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Outline
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Introduction

Considering the role of marine phytoplankton in the 
carbon cycle (responsible for approximately 50% of 
the Earth's total carbon fixation), the Global Climate 
Observation System lists the chlorophyll-a 
concentration as Essential Climate Variables (ECV).

ECV Products and Requirements for Ocean Colour
• Long and consistent timeseries
• Weekly averages (or more frequent)
• With a high spatial resolution (from 1km to 1°)
• Measurement uncertainty of 30%
 Need in situ observation to ensure satellites observation match the expectations
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OLCI and BGC-argo datasets

• 102025 Total Chl a Profiles since 2006
• Distributed from pole to pole, regardless the season
• Accuracy/Precision: Max (30%, 0.03 mg Chla m-3) / 

0.025 mg Chla m-3

https://maps.biogeochemical-argo.com/bgcargo/

• In orbit since 2016
• Global coverage every 4 days
• Spatial resolution of 300m

 Need in situ observation to ensure satellites 
observation match the expectations

https://maps.biogeochemical-argo.com/bgcargo/
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Objectives

• Perform validation of ocean colour data with BGC-Argo floats

• Define procedures for the quality control analysis of OLCI products
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Improvement in matchup availability

More than 5873 available matchups with BGC-Argo floats
Less than 500 available matchups with HPLC data
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BGC-argo in support of Ocean colour product QC

BGC-Argo floats would allow the 
development of online tools for 
the quality control of ocean 
colour algorithms

The development of regional 
algorithm, identification of 
temporal deviation is then 
supported by temporal and 
spatial coverage of the BGC-
Argo profiles

Still lake of metrics to highlight 
satellite deviations
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Uncertainties estimates

How to qualify good and bad observations ?

• The triple collocation methods was applied to 
estimate the error associated with satellite and 
BGC-Argo chlorophyll measurements

• Considering 3 independent source of data
• Satellite observation
• BGC-Argo measurements
• Model outputs (NEMO-PISCES)

Source N median mean stdev RMSE

Satellite 12651 0.176 0.176 0.097 0.080

BGC-Argo 12651 0.132 0.188 0.169 0.067

Model 12651 0.141 0.197 0.131 0.103

𝜎𝜎𝜀𝜀𝑥𝑥 = 𝜎𝜎𝑥𝑥2 −
𝜎𝜎𝑥𝑥𝑥𝑥𝜎𝜎𝑥𝑥𝑥𝑥
𝜎𝜎𝑦𝑦𝑦𝑦

𝜎𝜎𝜀𝜀𝑦𝑦 = 𝜎𝜎𝑦𝑦2 −
𝜎𝜎𝑦𝑦𝑦𝑦𝜎𝜎𝑦𝑦𝑦𝑦
𝜎𝜎𝑥𝑥𝑥𝑥

𝜎𝜎𝜀𝜀𝑧𝑧 = 𝜎𝜎𝑧𝑧2 −
𝜎𝜎𝑧𝑧𝑧𝑧𝜎𝜎𝑧𝑧𝑧𝑧
𝜎𝜎𝑥𝑥𝑥𝑥

Global error, not a 
per profile 

information
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Observation of regional deviations

Based on the error estimates, regional deviation 
between satellite and BGC-Argo can be detected
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Advantages of BGC-Argo variables

Exemple: use case, explore OLCI accuracy over the Mediterranean Sea

• Variables such as BBP and CDOM would
help for the Quality control procedure of 
algorithm development

• BGC-Argo bio-optical parameters would
help the explanation of potential
discrepencies between satellite and in 
situ
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Advantages of BGC-Argo variables

Exemple: use case, explore OLCI accuracy over the Mediterranean Sea
Hypothesis: Wind speed can affect ocean colour retrieval

Matchup ocean colour observation, BGC-
Argo and satellite scatterometer

OC5 algorithm appears to overestimate low
chlorophyll concentrations when wind speed 
is high

But this need to consider the low spatial 
resolution (25km) 
Associate Mixed Layer depth estimates from
BGC-Argo would give more confidence in 
these results
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Advantages of the BGC-Argo world wild networks

Wide coverage of BGC-Argo would allow 
to construct an in situ climatological 
datasets

Assessments of the quality of the ocean 
colour data product by biomes.

Test over the Mediterranean Sea with 
average not convincing

Option to only split the Med Sea in its 
west/east part.

 Important to sustain the number of 
floats operating
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Advantages of the BGC-Argo world wild networks

Wide coverage of BGC-Argo 
would allow to construct an in 
situ climatological dataset

Assessments of the quality of the 
ocean colour data product by 
biomes as sea water 
constituent affect the signal 
retrieval

Consider the climatological 
seasonal chlorophyll 
concentration for the QC 
analysis
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Temporal variability of ocean colour data

Discrepancies between BGC-Argo and satellite 
observation can be studied with time

M
onth

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 =
𝐶𝐶𝐶𝑙𝑙𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

𝐶𝐶𝐶𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

Seasonal deviation between OLCI and BGC-
Argo chlorophyll a highlighted with the gain
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Conclusions and futur work

 Advantages: spatial and temporal coverage of BGC-Argo floats; Set of parameters measured 

Drawback: lake a uncertainty estimate per profile/floats

 It appears to be crucial to maintained the floats deployment to benefit of an elevated number of 

matchups and go forward the validation of chlorophyll observation (not only QC step)

 BGC-Argo network will be tested for the Quality control of BBP and Kd ocean colour estimates

 Use ocean colour data in support of Quality Control of BGC-Argo
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Thank you!
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