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Alg-O-Nord main objective
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100°E
The main objective of the Alg-o-Nord project is
to improve our estimates and trends of primary
production (PP), from the small scale to the

| 80°E
pan-Arctic scale.

/ 60°E

Better constrain CDOM, SPM, chlorophyll a
dynamics
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Takuvik Primary Production Model

180°

e

120°W | \ 120°E

A 4
Ardyna et al. Matsuoka 100°W | 100°E
(2003) et al. (2011)
80°W [ 80°E
Arrigo et al.
(1998)
60°W U ' / 60°E

PP (gC m=2d"Y)

Nieto et al, EESD, in prep.



Chlorophyll algorithms
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Chlorophyll algorithms

OC-CClI (4.4 km)

OCx (product OC-CCI)

AO Empiric (Lewis & Arrigo)

‘ GSM-Arctic (Juan Lietal.) ‘

Research Article Vol. 31, No. 23/6 Nov 2023/ Optics Express 38494 ]

Optics EXPRESS
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A tuned ocean color algorithm for the Arctic Article
Ocean: a solution for waters with high CDM Performance of Algorithms for Retrieving Chlorophyll a
content Concentrations in the Arctic Ocean: Impact on Primary

) Production Estimates
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Chlorophyll algorithms

Sentinel 3 (300m)

NN / OC4Me (products S3)

AO Empiric (Lewis & Arrigo)

GSM-Arctic (Juan Lietal.)

‘ GSM + Fluorescence (Juan Li et al.) ‘
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Chlorophyll algorithms

Sentinel 3 (300m)

NN / OC4Me (products S3)

AO Empiric (Lewis & Arrigo)

GSM-Arctic (Juan Lietal.)

‘ GSM + Fluorescence (Juan Li et al.) ‘
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Variables couvertes:

- Mesures de réflectance de télédétection
- Absorption du CDOM

- Concentration du DOC

- Concentration de SPM et du POC

- Analyse des pigments.

- Cytométrie de flux

- Taxonomie du phytoplancton

- Courbes P-l

e ¥ - 400 km



2023 Match station/satellite




2023 Match station/satellite
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Archer Fjord 2023-09-11
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Archer Fjord
Stations
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11 Sep 2023
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Spectrum View
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Total Suspended Matter | Chla NN Chla OC4ME Chla GSMA Chla FGSM
(g.m-3) (mg.m-3) (mg.m-3) (mg.m-3) (mg.m-3)

2.79239
AC2 5.00765
AC1 1.11525

1.07522
0.93004
1.0369

0.52064
0.83418
0.46697

0.27855
0.51641
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0.27451
0.52840
0.28381

Geoffroy et al. Elementa (in prep)
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New Activities

Determining benthic primary production by satellite (PhD Foucaut Tachon)

75w 70°W B5°W 60°W 55°W 75°W 7o°w 85°W 60°W 55°W
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75w 70°W 65°W eoow  BW a) W 0w ss=w eoow W b)
Map showing the BPP (a) derived from Sing et al. (2022) (a), and the PAR (b) at the seafloor for
shallow waters (<100m) for August 2018 in the Baffin Bay.




New Activities

Determining benthic primary production by satellite (PhD Foucaut Tachon)

PN As @ PERSPECTIVE R

Seafloor primary production in a changing Arctic Ocean

Karl Attard®"“' (), Rakesh Kumar Singh®<‘, Jean-Pierre Gattuso®", Karen Filbee-Dexter“"'(, Dorte Krause-Jensen‘J, Michael Kuhl'*,
Mikael K. Sejr* (2, Philippe Archambault>™ (), Marcel Babin®'2, Simon Bélanger?, Peter Berg" ', Ronnie N. Glud®”°, Kasper HanckeP ),
Stefan Janicke9, Jing QinY, Seren Rysgaard*“' (), Esben B. Serensen®‘), Foucaut Tachon®!, Frank Wenzhofer®'(2, and Mathieu Ardyna“

Edited by James Elser, University of Montana Missoula, Polson, MT; received June 16, 2023; accepted January 16, 2024

Key findings:
- Benthic primary production currently contribute ~77 Tg C y—1 of primary production to the
Arctic, equivalent to ~20 to 35% of annual phytoplankton production

Since 2003, the Arctic seafloor area exposed to sunlight has increased by ~47,000 km? y-1,
expanding the realm of BPPs in a warming Avrctic



New Activities

Phytoplankton Functional Type algorithm (PhD Léna Bodiguel)
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Source des données : MODIS—Aqua (2013/06/08)
Florence Ballot, d'aprés Orkney et al. (2020)




New Activities

Phytoplankton Functional Type algorithm (MSc Alex Vernay)
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Conclusions & Perspectives

Still some analysis to run from 2023 (HPLC, CDOM, SPM...).

- Preparing the next 56-day expedition in the Last Ice Area.

- Still some algorithm validation and implementation at high resolution (in particular for
CDOM).

- Developing a new coupled benthic-pelagic high-resolution satellite-derived model (300 m).

- New activities fostered by CNES: benthic primary production, PFT algorithms, phenology,
etc.



CNES annual meeting, March 8, 2024

Questions?

Community Visit Grise Fiord (37 visitors)
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