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Earth observation time-series for coccoliths



Decadal changes in coccolith occurence

1980-1989 1990-1999

2000-2009 2010-2017

Loveday & Smyth, 2018



Coccolith bloom dataset - progress

• We needed to extend the dataset beyond 2017.

• Two major changes:
• NOAA PATMOS v5 discontinued, replaced by v6.
• ERA-Interim meteorological data discontinued, 

replaced by ERA5.

• Rewrote software to use ERA5 and PATMOS v6.

• Downloaded v6 global daily data for 2018 to 
2024: 16 TB!

• Tested consistency with previous products.

• Finished processing the remainder of the 
corrected Rrs global time-series until Jun. 2025.



Testing reflectance processing for Jul. 1999

Original processing
of Patmos v5 Rrs

New processing of Patmos v5 
using new ERA5 met data

New processing
of Patmos v6 Rrs

Coccolith blooms
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enhanced
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Consistency of global time-series 1979 to 2024 - Mean

• Annual mean filtered 
reflectance.

• NE Atlantic area as example 
region



Testing consistency via decadal maps

1979-1999 2000-2017

2018-2025



Testing consistency via decadal maps

1979-1999 2000-2017 2018-2024



Preparing for tipping point analysis

• Analysis of coccolith 
occurrence in Longhurst 
provinces.

• Just started to analyse 
tipping points:



Initial tipping point analysis

↑ Autocorrelation

↑ Skewness

2a 2b

Norwegian Sea 2a Barents Sea 2b



Ocean Carbon from Space: gaps and priorities

Next steps:
Study tipping points in 45-year AVHRR reflectance time-series

Gaps:
Validation and uncertainty of AVHRR coccolith time-series
• Validation using more recent ocean colour data:

• ESA SCOPE global Particulate Inorganic Carbon (PIC) product.
• Validation using in situ data:

• On Monday of this workshop: Qiming Sun (Univ. of Ghent): An Optical Sensor for Autonomous 
Detection of Particulate Inorganic Carbon (PIC) Concentration in Seawater.

Priorities:
Consider AVHRR remote sensing reflectance as a Climate Data Record
• Support additional applications, e.g. suspended particulate matter.



Ocean colour scenes from 
SeaWiFS, MERIS, MODIS to 
verify AVHRR coccolithophore 
product.

Also PIC global maps.
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