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2. Statement of Decisions 

WP# Decisions / Recommendations 

WP1 - TO PROPOSE A MULTI-STAGE METHODOLOGY FOR THE DEFINITION OF 
THE JERICO LABEL TO BE CONCLUDED BY A WORKSHOP BEFORE END OF 
JERICO (THE DELIVERABLE IS THE FIRST STAGE) 

WP2 - TO STRENGTHEN THE INTERFACE BETWEEN JERICO AND THE 
EUROGOOS COMMUNITY. MAYBE PLAN A WP2 Workshop WITH PARTNERS 
BEFORE ANNUAL EUROGOOS MEETING  

- TO SEND DRAFT OF THE DELIVERABLES D2.1 & D2.2 before end of October 

WP3 - TO CLARIFY THE USE OF GOOGLE TOOLS WITH WP6 
- TO PROVIDE A MEETING/WS AGENDA FOR 2013 

WP4 - THE DRAFT OF D4.1 TO DELIVER BEFORE CHRISMAS  
- TO PROVIDE A MEETING/WS AGENDA FOR 2013 
- JERICO Working Group ON CALIBRATION TO BE ORGANISED AND ALSO A 
SCIENTIFIC WORKSHOP DURING NEXT PERIOD 

WP5/WP7 - PARTNERS NEED TO HAVE A DEDICATED WORKSHOP WITH PARTNERS 
INVOLVED IN WP5 AND WP7 (MAY BE A “HOTLINE” WILL BE NECESSARY) 
- ACTION OF THE PARTNERS: TO PROPOSE OR VALIDATE THE CONTACT 
PERSONS FOR THE # INFRASTRUCTURES 

-WP7: TO PROPOSE A “KICK-OFF” FOR TOP IN 2013 

WP6 - PERMANENT ACTION OF PROMOTION OF OCEANBOARD 

-CONFIRMATION OF THE PROGRAM AND AGENDA OF THE FIRST SUMMER 
SCHOOL AND PROPOSAL FOR THE THEME OF 2nd SUMMER SCHOOL 

WP8 - TO FINISH THE 1st CALL EVALUATION PROCESSUS BEFORE END OF 
OCTOBER (AND COST EVALUATION) 
- TO PREPARE THE DRAFT OF THE NEXT CALL IN THE EARLY NOVEMBER 

WP9 - TO ENHANCE COLLABORATION WITH WP2 AND WP10  
+ PROMOTION OF THE TNA INFRASTRUCTURES 

WP10 - TO EXCHANGE BETWEEN CNRS AND CNR ON BIOFOULING 
- TO ORGANISE A SCIENTIFIC WORKSHOP IN THE EARLY AUTUMN 2013 
- TO PREPARE A WP10 INTERMEDIATE REPORT FOR THE MID TERM 
REVIEW 
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3. Organisation & overview of the week's 
agenda 

The First JERICO General Assembly was organised in Heraklion on 1st & 2nd Oct. 2012. The 
coordinators took the opportunity of this important meeting, where most of partners were present, to 
organise other specific workshops and meetings plus individual WP meetings. 

Indeed, partners met in an informal way in short parallel WP meetings on Monday morning to prepare for 
the General Assembly discussions and to coordinate WP activities.  

In the afternoon of 1st Oct., a dedicated meeting officially gathered the TNA (Trans National Access) 
selection panel to debrief and conclude after the first TNA call and selection process. Up until the 
meeting date, 6 proposals have been given the green light and needed to be definitively validated to start. 
In addition, 3 proposals were still on post-evaluation and the panel had to conclude these post-
evaluations. A minute of the TNA selection panel meeting, including final decisions, is provided in this 
report (see section 4). 

The General Assembly started on Monday afternoon and finished Tuesday evening. This is reported 
in section 5. Then a Steering committee meeting concluded the General Assembly and is reported in 
a dedicated document. 

Considering the need to anticipate the strategy for the future of coastal observatories, one of the main 
JERICO final objectives (deliverable D1.11), the coordinator decided to initiate discussions on the 
related topic by organising a dedicated workshop on Wednesday. Discussions and conclusions are 
reported in a dedicated report. 

To carry on WP3 and WP4 activities and to improve cross exchanges between both WPs, a workshop 
on Best Practices was organised on Thursday and Friday. Outcomes of the workshop are reported in 
section 6.  

A synthesis of the week agenda is presented hereafter. 
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GENERAL AGENDA FOR GA & WORKSHOP IN HERAKLION 

 

Monday October the 1st  8.30-10.15  WP3/4 preparatory meeting – room 1 

  WP6 preparatory meeting – room 2 

10.30-12.30 WP10 preparatory meeting – room 1 

WP2 preparatory meeting – room 2 

WP8 preparatory meeting – room 3 

Lunch 

    14.00-15.45  TNA evaluation panel committee meeting 

15.30-16.00 Welcome coffee 

16.00-18.30 GA – Coordination and reporting 

  

Tuesday October the 2nd  9.00-12.30 GA WP 1 to 7 

    Lunch 

14.00-16.15 GA WP 8 to 10 and conclusion 

16.30-18.30 Steering Committee  

 

Wednesday October the 3rd    9.00-12.30 Workshop on future coastal prospective/strategy
 (presentation) 

    Lunch 

14.00-17.00 Workshop on future coastal prospective/strategy
 (discussion) 

    Evening event  

 

Thursday October the 4th    9.00-12.30 Best Practices Workshop – session 1 

      Lunch 

14.00-18.30 Best Practices Workshop – session 2 

 

Friday October the 5th    9.00-12.30 Best Practices Workshop – session 3 

    14.00-15.00 Best Practices Workshop - conclusion 
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4. TNA evaluation panel committee 
meeting 

4.1. Agenda of the TNA Selection Panel meeting  

 
14.00-15.45  Monday October the 1st 

 
1) Status of JERICO TNA submitted proposals, next steps, 2nd call 
 

2) Approval of the Firs TNA Call  Evaluation Report 
 

3) Approval of received revised proposals 
 

4) Debate of the evaluation procedure, critical points and suggestion for 
improving it. 
 

5) Formal approval of TNA web pages at http://www.jerico-fp7.eu/tna 
 

 

4.2. Minutes of the meeting  

1) Status of JERICO TNA submitted proposals, next steps, 2nd call. 
 
We received 13 proposals, of which two were rejected not fulfilling the requisite of a score 
greater than 60. Amongst the rejected proposals, one was not eligible since the Principal Investigator 
leading the User Group works in the same country where the legal entity operating the targeted facility 
operates. The other one was withdrawn by the Principal Investigator. 

As regards the remaining proposals, three are still under revision (see next point 3) and six proposals 
were approved and the operators of the targeted facilities are presently interacting with the User Groups 
to define the detailed work plans and to schedule the experiments. 

The next call will open on 14 January 2013 and will close on 18 March 2013. The evaluation by the 
Selection Panel will be from 8 April to 15 May, 2013. The promotion of the next call will be also done 
through EUROGOOS, IMOS and Janet Newton towards the US coastal scientific community. 
An extra call will be organized within the end of 2012 for short projects to conclude before the end of 
2014. 
 
2) Approval of the Firs TNA Call Evaluation Report. 
 
The Report was distributed to the Selection Panel by email in July and made also available at a Dropbox 
link. We already received the approval by email from Franciscus Colijn, Roger Proctor, Alicia Lavin 
(confirmed during the videoconference), Janet Newton (confirmed at the meeting). Laurent Mortier and 
Hans Dahlin approved during the meeting. The approvals by Richard Dewey and George Zodiatis, were 
still expected after receiving these minutes. 
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3) Approval of received revised proposals. 
 
Since 2 of the 3 proposals were received between Friday 28 September and Sunday 30 September, the 
final approval is postponed. Stefania Sparnocchia will summarize the status of the review, including also 
comments by the facility operators, in an Addendum to the evaluation report. 
She will send the report to the Panel within next Wednesday (Oct 17th) for final approval. 
 
4) Debate of the evaluation procedure, critical points and suggestion for improving it. 
 
The Panel discussed the present selection procedure and selection criteria, also considering the results of 
discussion on the procedure made at the WP8 meeting in the morning. 
 
The procedure implemented for the first call was as followed: 

1. Evaluation by the Selection Panel (SP) based on scientific excellence, innovation and impacts 
on the state-of-the-art. Each proposal is evaluated by 3 members of the SP. 

2. Validation of each proposal by the manager of the targeted facility. 
3. Final assessment by the SP. 

 
We proposed to amend the procedure as in the following, which still follows three steps but with 
feasibility assessment done by operators before the scientific evaluation, in order to avoid evaluating 
technically non-feasible proposals: 

1. Validation of each proposal by the manager of the targeted facility (feasibility assessment). 
2. Evaluation by the Selection Panel (SP) based on scientific excellence, innovation and impacts 

on the state-of-the-art. 
3. Final assessment by the SP. 

 
The evaluation criteria used for the first call were (threshold: total score > 60): 

1. Fundamental, scientific and technical value - max 30 
2. Quality of the work program - max 25 
3. Feasibility - max 20 
4. Potential for seeding links with industry - max 10 
5. Quality of users groups - max 10 
6. European representativity- max 5 

 
The Selection Panel proposed to modify them to be better suited to our infrastructure. The amended 
evaluation criteria are (threshold: total score > 60): 

1. Fundamental, scientific and technical value - max 30 
2. Quality of the work program - max 25 
3. Evaluation of risk and payoff - max 15 
4. Potential for seeding links with industry - max 10 
5. Quality of users groups - max 10 
6. European relevance - max 10 

Approval needed by Colijn, Dewey, Levin, Mortier, Proctor, Zodiatis after receiving these minutes. 
 
5) Formal approval of TNA webpages at http://www.jerico-fp7.eu/tna. 
 
The content of the webpage was approved by present members. 
Approval needed by Colijn, Dewey, Levin, Mortier, Proctor, Zodiatis after receiving these minutes1. 

                                                      
1 Final approvals were conclude by 25th October 2012 
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5. General Assembly meeting 

5.1. Agenda for JERICO General Assembly 

Monday October the 1st   

15.30 – 16.00   Welcome coffee  

 

16.00 – 16.15: Welcome by the Coordinator and HCMR: P. Farcy, G. Petihakis. 

16.15 – 17.00: Coordination activities reporting, P. Farcy 

17.00 – 17.30: Administrative and financial activities, D. Gueguen 

17.30 – 18.30: Questions and discussion 

 

Tuesday October the 2nd     

 

  9.00 –   9.30: WP1, Pascal Morin (CNRS) 

  9.30 – 10.00: WP2, Henning Wehde (IMR) 

10.00 – 10.30: WP3, Wilhelm Petersen (HZG) 

10.30 – 11.00: Coffee Break 

 

11.00 – 11.30: WP4, Georges Petihakis (HCMR) 

11.30 – 12.15: WP5/WP7, Caterina Fanara (OGS) & Loic Petit de la Villéon (Ifremer) 

12.15 – 12.45: WP6, Jo Foden (Cefas)  

  12.45 – 14.00 : Lunch 

 

14.00 – 14.45: WP8, Stefania Sparnocchia (CNR) 

14.45 – 15.15: WP9, Srdjan Dobricic (CMCC) 

15.15 – 16.00: WP10, Glenn Nolan (MI) 

16.00 – 16.15: Conclusion, Patrick Farcy 

16.15-16.30 :  Coffee Break 

16.30 - 18.30: Steering Committee (only steering committee members and WP leaders) 
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  Institute   Country Partner's representative 

1 Institut Français de Recherche pour l'Exploitation de la Mer Ifremer France Patrick FARCY 

2 Finnish Environment Institute SYKE Finland Jukka SEPPALA 

3 
Institute of Hydro-Engineering of the Polish Academy of 
Sciences 

IBW PAN Poland Piotr SZMYTKIEWICZ 

4 Danish Meteorological Institute DMI Denmark not represented 

5 Norwegian Institute for Water Research NIVA Norway   Dominique DURAND 

6 Institute of Marine Research IMR Norway   Henning WEHDE 

7 Independent consulting and research institute DELTARES Netherlands not represented 

8  Istituto Nazionale di Oceanografia e di Geofisica Sperimentale OGS Italy Caterina FANARA 

9 Consiglio Nazionale delle Ricerche CNR Italy Stefania SPARNOCCHIA 

10 University of Malta UOM Malta Adam GANCI 

11 Hellenic Centre for Marine Research HCMR Greece George PETIHAKIS 

12 Natural Environment Research Council NERC UK David HYDES 

13 National Institute for Geophysics and Volcanology INGV Italy not represented 

14 Institute for Coastal Research HZG Germany Wilhelm PETERSEN 

15 Management Unit of the North Sea Mathematical Models MUMM Belgium Frederic FRANCKEN 

16 The Secretary of State for Environment, Food & Rural Affairs CEFAS  UK Jo FODEN 

17 Swedish Meteorological and Hydrological Institute  (EuroGOOS) SMHI Sweden Iréne LAKE 

18 Consejo Superior de Investigaciones Cientificas CSIC Spain (Balearic) Joaquim TINTORE 

19 Royal Netherlands Institute for Sea Research  NIOZ Netherlands not represented 

20 Marine Institute MI Ireland Glenn NOLAN 

21 Blue Lobster I.T. BL UK Simon KEEBLE 

22 AZTI - Tecnalia AZTI Spain Julien MADER 

23 Institut National des Sciences de l'Univers (CNRS) INSU / CNRS France Pascal MORIN 

24 Instituto Hidrográfico IH Portugal Sara ALMEIDA 

25 Institute of Oceanology - Bulgarian Academy of Sciences IO-BAS Bulgaria Atanas PALAZOV 

26 Puertos del Estado PUERTO Spain not represented 

27 Euro-Mediterranean Center for Climate Change CMCC Italy Srdjan DOBRICIC 
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5.2. Minutes of General Assembly meeting 

5.2.1. Coordination and reporting, WP11 activities by P. Farcy (Ifremer) 

Slides are presented in the next pages. 

