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What is Biogeochemical-Argo?

• A global array of robotic chemical and 
biological sensors, operating as part of 
the One Argo system.

• It supplies essential data for ocean 
health, carbon budgets, effects of 
marine CO2 removal (mCDR).

• All data is freely available 
within 24 hours.



BGC-floats measure 
oxygen, nitrate, pH, bio-
optics. 

They operate for years 
in the harshest 
environments.

Float 11090/WMO 5905995 
in the seasonal ice zone of 
the Weddell Sea

Ice

Particulate Organic Carbon Chlorophyll

Dissolved Inorganic Carbon (est.)pH in situ



BGC-Argo (& GO-BGC) are components of the One-Argo 
system, working in synergy to observe the global ocean

Deep-Argo

Temp./Salinity to 6000 m

Core-Argo

Temp./Salinity to 2000 m

Biogeochemical-Argo

T/S/Chem./Biol. to 2000 m

Freely drifting, deep ocean robotic instruments that profile to the sea surface



Number of 
temperature profiles 

per 1° x1° bin

Ships, past 100 years

Argo floats, past 21 years

Robotic Argo observations of temperature and salinity have transformed ocean physics



BGC-Argo is delivering the same revolution for  
carbon, nitrate, oxygen

BGC-Argo Science & Implementation Plan

• International (18 nations deploy BGC floats)

• Plan calls for a sustained array of 1000 profiling floats, based 
on observing system simulation experiments

• Each float carries O2, pH, NO3
-, bio-optical sensors

• Well defined science mission

• Carbon cycle, acidification, deoxygenation, productivity, fisheries 

management, biomass, carbon sequestration

• Data freely available in real-time (< 24 hours)

http://biogeochemical-argo.org
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BGC-Argo floats with oxygen sensors

BGC-Argo floats with oxygen, nitrate, pH, 

bio-optical sensors
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BGC-Argo now has about ½ of the 

desired 1000 multi-sensor floats. 

82% are US floats. 

Many more with oxygen only.



Ships
(NOAA World Ocean Database)

Floats

Ship-based profiles are declining precipitously. 
BGC-Argo is now the dominant source of biogeochemical data for the ocean interior. 



GLODAPv2:2023, 1973-2024, a global set of high-quality, ship-based observations

BGC-Argo provides monthly resolution of processes that took decades to observe from ships.

BGC-Argo BGC-Argo



65,000,000 Argo oxygen measurements available

Surface oxygen percent saturation (100% = 

Equilibrium with the atmosphere)

56,000,000 Argo chlorophyll measurements available



Calculate all of the physical fluxes

The sum is the biological signal of net ocean 

productivity

Merging ship (1.2 million) and float (65 million) oxygen 

observations to determine ocean biological productivity

JAMSTEC & JMA



The translation of scattered observations to regular maps with Machine Learning 
promotes widespread use of observational datasets

MACHINE 
LEARNING



Annual Net Community Productivity (ANCP) going up in 

Southern Ocean, likely due to warming.



BGC-Argo float and satellite synergy

Understanding the role of 

phytoplankton 

communities living 

beneath the depth seen by 

ocean color satellites to 

ocean Net Primary 

Production (NPP).



ChlorophyllFloat / ChlorophyllSatellite

Differences in chlorophyll measured by floats and by satellites reflect variability in phytoplankton physiology



What’s next? Moving biological sensors from chlorophyll and backscatter to physiology and imaging. 
Fast Repetition Rate Fluorometery, Underwater Vision Profiler and Event-based Vision Sensors are good examples.

Tetsuichi Fujiki, Kanako Sato, 

Shigeki Hosoda (JAMSTEC)



JSPSホームページより

…established in 2024 as 18th WPI Center & 1st Multi-host WPI Center

Mission:

Elucidate the response 

and adaptation 

mechanisms of marine 

ecosystems to Earth 

system changes



18

Biogeochemical 
(BGC) Argo

Core Argo

OneArgo

+
Deep Argo

Big data from Argo (physical and biogeochemical observations)
 and eDNA will be analyzed in an integrated manner.

Suga, T., Inagaki, F., Ando, K., and Kotani, M. (2024) UN STI Forum Science-Policy Brief.

WPI-AIMEC's Primary Approach:

Uncovering the missing links between marine physics and ecology

New developments in observational data acquisition with robotics

WPI-AIMEC is 

collaborating with 

the global marine 

science community 

to realize the Japan 

OneArgo initiative, 

adopted in the 

MEXT's 

“Roadmap 2023.”



BGC-Argo unifies and 

strengthens ocean 

observing.

It does not replace ships 

and satellites, it makes the 

merged data more 

powerful!

Satellite data are 

extended to depth.

Ship data are extended in 

time.



• >80% of the multi-sensor floats 

that enable the global array are 

US.

• 2026 is the last year of US 

funding.

• Given uncertainty in US science 

budgets, this may be the end of 

the project.

• International efforts to sustain 

BGC-Argo will be essential.

US floats in red.
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