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Motivation

Particulate matter concentration is an essential ocean variable (EOV) commonly used
to describe biogeochemical processes over a wide range of spatial and temporal
scales (Chai et al., 2020). Observations of particulate matter concentration are also
important to reduce the uncertainties of ocean carbon budget estimates (Brewin et al.,
2023) and improve the estimates of ocean productivity, such as net primary production
(NPP) and net community production (NCP), which can be used to constrain coupled
physical and biogeochemical numerical models.
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Fig. 1: Scheme of accumulation of uncertainty from remote-sensed coverage and are often Ship-borne
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® 8000
M

s " I
) 1 1000

aph ]

adg : 100
M

bbp Bl R o
M

Kd ‘ -
\ 1

s u

123456728 9101112
Month

Fig. 2: Temporal distribution of in-situ database of chlorophyll-

a concentration (chl), remote sensing reflectance (rrs) and Fig. 3: Platforms traditionally used for b, data acquisition including

particulate backscattering coefficient (bbp) (Source: Valente et BGC-Argo floats, gliders, ship-based measurements, and mooring.
al., 2022)

The BGC-SVP drifters

decades ago.

Advances In global broadband
satellite  communication, low-
power microprocessor technology
and the availability of self-
contained backscatter sensors
designed for long-term
deployments have revamped the
interest in this approach.

The Biogeochemical-SVP drifter (BGC-SVP drifter) is configured to collect at high
frequency resolution SST, backscatter, chlorophyll-fluorescence, subsurface
temperature and salinity measurements and oxygen (Fig. 4).

he use of Lagrangian (i.e., water following) Surface Velocity Programme (SVP)
drifting buoys (e.g., Centurioni et al., 2018) similar the ones used to sustain the
Global Drifter Program (Niiler, 2001) in ocean color studies was pioneered over 3

Fig. 4. Schematic showing a deployed BGC--SVP drifter with indicated the
location of the SST, CT and optical sensors (Bellacicco et al. 2024).
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Main goals

The INSPIRE project aims to address this gap by developing a Global
Observing System (GOS) specifically tailored for validating satellite by,
products, harmonizing remote sensing, Lagrangian modelling and in situ data.

This involves using a new generation of Surface Velocity Programme (SVP) drifting
buoys equipped with b,, sensor, known as Biogeochemical-(BGC)-SVP drifter.
Designed for extended deployment periods, they offer a promising solution for
collecting data in challenging marine environments by the combination of the
Lagrangian approach and a high sampling frequency.

This project seeks to optimize drifter deployment locations to maximize the
number of in situ observations for satellite match-ups and demonstrate GOS
applications.
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Fig. 5: INSPIRE flowchart, which also outlines the project's work packages.
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INSPIRE will integrate
three innovative elements
for the GOS
conceptualization,
implementation, and
demonstration:

Subgrid
parameterization: the
Kinematic

Lagrangian Model
(KLM).

simulated Lagrangian
trajectories.

using the BGC-SVP
drifters through an
adaptive sampling
strategy - possible
matchups with
backscatter from
Sentinel-3/OLCI,
OCI/PACE and ESA-
CCI data by the
application of QAA,
GSM and GIOP
algorithms
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