20 year’s of FerryBox developments at NIVA

«From a single Ferrybox line in Skagerrak to
several Expedition ships in Antarctica and
Great Lakes»

Kai S@grensen, Pierre Jaccard, Louise Valestrand, Caroline
Mengeot, Sabine Marty, Elizaveta Protsenko,
Helene Frigstad, Therese Harvey, Bert van Bavel,
Nicolas Roden and Andrew King.
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A postulate that we have experienced
OHiecote Olackizvelle —  The Fnce,/VO/T/

At AMust Be Memembered @That Chere
ds Nothing Iore Difficult To Plan,
IMore Doubtful OFf Success, Nor Illore
Dangerous @o lanage, Than The Creation

@DOf A New Sypstem.
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Tried to get funding from Environment Agency mid 1990 when Alga line started
Project funded in 2000 from the Norwegian Research Council

Invited tlo the FerryBox consortium here at Hereon trying for the 3 time with a EU-
proposa

Kickoff in December 2002 on the EU-FerryBox project here at the campus
NIVA was invited to several EU and ESA project with the FerryBox infrastructure

Made it possible to develop the system and increase the number of FerryBox
installations

Important when we got the FerryBox into the large national and local monitoring
projects

In 2018 we got 5+5 year Research Infrastructure project NorSOOP with 4 partners
NIVA, IMR, Apn and met.no

Status at NIVA and in NorSOOP are that we have been involved 14 FB-installation
including 2 microFerrybox and on 3 Expedition ships.

Running now 9 FB installations and 1 installation will come in 2011 and 1 in 2023.
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The first versions of the NIVA Ferrybox
.from 2001/2002

Temperature and salinity
(Seabird SBE 45 Micro TSG)

Chlorophyll-a fluorescence
(Seapoint)

Turbidity (Seapoint)

Added the Turbidity sensor with
a wiper (Polymetron)

@niva.no, 27.09.2022



Early results used to ©

emonstrate the

potential of the Ferrybox data.

Data from the Oslofjord with Color Festival

Sampling from Ferrybox
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We got the FB systems into local programs
Plankton blooms in the Outer Oslofjord in 2017

Breddegrad

Breddegrad

Kai.sorensen@niva.no, 27.09.2022
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Important that we got FerryBox into the
National Monitoring programs for
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Representativity of the one FB-depth for
WEFED of open exposed stations

Example 1: Tilreimsfjord: 5m versus Om and 10m using Chl a water sample data
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Chl a Fluorescence
“Chl-a fluoresence as proxy for Chl-a’

Chl-a also a proxy for estimation of phytoplankton biomass

-Day light, length of day i | hieh Day-night variation larger during
-Seasonal variations uorescence low at hig bloom - high production

. - concentrations
-Species composition

Mean monthly ratio of CHL-a FLUOR /HPLC 2003-2008. N=1413
T T T T

—@— Day + night i
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1400 datasets over 6 * ° T J T R
year (2003-2008) from |
the same shipina
transect including night
and day.

«Control» of the Chl_a-
FI /Chl-a ratio we can o 1
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Comparision of FB Chl-a_fl and station Chl-a
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NorSOOP: Norwegian Ships of Opportunity
Program extended with Expedition ships
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MicroFerrybox (uFB) developed during the
Covid. Used on one of the Coastal Steamers

uFB: Temp, Cond/Sal, Oxygen, Chl-a_Fl, Turb, ~ Pump box supporting also pH and Installed at Kong Harald with a
fDOM, Electronics and a microcontroller pCO2 pH box

NI M. Kai.sorensen@niva.no, 27.09.2022



Moved into the Expedition ships in 2019

Information to the passenger will be important

NIVz-

Bringing

ocean science on board
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Ships of opportunity at Expedition ship

Console for S — Meteorological
Ocean Literacy = —— observations

Laboratory S Deck sensors
for Citizen g ——————— for satellite
Science e —— e validation

FerryBox sensor Advanced water
system samplers

N’Vll Kai.sorensen@niva.no, 27.09.2022



Science Center on board Roald Amundsen

Phytoplankton from November 12, 2019
t d Chaet species were the most abundant Chlorophyll-a concentration 495 mg/m3
temperature 824°C. salinity 30563 %
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Massive plankton bloom when we passed the
«Antarctic convergence zone» 16. February-22
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Trained the Expedtion Team in preservation of Chl-3a,
phytoplankton and Microplastic samples and

maintenance and controls of the FerryBox
S [ (i s i



The Ferrybox installation on Viking
Octantis with Laminar flow cabinet for
I\/Ilcroplastlc sample preservatlon

en@niva.no, 27.09.2022



Viking Octantis Laboratory for
passenger with Microscopy and FTIR
spectrometry for plastic analysis




« The Ferrybox systems is an excellent costs effective system for water quality
monitoring of surface water

 One depth data are representative for the surface (0-10m) water masses (WFD) in
open exposed areas along the FerryBox route in Norwegian waters/Kattegat

* The Norwegian ships used in WFD and Ocean Acidification monitoring can
replace/supplement traditional stations monitoring.

e The core sensor like Temp., Sal., 02, Chl _a_Fl, PC_Fl, PE_FI, cDOM _Fl and turbidity
works well with proper maintenance, biofouling handling e.g. the SOP

Water sampling for phytoplankton, nutrients and BGC-parameters are possible

 The FerryBox systems can be used for some atmospheric research and satellite
validation (SST, reflectance, water quality products)

*  The ships can host several advanced sensor systems like ADCP, CPR, XBT
Advanced carbon systems sensors (pH, pCO2, Alkalinity) are used

 New sensors like PSICAM, FRRF, flowcytometry and nutrients to be
tested/implemented

 Advanced sampling for microplastic are possible. Advanced sensors in the future?
« The passenger should have visualization system of data and environmental info

NIVz-
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