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Label hyperspectral Rrs>" and nRrs5S"

Step 1

optimization. | RrsSSTand nRrs>T at 7 wavelengths
| |

= Step 2 ’ Split (30%) split (70%) :
CANADA , v - ‘ SST
! Test data Training data '+ SteplRrs® ferry-based dataset
: '+ Step 2 RFC7 bands machine learning
: ! model development
: Evaluate Ao |+ Step3 RFC7application on OLCI data
; Model RFC7 i
s -
No. 2 END
_________________ W

RrsO ¢ and nRrsO' at 7 wavelengths

A 4
Coccolithophore bloom classification
results by RFC7

Step 3 -1
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Step 1: Hyperspectral processing and quality control = labelling
v

* Meteorologicalflags: Ed Dataset: 15 clear sky days; 46 stations per day
* Mobley 99 Total 734 measurements: 513 train, 221 test
* Ship perturbation
v+ BRDF
* |OP-based

v* Spectral Quality
* Quality score - global database
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Step 2: Classification of coccolithophore | =) 3 west
bloom development stages |

Rrs 10km
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* No bloom: Relatively uniform and low values across
the wavelengths
4
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Step 2: Classification of coccolithophore :| E’fjl 7 e
bloom development stages | __Ea /./

Normalized Rrs 10k
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Significant absorption 400-550 nm
Moderate absorption around 670 nm
» Chlorophyll-a fluorescence signal around 680-685 nm

Neeleyetal (2015) and Neukermans and Fournier (2018)
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Step 2: Classification of coccolithophore 1 WEN 3 -
bloom development stages ]
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Step 2:Classification of coccolithophore bloom development stages

Rrs _ Normalized Rrs
00s A A o 1.0
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o -4 _ Dataset: 15 clear sky days

- 46 stations per day
el B Total 734 measurements
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Step 2 Random Forest model: RFC7 — 7 Sentinel 3 OLCI bands

1.1 e «+ No bloom
v +  Growing bloom
1.0 "-té . . Decaying bloom
=3k
P % o . .
o - w, .
5 0.9 et LA R g TR A"".'.
> o B gt et . o e =
€ o8 S FL R IPE L it * N=734 N
"y WL * 70% of the samples as the training dataset
g CEL mples as
0.7 L -;;;.i" ‘o 7 LA and the remaining 30% as the test dataset
& 5 ' .;._s b R B .
s B k- e * Accuracy: 0.967+0.0145

0.002 0004 0006 0008 0.010 0.012
Rrs(681) [sr™?)
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Classification coccolithophore bloom
development stages based on Rrs>>’

* The bloom begins in the eastern part of the ferry route and
propagates westward. woom
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Decaying bloom

Mo bloom
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Water quality for the period
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Europo’s eyes on Earth

Step 3: Apply RFC7 to OLCI
The reflectance matchups between Sentinel-3 A OLCI and Hyper
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Step 3: Apply RFC7 to OLCI
The reflectance matchups between Sentinel-3 A OLCI and Hyper
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N=339
400 048  0.0001 52.1 -52.1 0.0049
412 055  0.0003 404 -40.4 0.0041
443 0.69  0.0002 28.7 -28.4 0.0033
490 0.82  -0.0001 19.4 -18.7 0.0026
510 0.86  -0.0001 16.7 -15.5 0.0024
560 0.94  -0.0002 113 -82 0.0018
620 092  -0.0001 142 -12.1 0.001
665 092  -0.0002 17.1  -14.9 0.0007
681  0.96 0 10.8  -5.7 0.0005
709 093  -0.0004 313 -30.3  0.0006 .
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Step 3 RFC10 (1f I use10 bands) and RFC7 (if I use 7 bands)
application on Rrs?L!

oA

—+— RFC10 RFC10 No bloom Growing Decaying bloom
—e— RFC7
scaying bloom_UA bloom

Producer's accuracy 100% 00.9% 29.5%

Overall accuracy Cohen's kappa | 0.14

Growing bloom_UA 7 9 . 4%

RFC7 No bloom Growing Decaying bloom
bloom
Producer's accuracy 99.5% 90.9% 65.3%
o bloom_UA
KC Overall accuracy Cohen's kappa | 0.66
89.1%

PA: Producer’s accuracy
UA: User's accuracy
OA: Overall accuracy

KC: Kappa coefficient 14
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A machine learning algorithm for monitoring coccolithophore
blooms

* The 734 samples acquired by the hyperspectral sensor were partitioned mto no bloom, growimg
bloom, and decaying bloom development stages.

» Rrs acquired by OLCI 1s underestimated compared with m situ Hyperspectral values, especially

in the short and blue wavelengths (400, 412, 443 nm). The decaying bloom group performs the
worst 1n these three bands.

» By applymg RFC7 to the OLCI spectra at corresponding 7 wavelengths, the total prediction
accuracy was 89.1%

15
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20260314

Chiorophyll (8-day avg)  ~
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Chiorophyll (8-day avg)  ~
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20260329

Chiorophyll (8-day avg) ~
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Caribbean Sea Sargassum landing

+ Copernicus NFAI Product (presence = nfai > 0) Sentinel 3

Daily: 3-day lag

» Copernicus winds and currents
» Global Ocean Physics Reanalysis: daily 31 Dec 1992 to 23 Feb 2026
> Global Ocean Ensemble Physics Reanalysis: daily 01/01/1993—31/12/2024

o Reanalysis: average circulation of last 30 days or climatology

« Projection to weeks - months

./V : —' ——
,.,/7,/'{/ =

P

htts:www.sarastream.or

Julio Hernandez
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Europo's eyes on Earth
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