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The Western Tropical Pacific Ocean: a blue ocean

Ollgotrophlc Deep chla max, N03 depleted surface waters, Chla

~ <.

NASA \I\/OHLDVlEW . ' N "8 TR 93 [g @|@ a CharaCter|Zat|On Of
: s £
gLayers @Evenls &Da[a \M“TU Vanuatu . .71 , + Chlorophy” a eanCh

OVERLAYS v = % ) Sy :N ; 2 M o
it L‘i} i h oW - oo in archipelagos at 15

B NP o ST . %0 3 > Island mass effect
1° m— el e B b RN > |ron< sub-marine

Chlorophyll a : A p I * 3 ( > . “ R . y '_’Q .
I ra / MODIS v X . ‘.ﬁ; f“ oyt - ' E : 1 VOICanISm?
S e N L e 8 > Trichodesmium
+ Add Layers Start Comparison o !‘a 1 N Mo e . |2oo'km" o b|OOmS?
100 mi .

AL k| ' ~'3-) N
~N. Caled 3 e >
b " E,t,:; -y, 5 A e I‘g be« k ,
1 DAY I||||l—||I|IIIIII|II||II| I‘IilIIIIIIIIIIII |Il||l|ll||!l|\||7||l||DAY
2620 DEC21 ¢ ) ilii m 4
2020 DEC 2620 JAN 2021

MODIS NASA 4 km Chla
o Gan.we discriminate Trichodesmium from space ?



Trichodesmium and other diazotrophs fuel new

production through N 2 fixation. Photo shows a surface
slick of Trichodesmium in the western South Pacific
Ocean. Inputs of new nitrogen stimulate the growth of
phytoplankton. New production can be exported out

of the euphotic zone, drawing down surface

concentrations of ¢arbon. Photo courtesy of Daniel
Ohnemus. Illustration by E. Paul Oberlander, WHOI.
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Slick observations around Pacific Islands are essentia
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Trichodesmium blooms are fixing N2 and CO2 at hig

rates
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Trichodesmium blooms may develop during 6 month

MODIS images of Chla December 2014
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Trichodesmium blooms are fixing N2 and CO2 at hig

TN PP

Rousset et al., 2018, Biogeosciences
In situ observations of slicks (Dupouy et
2011) used for coincidences with MODIS
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Fig.3. Schematic representation of the pigment rich waters for 1979, 1980 and 1982 summer conditions,
showing the extension of Trichodesminm blooms. The CZCS pigment contour follows approximately the
0.2 mg.m? isopleth. a) December 27, 1980. b) December 18, 1979. ¢) January 4, 1982
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Discriminate Trichodesmium from space : e
Carbon flux
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Ollgotrophlc NO3-depleted surface waters, Chla < 0.1-0.4 yg.m-

Chl a (mg m-3)
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coral reefs ?

J. M Fernandez photographs MODIS image of the New Caledonia 2
lagoon after strong rain (250m) -
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The lagoons of the SW Tropical Pacific : blue ?

Characterizatio
MG Turbidity impact
p 28N lagoons
@ > Coastal Rive
impacts on
e coral reefs ?
R iR Coral
EARE  sustainabi

MODIS-DB products (particles,

(IRD Noumea, Lefevre, 2010) contamina
Fiji Island of Viti Levu (250 m)

B by (m'l)

D Turbidity(gm>)
N, x"_r o SL f'—-‘..‘ - SR

—

he Rewa River from th

o Gan.we discriminate Chla, CDOM, turbidity, seabed color mosaic ?



Algorithms for lagoon waters

* Better Estimation of Chla in lagoons
» Better estimation of turbidity in lagoons
* First estimation of seabed color



AFLC + OC3 Arctan (pg.L?)
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Estimate of Chla

MODIS New Caledonia lagoon — estimation of Chla ?

Data from New Caledonia
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Level 2A
Sentinel-2 image
from THEIA

S

Detect seabed colors

Sentinel 2 Koné lagoon — estimation of seabed color ?

Our algo -> 3 or 5 distinct seabed color classes

Spectral processing
Level 2A
Sentinel-2 image Seabed spectral
from THEIA signal
AR R S clcction .
B of shallow |
| pixels
Lyzenga
correction

(31%t July 2017)

Non-standardized clustering

Standardization: by enhancing red channels, better definition: 5 classes instead of 3!
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Koné lagoon turbidity algorithm - SVR model (< 80 coincidences of reflectance vs in situTurb, bat
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Impact of the Rewa river on ocean

Sentinel 2 Laucala Bay — estimation of turbidity, Chla, in the p

OCsmart Sentinel 2
calculated products

-> RGB
492, 560, 66

Laucala Bay
Sediments stirred after the Yasa

cyclone - South of Fiji
Singh et al., in prep
Whiteside et al., 2022
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Algorithms : validation around volcanic
eruptions ? Tonga region
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The massive area of discoloured water from the Hunga Tonga-Hunga Ha'apai. Most of the
light coloured waters saw significant ash and pumice fall during the January 15, 2022
eruption. Taken January 17, 2022 by Aqua. Credit: NASA




Impact of Tonga eruptions

MODIS Tonga eruptions — estimation of Chl a linked to pumice or ashes ? “
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High chla in ashes-ful/k waters: false response of the Chla algorithm (2)
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What remains to do (1) ?

Go further to discriminate Trichodesmium, the major nitrogen fixing species from other phytoplankton at
sub-bloom concentrations

Estimate Carbon sink by Trichodesmium in the whole South West tropical Pacific
Estimate the effect of Trichodesmium blooms on coastal areas around the Islands

Thanks to NASA PACE hyperspectral sensor 11!

National Aeronautics and anglais frangais
Space Administration

Google Translate
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What remains to do (2) ?

o .. . [OVERWATCH]) 2020-12-19 Laucala Bay
ehneld

Analyse Sentinel 2 for surveys of the lagoon health :
To follow health of water surrounding coral reefs
To follow the freshwater runoffs at estuaries

To follow the health of protected marine areas

To estimate direction and surface of pollution plumes

To follow the health of fishing grounds

Backscattering
(bbp) at 433nm

Thanks to NASA, JAXA, ESA
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What remains to do (3) ?

SCIENTIFIC PROJECT

» In situ continuous Bio-optical HYPERNETS

Observations to validate
Satellite imagery

» (Buoys, autonomous
radiometers)

» Gliders ?
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Conclusions

» The SWTP ocean shows many enrichments of phytoplankton
and is a larger sink for CO2 that previously thought

» Effects of river outputs to nearshore environments are stro

» The use of Ocean Color satellite data should be generalizec
» Process the S2 and MODIS archived data with adapted algorithms
» Provide validated data to stakeholders

» Use of turbidity and chlorophyll maps to survey lagoon health,
at MPA areas and touristic zones

» Disseminate information, train MSC and PHD students to fo
a Pacific Ocean color Task Team
» Contact: PaCE-SD, USP - COMETE project (Fonds Pacifiq B |

Liberté » Egalité « Fraternité
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RERIPA Call 3: Living Labs for Innovative Solutions to Address Climate Change Impacts
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Grant Opportunity

Calls for Proposals: Living Labs for Innovative Solutions to Address Climate Change Impacts

Deadline: 9 December 2022

The RERIPA Project is launching its third call for proposals dedicated to support multi-disciplinary regional consortia (Living Labs) that are able to address the Impact of Climate
Change through innovative and sustainable user-centered solutions founded on research-based evidence with a focus on three priorities: coastal vulnerability, lagoon and
ocean health, and sea level rise.

https://www.pidf.int/reripa-call-3-living-labs-for-innovative-solutions-t
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