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h"ps://www.ferrybox.com/	
FERRYBOX	Whitepaper	
	
	
	

X	
A	FERRYBOX		is	:	
	
An	automa3c	underway	measurement	system	.	
	
FerryBox	 technology	 allows	 taking	 automated	measurements	 aboard	
ships.	The	core	ocean	parameters	measured	are	temperature,	salinity,	
turbidity,	 and	 chlorophyll-a	 fluorescence.	 In	 addiIon,	 non-standard	
sensors	provide	data	on	currents	and	sediment	transport,	pH,	oxygen,	
nutrients,	and	algal	species.		
	
First	desgins	were	for	ship	of	opportunity	(ferries,	Cargo..)	

SchemaIc	diagram	of	a		FerryBox	flow-through	system	©EuroGOOS	FB	White	Paper	



RV	l’Europe–	30m	

History	
~2002:  First Ferrybox released (GKSS/HZG - Germany) 

… 

… 

2010:   IFREMER + CNRS install a Ferrybox on MV Armorique (English channel) 

2011:   CNRS install a 2nd Ferrybox on MV Pont Aven  (english Channel + bay of Biscay) 

… 

2015 :  Ifremer’s Scientists requires more underway measurement on RV 

2015-2016 :  Workgroup on underway measurement system 

2017:   Installation of a Ferrybox on RV Thalassa 

2018:   Installation of a PocketFerrybox on RV Europe 

2019:   To be continued… 
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MV	Pont	Aven	–	184m	

RV	Thalassa	–	74m	



How	does	it	looks	like	?	
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Different	manufacturers	for	different	needs	



Ferrybox	routes	examples	
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©	h"ps://www.ferrybox.com/	 ©	CNRS/INSU	

Routes	of	MV	Armorique	&	Pont	Aven	from	2011-2013	



Example	of	Ime	series	over	English	channel	
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Pierre	Marrec	et	al.	–	SB	Roscoff	
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Simulated	Research	vessels	route	

©	h"ps://www.geoportail.gouv.fr/carte		

RV	Opportunity	route	
(ROV	diving,	buoy	recovery)	

RV		regular	survey	
(fisheries,	geoscience..)	

?	Uncertainty	about	
spa3al	&	3me	covering	

✔	Regular=	Ime	series	
✔	survey=	same	area	



Current	cruises	on	Ifremer	
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RV	l’Europe–	30m	
Mediteranean	sea	

RV	Thalassa	–	74m	–	Bay	of	Biscay,	Irish	Sea,	
english	Channel,	North	Sea	



L’Europe	cruises	(May-Sept	2018)	
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Thalassa	cruises	(on	5	years)	
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©	Ifremer	

Missions 
Halieutiques 
annuelles  
(voir zoom 
dessous) 

  
DIVERSES 

missions 
(OVIDE 
biennale, 
affrètement 
occasionnels) 

  
PIRATA 
(Annuelle – 

mars) 

  
 
Cruise: 
IBTS 
Jan feb 
 
CGFS 
Oct 
 
EVHOE 
Nov 
 
PELGAS 
May 
 
 
PIRATA 
(March/april) 
 
Others 
(OVIDE, .. 
Charter 



IFREMER’s	FB	configuraIon	

October	16th	2018	 11	

Ferrybox:	
Manufacturer	:	-4H-Jena,	“Ferrybox	I”	
Thermosalinograph	 	 	SBE45	
Oxygen:	 	 	 	Anderaa	4835	
Turbidity 	 	 	Seapoint	
Fluorescence	 	 	 	BBE-AOA	
pH:	 	 	 	 	Meinberg	MV3010	
(pH	for	acid	control	and	not	a	scienDfic	sensor	!)	
Air	temp: 	 	 	PT100	
Debubbler,	auto-cleaning	system,	more	space	for	future	sensors	

+	Thermosalinograph	SBE21	

pocketFerrybox:	
Manufacturer	:	-4H-Jena,	“PocketFerrybox”	
Thermosalinograph	 	 	SBE45	
Oxygen:	 	 	 	Anderaa	4835	
Turbidity 	 	 	Seapoint	
Fluorescence	 	 	 	BBE-AOA	
pH:	 	 	 	 	Meinberg	MV3010	
(pH	for	acid	control	and	not	a	scienDfic	sensor	!)	
Air	temp: 	 	 	PT100	
No	debubbler,	no	auto-cleaning	system,	no	space	leR	!	

+	Thermosalinograph	SBE21	
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Link	(c)	-4H-Jena	Ferrybox	DescripIon	
Link	:	(c)	-4H-Jena	PocketFerrybox	DescripIon	
	



IFREMER’s	FB	configuraIon	
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Ferrybox:	
Manufacturer	:	-4H-Jena,	“Ferrybox	I”	
Thermosalinograph	 	 	SBE45	
Oxygen:	 	 	 	Anderaa	4835	
Turbidity 	 	 	Seapoint	
Fluorescence	 	 	 	BBE-AOA	
pH:	 	 	 	 	Meinberg	MV3010	
(pH	for	acid	control	and	not	a	scienDfic	sensor	!)	
Air	temp: 	 	 	PT100	
Debubbler,	auto-cleaning	system,	more	space	for	future	sensors	

+	Thermosalinograph	SBE21	

pocketFerrybox:	
Manufacturer	:	-4H-Jena,	“PocketFerrybox”	
Thermosalinograph	 	 	SBE45	
Oxygen:	 	 	 	Anderaa	4835	
Turbidity 	 	 	Seapoint	
Fluorescence	 	 	 	BBE-AOA	
pH:	 	 	 	 	Meinberg	MV3010	
(pH	for	acid	control	and	not	a	scienDfic	sensor	!)	
Air	temp: 	 	 	PT100	
No	debubbler,	no	auto-cleaning	system,	no	space	leR	!	