 

The main achievements of the Work packages are: 

1. WP1: Roadmap for WPs  (D1.2); FCT  activities well launched (D1.3), the first workshop 
will start next week 

2. WP2: Inventories of GOOS is still in process 
3. WP3 & 4 : 3 common workshops : fixed platforms, ferryboxes and gliders+ 3 surveys 
4. WP5: Data management handbook, first version is done ( D5.1 & D5.2) 
5. WP6: Launching of OceanBoard and JERICO website 
6. WP7: Will start  month 19 
7. WP8: First call for TNA done and 6 proposals are already accepted and 3 are under 

evaluation 
8. WP9: a workshop on OSE and OSSE initiated the WP9 activities. 
9. WP10: workshop on VOS in June 2011. WP10 kick off in March 2012. 
10. WP11:. Consortium Agreement finally signed by all, sent to the EC in Dec 

 

Some key points were discussed: 

- The upcoming FCT workshop of next week is presented; the FCT is a real opportunity to have 
fruitful exchanges between Jerico community and SME’s or industrial companies. Unfortunately, 
only a few of European companies will come, probably due to travel coast or the smallest ones. 

- Attendance to the General Assembly: some partners are not represented at the GA, in some cases 
they did not answer at all, it is not suitable. Each partner has to take his own responsibility in the 
JERICO project. If a partner is not able to perform his part of the activities we have to take some 
decisions and find a solution. 

- Status of deliverables: some are still undelivered despite our requests: particularly D2.1 and 2.2. 

A FIRST VERSION OF DELIVERABLE D2.1 AND D2.2 WILL BE DELIVERED TO THE 
NEF DATABASE AT THE END OF OCTOBER. 

A V2 version will be ready before Christmas 

- Some reminders from Steering committee meeting #1 (see slides), some deliverables are postponed 
(D3.2, D6.3, D1.4, D2.3, D11.4). 

 

D11.4 is postponed of 2 months – the legal delivery of the M18 report is month 20 

D1.4: the preliminary definition of JERICO label is reported to month 24 

D2.3, initially planned M18 is postponed to month 21 (January 2013) 

D3.2, initially planned month 15, is now planned on month 24. This is due to the late starting of the 
glider activities which are now correlated with the Groom FP7 project 

D6.3: the first summer school has been delayed of one year. The new delivery date is M28 

 

- Deliverables for the second period 

One of the deliverables, D6.5, which is the second summer school, will be also 1 year postponed. 6 new 
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deliverables must be ready for M24: D1.6, D1.7, D2.4, D5.3, D6.4, D9.4. Due to the mid term 
review, this deadline has to be strictly respected.. 

 

- Overview of WP focused points to improve: 

WP1: FCT management, needs more involvement of task leader MI and partners 
WP2: D2.1 & D2.2 are too late and what about D2.3? 
WP3. Waiting for the “Glider best practices workshop” report. 
WP4: It is difficult to get answers to questionnaire on operating costs 
WP5: WP5 coordination and exchanges between WP5 players – 3 months delay. 
WP6: Needs contribution from partners to feed the JERICO OceanBoard (see website) 
WP7: Delayed due to WP5 delay and delay to answer questions on TOP and SA. 
WP8: Selection process longer than expected 
WP9: Need to send more reporting information to the partners 
WP10: Starting too slow and difficulties to get coordination from IMI. 
 
 
- Interim report: 

 At the kick off meeting, we decided to create an internal interim report. We started the exercise 
in February but only finished it in late June. It was really a necessary preparation for the first 
period report which will start next month. We need to be ready at least at the end of December 
2012.  
The coordinator asked all the partners to be very responsive to the coordinator and work package 
leaders’ questions and requested work, in order to be in time for the first report. 
 
 
- M18 report for EC: process 

AT THE END OF OCTOBER THE MANAGEMENT TEAM WILL SEND THE INSTRUCTIONS 
TO APPLY.  

 
TECHNICAL REPORTING DEADLINE:    END OF NOVEMBER 
FINANCIAL REPORTING AND DRAFT FORM C:   END OF NOVEMBER 
ACKNOLEDGE OF THE MANAGEMENT:    MID DECEMBER 
ALL SIGNED FORM C RETURNED TO IFREMER BEFORE  END OF DECEMBER 
CONSOLIDATION OF THE REPORT     1st WEEK OF JANUARY 

 
 

An amendment to the JERICO grant Agreement is in preparation for: - Art10: to add 3 
CNRS/Universities laboratories and to modify unit costs for glider infrastructure of CNRS 

- NERC: modifications of SA/TNA infrastructure (eg ferrybox) 

-TNA travel costs: travel costs for users whom are from a partner institute will be charged to the partner. 
We’ll transfer the costs from the coordinator to the partner’s WP8 other costs. 
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5.2.2. Administrative and Financial management, WP11, by D. Gueguen 
(Ifremer) 

 

Slides are presented in the next pages regarding the following sections 

 

Milestones: We are now at the end of period 1 and we need to provide the first period reporting,  

Overview budget (see slides) 

Pre-financing distribution: 

Pre financing is 55% of the total EC grant transferred to the partners except for WP7 and 8 

WP8 will be transferred for infrastructures selected by the TNA selection panel. WP8 will be transferred 
when the data will be available. 

M9 interim report:  

The total eligible costs for the first 9 months of the project is 12, 44% of the full budget. 

Two partners have no cost at all: IBWPAN and INGV. 

M18 report preparation:  

For the financial reporting, each partner has to fill the two templates (like those filled for the interim 
report) + the Form C. A copy of the form C must be sent to the coordinator at least the 1st of December. 

Reminder of eligible costs and indirect costs (see slides) 

 

Some key-points and discussions: 

- The slide dealing with costs per WP shows important cost for WP10 activities compared with 
the expected requested contribution to EC (grant) 

- Presented Excel templates for financial reporting are official templates from the EC 

- Discussion on TNA budget: 

o the budget can vary from one to another partner, inside the total allocated grant that will 
not change, 

o we need to focus on reporting of TNA cost: how to improve it? How to adjust to real 
costs? The explanations from EC documents are not clear. Need to understand better. 
Considering the morning meeting of WP8 and panel meeting held just before the GA 
meeting it is agreed that the coordinator should provide a clearer guideline document to 
help reporting TNA costs. 

CNR Stefania Spanochia: problems were met during M9 report but they are solved now. 

Simon Ruiz/ Answer by Dominique Guéguen: During the project an unique estimated cost is considered 
for the access to infrastructures. But at the end of the project the real costs will be considered. 

Joaquin Tintore: Guidelines will be helpful. Stefania has done good work for TNA. 

Dominique Durand: are the templates internal or transmitted to EU? Some WP are funded at 100% (-7%) 
other like WP9 and WP10 at 75%. 
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5.2.3. WP1: A common strategy, by P.Morin (CNRS/INSU) 

Slides are presented in the next pages. 

 

The first step for a common strategy is to have a common vision: 

- to promote coastal observatories and increase knowledge and understanding of marine 
systems, 

- to propose easier access to data and information to improve the predictions of climate change 
impacts and how to combat them, 

- to support developments of new tools and technologies. 

And to have a main goal: 

Developing a common strategy for a pan European network of operational coastal observatories to 
address the challenge of observing the complexity and high variability of coastal areas. 

With 5 major actions in that WP which are to: 

- set up a European research infrastructure, 

- create a “JERICO Label”, 

- organise the Forum for Coastal Technologies, 

- promote open access to JERICO network (Through TNA et SA), 

- suggest a roadmap for the future (this is the aim of the strategy workshop). 

 

WP1 has just finalised the deliverable D1.2: Rationale and definition for a common strategy. This 
handbook focuses on the main objectives of JERICO what are the links between the work packages and 
their interfaces in terms of contribution. 

 

The objectives are: 

• Present key-environmental parameters measured (to be provided by WP2 and WP3) 

• Emerging key-environmental parameters to be measured (to be provided by WP1 and WP10)   

• Sampling requirements in space and time to address efficiently the needs of the EC Directives and 
GMES marine services (to be provided by WP2 and WP9)  

• Elements of costs and efficiency of observing systems (to be provided by WP4 and WP10)  

• Standardization, Quality standards (to be provided jointly by WP3, 4 and 5)  

• Data dissemination (technology, channel, time constraint…). (To be provided by WP 5, 6 and 7)  

• Promoting the use of JERICO infrastructure (WP1 and WP8) 

 

The expected contributions for the other work packages are: 

Expected contribution from WP2  

• The inventory of existing systems in operational use at the regional levels for the different types of 
platforms. 
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• The inventory of available data on servers for the different types of platforms. 

• The Identification of the main gaps between accessible observations and data needs for the different 
types of platforms. 

• To propose recommendations on how to fill the gaps at regional levels (link with WP9 and WP1). 

 

Expected contribution from WP3  

• To review the existing systems in operation: types of sensors used, types of data transmission, quality 
control, and data archiving (link with WP5) for the different types of platforms. 

• To define best practices for designing systems for the different types of platforms according to specific 
scientific objectives and geographical specificities (link with WP2). 

• To develop qualified and robust systems (from sensors to data transmission) Consensual view on key 
aspects to focus upon, and elements of best practices (link with WP4). 

• To establish the existing and future needs to develop plug-and-play technology that could ease 
integration of new sensors and upgrade for future needs (link with FCT) 

• To establish the needed improvements on existing technologies (link with WP10 and FCT).  

 

Expected contribution from WP4  

• Inventory of procedures and calibration methods for the different types of sensors and platforms. 

• Inventory of existing methods against bio-fouling. 

• To propose solutions to develop qualified and robust systems (from the definition of the constituting 
elements of the considered platform to sensors and data transmission) and more specifically to propose 
criteria to focus on (link with WP3). 

• Best practices in all phases of the setup of sensors (choice of sensor type, calibration,...) to enable an 
end to end quality assurance of data (link with WP5). 

• What are the needed improvements on existing or future technologies for bio-fouling prevention? (link 
with WP10 and FCT). 

• To define the best practices in terms of calibration of sensors and qualification of systems. The latter 
item should be a major input to the JERICO label. 

 

Expected contribution from WP6  

• JERICO datatool for easy data access in different formats (output from WP5). 

• Jerico user display for Ferrybox. 

• JERICO OceanBoard for diffusion of on-line informative and educational resources to professionals 
and general public. 

• JERICO Summer Schools. 

• JERICO Community Hub (link to WP1). 

 

 

Expected contribution from WP9  

• The definition of the sampling requirements in space and time to address efficiently the needs of both 
the implementation of the EC Directives and the operational need of in-situ data from the GMES marine 
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services. 

• Optimisation of observational systems with Observing System Simulation Experiments (link with 
WP2). 

• Optimisation of a 3-D grid of observing systems at European level. 

• Improvements of future observing networks based on new platforms (profilers, fishing ships, link with 
WP10). 

• Identification of gaps in sampling systems (Link to WP2 and WP1)  

 

Expected contribution from WP10  

WP 10 intends to give major inputs to the Common Strategy in terms of emerging technologies and 
sensors that will contribute to future OCO.  

