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Ocean Colour Radiometry has some very demanding specifications e.g. <2% uncertainty at TOA, <5% uncertainty
for water leaving radiance, plus some other rather demanding goal specifications for key biogeochemical
variables such as Chl a....

Sentinel 3
Table 7: Geophysical parameters and accuracies for Ocean Colour (under clear daytime conditions)
Parameter Rance Accuracy Accuracy _ N .
g Case 1 water Case 2 water Technical Characteristics of the Sentinel-3 Ocean and Land Colour Imager Instrument
3 ot
Marine Reflectance [at 442 nm] 0.001-0.04 >x10 >x 10 PRSI < 2% with reference to the sun for the 400-900 nm waveband and < 5% with reference to
SIS the sun for wavebands > 900 nm. 0.1% stability for radiometric accuracy over each orbit
Water lea.ving radiance L., (1_]. accuracy and 0.5% relative accuracy for the calibration diffuser BRDF.
(atmospherically corrected) 0.0-1.0 % 3%
[mW/cm?/pum/Sr]
Photosynthetically available radiation, 0— 1400 5% 5%
2
PAR [mol quanta/m'/s] 1.2 Level-1 Requirements NASA PACE
Diffuse attenuation coefficient (or 0.001 -0.1 5% 5%
turbidity), K [m] Threshold and baseline requirements for ocean color data products are as follows:
3 0.001-150 | threshold 30 % threshold 70 % Data Product Threshold Baseline
Chlorophyll, Chl [mg/m’] goal 10 % goal 10 % Uncertainty Uncertainty
Water-leaving reflectances centered on 0.0083 or 30% 0.0057 or 20%
3 0.0-100 threshold 30 % threshold 70 % (+2.5 nm) 350, 360, and 385 nm (15
Total Suspended Matter [g/m’] goal 10 % goal 10 % am bandw@th)
Water-leaving reflectances centered on 0.0024 or 6% 0.0020 or 5%
. . . 0.01-2 threshold 50 % threshold 70 % (2.5 nm) 412, 425, 443, 460, 475,
Coloured DlssolveEtld Organic Material goal 10 % goal 10 % 490, 5 1_0, 532, 555, and 583 (15 nm -
(CDOM) (a412[m™]) bandwidth)
Water-leaving reflectances centered on | 0.00084 or 12% 0.0007 or 10%
3 0.1-100 threshold 30 % threshold 70 %
+2.5 617, 640, 655, 665, 678, and
Harmful Algae Bloom [mg/m’] goal 20 % goal 30 % (+2.5 nm) 617, 640, 653, 663, 678, an,
(same req. as Chlorophyll) 710 (15 nm bandwidth, except for 10
nm bandwidth for 665 and 678 nm)

Sources: RD19, RD20 and references therein.
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Table 1. Uncertainty in L,(Top)

8 9 10 11 12 13
Uncertainty Component
(%] 411.8 442.1 486.9 529.7 546.8 665.6
nm nm nm nm nm nm
Responsivity
Radiometric Calibration Source
Spectral radiance 0.65 0.60 0.53 0.47 0.45 0.35
Stability 0.41 046 0.51 0.53 0.53 0.48
Transfer to MOBY
Interpolation to MOBY | =, , 0.15 0.03 0.03 0.03 0.03
wavelengths
Reproducibility 0.37 0.39 0.42 0.44 0.42 03
Wavelength accuracy 0.29 0.08 0.04 0.03 0.01 0.04
Stray light 0.75 03 0.1 0.15 0.3 0.3
Temperature 0.25 0.25 0.25 025 0.25 025
Measurements of L,
MOBY stability during
deployment
System response 1.59 1.3 1.19 111 1.08 0.92
In-water internal calibration 0.43 0.42 0.44 0.46 0.51 0.55
Wavelength stability 0.132 0.138 1122 0816 1.368 0.65
Environmental
Type A (good scans &all days) 4.1 44 4.5 44 4 32
{good days only)* 080 0.83 087 102 .64 131
Temporal averlap 0.3 0.3 03 0.3 03 0.3
Self-shading (uncorrected) 1 1 1.2 1.75 25 12
{corrected)® 0.200 0.200 0.240 0.350 0500 2400
In-water bio-fouling 1 1 1 1 1 1
/Cumhimed Standard Uncertainty 4.7 4.8 5.1 5.1 52 12.5
C“%“_f::ﬂf&';f““ 2.4 2.1 2.4 2.3 2.4 3.3

)

These very tight uncertainty specifications can
only be achieved through a combination of
vicarious calibration - typically through large
agency infrastructure - and extremely carefully
constrained radiometric and geophysical
validation - typically through both agency and
distributed community activifies...

