS products from
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other sources

4 — Establishment of common protocols for in situ parameters with the other

teams.

Reference to

Cal/Val activities will be conducted in several areas: high latitudes, upwelling,

S3 Cal/Val and estuarine (Lena and Ebro Delta) OLCI-L2WLR-CV300

plan tasks OLCI-L2WLR-CV400

Data Sentinel-3 Product Data Coverage Specific Timeline of
requirements, | Names Validations

data coverage
and timeline

NRT data: 4 weeks

PAR,R([), ka(490), CHL, prior to 4 weeks after
a_443, adg_443, TSM specific campaigns at

If there also: FLH, aCDOM,

area within 10° of

Entire life time

aph_443, POC, PFT chl-a | €A™MPaisl:

Consolidated data of
global coverage

In situ See above

validation

data to be

collected

Special data Need for special FR for coastal Requested data

needs satellite acquisitions: campaigns so far not | timeliness:
c%ear|smce launch not For entire Sentinel-3
clear: OLCI lifetime

Status assessment
Pre- Commissioning | Year1 | Year 2 Year 3 to year 7.5 | Beyond
launch | Phase nominal
life

Schedule of MED MED MED

proposed

activities

Availability of

funding

Availability of

infrastructure

Availability of

people
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Sub group S3VT-0C

Validation Ocean colour validation on subtropical North East Atlantic
Project Title

Link to full 13739 http://co.fc.ul.pt/pt/investigacao/projectos

Proposal

Team Leader
name,
address and
email

Prof. Vanda Brotas

Centre of Oceanography, Faculty of Sciences of the University of Lisbon ,
1749-016 Lisbon, Portugal

vbrotas@fc.ul.pt

Support
team-
members
names and
emails

Prof. Ana Martins - anamartins@uac.pt
Dr. Igor Bashmachnikov- igorb@fc.ul.pt
Dr. Ana Brito - acbrito@fc.ul.pt

Dr Carolina Sa - cgsa@fc.ul.pt

Dr. Filipe Neves - fneves@fc.ul.pt
Dimitri Boutov - dboutov@fc.ul.pt

Summary of
activity

* Sampling and analysis of in situ data for validation purposes (in-
situ data will include CTD with fluorescence measurements,
phytoplankton pigments through HPLC, microscope identification
of phytoplankton species, in-vivo particulate absorption
coefficient, analysis of suspended matter, coloured dissolved
matter absorption, diffuse attenuation coefficient and
photosynthetic active radiation)

* Matchup analysis with Level 2 data.

* Use of Level 1 to test different atmospheric correction procedures.

* Participation in workshops and round robins for methodology
inter-comparisons.

* Reporting on protocols, technical notes, results, and data,
following data policy

* Provide and share future data with S3VT according to data policy
to be established.

* Coordinate efforts with the other Portuguese teams, joint efforts to
get national funding. Set up an Iberian network of Laboratories
with expertise in Ocean Colour Remote Sensing and in situ data in
order to apply for international funding.

Expected
results for S3

1 — Validation of Ocean Colour products with in situ data in our
Region of Interest (ROI)

2 - Development and implementation of bio-optical algorithms
to obtain phytoplankton community composition and phytoplankton
abundances for our ROI.

3 - Inter-comparison of Sentinel-3 products with RS products
from other sources

4 — Establishment of common protocols for in situ parameters with
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the other teams.

5 - Development of tools to evaluate the environmental quality of case
I and IT waters in North East Atlantic under the Marine Strategy
Framework Directive, and to help monitoring HABs events.

Reference to
S3 Cal/Val
plan tasks

+ (Cal/Val activities will be conducted in several areas: upwelling,
oligotrophic, mesotrophic and estuarine.

Data
requirements,
data coverage
and timeline

Sentinel-3 Product Data Coverage Specific Timeline

Names 30 t0 46° N; 5 to 320 of Validations

1 - Water-leaving Y Since the start of the
Reflectances mission, including

2 — Chlorophyll a E1 phase.