• The identification of the technological bottlenecks for integrating of new “hot” sensors (ex: climate 
change parameters, pollution assessment, litter at sea, etc…) into the different considered platforms 
systems. Emphasis is set on contaminant measurements using passive samplers, algal pigments and 
carbonate system (pH, pCO2 and alkalinity). 

• Identification of new tools (in situ and laboratory video systems) for monitoring of key biological 
compartments. 

• Identification of emerging technology (profiling systems, fishing vessels, link with WP9). 

 

 

Some key points and discussions: 

- It is underlined that the JERICO Label would be difficult to define; it should be a several 
stages process. It is proposed to firstly define what items/topics should to be dealt with in the 
label document, reach a consensus on that issue and then we will work on describing the 
procedures and criteria to be applied for each items/topics. 

- G. Petihakis explained that referring to ESONET label it is not an easy task: ESONET 
consortium went into details and we have 3 kinds of platforms to deal with. 

- It is proposed to have a dedicated meeting, with users and infrastructure coordinators 
close to the end of the project to have a finalised label definition. Anyhow, we need to 
work on a pre-definition of this label in the deliverable D1.4. 
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5.2.4. WP2: Strengthening regional activities by H. Wehde (IMR) 

Co-led by P. Gorringe (Eurogoos) 

Slides are presented in the next pages. 

 

WP2 has two tasks: one for regional activities of the six ROOS and the second for cross-regional 
integration. 
 
For task 1, the three objectives are to: 

- Make an inventory of existing coastal observing systems, 
- identify data to be used for demonstration, for inter-calibration (WP4) and data collection in servers 
(WP5), 
- identify main gaps between accessible observations and data needs and address how to fill these gaps at 
the regional level. 

For task 2, the two objectives are to: 

- make a demonstration of the pan-European transport products through the sea boundaries, 
- evaluate a European model for hydrological prediction. 

 

The Deliverables D2.1 and D2.2 are still on going but with six month delay. 

The calendar of the WP2 for this year is: 

- Delivery of the preliminary version of D2.1 and D2.2 at the end of October (26/10). 
- Delivery of a second version of these two deliverables before Christmas (20/12). 
- Delivery of the third deliverable, D2.3 before the end of December (30/12) 

 

Some key points and discussions: 

- Hans Dahlin: How much will WP2 influence other WPs and other communities? 

- H. Wehde: It will influence on the future strategy and so it collaborates with WP1. There are 
some links with ICES community and with EUROGOOS. 

- Patrick Farcy: Strong links are necessary with the ICES community, with EUROGOOS and 
with open ocean observations. Jerico could extract from other projects information which 
will be important for coastal observatories. 

- The coordinator also underlined the importance of this WP to make the interface between 
coastal oceanography and Eurogoos community which is not only coastal. We need to have 
some common meetings or workshops with Eurogoos to show what we are going to do, more 
specifically for TNA. 

- Regarding deliverable the coordinator highlighted the important incurred delays: at earlier 
stage deliverables D2.1 & D2.2 were expected to be delivered before summer holidays but 
we did not get them yet. It is urgently requested to send them, at least in draft status ASAP. 
WP2 leader insure that Deliverables D2.3 should be delivered before Christmas as well D2.1 
and D2.2 

- Lars Stemmann would like to participate to the establishment of the state of the art for 
zooplankton in this WP. 
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5.2.5. WP3: Harmonizing Technological aspects, by W. Petersen (HZG) 

Slides are presented in the next pages. 

 

WP3 and WP4 has organised common workshops on the 3 types of platforms: Ferrybox, glider and fixed 
platforms.  

 

For the Ferrybox task, the status is: 

a) 1st JERICO FerryBox workshop (30-31 August 2011 at HZG). 

Review current status FerryBox (T 3.1.1): 
- 1st Version of questionnaire circulated in August 2011 
- 2nd Version (with extra columns regarding WP4) circulated in January 2012 

b) Report of 1st JERICO FerryBox workshop (distributed Nov. 2011). 

c) Best practice of FB systems:  already discussed in 1st workshop, will be continued in Best Practices 
workshop in Crete for all three platforms (Oct 2012) 

The deliverable D 3.1 on “Report on current status of FerryBox” is now available. 

 

For the glider task, the status is: 

a) the first workshop on gliders has been organised together with EU project GROOM* and EGO** in 
May 2012, in order to define the best technical practices (T 3.2.2). 

b) a common questionnaire has been prepared by the task leader (CSIC). The answers are on going and 
will be evaluated soon. The results will be integrated in the next deliverable. 

The deliverable D 3.2 “Report on current status of gliders observatories within Europe” initially 
planned M15 (Jul 2012) is postponed to M24 because of the late dates of the workshop (to be in phase 
with the GROOM project). The task leader assumes that it will be ready before. A first draft will be 
available in November 2012. 

 

For the fixed platforms task, the status is: 

a) Review of the current status of all existing fixed observing sites (T 3.3.1) questionnaire about used 
platform within JERICO (started by HZG with input from EDIOS database) and circulated to all partners 
will be continued by CEFAS (taskleader) by integration of all information available in EMODnet. 

b) Fixed Platforms (FP) workshop (T 3.3.2) 
(29th February – 2nd  March 2012 in Rome - CNR). 

c) Harmonization and merging quality assessed data from fixed platform (T 3.3.3). The objective is to 
harmonise the outputs of fixed platforms with other systems such as FerryBox.  
The test sites for this will be the North Sea (Cefas, HZG, Ifremer) and Adriatic (CNR). These activities 
will start in the next year (2013). 

d) Comparison of new sensors and assessment for FPs (T3.3.4) in conjunction with WP 10: Has been 
touched at first short WS of WP10 March 2012 in Rome and new experiences will be discussed at next 
WS of WP10 in 2013. 
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 e) Best practices of Fixed Platform:  already discussed in 1st workshop in Rome, will be continued in 
Best Practices workshop in Crete for all three platforms (Oct 2012) 

 

The deliverable D 3.3 on “Report on current marine fixed instrumentation” will be available M21. 

 

Some key points and discussions: 

-     D3.2 “Report on current status of gliders observatories within Europe” is postponed to month 24. 
- Presented Google earth maps from fixed platforms are fed by the Excel questionnaires where 

columns are extracted and creating GoogleEarth files. 

- P. Farcy asked if it is possible to use this tool for glider routes. P Testor answered we are all 
converging to the utilisation of Google tool but it is difficult to have a 3D view of glider transect 
with it. 

- Discussion on line with data systems: 

o H. Dahling: we have to fill other tools, how much of data are available to fill other 
systems? How data are accessible? 

o W. Petersen: data are feeding MyOcean and for fixed plate-forms it feeds the ROOSes. 
Data are also accessible from FTPservers.  

o H. Dahling: legacy of MyOcean must be taken, Emodnet data portals, responsibility on 
the ROOSes 

o The coordinator concluded a MoU is needed between Myocean, SeaDataNet and 
JERICO  

- Are other meetings or workshops planed during next period? The FerryBox workshop in next 
April is a good possibility to organise an aside meeting for WP3, but firstly it would be good to 
have a meeting of a small working group to elaborate recommendations. 

- P. Testor: you said that for gliders we have common work with GROOM project, how to separate 
the work on deliverables, as there are clear overlaps? 

- W Petersen: the work is different, but we need to clarify this. 

- P Farcy agreed on the overlaps existence but he underlined that JERICO deliverables are public so 
will be available for GROOM. For the EC we cannot give the same deliverables for both projects 
but we can have some little overlaps, we need to adapt the deliverable to each project. We have to 
work on that. 
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5.2.6. WP4: Harmonizing operation and maintenance methods, by G. 
Petihakis (HCMR) 

Slides are presented in the next pages. 

 

Aims of the calibration objectives: 

a) Enlarge the community of in-house calibration facilities 

b) Promote the adoption of accreditation for the calibration, and in general work more on the Quality 
Standards issues. 

c) Homogenize calibration approaches as much as possible.  

d) Sharing of facilities and common training of technical staff – JERICO WS & TNA’s. 

e) Calibration workshop, including DO Optode sensors. – SeaTech Week. 

f) Set up a permanent calibration working group. Identify key nodes as reference for calibrating specific 
type of sensors. This will help in reducing costs. – Milestone. 

� A common workshop in SYKE was organised on the 9th of February for optical sensors. 

� A second workshop is organised in IFREMER during SeaTech week  

Aims of the bio-fouling objectives: 

a) Describe the methods across the network (through a questionnaire). 

b) Share best practices and methodologies through a “Biofouling Monitoring Programme” BMP. 

c) Evaluate new methods. 

Aims of E2E QA objectives: 

a) To describe best practices in all phases of the system (pre-deployment test, maintenance, calibration 
etc). 

b) To adopt common methodologies and protocols.  

c) To move towards the harmonisation of equipment, which will help in reducing maintenance and 
calibration costs. For this inter calibration tests and in-situ validation will be organised.  

d) Running Costs. 

 

The next deliverable D4.1 “Report on existing facilities”, with the capacity to handle pressure, 
temperature, salinity and dissolved oxygen calibrations amongst the active coastal observing 
networks HZG (M18), will be postponed to the end of December. The report will be based on 
results collected from questionnaires such as HZG has done for the ferrybox report on existing 
facilities. 

 

Some key points and discussions: 

- G. Nolan: How many reference calibrations facilities are available? 

o G.Petihakis: We have some reference labs within the network: for instance IFREMER 
and OGS operate reference calibration labs on particular parameters and could calibrate 
the reference sensors of other partners. We need to identify partners which can be 
reference calibrating facilities. 
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o We have to examine the possibility to organize a calibration workshop to train staff with 
a sharing of facilities and common training of technical staff by partners such as SYKE 
for optical sensors or Ifremer for dissolved oxygen.  

o To set up a permanent Calibration Working Group within JERICO partners. 

 

- L. Delauney concerning the BMB (Biofouling Monitoring Programme) experiments who is 
managing?  

o M. Faimali (CNR) will organise it and the thought is to ask partners if they are interested 
to participate. Once experimental sites (fixed platforms) are identified he will prepare 
and send the material (documents and slates) explaining the whole procedure. Partners 
will have to place the slate and photograph it at their installation at both beginning and 
end of the experiment. Then they will conserve it and send it to M. Faimali for analysis.  

o Following this discussion, the partners were asked how many of them are interested and 
8 expressed their interest. 

- It is requested to continue to feed the best practices documents after the workshops on the 
project website. This is very important since it will act as a reference material to partners.  

- It is requested to develop links with Emodnet for physical parameters (biogeochemical 
parameters are archived). 

- It is requested to establish links with the wider glider community and Groom. Pierre Testor’s 
email will be added in the WP4 mail list so all the information within the WP4 community 
will be shared.  

- It is requested that the presentations of the gliders WS in Palma in May will be uploaded in 
the website under WP4 tab. 

- Calibration experiments are done through manufacturers or calibration facilities? 

o OGS and Ifremer can calibrate reference sensors. We need to identify partners, which 
can be reference calibrating facilities. 

- Coordinator would require deliverable to be ready at the end of October but a lot of 
information and material have to be integrated. It is agreed that it will be delivered at the 
latest before Christmas. 
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5.2.7. WP5: Data management and distribution; by C. Fanara (OGS)  

 

Slides are presented in the next pages. 

 

WP5 has provided a Data Management handbook. The document aims to be the key tool for harmonizing 
real time and delayed mode data management for in situ data collection and for providing practical advice 
to JERICO community in data delivery. It is structured as follows: 

CONTENT 

DOCUMENT DESCRIPTION 

SUMMARY AND INTRODUCTION 

MAIN REPORT 

3.1 Common Standards  

3.2 JERICO Real Time Data Management Procedures 

3.3 JERICO Delayed Mode Data Management Procedures 

 CONCLUSIONS 

This document was split into 2 handbooks, one for RT (Real Time) mode, the other for DM  (Delayed 
Mode), in order to deliver the 2 planned deliverables D5.1 and D5.2. 

The documentation describing the state of art for uncertainties in measurements is completed for 
temperature and is going on for the other parameters. 

 

The data management tools available are: 

- MIKADO is the software tool used for generating CDI entries (XML files) for SDN catalogues : 

EDIOS – Permanent Ocean Observing System  

EDMERP - Marine Environmental Research Projects 

EDMED - Marine Environmental Data sets  

CSR - Cruise Summary Reports 

CDI - Common Data Index 

-  NEMO is a reformative software used to convert ASCII text file of vertical profiles, time-series or 
trajectories to the ASCII common format (MEDATLAS or ODV) which are defined as SeaDataNet 
formats for data exchange. 