This means the distributed validation efforts by the
R&D community play a very valuable role in
achieving the mission objectives.... whilst
empowering and developing the expertise of the
R&D community

The Marine Optical BuoY (MOBY) Radiometric Calibration and
Uncertainty Budget for Ocean Color Satellite Sensor Vicarious
Calibration

Steven W. Brown®, Stephanie J. Flnrah,Michaﬂl E. Fﬂjﬂhﬂlzb, Mark A. "I'Er‘r:lnrc:uug,hb1 Terrence
Ha::ulihﬂn"1 Darryl Petﬂrsb, Yong Sung Kim®, James L. Ml.lf.‘-l]f:l‘d, B. Carol Johnson®, and Dennis K.
Clark”



Needs from a Community and Misson/Agency perspectives....

Procurement

Training

Upskilling

Deployment

Processing

Curation

Analysis

For what purpose? What instrument optionseWhat
platform? What resources? How long? Opportunity to
enter existing supported network?e

Calibration, deployment, protocols, processing,...

Better understanding of : signal variability & bio-optic
causality; holistic approach to error sources; algorithmic
and AC approaches & needs

Logistics, protocols

Processing to common standard with standard quantified
errors

Contribution to, and availability of, validation and R&D
data suites & associated community

Better understanding of mission performance across water
types and applications, development of new products,
development of new mission specification options

Growing the distributed validation
capability, enhancing European (&
other) science base....

Growing the distributed validation
capability, enhancing European (&
other) science base....

Growing the distributed validation
capability, enhancing European (&
other) science base....

Growth of high quality validation data
base

Growth of high quality validation data
base, enhanced mission science base

Growth of high quality validation data
base, stimulating R&D community

Enhanced mission effectiveness,
development of optimized distributed
mission science base
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Some seeding thoughts, mostly around the community processor....

6

Ryy(srt)

Trios/Satlantic R : Intermediate Biomass Examples

T T T T T

WL —— Satlantic i o = m
—— Trios
T 2005/04/04 Chl a 15 mg/m? - £10° Chl a =5 mg.m™3, D,j; = 6 ym
Chl a 10 mg/m? LLU
T 2006/03/19 Chl a 24 mg/m?

R, (sr')

550 600 650

%103 Chl @ = 10 mg.m™®, D5y = 12 pym

1 1
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Wavelength (nm)
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Table 2.2 Sources of error in the Trios-derived Ry, and estimates of their magnitude Average percentage RMS error for Trios-derived R _ by wavelen wavelength (am)
80 e ; p <
Source of Error in R, Estimated magnitude (%) R, total M R,.¢ ——satellite R, uncertainty 3 uncertainty on R, ¢
L. and E, measurement 70 Figure A6. Total R,s with satellite measurement uncertainties in the blue and red bands from [16] and
uncertainty (including 5 linearly interpolated between them. An indication of model uncertainty on the R,s¢ is calculated by
'"““"“’T callbration 6ol the spectral differences resulting from the use of a combined by, (A)-specific Fournier Forand phase
accuracy A J -
function independent of wavelength, vs. wavelength- and by, (1)-dependent EAP phase functions.

Use of K, to extrapolate L(z) — 50

10 )
to surface <

IS
Bidirectionality 2 £ or
@

Biofouling of in-water g

1 = %o
sensors
Instrument Self-shading 1 20}
No tilt/roll filtering or depth 10
adjustment 10
Scale differences with o
satellite matchups 350 450 500 550 600 850 700

wavelength (nm)

Figure 2.6 Average percentage RMS errors across the spectrum for the Trios-derived
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All of these
considerations started
being discussed 10
years ago at IOCCG -
how to go about
working together to fry
and achieve these
demanding mission
specifications....

...In particular finding
ways to empower and
enable the substantial
ocean colour R&D
community to realise
the full value of their
validation efforts....
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2CCG

INSITU-OCR
Potential Provisions for In
Situ Data Processing

Sentinel 3 Validation Team
Second Joint ESA-EUMETSAT Meeting
December 2014

The International Ocean

Colour Coordinating_
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INSITU-OCR: activities of relevance to S3VT activities

...the INSITU-OCR initiative aims at integrating and rationalizing inter-agency
efforts on satellite sensor inter-comparisons and uncertainty assessment for
remote sensing products with particular emphasis on requirements addressing
the generation of Ocean Color Essential Climate Variables (ECV)...

