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Abstract :

Since the eighties, several French organizations (Ifremer, CNRS, and marines universities) have joined
their forces to operate the first high frequency automated network around France. Now days, 14
Instrumented platforms are in operation along the North Sea, the Atlantic and Mediterranean French
coasts. Furthermore, this organization is now largely contributing to the French national Research
Infrastructure named “I.R. ILICO”.
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L INTRODUCTION

While the feasibility of continuous and high frequency in
situ monitoring is now operational, manual sampling is still the
basis for most of the assessment of the coastal environmental
zone. The European  Water Framework  Directive
is an excellent

illustration of that case, where all the collected data are
measurements provided by human operator at sea...But a better
understanding of many zones and typically the estuaries and
bays also needs more and more measurements. Consequently,
new technologies in sensors, and innovations tend to show that
the next stage will include more automated measurements.
Those automated monitoring of physical, biological and
chemical parameters is being done by using large buoys and
fixed infrastructures.

II.  “Co4aST HF” GENERALITIES

In France, the major research institutes and marines
universities joined together in order to optimize and federate
themselves around the essential coastal automated stations. The



National Observation Infrastructure network “Coast HF” was
consequently created and organized in 2018. All the data are
since that moment available through different web accesses as:

e  www.coriolis-cotier.org,

e  WwWw.copernicus.eu
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Furthermore, the operational “COAST HF” network is now an
essential part of the national French Research Infrastructure
“ILICO”: So that, ILICO gathers eight elementary networks
which are represented below:
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Fig. 1. “Coast HF” French network
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The members which have created that Research Infrastructure
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Fig. 3. “ILICO” members

The main parameters recorded over the 14 platforms are
logged each 10 minutes and transmitted each 12 hours to the
central shore station (all the measurements are physically taken
just under the surface; typically 2 meters):

e  Temperature,

e  Salinity,

e  Fluorescence

e  Turbidity,

e Dissolved Oxygen
e pH

Some additional parameters are also available on several
stations such as:

e Currents, and waves height, period  (Mesurho station)

e Nutriments (NH3, NO3, SiO4, PO4) (Smile buoy)
e  Primary production (Smile buoy)
e (CO2 fugacity (Marel Iroise buoy)

e Meteorological parameters: wind, pressure, humidity,
Photosynthetically Absorbance Radiation: (SCENES
buoy, MAREL Carnot Station)

And several stations are also providing surface and bottom
measurements (MOLIT buoy, Mesurho platform, and EOL
buoy.)

III.  “CoAST HF” ARCHITECTURE

A. Global organisation

First, the network was organized to share human and
technical resources from the logistic, to the data management
even throw the metrology aspects and best practices.

After that, proceedings were built under the acceptance of all
the partners with the objective to all work under quality
qualifications (ISO 90001 and ISO 17025).



The finality of the network is at the end to produce qualified
data in order to keep the possibility for the scientists to work
together, compare and valorize the data independently from the
sensors and the platform of data logging. This way of work
should also be available at a Europe scale.

B. Data management

Consequently, the data management is at the end of the
process one of the most important piece of the puzzle. It’s more
evident by looking at the diagram below:
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Fig. 4. European datagate accesses

IV. EXAMPLES OF PLATORM AND ASSOCIATED RESULTS

The objective of this paragraph is to show a typical significant
example for a number of chosen referent platforms, from the
North to the South.

A. MAREL CARNOT station (nutriments measurment)

Fig. 5. Marel Carnot Station

This station was launched in 2004, it is one of the oldest of the
“Coast HF” network. This platform was installed close to the
harbor of Boulogne-sur-Mer in the Channel Sea. One of the
reason for the location was to study the trend about the
development of a species of plankton. The proliferation of this
gelatinous plankton is directly related to the nutriments
concentration. The “Marel Carnot’ automated station offers
the possibility of in situ continuous high frequency
measurement as shown in the fig 6 below.
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Fig. 6. High frequency Nutriments data sheet on Marel Carnot Station

B. SCENE buoy (turbidity acquisition)

Fig. 7. SCENES buoy in Bay of Seine River

This buoy is the latest station which runs now in an operational
way in the bay of Seine close to the harbor of Le Havre where
one of the most important question is the sediment transport.
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Fig. 10. First results on the Smile buoy (Primary production)

D. MAREL IROISE station (PCO2 measurements)

Fig. 9. SMILE station in Bay of Seine River, close to Luc Sur Mer

This platform was very recently moored in the Channel, close
to the harbor of Ouistreham in Normandy. The problematic was
here the study by the University of Caen of the primary
production by the mean of integration of a brand new in situ
instrumentation: the Fast Rate Repetition Fluorimeter (FRRF
by Chelsea Instrument).

Fig. 11. Marel Iroise buoy in Iroise Sea close to Brest

Marel Iroise is now the oldest in sifu high frequency long term
station, which was moored in 2000 in the Iroise Sea close to the
harbor of Brest. It is at the moment the only one station which
records continuously the Carbon Dioxide fugacity.
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Fig. 12. CO2 fugacity meaurement on long term series Marel Iroise

E. MOLIT buoy (two levels measurment station)

This very particular buoy was moored in the Bay of Vilaine
with the scientific motivation to analyze and compare the
physicochemical parameters from the surface and bottom sea
water. The place is known to have some anoxia in particular
conditions. The consequence is a very special mooring as
shown below, with two level of pumping for analyze.

Fig. 13. Special mooring for two levels MOLIT buoy
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Fig. 14. Example of stratification measurement on MOLIT buoy

F. MESURHO Station (example oj two levels station)

Fig. 15. Mesuho two levels automated station in the Mediterranean Sea

This station is part of the very rare two levels measurement
buoy, moored in the Mediterranean Sea close to Fos sur Mer in
the estuary of Rhone River. The main reason of this two levels
station is the study of sediment transport threw the river Rhone,
with a highly stratified sea water.
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Fig. 16. Mesurho examples of exteme events

V. INNOVATION

One of the most important constraint for the coastal
monitoring at sea is the energy (production and consumption).
So that teams are working in the both sides:

e Limitation of energy consumption by designing very
low consumption devices,

e Use of new energy production systems as solar panel,
wind mills or even wave energy converter.

The Ifremer Institute worked over the two ways, firstly on a
very low consumption embedded automate named
COSTOF?2 and which would in a near future be installed on
all our coastal stations. This new device is now industrialized
by the RTSYS local Company: https:/rtsys.cu/fr/costof2.

Ifremer worked also on new systems for energy conversion,
and has for instance a partnership with the GEPS-Techno
Company a specialist in wave converter generator:
www.geps-techno.com/octopusea/. The results of this




cooperation is the SMILE Buoy which uses Sonar Panels
and wave converter to be self-sufficient for the energy.
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