 

 

Some key points and discussions: 

-H. Wehde: why do we need to be a MyOcean user to get JERICO Data, it is not normal, we have 
the GOOS, ROOS data portal? 

-C. Fanara : we do use the ROOS portal. 
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5.2.8. WP7: Service and data access, by L. Petit de la Villéon (Ifremer) 

 

Slides are presented in the next pages. 

The list of infrastructure involved in WP7 is: 

Infrastructure n°1 : MOLIT & Mesurho buoys 

Infrastructure n°2 : RECOPESCA 

Infrastructure n°3 : Alg@line 

Infrastructure n°4 : CRS 

Infrastructure n°5 : NorFerry 

Infrastructure n°6 : Color Fantasy 

Infrastructure n°7 : IMR 

Infrastructure n°8 : OGS-NACObs 

Infrastructure n°9 : OGS-NACObs (MAMBO) 

Infrastructure n°10 : CNR - NAMS 

Infrastructure n°11 : CNR - FOS 

Infrastructures n°12 et n°13  : POSEIDON Observatory 

Infrastructure n°14 : NERC/NOCL (COBS) 

Infrastructure n°15 : COSYNA 

Infrastructure n°16 : SMHI - MOS 

Infrastructure n°17 : SMHI - Laesoe 

Infrastructure n°18 : SmartBay Galway 

Infrastructure n°20 : PdE - DWN 

For all these infrastructures we need to have 1 point of contact; 

SO PLEASE CONFIRM TO LOÏC WHO IS THIS CONTACT 
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Many data are yet integrated in MyOcean. For those which are not, please send a dataset to Loïc Petit de 
la Villéon. In order to know if your data are yet provided or not, please have a look to the next slides. 

It is asked to answer to the questions in red and to send a contact name or a dataset. 
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How to identify the Jerico data among wide and various data sets? 

The MyOcean in situ data distribution is based on a ftp server with: 

 - indexes 

 - data 

Screening the indexes, allows to identify the data you need access to and then to download them from the 
data directories 

MyOcean indexes have been adapted to identify projects to data (ie Jerico, Perseus, Moose) 

 

  

 

 

Next steps 

Continue the integration work in the MyOcean Distribution Unit 

Link with SeadataNet as described by Catarina 

 

Some key points and discussions: 

-   MyOcean has adapted Indexes to identify datasets and data providers 

-  HCMR: do we have to collect data at regional level and then we transmit them to Coriolis ? 

-  L. Petit de la Villeon: Yes, it is rare that we directly get the data from the data provider. 

-  P. Farcy: it is asked to prepare a meeting with WP5 and WP7 to explain to data provider partners how 
to provide data. 
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5.2.9. WP6: Outreach, by Jo Foden (CEFAS) 

 

Slides are presented in the next pages. 

 

Three tasks were presented : 

1) Development of end-user products and services (please see slides) 

The JERICO Community Hub has been developed and launched. The JERICO Datatools (based on 
EMECO Datatools) have been developed and are awaiting data.  The user display for Ferrybox data has 
been developed and is undergoing testing. 

2) Jerico OceanBoard (see slides) 

It is composed of JERICO PROF- and the JERICO PUB-OceanBoard. 

THE OCEANBOARD NEEDS YOUR INPUT TO PROVIDE ARTICLES 

 

Send comments, questions, articles to: 

oceanboard@jerico-fp7.eu 

3) Jerico summer schools (see slides) 

Two summer schools are planned in Jerico. These summer schools are postponed by one year from the 
DoW planning, because there was too little time to organise the first one for 2012. 

The first one will be on “Marine Observations in the 21st Century” 

The theme of the second one is to be confirmed (decision to be taken by the steering committee) and 
choice is between “data assimilation” and “the 4th paradigm”. 

 

 

Some key points and discussions: 

-  Regarding the JERICO website, please register to the web site: you will get update regarding 
the website, and more especially if you are WP leader 

- Ocean board: material is needed to write article: just send material: technical documents, photos 
etc… 

- Everybody registered will get the 2-monthly news letter 

- Summer school 1: marine observations in the 21st century, will be one week duration, 
focused on dealing with the full operational chain of collecting data to supply services and 
meet end user demands.  15-20 participants (the application form will be available in early 
2013) 

OceanBoard is an important communication tool that we should use. 
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5.2.9.  WP8: TNA to coastal observatories, by S. Sparnoccia (CNR) 

Slides are presented in the next pages. 

 

The objective of TNA is to enable Trans National and free-of-charge access (*) to original coastal 
infrastructures among those operated by the JERICO project beneficiaries.  

(*) Access includes logistical, technical and scientific support by the access provider and any special 
training that a user group may require to use an assigned infrastructure. 

 

The first call was launched on January 12th, 2012. The deadline was in early April. 

We received 13 proposals. These proposals were evaluated by the TNA selection panel composed by: 

1. Stefania Sparnocchia, JERICO WP8 leader  
2. Patrick Farcy, JERICO coordinator  
3. Pascal Morin, JERICO WP1 coordination team  
4. Dominique Durand, JERICO WP1 coordination team  
5. Ingrid Puillat, JERICO WP1 coordination team  
6. Janet Newton, SAC, University of Washington, USA  
7. George Zodiatis, SAC, University of Cyprus, Cyprus  
8. Richard Dewey, SAC, University of Victoria, Canada  
9. Hans Dalhin, SAC, Director of EUROGOOS  
10. Roger Proctor, SAC, University of Tasmania, Australia  
11. Franciscus Colijn, FCT, Helmholtz Zentrum Geesthacht, Germany  
12. Laurent Mortier, FCT, ENSTA-LOCEAN, France  
13. Alicia Lavin, FCT, Instituto Español de Oceanografía, Spain 

Two proposals were rejected because under the threshold of the notation to be approved. 

Six proposals were approved and three proposals are still under revision.  

One proposal is not eligible and one was withdrawn by the P.I. because of the non adequacy of the 
infrastructure to the project. 

 

IN CONCLUSION, 9 PROJECTS WILL BE SELECTED AND HAVE STARTED OR WILL 
START SOON 

 

THE NEXT CALL IS PLANNED FOR JANUARY 14 th, 2013. AN EXTRA CALL WILL BE 
OPEN IN NOVEMBER 2013 FOR SHORT PROJECTS. 

 

Some key points and discussions: 

- Next call for TNA: 14 Jan 2013 

- Question about costs: What are the budget of the approved proposals and corresponding 
proportions in the total TNA budget? 

- Not calculated for the operators. Estimated as 70 000€ for the users.   

- To be done for the 6 approved and 3 under revision 
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5.2.10. WP9: New methods to assess the impact of coastal observing 
systems, by S. Dobricic (CMCC) 

 

WP9 should apply mathematically sophisticated methods based on the statistical measure of the impact of 
coastal observations in order to provide the information on how to optimize investments and extract the 
most of the data from European coastal observing systems. 

Recently the estimation of the impact of observations had some important developments in meteorology. 
There are three main groups of methods: 

• Observation exclusion (traditional) 

• Backward adjoin integration (very efficient in operational systems) 

• Ensemble estimate (efficient if EnKF is used for the assimilation)    

A Workshop has been organized on 4th October 2011 dedicated to an overview on methods and 
applications, writing the report, writing a common science paper, to prepare an evaluation matrix and to 
elaborate the first recommendations. 

 

The preliminary results of the 3 tasks (Scientific coordination, impact of existing observational platforms, 
Impact of future observational platforms) are presented in the following slides. 

Results from some experiments have been presented for three areas: 

- North Sea OSE impact on existing infrastructures 

- Bay of Biscay: impact of RECOPESCA and gliders sections  

- Aegean Sea. 

 

Two deliverables are expected at M18: 

- D9.2  Report on OSE  experiments 

- D9.3  Report on OSSE experiments 

 

Collaboration are possible with WP8 (TNA) to take benefit of the planned experiments.  

Some key points and discussions  

Glenn Nolan: Do you plan specific collaboration with WP10? 

- Collaborations with WP2 and WP10 should be enhanced to take into account new sensors for 
instance. Including assimilation for biological systems is not evident. 

Hans Dahlin: Is there a link planned with Auton project in the North Sea? 

- The idea to link this activity with Auton project in the North Sea is discussed. It’s not exactly 
the same project but at least it will be possible to compare both project and check the possible 
links 
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5.2.11.  WP10: Improved existing and emerging technologies, by G. Nolan 
(IMI) and WP10 partners 

Slides are presented in the next pages. 

 

Objective: To examine the extent to which existing technologies can be improved and/or adapted to the 
benefit of coastal operational oceanography and to document and test emerging technologies that will 
underpin future operational oceanographic systems in Europe’s coastal seas.  

 

THE WP 10 LEADER WILL PROVIDE A REPORT OF THE INTERMEDIATE RESULTS OF 
THE WP. IT IS PROPOSED TO HAVE A SCIENTIFIC MEETING TO PRESENT THE 
RESULTS TO THE SCIENTIFIC COMMUNITY IN SEPTEMBER/OCTOBER NEXT YEAR. 

 

The tasks reports are presented by: 

 Biological compartments – Alicia Romero-Ramirez and Lars Stemman 

 Developments of physico-chemical sensors – Kaï Sorensen, Jukka Seppala,    Wilhelm Petersen, 
Laurent Coppola. 

 Emerging technologies – Laurent Coppola, Caterina Fanara 

 Fishing vessel – VOS – Stefania Sparnocchia, Laurent Delauney 

 Quality control on ferrybox – Wilhelm Petersen 

 Sediment measurements – Fritz Francken  

 

Next steps 

Some experiments conducted leading into winter 2012/2013 

Test Operational Period on Fishing Vessels (linked to WP7) mid 2013 

Progress meeting (2 days) in Jan-March 2013 

Task 10.5: Automated QC of data will be presented at the next during the next Helsinki FerryBox 
meeting (April 24th/25th 2013) and discussed the possibility to extend to the entire FerryBox 
community if useful.  
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 5.2.12.  Conclusions from GA, by P. Farcy (Ifremer) 
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6. Best practices Workshop 

6.1. Objectives of the workshop 

• Review the best practices and the available technologies for protection against fouling.  

• Review the Best practices in calibration of oceanographic sensors.  

• Overview of the available DO sensors and operating issues. 

• End-to-End Quality Assurance (Best Practices on Sensors, Housings, Pre & Post 
deployment procedures, Data processing) for Fixed Platforms.  

• End-to-End Quality Assurance (Best Practices on Sensors, Housings, Pre & Post 
deployment procedures, Data processing) for FerryBoxes.  

6.2. Workshop Agenda 

 

Thursday October the 4
th

 

9.00-13.00 Best Practices Workshop – session 1 

- Bio-fouling Best Practices (9.00-10.00)  

o Physical Sensors (Temp. & Cond.) - Optical Sensors (Chl, Turb. &Oxyg) (Laurent Delauney - 

IFREMER) (25mins) 

o Discussion (15mins) 

- Calibration Best Practices (10.00-13.00) 

o Chlorophyll and turbidity (Jukka Seppala – SYKE) (15mins) 

o Temperature and conductivity (Florence Salvetat – IFREMER) (15mins) 

o Chemical sensors calibration issues (nutrients) (Wilhelm Petersen – HZG) (15mins) 

o Chemical sensors calibration issues (pCO2) (David Hydes - NOCS) (15mins) 

o Dissolved Oxygen (Florence Salvetat – IFREMER) (15mins) 

o review on commercial and prototype Oxygen sensors and their performance with respect to 

biofouling (Carolina Cantoni CNR) (15mins) 

o Experiences with different types of oxygen sensors on fixed platforms (Detlev Machoczek - 

BSH) (15min)) 

o Future Activities: White paper for Oxygen measurements to be discussed in the Forum for 

Coastal Technology (Laurent Coppola – CNRS / Stefania Sparnocchia - CNR) 
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o Trans-network nodes (performing standard calibrations for the partners) (David Hydes- 

NOCS / George Petihakis - HCMR) (15mins). 

o Discussion (30mins) 

13.00-14.00 Light Lunch 

14.00-18.30 Best Practices Workshop – session 2 

− End-to-End Quality Assurance (14.00-18.30) 

(Best Practices on Sensors, Housings, Pre & Post deployment procedures, Data processing)  

Considering that during the 3 previous workshops each partner has presented his infrastructure 