1. Space sensor radiometric calibration, characterization and temporal stability;
1.4 Vicarious calibration

2. Development and assessment of satellite products;

2.2 Permanent working groups on algorithm topics
2.3 Product uncertainties

2.4 Regional bio-optical algorithms
2.6 Long-term field measurement programs

3. In situ data generation and handling;

4. information management and support.

4.2 Processing capabilities for calibration and validation activities
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INSITU-OCR: In situ data generation and handling

3.1: Improving traceability of in situ measurements

3.2: Continuous consolidation and update of measurement protocols

3.3: Uncertainty budgets
3.4: Quality Assurance of in situ data
3.5: Archival of in situ data

3.6: Community processor for in situ data

3.7: Priority for variables to be collected

3.8: General coordination of field campaigns

10
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AOP/IOP Community Processor

Quality
Assurance of
In situ data

Uncertainty
budgets

Improving |
traceability of Archival of in
in situ situ data

measurements Community
g processor

for in situ

\data

11
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AOP/IOP Community Processor

Uncertainty:
application of
standardised

processing & error
calcs

QA: application of
standard multi-
parameter QA
methods

A\

Traceability: | ) Archival: improved
centrally curated | pass through to
instrument existing

inventories & Community - community

calibration data archives

< / processor
for in situ

\data

12
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AOP/I0OP Community Processor: Ambitious

End- end processing & archiving system requiring substantial
resources for scoping, development and dedicated ongoing
operations....

Benefits: traceability, uncertainty estimates, QA, archiving
....Substantial improvement in data quality and utility with little
overhead for the community....

submitted Calibration: Processing: Qualit Archive:
common curated PI common y ) common
: Assurance:
format raw instrument schemes, e o formats for
data from inventories & providing &F;nsensus archive, pass
most major calibration detailed best e ard through to
instrument data error existing

types application estimates el archives

13
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AOP/I10P Community Processor: Lightweight

Community code base requiring moderate resources for scoping
and development with minimal ongoing maintenance....
Benefits: traceability-uncertainty estimates, QA(?), arehiving....

Processing: Quality
common Assurance:
schemes, application of
providing consensus

detailed best standard
error estimates methods

14
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AOP Community Processor: Preliminary Example

The 2009 and 2010 AOP Community Processor Workshop reports (Wright &
Hooker 2009, Hooker et al 2011) laid out an example framework of requirements
for a community AOP processor PROSIT e.g.

Radiometric data (raw,
calibration & dark)

Ed, Lu, Es, Eu
Pressure (depth)

Time and geolocation

Pitch/Roll

Profiling data and Es
Station Data

Cruise information

Time Synching
Pressure tare

Surface file

Depth correction
Position information
Self-shading

Diffuse to direct

1 co-registration
Choice of algorithm for
interpolation

Base calculations

error calculations and data
flags

Optional binning

Products calculations
Error calculations
(interactive)

Multi-cast aggregation
Statistics and
uncertainties

Depl t diti variati Output /F t
Deployment | vt cost nformaton | | Gosime sonection Lineage/database
Geometry Immersion coefficients Reprocessing facilitation
s ] e )
0' ‘ . 9
Multi/Hypere ata Corrections Processing
\ o‘spectral & Ingestion
0,0
_\Ancillary & meta
' data

15
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Community Processor Priorities: a PFT-type Example

An example of potentially high impact products with large user pull, typically
currently working from a sub-optimal quantitative framework — especially with
regard to fiducial reference measurements - and with highly demanding
dependency on second-order variability.....

New capability to
Biogeochemistry & determine PFT
Phytoplankton Community: ]
related signal

New methods for quantitative

assemblage measurements content a nd eva | uate

e.g. holographic / cytometric
T candidate algorithms

Inherent Optical Properties:

Establishing common
uncertainty methods

Establishing phytoplankton
specific IOP methods e.g.
backscattering

Apparent Optical Properties:

Establishing common

uncertainty methods

Establishing common
processing methods for
complex/turbid waters
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Community Processing of In Situ Data: Issues

e Community buy in: confirmation of anticipated benefits, system
characteristics needed, IP & exploitation concerns, feedback
please?!

 Agency buy in: modular & distributed implementation an
advantage, TBD by scoping & cost : benefit, system hosting....

 Manufacturer buy in: primarily formatting/open code issues, could
be assisted by agency push....

