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Ocean Obs 19 abstract: 

Implementing global BGC-Argo: towards a sustained 

program synergistically interacting with other components 

of the global observation system. 

 

H. Claustre et al., 

 

• Need to grow base program beyond research-scale projects, 

• Need to build stronger links/synergy with programs such as 

GO-SHIP, SOCAT, IOCCG (Int. Ocean Color Coord. Group), 

• Next step – basin scale, international “experiment” that 

demonstrates data consistency/capabilities across the many 

nations and which addresses key science topic, such as 

basin scale CO2 flux and biological/physical drivers. 



« BGC-Argo best practice » paper 

• Contribution to the special issue « Best practices in 
Ocean Observing » of Frontiers in Marine Science 
(Ocean Observation section) 

• Paper will be organized along the various steps 
required for in fine producing high quality 
interoperable data for end-users. 

• Paper will rely on « grey literature » (protocols, hand-
ones, tools) that will be DOIsed. 

• Henry Bittig will lead & community will be 
contacted soon 
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BGC-Argo : evolution of scientific production 
(bibliography maintained at biogeochemical-argo.org) 
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Table 1.  Profiles to depth > 900 m. 

Parameter Avg. Ship Profiles  

per year 

(2001-2010) 

BGC-Argo Profiles  

per year 
 

BGC-Argo 

 /Ship 

 
2016 2017 

Oxygen 1730 15324 12969 8 

Nitrate 1231 5188 4601 4 

pH 460 1892 2736 5 

Source US NODC Argo GDAC 

BGC-Argo* has become the dominant source of open ocean 

biogeochemical data! 

  

* Caveat – While nearly all US data is qc’d in real time, not all 

nations have implemented these real time qc protocols.  



First float profile data after qc 

compared to bottle samples collected 

when float deployed (Johnson et al., 

JGR Oceans 2017). 

Bottle samples are not 

used to calibrate sensors, 

they are an independent 

assessment of accuracy. 

Excluding O2 data 

Abs(gradient) > 0.5 

µmol/kg/m 

N=1600 

N=1400 

N=1100 





Data snapshots 
with doi 

FloatVIZ Adopt-A-Float Argo GDACs 

AOML 
FTP 

Science-quality Data! 

Data  
Assembly 

Data Adjustment & 
Validation in MATLAB 

(“SAGE” GUIs) 

 
 
 
 
 

Float Satellite 

Ship Bottle 

USER 

Informal Audit 

Empirical Algorithms  
MLR, LIR, CANYON 

rsync 

FTP 

Raw data 
processing  

Factory calibrations, 
Automated QC 

adjustments 

Rules 

NOAA (PMEL) 
France (LOV) 
India (INCOIS) 
China (next summer) 





UK (B King)  
 

6 pH/O2 floats 

in So. Atlantic 



BGC-Argo Deployment Plan (2018/19) by China 

Institution Num Model DO  ECO OCR NO3 pH Area 

SIO 4 Provor √ √ √ √ Northwestern Pacific 

SIO 2 Provor √ √ √ √ √ Northwestern Pacific 

SIO 4 Provor √ Northwestern Pacific 

SIO 2 Provor √ Northwestern Pacific 

SIO 2 Navis-Trec √ √ √ √ √ Northwestern Pacific 

ZJU 2 Navis √ √ √ South China Sea 

OUC 12 Provor √ Southern Ocean 

SIO:    Second Institute of Oceanography, SOA (Hangzhou) 

ZJU:    Zhejiang University (Hangzhou & Zhoushan) 

OUC:   Ocean University of China (Qingdao)  



BGC-Argo Deployment Plan (2018/19)  by China 

2 (ZJU) 

14 (SIO) 

12 (OUC) 



JAPAN BGC/Deep Deployment 
2018-2019 plan (JAMSTEC) 

  