(current status WP3) the aim here is to present their practices on maintenance, pre and post 

deployment procedures (cleaning etc), maintenance, storage, transport, data transfer, data post-

process, etc. The idea is by the end to be able to describe the COMMON BEST PRACTICE for each 

platform. Towards this small working groups elaborating the main issues and recommendations 

concerning End-to-End best practice for each platform will be formed. 

o Fixed Platforms (FP) 

� Summary of Fixed Platform workshop (Stefania Sparnocchia - CNR)(15mins) 

� Single contributions about best practise by different partners (IFREMER, IBWPAN, CNR, 

HCMR, BSH, CEFAS, SMHI, AZTI) (15mins each) 

• HCMR: Manolis Ntoumas 

• CNR: Stefano Miserocchi 

• BSH: Detlev Machoczek 

• SMHI: Malin Mohlin  

• CEFAS: Dave Sivyer 

• AZTI: Carlos Hernandez 

• IFREMER: Yannick Aoustin 

• IBWPAN: Piotr Szmytklewicz 

� FP discussion (30mins) 
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Friday October the 5
th 

 

9.00-13.00 Best Practices Workshop – session 3 

− End-to-End Quality Assurance (9.00-11.45) (cont): 

o FerryBoxes (FB): 

� Summary of FB workshop (David Hydes – NOCS) (15mins) 

� Single contributions about best practise by different partners (SYKE, NIVA, CNRS, HCMR, 

NERC, HZG, SMHI) (15 mins each) 

• CNRS: Pascal Morin 

• NIVA: Kai Sörensen 

• NERC: Mark Hartman  

• HZG: Wilhelm Petersen 

• SYKE: Seppo Kaitala 

• HCMR: Manolis Ntoumas 

• SMHI: Malin Mohlin 

o FerryBoxes (cont): 

• HZG: Wilhelm Petersen: FB data handling and real-time quality assessment (15 min) 

• FB discussion (30mins) 

11.45-13.00 Best Practices Workshop – session 4  

− End-to-End Quality Assurance (11.45-13.00) (cont): 

o Gliders (GL): 

� Summary of Glider workshop (Simon Ruiz - CSIC) (15 mins) 

� Single contributions about best practise by different partners (15mins each) (IFREMER, 

HZG, CSIC) 

• CISC: Simon Ruiz 

• HZG: Pre-operational glider operation in the North Sea (Wilhelm Petersen) 

• LOCEAN-IPSL: Pierre Testor 

� Gliders discussion GL (15mins) 

13.00-14.00 Light Lunch 

14.00-15.00 Workshop Conclusions  
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Patrick Farcy IFREMER 

Wilhelm Petersen HZG 

Jo Foden CEFAS 

George Petihakis HCMR 

Stefania Sparnocchia CNR 

Dominique Durand NIVA 

Simon Keeble BL 

Laurent Coppola CNRS 

François Bourrin CNRS 

Srdjan Dobricic CMCC 

Ntoumas Manolis HCMR 

David Hydes NERC 

Piotr Szmytkiewicz IBW PAN 

Jan Schonhofer IBW PAN 

Michael Haller HZG 

Carolina Cantoni CNR 

Seppo Kaitala SYKE 

Jukka Seppälä SYKE 

Guillaume Charria IFREMER 

Glenn Nolan MI 

Stefano Miserocchi ISMAR CNR 

Simón Ruiz CSIC 

Joaquín Tintore CSIC 

Dominique Guéguen IFREMER 

Ananda Pascual CSIC 

Hans Dahlin Eurogoos 

Dave Sivyer CEFAS 

Atanas Palazov IO-BAS 

Malin Mohlin SMHI 

Frederic Francken MUMM 

Yannick Aoustin IFREMER 

Pascal Morin INSU/CNRS 

Kai Sørensen NIVA 
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Dimitris Podaras HCMR 

Fotis Pantazoglou HCMR 

Loic Petit de la Villéon IFREMER 

Kathryn Keeble BL 

Sara Almeida IH 

Stemmann CNRS 

Leonidas Perivoliotis HCMR 

Delauney Laurent IFREMER 

Carlos Hernández AZTI 

Julien Mader AZTI 

Mark Hartman NERC 

Adam Gauci UoM 

Iréne Lake SMHI 

Henning Wehde IMR 

Janet Newton University of Washington 

Alicia Romero CNRS 

Caterina Fanara OGS 

 

6.4. Bio-fouling and Calibration Best Practices  

 

6.4.1. Bio-fouling protection for oceanographic sensors  

Laurent Delauney (IFREMER)  focused on accessibility and energy consumption parameters 
that characterize all types of observing platforms. These parameters are influencing the fouling 
protection choices and the maintenance intervals, that vary for each platform (e.g. Underwater 
cabled observatories vs. Near shore buoy). Ifremer chose 3-month maintenance intervals for all 
their systems. Methods for protecting sensors by biofouling were reviewed. Several examples 
of biofouling action on a variety of sensors and after different deployment intervals were shown. 
Materials and shape should be chosen very carefully in order to reduce fouling. The objectives 
for fouling protection are listed hereafter.  

• The protection system must delay the biofouling effect on the response of the measuring 
system for at least 1 month in severe conditions and for 3 months in average condition. 

• For specific applications like deep-sea observatories, biofouling protection effect should 
last for at least 6 months. 

• The protection system must not affect the measurements produced. 

• The protection system must be adaptable quite easily on existing instrumentation. 

• The protection system should be compatible with autonomous energy supplying 
(batteries). 

The strategy should be to work as close as possible to the transduction interface. An example 
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of fouling protection affecting the sensor measurement was presented. Finally a review of the 
anti-fouling methods was presented in terms of: 

• Economical aspect: 

• Availability on the market. 

• Price. 

• Metrological aspect: 

• Adverse effect to the measured parameter. 

• Can system be turned on and off? 

• Hardware matter: 

• Robustness (depth of use/ operating depth??)  

• Mechanical complexity 

• Ease of adaptation to the existing instrument 

• Level of integration 

•  

Questions and Discussions 

Details about how chlorination works as an antifouling method were asked. L. Delauney 
informed the partners this technique is under development and the partners will be informed as 
soon as it is available. This system was not approved by Argo team because it was considered 
energy consuming.  

 

6.4.2. Calibration Best Practices 

6.4.2.1. Jukka Seppala (SYKE) : Best practices in chlorophyll and turbidity 
calibration.  

This presentation relates to JERICO Subtask 4.1.2: Optical sensors Chl-a, Turbidity, PAR  

 

Designation of best practices for the use of optical sensors:  

This includes recommendations on sampling frequency , calibration procedures, anti-fouling 
measures and procedures to combine different data to produce high quality products. 

 

Primary instrument calibration: 

• Fluorescence intensity is given in arbitrary units (bits, V), calibration with other physical 
units is not practical (spectral issues, geometry of optics) 

• Aim of calibration is to provide a solid reference point 

• Typically primary calibration is carried out using material with constant quantum yield 

 

Conversion from optical signal to concentration: 
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• Provide relationship between fluorescence intensity and Chla concentration (which is 
NOT constant) 

• Without primary calibration, the variability in the above mentioned relationship cannot be 
understood or modelled 

 

Reasons that the primary calibration is needed: 

• To get stable response from the instrument, allowing comparison  

1. between cruises/deployments 

2. between years 

3. between instruments (with the same optical setup) in different platforms 

Then he focused in the calibration procedures and standards used by sensor manufacturers 
and end-users, evaluating the advantages and disadvantages of each method/solution.  
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Factory - + + + + - ? - 

Culture - - + + + + - - 

Chla in solvent +(-) + + -/+ + + + +/- 

Fluorescein +(-) ?/- - + + + + +/- 

Chla in water ? ? + + + ? ? ? 

Solid + +(?) + + - + ? + 

 

Finally, the following actions were concluded to support best practices: 

1. Review of calibration questionnaire, individual methodological descriptions → possible 
further questions 

2. Questionnaire to manufacturers 

� Method of calibration  

� Traceability 

� Availability of secondary standard, material, durability 

� Recommendations 
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3. Testing artificial Chla dissolved in water, as proposed by Rajesh Nair 

� Stability, traceability, spectral match etc. to be studied 

 

 

 

Questions and Discussions 

It was suggested to implement a workshop to test the reference solutions and standards. 
Regarding the artificial chl_a it was mentioned that is not so stable to be used as a standard. 
For turbidity sensors there is a European norm so it was discussed if a similar method could be 
applied to the chl_a sensors.  

 

6.4.2.2. Florence Salvetat (Ifremer) and Rajesh Nair (OGS): Temperature and 
Conductivity calibration   

Oceanographic temperature & conductivity sensors require regular, often frequent, calibrations 
because their performances tend to vary over time and can be affected by the specific 
conditions of usage. 

The main aims of calibrating: 

� Ensure continuing conformity of instrument/sensor performance to required/declared 
specifications in a way compatible with accepted international regulations and practice; 

� Provide documented evidence attesting to the proper functioning of an 
instrument/sensor over time. 

 

An overview of the equipment and the methodology for temperature and conductivity/salinity 
calibration were presented followed by the effects of fouling in T-C sensors. Regarding the best 
practices in operating, it was mentioned that proper field maintenance is the key to successful 
calibrations. Poorly maintained instruments often need to be subjected to long and complicated 
procedures in order to restore them to a condition that would permit a proper calibration to be 
performed. 

 

In conclusion some guidelines for best practices were mentioned: 

• Remember, you cannot calibrate temperature and conductivity sensors in the field! 

o (But you can monitor performance…) 

• It would be wise to have your temperature sensor calibrations verified at least once a 
year! 

• You need to have your conductivity sensor calibrations verified at least once a year! 

o (Once every six months would be even better…) 

• Wherever possible, calibrate the sensor together with the mother instrument! 

• Perform an “As Received” evaluation of your sensor prior to a calibration. 

• Calibrating temperature & conductivity sensors/instruments properly requires expertise, 
specialized equipment and procedures, dedicated staff and most of all experience. If 
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you lack these resources in-house, don’t improvise!  

• Every once in a while, use a calibration service provider different from the one you 
habitually use (if you perform your own calibrations, have your sensors calibrated by 
someone else); over time, this practice will provide you with information useful for QA.  

• Keep your calibration records up-to-date; calibration histories of sensors can often help 
to pre-empt potential problems with them in time.  

 

The results of a calibration may or may not be accredited but they must always be 
accompanied by the following: 

� a declaration of the uncertainty associated with the calibration process.   

� information evidencing traceability to reference material (certified or otherwise): ITS-90 
fixed points for temperature and IAPSO Standard Seawater for conductivity. 

 

Questions and Discussions 

It was mentioned that it is very useful to have calibrations made by different labs in order to 
avoid systematic mistakes, and especially for T-C: the techniques and the standards are well 
known for years. Salinometers, although they are based on older technology, are considered  
as being the reference instrument for salinity, but modern sensors (SBE 37) are very stable too.  

 

6.4.2.3. Wilhelm Petersen (HZG) : Overview of Operation and Calibration of 
Nutrient Sensors used in HZG 

The advantages and disadvantages of each sensor / analyser were presented. Especially for 
nitrate measurements he talked about some special problems:  

•  NO3 has to be chemically reduced to NO2 either by 

– A Cadmium reduction (column of activated Cd) or 

– UV radiation  

• Issue: 

– Reduction yield has to be stable and reproducible (ideally ~100%) 

– Reduction has to be stopped at NO2 (problem of UV radiation) 
 NO3 � NO2 � NH3 � N2 

 

The calibration of the chemicals sensor is performed against samples collected in the field and 
analysed in the lab:  

• Automatically sampling by a cooled water sampler 

•  position control (FerryBox) 

•  time control (Fixed Platform) 

•  Filtration of the samples in the lab 

•  Storage at -20°C 

•  Analysis with an Autoanalyser (SEAL AutoAnalyzer 3, segmented flow analysis) 
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•  

Some preliminary conclusions regarding best practices for chemical sensors were presented : 

• Operation of chemical nutrient analysers requires well trained and experienced 
operators (not a plug & play instrument)  

• Re-calibration in the field is time consuming and results in higher errors 

• Recalibration from bottle samples (lab analysis) is recommended 

• Commercially available instruments suffer on long-term stability when 
unattended  

• There is still a demand on more robust and reliable instruments with high 
sensitivity. 

 

Questions and Discussions 

The NAS analysers (in-situ Nutrient Analyser produced by Envirotech 
http://www.envirotechinstruments.com/nas3x.html) are operated using an on board standard.  
Maybe this method could be used in other analysers used for FB systems, but there are a lot of 
limitations.  