 Technical Issues: substantial but manageable, primarily dealing
with multiple instruments, data products, and deployment
configurations and variable availability of “base” processing data

| =« How to complement/make best advantage of/integrate with

existing capabilities e.g. existing processors, MERMAID, SEABASS

etc

 Scoping important: first analysis of range of possible modular

3 services to determine resources needed for implementation

options
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The Fiducial Reference Measurements (FRM)

fi-du-cial (adj) Regarded or employed as a standard of reference, as in surveying.
[Latin fiducialis, fiducia — trust,confidence.]

In Earth Observation — a best estimate for the ,,ground truth”

The FRM must:

OPTICAL RADIOMETRY FOR OCEAN
CLIMATE MEASUREMENTS

* have documented traceability to Sl units (via an unbroken chain of calibrations and

comparisons); Edd by

GIUSEPPE ZIBORDI

CRAIG J. DONLON

* be independent from the satellite retrieval process; AABERIC LARs

* be accompanied by a complete estimate of uncertainty, including contributions from all
FRM instruments and all data acquisition and processing steps;

EXPERIMENTAL METHODS IN THE PHYSICAL
SCIENCES

» follow well-defined procedures/community-wide management practices and;

* be openly available for independent scrutiny.

v Donlon, C.; Goryl, P. Fiducial Reference Measurements (FRM) for Sentinel-3. In Proceedings of the Sentinel-3 Validation Team (S3VT) Meeting, ESA/ESRIN, Frascati, Italy, 26—29 November 2013.

v" Donlon, C.J.; Wimmer, W.; Robinson, |.; Fisher, G.; Ferlet, M.; Nightingale, T.; Bras, B. A., Second-Generation Blackbody System for the Calibration and Verification of Seagoing Infrared Radiometers.
J. Atmospheric Ocean. Technol. 2014, 31, 1104-1127.

v'  G. Zibordiand C. J. Donlon, Chapters 3 and 5, vol. 47, G. Zibordi, C. J. Donlon, and A. C. Parr, Eds. Academic Press, 2014.

Funded by the European Union Q:)pemiCUSh e EUMETSAT 18
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fiducial reference
measuremen ts for
satellite ocean colour

FRM4SOC (Phase 1) 2016 - 2019

« Initiated, funded and coordinated by ESA
« In a series of several other FRM projects
« https://frm4soc.org

FRM4SOC Phase 2

* Project kick-off 8 April 2021

 Funded by the EU and coordinated by EUMETSAT

* Project end March 2023 (24 months)

« Two optional 12 month extensions may be granted
« https://frm4soc2.eumetsat.int/

Funded by the European Union

(operricus @& EUMETSAT 19



Copernicus - Fiducial Reference Measurements for Satellite Ocean Colour — FRM4SOC Phase-2

Goals of the FRMA4SOC Phase 2

Ensure the adoption of FRM principles across the Ocean Colour community.

« FRM4SOC-2 builds on the outcomes from earlier studies in the field
and the first FRM4SOC study managed by ESA
« We are developing a network of radiometric measurements with the FRM certification.

= FRM4SOC FRM4SOC-2

Identification of gaps in Consolidate FRM4SOC-1 focusing on
e traceability, « Operational OCR cal/char guidelines.

Measurements

Geoan Cotolt calibration, « Operational (prescriptive) FRM

characterization, procedures/protocols.
uncertainty estimation * in discussion wit the global community.

Funded by the European Union 20
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% remote sensing

Fiducial Reference Measurements for Satellite Ocean Colour

Andrew Clive Banks, Christophe Lerebourg, Kevin Ruddick,
Gavin Tilstone and Riho Vendt (Eds.)

The results of the FRM4SOC project are published as a special

issue of the MDPI journal Remote Sensing.

Measurements
for Satellite Open Access
Ocean COlour Book (Hard Cover): ISBN 978-3-03943-064-2 (Hbk)
PDF: ISBN 978-3-03943-065-9 (PDF)
Mdl\ Cll Ba*kuu HIO%TVL“EI:Z??T"TK"JIR': 3 _“, https://doi.org/10.3390/books978-3-03943-065-9
RS Individual papers (web page of the special issue)
R L © 2020 by the authors; CC BY licence o, @.esa

FRMA4SOC Phase-1

(operricus @& EUMETSAT 21
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/1) Il M_fi, Jai'

TriOS-RAMSES Sea-Bird HyperQCR

Fiducial Reference Measu
Satellite Occan Colour Phase-2

urements for

-5 -7 December 2022 - Darmstadt/Online___

Conscrtium partners and project-related experts will zttanc physically.
You are invitee! % join either ohysically or onlin,
Ne regiswation fees will be charged.

