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Planning for a global network 

Meeting in Villefranche-sur-Mer, 11-13 January 2016.   

Science plan and 
implementation 
discussion 



Biogeochemical-Argo topics 

Research topics 

• Carbon uptake 

• OMZs and nitrate cycling 

• Acidification 

• Biological carbon pump 

• Phytoplankton 
communities 
 

Management topics 

• Living marine resources 

• Carbon budget verification 
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Biogeochemical-Argo core variables 

• O2 

• NO3 

• pH 

• Chla 

• Suspended particles 

• Downwelling irradiance 

http://biogeochemical-argo.org 
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http://biogeochemical-argo.org/participating-countries.php  

As of today 12 countries involved 

http://biogeochemical-argo.org/participating-countries.php
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Steering committee 



Global Biogeochemical-Argo network 

cluster of (inter-)national projects 



Biogeochemical-Argo web site 

http://biogeochemical-argo.org 
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Monitoring of the networks: need for clear metrics 
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22/03/2017 Title of Presentation 10 

Efficient data management / stream 

Improvement of QC (RT or DM) has to rely on papers published in 
peer-reviewed literature 



• 20 bgc floats and 24 oxygen floats 
deployed to date: 
• 4 extant bgc floats 
• 6 planned for deployment in 2017 

• Australia-India funding runs out Jun 2017 
• Future funding proposal to IMOS may not 

be realised until 2019 
• Looking to other sources to bridge the 

gap 

Key Outcomes 2017:  
• Workshop on BGC Argo in the Indian Ocean Observing System, contributed to IOGOOS/SIBER/IORP 

review of IndOOS 
• Dufois et al. (in rev.) Observational insights into chlorophyll distributions of subtropical South Indian 

Ocean eddies. GRL. 
• Various other papers pending  

Biogeochemical-Argo Australia 



BGC-Argo India 
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No of floats 

No of floats 

• 17 Oxygen alone (14 with SBE-IDO and 3 with 
Aanderra Optode). Deployment began in 2006 and 
continued till 2008. 

• Bio-Argo floats deployment commenced from 2012 
and in total deployed 43 floats in Indian Ocean. Of 
these 18 are NKE-Provors and 25 are APEX. 

• 5 Bio-Argo APEX floats are being deployed in 
collaboration with NIO-Goa. 

• 3 papers published on oxycline depth in oxygen 
minimum zone (Prakash et al. JSR, RSL) and 
chlorophyll in Bay of Bengal (Bhaskar et al. SPIE); 3 
more under review 

Planning and future focus 

• NIO to continue float deployments in the Northern 
Indian Ocean (4 deployed and 1 yet to be deployed). 

• India committed to deploy Bio-Argo floats at a ratio 
of 3:2 for CTD:Bio-Argo floats in Indian Ocean during 
2017 - 2020. 

• Efforts underway for archiving ship-borne bio profiles 
for inter-comparison study. 

• Improve model outputs with use of Bio-Argo data. 



Australia – INDIA BGC-Argo meeting  

Perth 2-3 February 

• Bring together Indian Ocean researchers interested in Biogeochemical 
Argo observations 

• Present findings from Indian Ocean region deployments of 
Biogeochemical Argo floats and the merging science resulting from it 

• Discuss logistical and data management considerations of maintaining 
a Biogeochemical Argo program 

• Formulate recommendations for the implementation of 
Biogeochemical Argo as part of the review of the Indian Ocean 
Observing System 

• Discuss potential coordination of future research initiatives and 
funding 



CANADA Biogeochemical-Argo 

Planning workshop for the Canadian contribution to the BGC-Argo (January 4-5, 
2017; Dalhousie University): 30 scientists from universities and government labs 
representing the Canadian Atlantic, Arctic and Pacific regions  
 
Specific research topics  
1) Carbon sequestration in the Labrador Sea and North Atlantic 
2) Deep ocean ventilation via atmosphere-ocean oxygen exchange in same regions 
3) Rapid changes in Arctic ecosystems 
4) Unexpected phenomena like the 2013-14 “warm blob” observed along the Pacific 

coast 
 5) open-ocean drivers of deoxygenation and 

acidification of coastal ecosystems.  
 
White paper in preparation 
Strategy for securing funding in support of the 
program was discussed and will be pursued over 
the coming months. 



CANADA Biogeochemical-Argo 



Already deployed (Xiamen University) 
• Three BGC floats deployed in South China Sea 
• Two SBE Navis BGC floats (DO + MCOMS) no 

longer active; 
• One NKE Provor (DO, C-Rover, OCR-504, 

FLBBCD) active in central SCS since Sept. 2016. 

Biogeochemical-Argo China 

Implementation objective 
• 14 floats to be deployed in subtropical 

West Pacific in next 2 years, equipped 
with pH, O2, Deep-Suna and bio-optical 
sensors  
– 4 from Xiamen University (Wang, Dai) 
– 10 from Second Institute of 

Oceanography, SOA (Chai, Xing) 



EU Biogeochemical-Argo: H2020 projects & 

interaction / coordination with ERIC Euro-Argo 

• AtlantOs  (Geomar lead); (2015-2019)  
– 6 BGC-floats (Chla, suspended particles, NO3, O2 

radiometry) in Atlantic (planning France, Germany, UK) 
– Implementation of pH sensor on PROVOR float => 

expected to have the full suite of 6 variables by the end of 
this year  

– DM BGC-Argo data base for the Atlantic to be produced 
• G7 and “lobbying” at a EU and ministry level 

• Earthos (Plocan lead: submitted) 
– Working on implementing passive acoustic (meteo, 

mammals), video (zooplakton) and hyperspectral 
radiometry on floats (with onboard data analysis and 
reduction) 