 

6.4.2.4. David Hydes (NOCS): CO2 measurement systems 

The talk was introduced by mentioning that more information and shared experiences regarding 
the CO2 systems are needed in JERICO but other groups should be contacted too (deep sea 
community). The main issues regarding CO2 measurement systems are: 

• Design – ship - buoy 

• System 

• Possible methods 

• Experience 

• Hidden problems 

 

The technology behind the available CO2 measurement systems is described giving details for 
their proper use and potential problems. He suggested having a large tank to test systems in 
JERICO community. He referred to test they performed to their FB CO2 system in the Aquatron 
test facility presenting and commenting the data from the experiment. He suggested moving 
forward by gathering the information from the partners with questionnaires and reviewing the 
info in the next FB meeting.  

 

Questions and Discussions 

There was a short discussion about the data form Aquatron test facility. It was mentioned that 
the majority of partners sent their Contros pCO2 back to the company for calibration so it will be 
a good idea to organise an experiment between the partners.   
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6.4.2.5. Florence Salvetat (Ifremer): Ifremer  protocol for oxygen calibration.  

The protocols used in Ifremer and the methodology for DO samples analysis and calibration 
was presented, with the supporting literature and examples for several sensors. A schematic of 
the DO calibration protocols follows  

 
The presentation concluded with some best practices advices for a reference/calibration device 
and operating DO sensors. 

 

Reference device to perform stable steps: whatever instrument is used to perform stable DO 
concentrations, you must check that the medium is STABLE and HOMOGENEOUS for: 

- DO 

- Temperature 

- Other parameters (pressure, salinity ?, …) 

• Always keep foil wet (to avoid 1 to 2 days drift when immersed) and dark. 

• If possible, when deploying (and regularly if possible), perform comparisons with in situ 
Winkler. 

• At sea, try to prevent bio-fouling. 

• In lab, calibrate (or check) before and after cleaning. 

 

Questions and Discussions 

It was suggested to have a discussion after all presentations regarding DO 
sensors/measurements. 
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6.4.3. Dissolved Oxygen Sensors Best Practices 

6.4.3.1. Michael Haller (HZG): Quality assurance methodology developed for 
dissolved oxygen measurements. 

 It is based on : 

• Continuous measurements of dissolved oxygen 

on ships of opportunity (TorDania until 04/2012, LysBris, FunnyGirl) 

at Cuxhaven port measurement site 

• Oxygen samples during maintenance in harbour 

Analysis in lab by Winkler-titration 

•  Calibration tests in lab 

 

The samples are collected : 

• TorDania: Route between Germany and England 

     Ferrybox maintenance in Cuxhaven 

• LysBris: Route between Germany, England, Spain, Norway 

      Ferrybox maintenance in Hamburg 

• Campaign data of R/V Heincke 

      Optode measurements + Winkler-titration on board 

The presentation continued with some data examples focusing in the comparison between the 
sensor measurements against collected samples analysed with Winkler titration.  

 

The conclusions contained some points for the Aanderaa optodes behaviour : 

•  2-year period of quality assurance 

•  Underestimation of Optode measurements (≈ 10-15%) 

•  Drifting Optode measurements on LysBris 

•  Calibration over wide range helpful 

•  Individual Optode calibration is beneficial 

Calibrating before and after optode change in Ferrybox is needed on regular basis 

And the actions to follow : 

• Continue quality assurance for 2012 

•  Determine correction functions 

•  Installation of Ferrybox on Ro-Ro Ship ”HafniaSeaways” as a replacement for  
TorDania 
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6.4.3.2. Carolina Cantoni (CNR): Preliminary results after review on 
commercial Oxygen sensors for oceanographic applications and their 
performance with respect to biofouling.  

 

The introduction included the presentation of the operational principal for both electrochemical 
sensors and optodes and the effect of the environment in the measurements. In total 17 papers 
were reviewed to collect the information.  

 

Effect of environmental conditions on DO sensors : 

• Temperature 

Changes in temperature modify molecular activity in the water media, with consequences on 
the diffusion of DO through the membrane of an electrochemical probe or on the sensing 
element of an optical probe. The temperature affects both electrochemical and optical DO 
sensors and its effects have to be corrected through calibration or algorithms that use the 
temperature readings from the probe’s thermistor.  

• Salinity 

The presence of permeable diffusion membranes protects polarographic and optical sensors by 
the contact with water and salt. However, increases of salinity decrease the solubility of DO 
in seawater. Thus, salinity must be derived by the conductivity sensors and factored into the 
instrument’s algorithms for the calculation of DO concentration. 

• Pressure 

An increase of the pressure decreases the permeability of membranes, reducing the current 
outputs of polarographic sensors, while the response of micro-hole sensors is slightly 
increased. The response of optodes also decreases with an increasing pressure (≈ -4% for 
+100 bar), but the effect is fully reversible and predictable without remaining effects of 
hysteresis. 

• DO concentration 

Optodes have a greater precision at lower oxygen concentrations (hypoxic conditions) that at 
higher levels (300-500 µM). 

• Chemical contamination 

Contamination by hydrogen sulphide (H2S) is reported for electrochemical sensors that used 
silver as the cathode element. Sensors that use noble metals (gold) as the cathode and 
silver as the anode, are not affected by sulphur contamination. Optodes are insensitive to 
H2S poisoning, but a cross-sensitivity with gaseous sulphur dioxide (SO2) and chlorine (Cl2) 
has been observed. 

 

Four biofouling examples from the international scientific literature were presented.  

 

Summarizing the effect of Biofouling: 

Optodes are less affected by fouling than polarographic sensors.  

In polarographic sensors, fouling alters the characteristics of the membranes and they need 
accurate cleaning and recalibration. 

Optodes are tolerant of fouling as long as some part of the window remains clear 
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However …. 

The anti-fouling technique used by Sea-Bird is effective also under severe fouling conditions. 

Care is needed in the choice of fouling protection for optodes. If it reduces water circulation at 
the membrane surface, the effect could be detrimental. 

 

Finally to summarize the comparison between electrochemical and optode sensors for 
measuring dissolved oxygen.  

 
 

 

6.4.3.3. Detlev Machoczek (BSH): Experience on oxygen sensors and 
measurements on the field. 

 

The advantages and disadvantages of the available sensors in the market and the Winkler 
analysis were described in details using data examples.  

 

Winkler Titration: 

Advantages: 

•  Standard measuring method 

•  High accuracy 

•  High resolution 

Disadvantages: 

•  not usable for continuous measurements 

•  laboratory equipment is needed 
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Clark-cell sensor:  

Advantages: 

•  automatic measuring system 

•  generating continuous data 

•  acceptable resolution/accuracy 

Disadvantages: 

•  extensive calibration/maintenance work before installation necessary 

•  long-term stability is limited to the reaction of the electrolytical liquid 

•  susceptible to bio-fouling 

 

Züllig Sensor: 

Advantages: 

•  automatic measuring system 

•  generating continuous data 

•  acceptable resolution/accuracy 

•  not susceptible to bio-fouling 

•  little calibration/maintenance work before installation necessary 

•  high long-term stability due to open system without electrolytical liquid  

Disadvantages: 

•  whetstone has to be working continuously 

•  relatively high energy consumption 

•  mechanical instability 

•  small changes in the surface geometry of the electrode create major changes in the 
oxygen values 

•  in-situ calibration necessary 

 

Optode:  

Advantages: 

•  no movable parts 

•  easy to handle 

•  stable measurements up to one year 

•  comparatively low energy consumption 

Disadvantages: 

•  foil cannot be treated by mechanical cleaning 

•  relative long response time, not suitable for profiling systems  
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At the end he referred to the new Rinco optode sensor for DO measurements that preliminary 
results indicates that is stable with no time drift.  

 

6.4.3.4. Laurent Coppola (CNRS): DO sensors accuracy and scientific needs 
after Argo community results. 

 He referred to each available sensor in terms of operational and calibration advantages and 
disadvantages with data examples.  

 

Problems with SB43: 

• Sources of drift: changes in membrane tension, depletion of electrolyte, impairment of 
the silver anode, plating of anode metal on the cathode, and the presence of chemical 
contaminants in the sensor’s plastic body. 

• Dynamic errors leading to apparent hysteresis are caused by response- time mismatch 
of the compensation temperature sensor. 

•  Membrane fouling: altering the oxygen diffusion rate through the membrane, thus 
reducing sensitivity. Biofouling can be particularly troublesome because the living 
organisms either consume or create oxygen. 

• Mostly adapted for CTD profiler (very fast time response). 

 

Aanderaa (AADI) calibration procedure: 

• Each batch of foils are characterized with respect to temperature and oxygen 
concentration (PreSens). 

• Individual 2 point calibration made by AADI for correction of foil and sensor to sensor 
variations. 

• In addition each optode is temperature calibrated by AADI but… 

• Bad initial calibration (we need 64 point calibration!). 

• Self heating (should be >10s). 

• Influence of the storage conditions on the data quality (light, dry air). 

• Need to modify calibration equation. 

 

Furthermore the results and the question raised from the calibrations experiments with 
Aanderaa optodes on Argo floats at the IFREMER pool were presented.  

 

Conclusions and future actions : 

• Recent results far from the accuracy of 1 umol/kg required by the scientific community 

• Necessary to re-calibrate optode in lab. Expecting better calibration procedures from 
Aanderaa. 

• What about others sensors ? RINKO ? SBE ? 

• ARGO: Measurements every 10s. Need to improve the NRT O2 calibration procedure: 
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climatology comparison not always robust. Better to use O2 saturation in the air 
(H.Kortzinger) 

•  A third ARGO test has been performed in the IFREMER pool with 10 PROVOR‐DO 
and 5 PROVOR‐DOI in Sept 2012 with free optode, Winkler titration, salinity 
measurements (mixing). These results are still under treatment… 

 

 

 

Laurent Coppola – CNRS / Stefania Sparnocchia – CNR:  Prospectived on DO best 
practices 

Future Activities: White paper for Oxygen measurement s to be discussed in the Forum 
for Coastal Technology  

 

The partners agreed that there should be a white paper for DO to be discussed with sensor 
manufacturers/represents in the FCT in Brest. It was suggested to start writing down bullets to 
be the guidelines for the writers. 

• State of art-Scientific needs 

• Sensors accuracy, precision etc  

• Existing sensors in different platforms (priority JERICO platforms and rest to follow) 

• Experiments – Tests performed by partners  

• Missing data-data gaps 

• Recommendations about DO sensors 

• Lab, field calibration 

• Deployment issues 

• Data corrections issues-methods 

• Fouling 

 

It was mentioned that JERICO will plan two summer schools and one will be dedicated to 
oceanographic measurements so DO measurements can be included. 

 

 

Slides presented with regards to biofouling Best Practices are inserted hereafter in the following 
pages. 
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TITLE - JERICO - 1 

JERICO BEST PRACTICE WORKSHOP WP4 
CRETE 4 OCT 2012 

Chemical Sensors 
Calibration Issues CO2 
WP4 and WP10.2bratio 

  

TITLE - JERICO - 2 

KIEL SYSTEM ATLANTIC COMPANION 

TASK 10.2: DEVELOPMENTS OF PHYSICO-
CHEMICAL SENSORS AND IMPLEMENTATION ON 
NEW PLATFORMS (NIVA, NERC, SYKE, SMHI, 
HZG, CEFAS) NOC work on Carbon 
 

Issues 
 

Design – ship - buoy 
 
System 
 
Possible methods 
 
Experience 
 
Hidden problems 

  

TITLE - JERICO - 4 

PCO2 TEST ON COLOR FANTASY  

TASK 10.2: DEVELOPMENTS OF PHYSICO-
CHEMICAL SENSORS AND IMPLEMENTATION ON 
NEW PLATFORMS (NIVA, NERC, SYKE, SMHI, 
HZG, CEFAS) NOC work on Carbon 
 

TASK 10.2: DEVELOPMENTS OF PHYSICO-
CHEMICAL SENSORS AND IMPLEMENTATION ON 
NEW PLATFORMS (NIVA, NERC, SYKE, SMHI, 
HZG, CEFAS) NOC work on Carbon 
 Plan for work in in WP10 

Gathering new info 
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CALIBRATION BEST PRACTICES  
CHLOROPHYLL AND TURBIDITY 

 
JUKKA SEPPÄLÄ  

FINNISH ENVIRONMENT INSTITUTE, SYKE 

Jerico Best Practices Workhop 
Heraklion, Crete 4.-5. October 2012  

  

4th October  I Crete  
 JERICO - 2 

TASK 4.1: CALIBRATION 
 
SubTask 4.1.2: Optical sensors Chl-a, Turbity, PAR  

 
3) Designation of best practices for the use of optical sensors. This includes 

recommendations on time of day and frequency for sampling, calibration 
procedures, anti fouling measures and procedures to combine different data to 
produce high quality products. 