+	Thermosalinograph	SBE21	
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Link	(c)	-4H-Jena	Ferrybox	DescripIon	
Link	:	(c)	-4H-Jena	PocketFerrybox	DescripIon	
	



Ifremer’s	Metrology	lab	
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•  Habilited	by	COFRAC	(french	regulaIons)	
•  I	assume	:	the	1st	Ferrybox	ever	installed	in	
	a	metrology	lab	(open	to	discussions	!)	

Sea	Water	tank	
800L	
Adjustable	temp	0-30°C	
Adjustable	salinity	24-34	PSU	

Ferrybox	
scienIfic	
sensors	

SBE45	

Aanderaa	Optode	

Seapoint	Turbidity	

BBE	AOA	

Optode	CalibraIon	:	another	tank	(60L)	



SBE21:	
✔	Tough	
✔	reliable	
✔	historical	sensor	
X	manual	cleaning	each	X	weeks	
X	needs	60L/min	
X	takes	a	lot	of	space	for	coastal	RV 		
SBE45:	
✔	smaller	
✔	needs	less	flow	in	~2L/min	
✔	in	the	automaIc	cleaning	of	FB	(2*day)	
?	Impact	from	ambiant	temperature	?	
	
	
	
	
	

Details	on	SBE21/45	comparison	

14	

Test	in	a	metrology	lab	:	yes	there	is	an	impact	on	SBE45’s	Temp	sensor	

Tests	on	the	vessel	?	And	final	impact	on	measurement	of	salinity	?To	be	conDnued	
…	
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Ifremer’s	Metrology	lab	
More	results	?	
Let’s	talk	aRer	presentaDon	!	
	
QuesIons	regarding	metrology	?	
TesIng	FaciliIes	at	Ifremer	
	
Ifremer	metrology	office	contact:	
brest.metrologie@ifremer.fr	
	



Thalassa	InstallaIon	
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Thalassa	InstallaIon	
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Pump	1:	SBE21	+	Ferrybox	
Pump	2:	Taps	(wet	labs)	



L’Europe	configuraIon	

October	16th	2018	 18	



How	to	validate	those	“new”	sensors	?	
Lot of knowledge on Temperature & Salinity quality control, calibration, sensor 
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What about :  
Oxygen measurement ?   è Yes on ARGO float 
Turbidity ?     è some on on coastal observatory, CTDs 
Fluorimetry ?    è “measurement of biology is really complicated” 

Let’s try to find a good protocol to validate and to control those sensors ! 



Cruise	trials	
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Salinity,	Oxygen,	Turbidity,	Fluoresnce	…	
Cross-comparison	Ferrybox	+	PocketFerrybox	…	



Satellite	comparison	(1)	

21	



Satellite	comparison	(2)	
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Sa"elite	comparison(3)	
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©	OC5	turbidity	Algorithm	on	MODIS	satellite		–	Francis	Gohin	(IFREMER)	/	Romaric	Verney	(IFREMER)	/	Anne	Ritzmann	(NLWKN)	



Comparison	to	a	buoy	
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Thalassa	comes	back	to	Brest	harbour	each	6	weeks	

ObjecIve:	compare	
Thalassa/MAREL	data	
when	Thalassa	is	in	front	
of	the	buoy	to	check	
health	of	sensors.	
	
Problem	idenIfied	:	
Marel	data	are	delayed	
Impact	of	Ide	
	
IniIated	by	A.Ritzmann	
(NLWKN)	
	
Status:	in	progress	
(waiIng	for	several	Ime	
series)	

On	the	way	of	Thalassa	MAREL	Buoy	(High	frequency	monitoring	of	a	coastal	marine	environment),	acquires		the	
same	parameters	as	Thalassa’s	



ExtracIon	of	CTDs	data	of	cruises	
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Time	

Ferrybox	“underway”	

Chl-a	

Turb.	

Oxygen	



CTD	“at	staIons”	

ExtracIon	of	CTDs	data	of	cruises	
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Time	

Chl-a	

Turb.	

Oxygen	



ExtracIon	of	CTDs	data	of	cruises	

Time	Chl-a	

Turb.	

Oxygen	

ObjecIve:	create	a	”simple”	rouIne	to	extract	Turb,	Oxygen,	Fluo	and	all	data	of	CTD	at	-5m,		
from	all	Thalassa	Cruises	
Output:	a	Ime	serie	file	(netcdf)	and	be	able	to	compare	those	CTD	data	to	the	ferrybox	
	
Status:	not	started	yet	!	

Did	anyone	did	it	already	?)	



T H A N K  Y O U  
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