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AFTER 10 YEARS (OR 
MORE?) OF US BUILDING 
PACE 
ALL OF YOU KNOW WHY 
PHYTOPLANKTON IS 
IMPORTANT



PHYTOPLANKTON groupings
• Particle (size, shape, morphology) 
• Taxa (Taxonomic approach)
• Chemistry (pigments, minerals, metabolites..)
• Function (role)
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MOANA
Multiple Ordination ANAlysis

it is named after Moana, a cute kid 
who lives in Brazil

Hyperspectral ocean color + Sea 
surface temperature algorithm that 
derives cell counts of three tiny 
oceanic phytoplankton groups:
Synechococcus
Prochlorococcus
Picoeukaryotes
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Flombaum et al. (2013) & Visitini & Martini 2021

PROCHLOCOCCUS 
SMALLEST AND MOST ABUNDANT.
(~ 0.7 UM)
DIAGNOSTIC:  VERY SMALL SIZE,
LACK OF ORANGE FLUORESCENCE,
DIVINYL CHLOROPHYLL A & B. 

SYNECHOCOCCUS   
(~ 1 UM) 
DIAGNOSTIC:  
PHYCOERTHYRIN 
PIGMENT FLUORESCES 
ORANGE (IN CONTRAST 
TO CHLOROPHYLL, 
WHICH FLUORESCES RED.

PICOEUKARYOTES
EUKARYOTIC ORGANISMS 
3.0 UM OR LESS IN SIZE
IT CAN BE ANYTHING 
(TAXONOMIC & PIGMENT 
WISE)
SMALL BUT ACTS AS BIG 
PLANKTON
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Wikipedia

FLOW CYTOMETRY



THEORETICAL BASE OF THE ALGORITHM
• Particle (size, shape, morphology) 
• Taxa (Taxonomic approach)
• Chemistry (pigments, minerals, metabolites..)
• Function (role)
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Different sizes but TINY

DIFFERENT PIGMENTS

TEMPERATURE RANGE







Rrs (420-660)

Principal component analysis of Rrs

(PCA will isolate spectral trends in data, and bring forth the wiggles – usually 
associated with dominant things in the water, such as specific pigments)





Using field 
data:
• Hyperspectral 

outperforms 
multispectral

• Addition of Sea 
Surface 
Temperature 
improves 
retrievals of 
Prochlorococcus
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How 
does 
it 
work 
with 
PACE
data?



Moana L3, 0.01°, Feb 10, 2025

524,288 pixels daily
~50% valid



DATASET COMPRISES 41,912 IN SITU OBSERVATIONS 
OF PROCHLOROCOCCUS, 44,949 OF SYNECHOCOCCUS, AND 
22,184 OF PICOEUKARYOTES. 

Visitini & Martini 2021

WE HAVE MORE 
THAN THAT IN 
1 DAY OF PACE 
DATA.
(524,288 pixels 
daily)



WHY DO WE CARE?



Hutchins & Tagliabue 2024



Henson et al 2022



Next steps for MOANA?
Validation



Next steps for MOANA?
Global expansion

Mattei et al 2025

BLUE 
SYNECHOCOCCUS
GREEN 
SYNECHOCOCCUS
CHROMATIC 
ACCLIMATOR 
SYNECHOCOCCUS



So how does one 
get some pretty 
moana data?



MOANA

• Test algorithm 
• Products that have been implemented as 

production-capable science code
• Test feasibility and resource requirement 

assessment
• Validation pending data availability
• Not on Earthdata Search, only on local 

OB.DAAC
• L3

• Daily, 8-day, monthlies
• 4 km or 0.01 degrees

• Algorithm Theoretical Basis Document 
(ATBD) available



Getting to data



THANK YOU FOR 
YOUR ATTENTION!!

MORE 
PHYTOPLANKTON TO 
COME !!!!



After this presentation, a live data access 
demonstration was presented to show where 
the Test MOANA data can be accessed. 

Please watch the recording of this event for 
this demonstration as well as the audience 
question & answer session afterwards.
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