3 - Total Suspended
Matter

4 - Diffuse Attenuation
Coefficient

5 - Coloured Dissolved
Matter Absorption

6 - Photosynthetically
Active Radiation

7 -Additional parameters:
Sea Surface Temperature
(SST), Sea Level
Anomalies (SLA)

In situ Data collected along the Portuguese Iberian Coast and off Azores,
validation sampling program and effort dependent on future funding

data to be Data collected monthly inside the Tagus estuary (already funded)
collected

Special data Need for special Requested data
needs satellite acquisitions: timeliness:

No No special request,
except during future
organized campaigns

Status assessment
Pre- Commissioning | Year 1 Year 2 Year 3 | Beyond
launch toyear | nominal
7.5 life
Schedule of
proposed
activities
PTWNFSSE CkiT  CRIT  CRIT | CRIT
funding
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Availability of | MED MED MED MED MED MED
infrastructure

Availability of | MED MED MED MED MED MED
people
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Sub group S3VT-0C

Validation Validation of OLCI L2 products with focus on coastal waters
Project Title

Link to full 13743

Proposal

Team Leader | Philippe Bryére

name,
address and
email

ACRI-ST, 40 Quai de la douane 29200 Brest
philippe.bryere@acri-st.fr

Support
team-
members
names and
emails

Antoine Mangin, ACRI-ST, antoine.magin @acri-st.fr

Chloé Vincent, ACRI-ST, chloe.vincent@acri-st.fr

Philippe Garnesson, ACRI-ST, philippe.garnesson@acri-st.fr

Francis Gohin, IFREMER Brest, francis.gohin@ifremer.fr

Frédéric Jourdin, SHOM Brest, frederic.jourdin@shom.fr

Summary of
activity

The team is composed of members of the MCGS (Marine Collaborative
Ground Segment) in charge of developing environmental services, based
on Sentinel 3 data, especially OLCI data.

The MCGS team has a long-lasting experience and a deep understanding
of oceanography and potential use of Earth Observation data to enhance
biogeochemical monitoring systems, with an emphasis on the reliability
and uncertainty assessment, of particular relevance for OLCI.

Part of the validation of the Ocean Colour products will be made in
partnership with Ifremer in Brest. For more than twenty years, Ifremer
has been collecting a long time series of Chlorophyll-a, Suspended
Particulates Matters, and turbidity data along the French shores trough
the REPHY, a French national Phytoplankton network. The data collected
regularly on thirty main coastal stations are made available within three
weeks after acquisition through an automatic extraction which has been
tested in the first year of the MCGS project. Thanks to these data, Ifremer
has been able to quickly adapt the OCs5 Ifremer algorithm to VIIRS,
providing Chl-a, SPM and Turbidity data consistent with MODIS
products. This method will be extended to OLCI, with assessment of the
new OLCI algorithms and comparisons to the Ifremer OC5 products.
Others IOP retrieval algorithms will be tested.

Expected
results for S3

The Sentinel Marine Collaborative Ground Segment (MCGS) is currently
being developed by eight French actors (private and public sector) to
deliver added value products and tailored services complementing the
GMES Core Ground Segment in the marine/coastal field. Targeted
markets include operational monitoring and support, optimization of
human and material means, respect of regulation at sea and coastal area
and relies in particular on Ocean Colour products (as well as altimetry
and Sentinel 1 data).

In this context, MCGS will contribute to the validation of any products
retrieved from OLCI, IOPs, Chl-a, SPM provided by the SV3 team and
based on Mermaid data but it will also provide in near real-time an access
to the Chl-a, SPM and turbidity collected within the REPHY network. An
automatic access to the Ifremer Quadrige2 dataset, has been developed
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through the first years of MCGS. This access makes available the REPHY
data within two of three weeks after their measurements. The
performance of the new OLCI algorithms in Chl-a and SPM will also be
compared to the outputs of the IFREMER OC5 algorithm for Chl-a and
SPM. This algorithm has proven to be robust in the turbid waters of the
European North-West Shelf and applied to MERIS, MODIS and VIIRS
within MyOcean1 and 2. These results (comparisons, matchups, trend
analysis...) could be shared in the S3VT-O, as well as feedback on new
processing performance. Similar validation activities will be carried out
on turbidity by using turbidity data collected by SHOM.

Reference to

Validation of OLCI Chl-a and SPM algorithms in coastal turbid waters.

S3 Cal/Val Comparisons with OC5 OLCI, MODIS and VIIRS products based on a
network of (mainly coastal) stations.

plan tasks

Data Sentinel-3 Product Data Coverage Specific Timeline

requirements, | Names of Validations

d Global

afla ?ovelf'age OL2_FEFR . As soon as possible

and timeline | - OLCI water-leaving as the in situ data for

reflectance (TACCS

comparison will be

bands: 412, 443, 490, available very

510, 560, 620, 671) .
- CDM absorption quickly after
coefficient acquisition (within
ADG443) 15 days for some of
- Humic material the coastal stations)
absorption

coefficient AD443

- Algal pigment
concentration

- Total Suspended Matter
concentration TSM

- Diffuse Attenuation
coefficient KD490

In situ The IFREMER Phytoplankton network will provide a long time series of
validat