1. Initially focus on the two most

9. Review and test the developed procedures, common Ocean Colour
guidelines and tools: a field experiment, an hyperspectral radiometer classes
international workshop, Expert Review Board

2. Fully characterise the two Ocean Colour

radiometer classes

8' Adapt antam Ocean Colour In-Situ (issue recommendations to instrument manufacturers)
Database

OCDB =
https;//ocdb.eumetsatint/

1. Develop a complete end-to-end
uncertainty budget for the instruments
and the measurements, include the 1

Py () + paun(A) +0
B e

uncertainty calculations in the _ i q %P
community processor T . o e

3. Provide community guidelines on
radiometer cal/char schedules

Lo m)(& o) oy (45 42
16

4. Develop radiometer cal/char |  -ceems.-
guidelines for laboratories,
include an international lab

Fiducial Reference Measurements for
Satellite Ocean Colour Phase-2

6. Develop a community processor for

in situ radiometri 9. Provide prescriptive oo o _ iLal

in situ radiometric measurements d detailed FRM in sit exercise to test the guidelines
ing i ana detaite in situ & .

(cooperating with NASA on HyperinSPACE) T o Inter-compare el

0. Radiometer 0. Radiometer

procedures
(following from the IOCCG protocols
and FRM4S0C-1experience)

l 3
(opermicys @ eumersar HyperithSPACE measurement ﬁ ﬂ“’ =
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FRMOChet (network of radiometric measurements with FRM certification)

et B e iy Ui (o) FRM4SOC Phase 2
s Ceaome | | focus on two most common
e, [ mted ) | Sclentith) | | OCDR Ocean Colour Radiometer (OCR) types
5 /|—'8C0-_3 a r . —
\/ \*S\i -d~> Acquisition |
[ Calibration Lab | ‘ Protocol
: Measurement
Platform a N
| N — < — TriOS-RAMSES Sea-Bird HyperOCR
1 Radiometer <® ”Raw dgta 7 HOCDB data _ : =9 r—
<N'|odel _> . ]
—— process data { Data Processor
<Si”a| Nunb “
e e povecy  ickainic S, :
Q_C_I‘_"ﬂi_t‘\'/ | Reflectance 6" g S,
<£Plar data ) E measurements (‘ft_a_vi.lje
s : S 7]
ST | Cah | )
R SOOI . =i museum

Royal Belgian Institute of Natural Sciences

Funded by the European Union
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OCR Calibration and characterisatio

1. Absolute calibration for radiometric responsivity

2. Long term stability

3. Stray light and out of band response

4. Immersion factor (irradiance)

4b.Immersion factor (radiance)

5. Angular response of irradiance sensors in air
6. Response angle (FOV) of radiance sensors in air
7. Non-linearity

8. Accuracy of integration times

9. Dark signal

10. Thermal sensitivity

11. Polarisation sensitivity

12. Temporal response

13. Wavelength scale

14. Signal-to-noise ratio

15. Pressure effects

Characterisation of instruments
Guidelines for laboratories
Laboratory comparison

Example of the calibration history

1,1

TriOS RAMSES

—8—399,7 nm

601,3 nm

0,95

01.01.2015 31.12.2016 31.12.2018 30.12.2020 30.12.2022

[N

Relative change |

Calibration Date
1,1

Sea-Bird Hyper OCR

—8—398,7 nm

599,5 nm

. \ /l o
1 /"

0,95
02.01.2016 01.01.2017 01.01.2018 01.01.2019 01.01.2020 31.12.2020

Relative change

v 10CCG Protocol Series 2019

Vabson, et al. 2019 Funded by the European Union

Calibration Date
*
.** *t
% *
.*****

European
Commission
N

(opermicus @& EUMETSAT
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&CCG

10CCG Protocol Series

Ocean Optics & Biogeochemistry Protocols for
Satellite Ocean Colour Sensor Validation

Volume 3: Protocols for Satellite Ocean Colour Data
Validation: In Situ Optical Radiometry (v3.0)

Arithors

Giuseppe Zibordi, Kenneth |. Vass, B. Carol Johnson and james L. Mueller

E remote sensing "qi“'\l?_!’_:!:l
Revizwo

A Review of Protocols for Fiducial Reference
Measurements of Water-Leaving Radiance for
Validation of Satellitec Remote-Sensing Data

over Water

Kevin G. Ruddick ¥, Kenneth Voss }, Emmanuel Boss , Alexandre Castagna , Robert Frouin,