 

Calibration Best Practices: Chlorophyll and turbidity 

1. Primary instrument calibration 
2. Conversion from optical signal to concentration 
 

  

4th October  I Crete  
 JERICO - 3 

Calibration Best Practices: Chlorophyll and turbidity 

1. Primary instrument calibration 
 
Fluorescence intensity is given in arbitrary units (bits, V),  calibration 
with other physical units is not practical (spectral issues, geometry of 
optics) 
Aim of calibration is to provide a solid reference point 
Typically primary calibration is carried out using material with constant 
quantum yield 

 
2. Conversion from optical signal to concentration 

 
Provide relationship between fluorescence intensity and Chla 
concentration (which is NOT constant) 
Without primary calibration, the variability in the above mentioned 
relationship cannot be understood or modeled 

  

4th October  I Crete  
 JERICO - 4 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

Why:  
To get stable response from the instrument, allowing 
comparison  
 between cruises/deployments 
 between years 
 between instruments (with the same optical setup) in 

different platforms 
 
How:  
 Factory calibration 
 Algae cultures 
 Chemical standards in water/solvents 
 Solid standards 

  

4th October  I Crete  
 JERICO - 5 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

Factory calibration 
 
+ professional check  
+ certificate 
+ technical inspection & repair 
 
 - expensive  
 - time consuming 
 - inflexible 
 
? Calibration material  
? Traceability 
 

  

4th October  I Crete  
 JERICO - 6 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

Algae cultures 
 
+ may be used directly in Chla concentration estimation 
 - requires specific infrastructure  
 - variable fluorescence to [Chla] ratio (taxonomy, physiology) 
 - no traceability 
 - not applicable for calibration check in platforms  
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4th October  I Crete  
 JERICO - 7 

R varies 2-4 fold for single species,  
and up to 50-fold between different species. 

F (λex/em) = [Chla] · Eex · āPSII * · Qa*(λem) · F 

F = [Chla] · R 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

In vivo Chla fluorescence  Chla concentration  
 

  

4th October  I Crete  
 JERICO - 8 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

Algae cultures 
 
- variable fluorescence to [Chla] ratio (taxonomy, physiology) 
 

  

4th October  I Crete  
 JERICO - 9 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

Chemical standards in water/solvents 
 
+ principally a good solution, but no agreement on 
substance/solvent 
+/- Chla in acetone (or other solvent) may be solution for 
some instruments but may not be compatible with other 
- Other chemicals (like fluorescein) are not stable or do not 
match the wavelengths of Chla to yield a good calibration 
 
 

  

4th October  I Crete  
 JERICO - 10 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

Solid secondary standards 
 

+(/-) stable and traceable signal, thus instrument performance 
can be tracked 
- secondary standard does not allow direct instrument-
instrument comparisons 
 
 

  

4th October  I Crete  
 JERICO - 11 

• be simple to use, 
• be sufficiently stable in solution or as a solid 
• absorb and emit in the same general regions as the compounds under 
study, 
• have a constant fluorescence quantum yield 
• reveal a negligible small temperature dependence of its fluorometric 
properties, 
• be easy to purify/manufacture 
• dissolve in solvent compatible with field fluorometers 
• inexpensive 
• flexible 
• traceable 

The perfect chromophore-based fluorescence  
standard should 

Modified from  
Resch-Genger & DeRose 2010 Pure Appl. Chem.  

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibrationc 
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Factory - + + + + - ? - 
Culture - - + + + + - - 
Chla in solvent +(-) + + -/+ + + + +/- 
Fluorescein +(-) ?/- - + + + + +/- 
Chla in water ? ? + + + ? ? ? 
Solid + +(?) + + - + ? + 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 
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4th October  I Crete  
 JERICO - 13 

Comparison of instruments with different optics may be a mess... 
 
 F (λex/em) = [Chla] · Eex · āPSII * · Qa*(λem) · F 

Spectral variability between 
calibration and field samples 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

  

4th October  I Crete  
 JERICO - 14 

Calibration Best Practices: Chlorophyll and turbidity 
1. Primary instrument calibration 

to support best practises: 
 
1. Review of calibration questionnaire, individual 

methodological descriptions  → possible further questions 
 

2. Questionnaire to manufacturers 
Method of calibration  
Traceability 
Availability of secondary standard, material, durability 
Recommendations 
 

3.  Testing artificial Chla dissolved in water, as proposed by 
Rajesh Nair 
Stability, traceability, spectral match etc. to be studied 
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�. Salvetat I Ifremer I florence.salvetat� ifremer.fr 

www.jerico-fp7.eu Jerico GA & BPW I Heraklion I Crete – Greece   

�ISSO��E� O���EN SENSORS 
CA�I�RATION 
�e�� P�a����e� 

  

�O O�ygen  Sensors Calibration- JERICO - 2 �����e���������e� 

GENERAL INFORMATION 

There is not a single way to practice calibration 

Simpliest Most complete 

Protocol definition 

Biggest Faintest 

Calibration uncertainty 

Determination of uncertainty to achieve 

  

�O O�ygen  Sensors Calibration- JERICO - 3 

3 

Protocol adapted 
to using conditions 

Definition of 
using conditions 

Protocol adapted to 
the uncertainty to achieve 

+ 

Definition of 
calibration facilities 

Definition of calibration 
data processing 

Definition of 
calibration method 

+ 

+ 

GENERAL INFORMATION 

Uncertainty 

Simple 

  

�O O�ygen  Sensors Calibration- JERICO - 4 4 

Using conditions 

Sensor 
surroundings 

Sensor 
immersion 

Sensor 
power supply 

Measuring 
frequency 

Using range / 
Using points 

Measurement 
data processing 

… 

GENERAL INFORMATION 

7V 

Aanderaa DO sensors 

> 10sec 

Stirred water 

  

�O O�ygen  Sensors Calibration- JERICO - � 5 

GENERAL INFORMATION 

E�treme points of the range 
+ 

intermediate points equally positioned in the range 
�number of points depends on the sensor 

response: linear, …) 

additional points to control influence parameter 
�temperature: self-heating, zero correction, …) 

+ 

�eneral protocol 

Specific protocol 
fitted to sensor 

technology 

�ynamic to 
reach a level 

Using range / 
Using points 

Points 

  

�O O�ygen  Sensors Calibration- JERICO - � 6 

Uncertainty 
budget 

Uncertainty 
to achieve 

Measurement 
data processing 

Using conditions 
Sensor 

surroundings 
Using range / 
Using points 

Measuring 
frequency 

Calibration 
data processing 

Calibration facilities 

Calibration method 

GENERAL INFORMATION 
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�O O�ygen  Sensors Calibration- JERICO - � �����e���������e� 

DO CALIBRATION PROTOCOL 

Simpliest Most complete 

Protocol definition 
Dissolved oxygen calibration: 

Calibration at: 

- 0% (sodium sulphite) 

- 100% (stirred water) 

Reference: Winkler 

Calibration at: 

- Several DO concentrations 
(whatever method is used) 

- Several temperatures (?) 

- Several salinities (?) 

- Several pressures (?) 

Reference: Winkler 

  

DO Oxygen  Sensors Calibration- JERICO - 8 8 

Standard: 
- NF EN 25813 / ISO 5813 Standard 
 
Oceanographic recognized references: 
- World Ocean Circulation Experiment recommendations (1990-
1998) 
- French reference literature: “Hydrologie des écosystèmes 
marin. Paramètres et analyses” - Editions Ifremer 

Oceanographic recognized references:
- World Ocean Circulation Experiment recommendations (1990-
1998)
- French reference literature: “Hydrologie des écosystèmes
marin. Paramètres et analyses” - Editions Ifremer

Sampling description 

REFERENCE MEASUREMENT: WINKLER 

Winkler literrature: 

  

DO Oxygen  Sensors Calibration- JERICO - 9 www.jerico-fp7.eu 

REFERENCE MEASUREMENT: WINKLER 

- Reagent 1: MnCl2 

- Reagent 2: NaOH / NaI 
- Reagent 3: H2SO4 

- KIO3 solution: Na2S2O3 calibration 
- Na2S2O3 solution: I2 titration 

Winkler description: 
  

DO Oxygen  Sensors Calibration- JERICO - 10 www.jerico-fp7.eu 

REFERENCE MEASUREMENT: WINKLER 

Winkler analysis: Waiting and storage… 
- Waiting time: 2  to 4 hours before analysis 
- Storage: 
 condition: distilled water around the stopper 

 time: analysis within one day 

… Still many practices 

Winkler: main issues 

Substance matrix: seawater 
(Winkler’s method overestimates dissolved oxygen in seawater: Iodate 
interference and its oceanographic implication. George T.F. Wong and 
Kuo-Yuan Li, Marine Chemistry, 2009, vol.115, n°1-2, pp.86,91) 

Surface and deep open ocean, overestimation = 0.52 ± 0.15 and 
0.63±0.05 μmol kg−1 respectively. 

 

  

DO Oxygen  Sensors Calibration- JERICO - 11 www.jerico-fp7.eu 

REFERENCE MEASUREMENT: WINKLER 

Winkler: results 

Etalonnage du thio ml N° Flacon Vthio echant. (ml) T° Sal

1 5.089 13 11.477 10.0 0
2 5.088 14 11.324 10.0 0
3 5.092 15 11.311 10.0 0
4 5.089 19 11.168 10.0 0
5 5.094 11 8.381 15.0 0

Moyenne 5.0905 12 8.233 15.0 0

Flacon O2 μmol/l O2mg/l O2 ml/l température °C Salinité O2 Sat  μmol/l O2 Sat  mg/l O2 Sat  ml/l % sat
flacon 13 353.40 11.31 7.91 10.0 0.0 352.80 11.29 7.90 100.2
flacon 14 353.82 11.32 7.92 10.0 0.0 352.80 11.29 7.90 100.3
flacon 15 354.20 11.33 7.93 10.0 0.0 352.80 11.29 7.90 100.4
flacon 19 353.96 11.33 7.93 10.0 0.0 352.80 11.29 7.90 100.3
flacon 11 258.32 8.27 5.78 15.0 0.0 315.04 10.08 7.05 82.0
flacon 12 257.69 8.25 5.77 15.0 0.0 315.04 10.08 7.05 81.8

Acquisition temp, salinitéAcquisition du thiosulfate

Résultats de t et S Résultats complémentaires

Acquisition du thio 
échantillonnage

Résultats thio échantillonnage

Winkler: uncertainties U = +/- 2 μmol/L 

  

DO Oxygen  Sensors Calibration- JERICO - 12 www.jerico-fp7.eu 

DO CALIBRATION PROTOCOL 

Simpliest Most complete 

Protocol definition 
Dissolved oxygen calibration: 

Calibration at: 

- 0% (sodium sulphite) 

- 100% (stirred water) 

Reference: Winkler 

Calibration at: 

- Several DO concentrations 
(whatever method is used) 

- Several temperatures (?) 

- Several salinities (?) 

- Several pressures (?) 

Reference: Winkler 
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DO Oxygen  Sensors Calibration- JERICO - 13 www.jerico-fp7.eu 

DO CALIBRATION PROTOCOL 

Se�er�l temper�t�res  �nd press�re � 

Dissolved oxygen calibration: 

Uchida H., �. Kawano, I. Kaneko and M. Fukasawa, 2008: 
In situ calibration of optode-based oxygen sensors, J. �tm. 
Ocean. �ech., 2271-2281, doi: 10.1175/2008J�ECHO549.1 

  

DO Oxygen  Sensors Calibration- JERICO - 14 www.jerico-fp7.eu 
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Manufacturer coefficients
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Calibration in bath at different temperatures and air equilibrium: 

DO CALIBRATION PROTOCOL 
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Calibration in bath at different temperatures and 
concentrations (bubbling system): 
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Winkler: O2 (μM) 

Comparison optode 4330 n°184 / Winkler 

winkler-optode (from 140% to 0%) winkler-optode (from 0% to 140%)

DO CALIBRATION PROTOCOL 
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DO CALIBRATION PROTOCOL 

Simpliest Most complete 

Protocol definition 
Dissolved oxygen calibration: 

Calibration at: 

- 0% (sodium sulphite) 

- 100% (stirred water) 

Reference: Winkler 

Calibration at: 

- Several DO concentrations 
(whatever method is used) 

- Several temperatures (�ES) 

- Several salinities (?) 

