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The need for Deep-Argo

Earth Energy and 
sea-level budgets

Abyssal 
circulation

Operational
oceanography

Von Schuckmann et al, 2021

Ollitraut and Rannou, 2013

Credits. E. Dombrowsky

Float-based (Argo)

Ship-based (Go-SHIP)

1000 m



Implementing Deep-Argo
Deep-Argo 
straw plan
1200 floats 
Johnson et al (2015)

A significant France-EU 
activity in the Subpolar 

North Atlantic
180 operational Deep Argo floats 
as of today (50% 0– 6000 m fleet)

The Deep-Arvor 4000 (73 deployed by France so far)
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Key findings with the Deep-Arvor 4000

Warming-to-cooling trend 
reversal of Overflow-
derived waters in the 

Irminger Sea
Desbruyères et al, GRL, 2022

Overflow-derived 
water mass circulation 

and mixing near 
fracture zones of the 
Mid-Atlantic Ridge 
Racapé et al, 2018; 

Petit et al, 2022

2002 – 2018 (A25-Ovide)

Key deployment zones : Bight Fracture Zone 
and Charlie Gibbs Fracture Zone



Key findings with other Deep-Argo floats

Warming of Antarctic Bottom in the 
Southwest Pacific Basin and the Brazil Basin 
Johnson et al, 2019, 2020, 2022.

Return of and continued salinification of Ross 
Sea Bottom Water from 2018 through 2020 in 

the Australian-Antarctic Basin
Thomas et al, 2020; Foppert et al, 2021



Key findings with other Deep-Argo floats

Serendipitous large-scale description of 
internal-wave driven abyssal mixing

Johnson et al, 2022

Mean and seasonal cycle of deep-ocean
circulation in the southwest Pacific interior

Zilberman et al, 2022; Lele et al, 2021.
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Acquisition de 12-15 flotteurs 
Deep-4000/an

(2022-2027)

Développement flotteurs 
Deep-6000

Acquisition et déploiement de 
22 flotteurs Deep-6000

Projets structurants



Key targets with the Deep-Arvor 6000 (Argo 2030)

Deep-Arvor 6000 array in the 
subtropical North Atlantic     

Deep-Arvor 6000 array in the 
subantarctic Atlantic or 
Indian oceans

Towards full-
depth heat 
budget in the 
North Atlantic 

Abyssal (>4000m) temperature trends 
Purkey and Johnson, 2010; Desbruyères et al, 2016

Towards a 
monitoring of 
abyssal 
warming in the 
Southern Ocean

> 4000 m > 5000 m

Deep-Arvor 4000 array in the 
subpolar North Atlantic (on 
going)
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Merci pour votre attention.

Contact : damien.desbruyeres@ifremer.fr


