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Ocean Colour requires special 
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Ocean Colour     = 
Weak Signal 

atmosphere contributes approximately 90% of the total measured signal Lt  

0.5% error in 
instrument 
calibration 

5% error in water-
leaving radiances 



Ocean Colour measurement 
requirements 

Measurement requirements 
   water-leaving radiances / reflectances 

• 5% absolute uncertainty in blue/green (Case 1) 
• 0.5% stability per decade (GCOS) 
   chlorophyll concentration, Ca 
• 30% absolute uncertainty (Case 1) 
• 3% stability over a decade (GCOS) 
 

uncertainties are present in 
processing algorithms, including 

atmospheric correction 

to meet the measurement requirements, Lt needs to have uncertainties better than 0.5% 

uncertainties of instrument characterization need to be even smaller, 0.2%:  
e.g. solar diffuser BRDF, straylight, polarization, detectors, mirror RVS 



camera 1 

camera 2 

camera 3 

camera 4 

Direct Instrument 
Calibration 

camera 5 MERIS 

SeaWiFS 

Sensor calibration requirements (e.g.S3 OLCI) 
• 2% pre-launch absolute radiometric uncertainty (≤ 900nm) 
• 1% inter-band radiometric uncertainty 
• no long-term stability requirement 

Pre-launch – sensor is characterized / calibrated in a laboratory 

On-orbit – regular radiometric & spectral calibrations track temporal changes in sensor response 
               – absolute calibration separated from degradation monitoring and characterization 

radiometric degradation 
solar diffusers (single or dual) 
lunar calibration (lunar irradiance model) 
lamp sources  

spectral calibration 
spectroradiometric calibration assembly 
erbium diffuser 
Fraunhofer lines, O2 A-band 

radiometry verification: 
Rayleigh absolute calibration 
DCC inter-calibration 
desert cross-calibration 
 

characterization solar diffuser BRDF, straylight 
polarization, detectors, mirror RVS 

OLCI 



2% uncertainty 

<< 0.5% uncertainty 

Absolute measurement 
requirements 

5% absolute uncertainty in 
blue/green (Case 1) 

Sensor calibration requirements 
2% pre-launch absolute radiometric uncertainty 

Vicarious Instrument Calibration 

Characterization 
requirements 
0.2% uncertainty 

0.2% relative uncertainty 

MODIS-Aqua 

polarization 

System Vicarious Calibration 

*  Earth-view – comparison against an independent source; single gain per band 
*  Calibration of the combined instrument-algorithm system 

NIR calibration oceanic gyres, e.g. South Pacific Gyre 

VIS calibration in situ SI-calibrated source, < 4% uncertainty, hyperspectral 

Vicarious Methods 

*  Earth-view 
MODIS-Terra 

RVS 





Goals of the OCR-VC 

1) To ensure the continuity of the ocean colour  time series – Climate Data 
Record (CDR) / Essential Climate Variables (ECVs) 

2) To provide high quality data sets through a concerted inter‐agency effort on 
activities relating to sensor inter‐comparison (INSITU-OCR) 

3) Data harmonization, support implementation of ECVs 
4) Facilitate timely and easy access to data (user interface)  
5) Capacity building and outreach 
 
All space agencies on the IOCCG Committee contribute 
to the OCR-VC 

OCR-VC established by IOCCG to provide a long time series of calibrated ocean 
colour radiances from measurements obtained from multiple satellites 

Committee on Earth Observation Satellites 

Ocean Colour Calibration within OCR-VC 



  Motivation for the calibration task force 

INSITU-OCR White Paper 

Task Force on ECV Assessment  

Task Force on Satellite Sensor Calibration 

International Network for Sensor Inter-comparison and 
Uncertainty Assessment for Ocean Colour Radiometry 
produced a White Paper with recommendations on: 
o    space sensor radiometric calibration, characterization and 
temporal stability 
o    development and assessment of satellite products 
o    in situ data generation and handling 
o    information management and support 

Provides guidance on the generation of better, long-term 
OCR climate data records 

Facilitates collaboration to maximize the 
accuracy and stability of OCR data records 
from individual missions 



Goal of the calibration task force 

Provide a framework for active and hands-on collaboration among 
instrument calibration and characterization experts from Agencies engaged 
in the OCR-VC initiative.  

The collaboration focuses on calibration needs specific to ocean-colour 
measurements and has the objective  
• to maximize the accuracy and temporal and spatial stability of OCR 

records from individual missions for the purpose of climate, research 
and operational applications 

• to facilitate the implementation of the pre-launch and on-orbit sensor 
calibration and characterization recommendations within respective 
Agencies  

 

Mission Statement 



Task force affiliation, scope, reporting 

• Ocean colour satellite instrument calibration and 
characterization, pre-launch and on-orbit 

• System vicarious calibration is not in the scope of this task force 

• Joint IOCCG and CEOS OCR-VC activity (in response to OCR-VC 
White Paper) 

• Aim to be recognized by CEOS WGCV IVOS, with direct links and 
adoption of IVOS guidelines relevant to ocean colour  

• Reporting to IOCCG and CEOS OCR-VC (INSITU-OCR project office) 

• Reporting to CEOS WGCV IVOS when suitable 

• Reporting of recommendations, results, to individual missions 
(e.g. S3OLCI QWG) 

Affiliation 

Scope 

Reporting 



Permanent task force structure 

Terms of Reference supplemented by an annual program of work 
 
 

http://www.ioccg.org/groups/Calib_TF.html  
 

 
• Dedicated splinter sessions during the IOCS meetings 
• Piggybacking on ocean colour community meetings (e.g. S3VT)  
• Hands-on activities (e.g. SD BRDF, yaw maneuvers) 
• Representation to meetings of CEOS WGCV IVOS  
• Representation to meetings of GSICS (e.g. lunar calibration) 
• Next meeting: Satellite Instrument Pre- and Post-Launch Calibration III, 

IOCS, June 2015, San Francisco  

Long-term structure  

IOCCG website 

Meetings 



Chair and membership 

Ewa Kwiatkowska (EUMETSAT), Gerhard Meister (NASA GSFC), Bertrand 
Fougnie (CNES) 
 
 

• Proposed by the Space Agencies in agreement with the Chairs 
• Expertise required: hands-on experience in ocean colour instrument 

design, characterization, calibration, and calibration validation; pre-
launch and on-orbit 
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