Alex Gilerson 8, Martin Hieronymi ?, B. Carol Johnson %, Joel Kuusk ’, Zhongping Lee 10,
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A Review of Protocols for Fiducial Reference
Measurements of Downwelling Irradiance for the
Validation of Satellite Remote Sensing Data
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Kevin G, Ruddick 1%, Kenneth Voss 20, Andrew C, Banks ¥, Emmanuel Boss 15,
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A Measurement Procedure for shipborne
operation of the TriOS RAMSES and
SeaBird/Satlantic HyperOCR radiometers
to obtain Fiducial Reference Measurements
(MPROC)

« Elaboration of the IOCCG and FRM4S0C-1
protocols

« In form of clear and prescriptive guidelines

« Examples of complete uncertainty analysis
following FRM principles

Terminology

Fiducial Reference Measurements of downwelling irradiance
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Measurement uncertainty
Fiducial Keterence Vieasurements of water-leaving radiance
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Measurement uncertainty

OC Community
« NASA Ocean Optics Protocols -
« TOCCG Protocols .
« FRM4SOC Protocol Reviews .

Metrological community / VIM
Measurement principle
Measurement method
Measurement procedure
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Copernicus - Fiducial Reference Measurements for Satellite Ocean Colour — FRM4SOC Phase-2

Community processor for in situ data processing and uncertainty budget calculation
. Sl traceable measurement data from
Latest updates: calibrated and characterised radiometers

(Presentation following)

« Now 2 instruments supported:
» Seabird HyperOCR (initally)
» TriOS RAMSES (added)
« End-to-end uncertainty budget computation
following GUM recommendation.
« GUI + CLI + batch processing under Linux.

rrection

@ https://github.com/nasa/HyperInSPACE gﬂcg!

- . ekl - 4
University o - £
J!_‘:!J of Victoria m =y !

N. Vandenberg, M. Costa, Y. Coady and T. Agbaje, "PySciDON: A python : :
scientific framework for development of ocean network applications," 2017 Sl traceable remote sensing reflectance R, with related

IEEE Pacific Rim Conference on Communications, Computers and Signal measurement uncertainty
Processing (PACRIM), 2017, pp. 1-6,
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Copernicus - Fiducial Reference Measurements for Satellite Ocean Colour — FRM4SOC Phase-2

Uncertainty budgets (eresentation followina)

Nau—i (D Nyighes) | I u(DNpyge ) ]—Nai;e Noi;e*l u(DNgrea) | | u{DNpaeea) l‘HDH

= : T " (i
‘ straylight Meodel err

Sy = DNL:ght.l: = DNparku :harai‘lmlioﬁ m{rru;
Elaboration of the FRM4SOC Phase 1 uncertainty budgets |ty = e -
* Developing end-to-end uncertainty budgets for ) 1
i | Leatu = SuCealuc clilnucTnc:tr:wuc 1w+ 0 }— T " _i Leata = SaCeata Gina Cra c";“!"" c?“’-‘*-"b J
* remote sensing reflectance, - = ﬁ Q = &
. : : e o] ) &a =
* fully normalised water-leaving radiance. s — =

Palarization dependance
characterisation error

| |
Lorciu = Zn I-cizl.u - K(n) +0 Lowcra = Euleara - Kin) +0

Ternperature dependence

* Implementing uncertainty calculations N

in the CP processing chain. | —
[ Lw(ﬁiﬂ¢1 30) = LOLCI.:.( [B, Ad, 30] @- 8&93!.5}.4 (e',ﬁd’, Hl]) QU Maodel ermor
* Providing easy and practical guidelines for uncertainty :
@
calculation. = \/

FRM4SOC-2

Water leaving radiance uncertainty tree
diagramm.
Adapted from (Bialek et al. 2020).
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Copernicus - Fiducial Reference Measurements for Satellite Ocean Colour — FRM4SOC Phase-2

Ocean Colour In-Situ Database (OCDB)

AERONET-OC BGC Argo

Community Processor
Hy.pc_arihspics

———

- -'

https://ocdb.eumetsat.in

Ocean Colour In-Situ Database
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Data users
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5 - 7 December 2022 - Darmstadt/Online ___

-

Consortium partners and project-related experts will attend physically.
You are invited to join either physically or online.
No registration fees will be charged.
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