FY2018: DO-DeepApex (T,S,P,DO) 1 

 Rinko-DeepNINJA (T,S,P,DO) 3 

 BGC (T,S,P,DO,NO3,Chl,BS)  2  

 BGC (T,S,P,DO,Chl,BS)  1 

 BGC (T,S,P,DO,pH,Chl,BS)  2 

 DeepNINJA (T,S,P)  1 

 DeepApex (T,S,P)  13 
 

FY2019: DO-DeepApex (T,S,P,DO) 1 

 Rinko-DeepNINJA (T,S,P,DO) 3 

 BGC (T,S,P,DO,NO3,Chl,BS) 2  

 BGC (T,S,P,DO,Chl,BS) 0 

 BGC (T,S,P,DO,pH,Chl,BS) 3 

 DeepNINJA (T,S,P)  1 

 DeepApex (T,S,P) 6 

 +α 

Based on JAMSTEC Deep/BGC-float science 

plan, we will deploy about 23 floats in total. (Apr 

2018 – Mar 2019). Next FY, 16 floats and more 

are planned at present. 

G7, AST, ADMT recommendations were really 

effective to enable to deploy the largest number 

of BGC/Deep floats by JAMSTEC. Thanks a lot!  
BGCs Deep-Apex 

series 

DeepNINJA 

series 

1 

2 3 8 1 

1 

1 
2 

2 

1 1 



Germany 

 
• 3 Apex with O2/pH in May 2018 as a 

pilot project, 

 

• Proposed extension of German Argo to 

include 5 O2/pH floats each year in 

subpolar N. Atlantic near ICOS VOS 

lines. 



• 32 floats over 2018-2019  
– Med Sea (East and West): 11 
– Southern Ocean (Kerguelen) : 4 
– South Pacific gyre (Tahiti, Marquesas): 4 
– North Atlantic (Labrador): 2 
– Arctic (Baffin bay): 5 
– Equatorial pacific (to be confirmed): 2 
– TB: 3 

• 10 published BGC-Argo papers in 2017 (4 in 2018). 
• R & D Cooperation with Seabird and NKE to integrate the Seabird 

pH sensor on NKE float (float now measuring the 6 BGC core 
variables). 

• Integration in ADMT (Schmechtig, Poteau, Bittig). 
• Administration of the BGC-Argo Web Site. 
• Management of the BGC-Argo newsletter 
• BGC-Argo twitter 
• Outreach / “adopt a float”, in collaboration with US-SOCCOM. 

 
 

France contribution to « BGC-Argo » 



• 106 Active Floats, 

• 3 more years with 30 

to 35 floats/year, 

• All data goes to 

GDAC,  

• QC/adjustments to 

produce climate 

quality data stream, 

• Discussing program 

extension. 

O2, NO3, pH, Chl, Backscatter 



US Tropical Pacific Obs. Sys. 

 

• Riser et al. (NOAA),  

• 15 floats/4 years with 

pH/O2/PAL/FLBB 

 

• Emerson et al. (NSF, X-Prize),  

• 6 floats/2 years with 

O2/NO3/pH 

• 6 floats/2 years with O2  



US NAAMES & EXPORTS 

 

• Boss (NASA NAAMES),  

• 5 floats with O2/Bio-

optics in North Atlantic 

(deployed) 

 

• Fassbender (NSF & NASA 

EXPORTS),  

• 2 floats in 2018 with 

O2/NO3/pH/Bio-optics at 

Ocean Stn. Papa, No. 

Pacific 



 





Mean 1 9 5 

SD 3 2 11 

N 

Samples 1088 216 235 

Mean 0.1 -1.5 

SD 0.6 0.5 

N 1152 186 

Mean 0.005 0.033 

SD 0.012 0.009 

N 977 138 

Fleet average 

accuracy 

Fleet average 

precision (SD) 

O2 1 µmol/kg 2 µmol/kg 

NO3 0.1 µmol/kg 0.4 µmol/kg 

pH 0.005 0.008 


