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Presentation outline

ÇThe « bio » variables to be measured.

ÇThe various component / platforms of a sustained in situ observations system.

ÅGliders

ÅFloats

ÅAnimals

ÅEulerian Time Series

ÅShip-based repeated hydrography

ÇThe issue of data flow, data management and data policy.

ÇThe OCR satellite observation component.

ÇTowards integration

ÇRecommendations

ÇThe context and the challenges



The context and the challenges

ÇOcean biology and biogeochemistry under increasing stress.

ÇOcean biology and biogeochemistry heavily depend on physical forcing.

ÇPhysical forcing and associated ñbioò response : a continuum of spatial (sub-meso / meso / 

basin / global) and temporal (diurnal / seasonal / decadal) scales.

Ç The last century : a century of undersampling, especially for ñbioò: a large part of the 

variability in oceanic biological processes missed by traditional sampling.

Ç Rapid technological advances in ocean observations:  physical oceanographers have 

been the first taking benefit from it (i.e. Argo floats).

Ç With a certain time lag, biological and biogeochemical oceanographers are undertaking a 

similar technological rupture; development of ñbioò sensors that fit with the requirement of the 

new platforms (low consumption, miniaturization, endurance). 

Ç Based on these new technologies, pilot projects have been launched.

Ç Biological oceanography is emerging from its data-limited foundations.

Ç If, from these emerging (individual, national) initiatives, we begin to coordinate in terms of 

networks, arrays, data sharing and management, a revolution can be expected in observation 

for biological and biogeochemical oceanography.



The context and the challenges

ÇBoth scientific and operational objectives for biology require the ñin situò part to 

be designed and implemented in tight synergy with two other essential bricks of an 

ocean observation system: 

ÅBiogeochemical / Ecosystem modeling:  from NPZ models to Plankton functional Types 

(PFT) models.

ÅSatellite observation of Ocean Colour Radtiometry (OCR). Global, synoptical, time-

series.

ÇTwo main expected outcomes from such an in situ observation system:

ÅScientific outcomes are : enhanced exploration, improved understanding of change and 

variability in ocean biology and biogeochemistry (over a large range of spatial and 

temporal scales), reduction of uncertainties in biogeochemical fluxes.

ÅOperational outcomes are: ocean biogeochemistry and ecosystem predictability; 

provide (real time) open data to scientists, users and decision-makers.



The core ecosystem and biogeochemical variables: which ones?

CWPs: Send, Gruber, Claustre, Byrne, Schuster

ñFor biogeochemical time-series, the list of potential measurements is nearly endless and 

justifying inclusion / exclusion is difficult. Decisions as to what to measure, as well as how to 

measure, are never trivial. The list of ñessentialò measurements for time-series can grow 

to the point that sustainability of the entire enterprise is put at riskò. 

from Send CWP

ÇObservation valid for any kind of observation platform.  

Ç Mandatory : selection (labeling) of core variables of the future system.

ÁScientific relevance (also with respect to modelers needs and OCR remote sensing products)

ÁRoutinely and autonomously measurable by a variety of platforms (sensors) .

ÁData quality: agreement between established (discrete) protocols

ÇAt the moment, potential core variables over the vertical dimension are: O2, NO3, Chla, 

POC. Their progressive implementation in the integrated system can be envisaged.

ÇProgressive implementation / labeling of additional variables with the maturation of sensor 

technology.

ÇVariables of the CO2 system operational for surface (ship-based underway, VOS, drifting 

buoys, ) or fixed depth (moorings). Not vertically resolved.



The core ecosystem and biogeochemical variables: which ones next? 

CWPs: Byrne, Feely, Sieracki, Schuster, Handegard, Adornato

ÇNutrients: MicroSystem Technology

miniaturized 

ecogenomic sensors

Bowler et al., 2009

ÇPlankton functional types

Áimaging systems

Áparticle counting

ÁHyperspectral / multispectral radiometry, spectrofluorometry

ÁParticulate Inorganic Carbon (PIC). Birefringence method (Bishop) 

ÇVariables of the CO2 system

on floats (Arne Kortzingerôs talk) 

ÁpH : Ion sensitive-field effect transistor (ISFET) (Martz and Johnson)

ÁpCO2 sensor

Árequired : DIC and TA sensors

ÇMid-trophic Automatic Acoustic Sampler (MAAS)

Ámissing link between plankton and fisheries



CWPs: Gruber, Claustre, Freeland, Roemmich

ÇFloats with O2, NO3, Chla, POC : growing number of individual projects being funded.

ÇCoordination of various groups.
ÁO2-Argo (IOCCP)

ÁBio-optical floats on Argo (IOCCG)

ÁThe Euro-Argo initiative

ÁObserving Biogeochemical cycles with floats and gliders (US OCB)

ÁIMBER WG?

Ç In parallel move on the planning of a global float dissemination (by basin or global 

coverage).

ÇRegional case or pilot studies required for demonstrating 
Ásensor accuracy and stability are sufficient for stated scientific objectives.

Áreal-time and delayed mode QC capabilities for the community.

A ñbioò float array

ÇLikely the most cost-effective platform to acquire biological data at a global scale.

Implementation



ñBioò Glider 

network

CWPs: Testor, Roemmich

Ç Same ñbioò sensors / variables as for floats: Chla, O2, POC, (NO3).

Ç Complementary to floats for enhancing spatial / temporal coverage in critical areas 

for biology and ecosystems:

Áopen ocean  / coastal interface.

ÁRegional seas.

ÁEastern boundary currents.

Ç Ideal for sub-meso / meso scale (1km-100 km) investigations

ÇGlider ports / centers emerge in various places

Implementation

ÇFuture : Transoceanic ñship repeated transect-likeò lines from glider port to glider port.

ÇRely on presently forming cluster of (individual / national / international) initiatives 

(e.g. EGO) to build the network for the next decade.



ñBioò Animals in 

Polar Latitudes

CWPs: Boehme

Ç Implementing bio-sensors on animals even more 

complicated than on floats and gliders

ÁArgos telemetry, data reduction, sze and energy

Ç Animal-borne systems nicely complement gliders 
and floats at polar latitudes.

Ç~100 animals for both polar regions. 

Ç20% equipped with fluorometers to start.

Temperature

Chla

ÇPromising Chla measurements (Guinet).

ÁO2 on the way.

Implementation



Ship-based Repeat Hydrography 

and ñBioò measurements

CWPs: Hood, Schuster, Feely,

Ç Already: the variable of CO2 system are ñcore variablesò. 

ÇDecadal survey requiring full basin synopticity (over <3 years)

ÇSub-set of decadal survey line every 2-3 years

ÇNear future: implementation of new core biogeochemical variables (some of them not 

amenable to autonomous vertical profiling).
ÁSome PFT proxies (cytometry, pigment), essential for validation of PFT models.

ÁBio-optical measurements (fluorescence, transmissiometer).

ÇSimilar core variables on IMBER, SOLAS and GEOTRACES cruises (coordination 

required).

Ç Ideal cruises for deployment of biogeochemical floats  (simultaneous reference 

discrete measurements requited for QC ).

Implementation