• ArgoTrain (LOV lead: submitted) 
 
 



ArgoTRAIN: International Training Network 

 15 PhD grants. International 
 Strong training: summer school, workshops, Webminar…. 
 From sensor development towards operational oceanography  



France Biogeochemical-Argo 

BGC-Argo floats Deployed in 2016 
• 2 in the NW Med Sea 
• 1 in the NASTG 
• 1 in the SASTG (retrieved through JCOMMOPS assistance) 
• 1 in the SPSTG 
• 8 in the SO (Kerguelen area, including 2 with under-ice capabilities) 
• 2 CAL-VAL floats in the Kerguelen area 
 
Expected future BGC-Argo procurement/ deployment 
• CNES + CNRS + regional funding: 4 floats per year (~4 years)= Chla + 

bbp + radiometry + O2 
• Albert II foundation (pH + O2) + regional funding (optics): 6 BGC 

floats 
• Expected/submission: EU/regional funding for 10 BGC-sensor 

payloads. Work with Coriolis for floats (upgrading the core mission) 
 



Germany Biogeochemical-Argo 

• New Oxygen Optode 
• (WP6.1 , jointly with KM CONTROS) 

- Currently full data evaluation 

- Extensive pressure test 

- Float & Wave Glider tests, 

- Further field test during  Meteor 
Cruise M133 in Dec. 2016 
(Capetown – Port Stanley) 

• New pCO2 Optode 
• (WP6.1, jointly with KM CONTROS) 

• Successful development of 
CONTROS O2 optode 

• pCO2 optode based on dual 
luminophore referencing 
technique (DLR) 

• Prototype of CONTROS pCO2 
optode available  in summer 
2017 

• Intensive lab testing of 
different DLR variants 
(frequency-domain vs. time-
domain DLR) 



Italia Biogeochemical-Argo 

Implementation objective 

• Focused on Mediterranean and black Seas 

• 5 BGC active floats  

• Planed 3 BGC-floats for 2017-2018: 2 Med Sea, 
one black Sea 

 

Specific research  

• Black Sea : OMZ and H2S 



JAPAN BGC-Argo  
Deployment 2017-2018 on-going activity & plan (JAMSTEC) 

2017:  

DO-DeepApex (T, S, p, DO)  4 

Rinko-DeepNINJA (T, S, p, DO)  1 

BGC-Apex (T, S, p, DO, Chl, BS)  1 

BGC-Navis? (T, S, p, DO, NO3, Chl, BS) 2(?) 

  

2018: 

DO-DeepApex (T, S, p, DO)  1 

Rinko-DeepNINJA (T, S, p, DO)  1 

BGC-Navis? (T, S, p, DO, NO3, Chl, BS) 1(?) 

Based on JAMSTEC Deep/BGC-float 
science plan, we will deploy (have 
deployed) about 10 floats in total (Feb 
2017 – Mar 2018). 
 
G7, AST, ADMT recommendations were 
really helpful to obtain resources for 
these deployment. 
             Thanks a lot!  

DO-DeepApex 
Feb 2017 

BGC-Apex 

RINKO-DeepNINJA 

Jul 2017 

 
RINKO-DeepNINJA 
Jan 2018 

BGC-Apex DO-DeepApex RINKO-DeepNINJA 
(coming soon) 

DO-DeepApex (x2) 
Dec 2017 

DO-DeepApex 
Dec 2017 
Mar 2018 

(Additional 3 BGC-floats, TBD)  



UK Biogeochemical-Argo 



• 74 SOCCOM floats deployed 
• 11 more in 2016/17 
• 34 in 2017/18 season (mainly 

S. Atl. & Indian sectors) 
 
• ~16 Equatorial Pacific floats 

with pH, O2, and PAL wind 
and rain sensors over 4 years 
(Riser, Yang, Johnson) 
 

• Exports, N Pacific, N. Atlantic 

US Biogeochemical-Argo 



• Funded proposal to Ken Johnson and Emmanuel Boss for a “OCB topical 
subcommittee focused on Biogeochemical-Argo” recently 

• Encouragement to develop synergies with the “Ocean Time-series 
Committee“ focused on shipboard biogeochemical time-series (interest in 
autonomous sensor development and integration with shipboard ocean 
time-serie) 

• Focal point for float science program development and coordination of 
various projects (SOCCOM and others) 

• Provide guidance for data processing (BGC Data Assembly Center for the 
SOCCOM program at MBARI).  

• Provide input to the International Biogeochemical-Argo steering 
committee.  

• First US BGC-Argo meeting in May 23-25 at Princeton 

US Biogeochemical-Argo 



Optode oxygen in air calibration 



GlodapV2 data base: high-quality measurements of, T, S, O2, 

carbonate system and nutrients over the last 30 years (724 

cruises: CLIVAR, GO-SHIP programs….) 



• Algorithms based on P, T, S, O2 (+ geolocation for Neural Networks) 

• Validate and adjust pH/NO3 sensor data from floats with pH/NO3 sensors 

• Estimate pH /NO3 on floats with no pH /NO3 sensors  

 

GO-SHIP lines / GLODAP data and BGC-Argo 



Surface ocean color climatologies 

+ 

Argo T/S climatology (Roemmich and Gilson ,2009) 

3D global climatology  
of bbp proxy of POC 

Synergies BGC-Argo satellite Ocean Color  

• Remotely detected Bio-optical properties and extended over the vertical 

dimension  thanks to T/S climatologies 

• BGC-Argo data : trainsing of the neural network allowing to developp 
transfer functions 

After Sauzède et al., JGR 2016 



Ocean color, SST, Altimetry, LIDAR 

BGC-Argo can be at the cross-road of in situ ship-

based measurements and satellite ones for more 

integrated observations 



 

Thank you! 