- Several pressures (?) 

Reference: Winkler 

  

DO Oxygen  Sensors Calibration- JERICO - 18 www.jerico-fp7.eu 

REFERENCE DEVICE TO PERFORM STABLE STAGES 

Reference device to perform stable 
stages 

Whatever instrument is used to perform stable 

DO concentrations, you must check  that it is 

S���LE and HOMO�ENEOUS in 

- DO 

�ut also: 

- �emperature 

- �ll influence parameters (pressure, salinity ?, …) 
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DO Oxygen  Sensors Calibration- JERICO - 19 www.jerico-fp7.eu 

DO OTHER RECOMMENDATIONS   

Storage: 

�lways keep foil wet (to avoid 1 to 2 days drift when immersed) 
and dark. 

“In sit� calibration”: 

If possible, when deploying (and regularly if possible), perform 
comparisons with in situ winkler. 

Fouling: 

�t sea, try to prevent from bio-fouling. 
In lab, calibrate (or check) before and after cleaning. 

  

DO Oxygen  Sensors Calibration- JERICO - 20 www.jerico-fp7.eu 

THANKS FOR YOR ATTENTION 
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 Towards reliable in-situ real-time 
oxygen measurements 

12.04.2013 Detlev Machoc�ek (�SH) 2 

Oxygen measurements 

Oxygen measurements: 

• deliver information about the biological status of the sea area 
• deliver information about water exchange 
• help to evaluate the environmental conditions for marine life 
• indicate biological production/extinction 

12.04.2013 Detlev Machoc�ek (�SH) 3 

Oxygen measurements 

Oxygen distribution in the Western �altic Sea, Sep. 2001 

Insufficient: 
�oor: 
Fair: 
�ood: 

12.04.2013 Detlev Machoc�ek (�SH) 4 

Oxygen measurements 

Ways of measuring oxygen: 
• Winkler �itration 
• Clark-cell Sensor (electrochemical, closed system) 
• Züllig Sensor (galvanic, open system) 
• Optode (chemo-optical system) 

12.04.2013 Detlev Machoc�ek (�SH) 5 

Oxygen measurements 

Winkler Titration: 

Advantages: 
 
• Standard measuring method 
• High accuracy 
• High resolution 
 
Disadvantages: 
 
• not usable for continuous measurements 
• laboratory e�uipment is needed 

12.04.2013 Detlev Machoc�ek (�SH) 6 

Advantages:  
• automatic measuring system 
• generating continously data 
• acceptable resolution/accuracy 
 
Disadvantages:  
• extensive calibration/maintenance work before installation neccessary 
• long-term stability is limited to the reaction of the electrolytical li�uid 
• susceptible to bio-fouling 

Oxygen measurements 

Clark-cell Sensor: 
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12.04.2013 Detlev Machoc�ek (�SH) 7 

Oxygen measurements 

Oxygen satur- 
ation in 30 m 
depth at M�R- 
NE� - station 
�erman �ight in 
2001 (Clark-cell) 

 New sensor 
installed 

 New sensor 
installed 

 New sensor 
installed 

Sensor-drift beginning 
in September and 
failure afterwards 

12.04.2013 Detlev Machoc�ek (�SH) 8 

Advantages:  
• automatic measuring system 
• generating continously data 
• acceptable resolution/accuracy 
• not susceptible to bio-fouling 
• little calibration/maintenance work before installation neccessary 
• high long-term stability due to open system without electrolytical li�uid  
 
Disadvantages:  
• whetstone has to be working continuously 
• relatively high energy consumption 
• mechanical instability 
• small changes in the surface geometry of the electode create ma�or changes in the 
oxygen values 
• in-situ calibration necessary 
 
 

Oxygen measurements 

Züllig Sensor: 

12.04.2013 Detlev Machoc�ek (�SH) 9 

raw 
data 

No recalibration or maintenance of 
the sensor during measuring period 

Difference between Winkler-titration 
and sensor value after 3 1/2 month‘s 

of operation is only 2 - 3 % !   

Winkler- 
titration 

Winkler- 
titration 

Winkler- 
titration 

Oxygen measurements 

12.04.2013 Detlev Machoc�ek (�SH) 10 

Oxygen measurements 

Optode: 

Advantages:  
• no movable parts 
• easy to handle 
• stable measurements up to one year 
• comparatively low energy consumption 
 
Disadvantages:  
• foil cannot be treated by mechanical cleaning 
• relative long response time, not suitable for profiling systems  

12.04.2013 Detlev Machoc�ek (�SH) 11 

Oxygen measurements 

Dynamic Luminescence �uenching: 

12.04.2013 Detlev Machoc�ek (�SH) 12 

Oxygen measurements 

�he optical design 
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12.04.2013 Detlev Machoc�ek (�SH) 13 

Sauerstoffoptoden Fehmarnbelt 03.07.2009 - 26.01.2010
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Oxygen measurements 

12.04.2013 Detlev Machoc�ek (�SH) 14 

Oxygen measurements 

12.04.2013 Detlev Machoc�ek (�SH) 15 

Oxygen measurements 

Fast response oxygen sensor: 

12.04.2013 Detlev Machoc�ek (�SH) 16 

Oxygen measurements 

C�D 

Winkler 

12.04.2013 Detlev Machoc�ek (�SH) 17 

Oxygen measurements 

Fast response oxygen sensor: 

First results: 

Calibration measurement 12. 06. 2012: C�D – Winkler-�it.: 0.6 % 

Calibration measurement 27. 09. 2012: C�D – Winkler-�it.: 0.4 % 

No calibration of the C�D – oxygen sensor between the two 
measurements�  

113



12/04/2013 

1 

Michael Haller, Wilhelm �etersen, M. �ehrung, 
S. Reinke, H. Rust, �. �ieplow, H. �homas I  
H�� I 
michael.haller� h�g.de 

�����erico�fp��e� �ct ���� � �er��lion � �rete 

Quality assurance of  
dissolved oxygen measurements 

  

�uality assessment of dissolved oxygen measurements - JERICO - 2 www.jerico-fp7.eu 

Quality assurance procedure 

•  Continous measurements of dissolved oxygen 
on ships of opportunity (Tor�ania until 0��2012, Lys�ris, FunnyGirl) 
at Cuxhaven port measurement site 

•  �xygen samples during maintenance in har�our 
�nalysis in la� �y Win�ler-titration 

•  Cali�ration tests in la� 

  

�uality assessment of dissolved oxygen measurements - JERICO - 3 

HZG Optode Quality assurance platforms 

www.jerico-fp7.eu 

• �orDania: Route between �ermany and 
England 
• Ferrybox maintenance in Cuxhaven 

• Lys�ris: Route between �ermany, England, 
Spain, Norway 
• Ferrybox maintenance in Hamburg 

• Campaign data of R/� Heincke 
• Optode measurements + Winkler-titration 

on board 

R/� Heincke 

  

�uality assessment of dissolved oxygen measurements - JERICO - 4 www.jerico-fp7.eu 

2010 2011 

Tor Dania 2010-2011 time series 

�orDania: Dissolved Oxygen time series 2010-2011 
  In two years four different optodes 
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Tor Dania 2010-2011 relative error  

2010 2011 

Relative error and mean values for each optode  

  

�uality assessment of dissolved oxygen measurements - JERICO - 6 www.jerico-fp7.eu 

LysBris DO time series 

�wo year time series of comparison between Optode and Winkler for one Optode 
 Measurements taken in Hamburg harbour  low DO values in summer� 

114



12/04/2013 

2 

  

�uality assessment of dissolved oxygen measurements - JERICO - 7 www.jerico-fp7.eu 

LysBris 2010-2011 DO ratio Ferrybox / Lab 

Ratio DO F�/Lab: Drifting optode, starting with overestimation  

  

�uality assessment of dissolved oxygen measurements - JERICO - 8 www.jerico-fp7.eu 

Tor Dania and LysBris DO Scatterplots  

Systematic underestimation of optode measurements 
Oxygen data over wide range helpful 
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Pre-campaign lab calibration comparison 

y = 1.127x - 0.4717
R2 = 0.9995
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Lab calibration Optode �205 and Winkler 
9-11/06/2011 
�emperature  23°C, Salinity: 0 psu 
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Comparison on ship cruise R/V Heinke 
Optode #205 and Winkler 
17-21/06/2011 
Temperature  12-15°C, Salinity: 32.3-34.8 psu 
Mean ratio = 0.84 
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Conclusions 

•  2-year period of quality assurance 
•  Underestimation of Optode measurements (  10-15%) 
•  Drifting Optode measurements on LysBris 
•  Calibration over wide range helpful 
•  Individual Optode calibration is beneficial 

Calibrating before and after optode change in Ferrybox is needed on regular basis 

  

Quality assessment of dissolved oxygen measurements - JERICO - 11 www.jerico-fp7.eu 

To-Do List 

•  Continue quality assurance for 2012 
•  Determine correction functions 
•  Installation of Ferrybox on  
  Ro-Ro Ship „HafniaSeaways“ as a  
      replacement for TorDania 

 
 

HafniaSeaways 
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REVIEW O� O���E� SE�SORS �OR 
OCE��O�R��HIC ����IC�TIO�S ��� THEIR 

�ER�ORM��CE WITH RES�ECT TO �IO�O��I��. 
�RE�IMI��R� RES��TS  

Carolina Cantoni� �tefano Co��i� �tefania �parnocchia 

Carolina Cantoni   C�R-ISM�R   carolina.cantoni� ts.ismar.cnr.it 

  

TIT�E - JERICO - 2 www.jerico-fp7.eu 

Electrochemical (polarographic) DO sensors - 1 

�rinciple: �ased on an amperometric cell �dr. Leland Clar�� 1�5�� polarised at ≈ -0.8 V. In 
conditions of a complete polarisation ��O2� = 0 on cathode surface�, the current is 
proportional to the diffusion �i.e. partial pressure� of �O in the li�uid media. Oxygen is 
consumed, need of a constant water flux. 
 
Anode ��g/�gCl with electrolyte �Cl�  2�g �2 Cl -  2�gCl � 2e- 

Cathode ��latinum, gold, palladium�  2e- + ½ O2 � H20  2 OH- 

Net result:                  2Ag + ½ O2 � H20 � 2Cl-  2 �gCl � 2OH- 
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Electrochemical (polarographic) DO sensors - 2 

www.jerico-fp7.eu 

Main types: 

 Steady-state sensors with permea�le mem�ranes �e.g. teflon or 
polyethylene� and electrolyte ��Cl or ��r solutions���e.g. SBE 43� 

 Rapid-pulse sensors with mem�rane and electrolyte �three electrodes, 
pulse voltage to avoid the depletion of �O at the surface of the 
mem�rane�� 

 Micro-hole potentiostatic sensors �three electrodes: cathode, anode, 
reference�� without mem�rane and electrolyte, they are �ased on the 
direct diffusion of �O� 
 
Others: 
�teady-state electrochemical (galvanic) sensors� with mem�rane and 
electrolyte. They measure a current proportional to �O partial pressure in 
�Cl solution in a galvanic cell �cathode: silver / anode: �inc�, without the 
application of an external constant voltage �i.e. similar to a �attery�. 

  

TIT�E - JERICO - 4 

Stern-Volmer equation: 
 
 
 
 
relationship �etween �O2� and luminescence 
lifetime/intensity: 
T = lifetime/intensity, T0 = lifetime/intensity in 
the a�sence of oxygen, �SV = Stern-Volmer 
constant �the �uenching efficiency for the 
selected dye�. 
�ifetime measure more used: less affected 
�y dye degradation 

Optical DO sensors - 1 

�rinciple: �since the 2000s� �ased on a sensing foil containing a chemical dye in contact 
with seawater that is excited �y a monochromatic ��lue� light. Oxygen dissolved in the water 
�uenches �oth decay time and intensity of the �red� luminescence emitted �y the foil �i.e. 
emission of photons at a lower energy than those a�sor�ed�. The sensor also emits a red 
light that is reflected �y the dye layer. The reading of this reflected light is used as reference. 

O T
TKsv

2
1 0 1
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Optical DO sensors - 2 

Oxygen is not consumed during the measure. �o need 
of water flux. 
 
Main types of sensing dyes: 
 �olymer layer with fluorophores �polycyclic aromatic 

hydrocar�ons� e.g. pyrene and fluoranthene�, metal �e.g. 
platinum� porphyrins, longwave a�sor�ing dyes, 
transition-metal �e.g. ruthenium� organic complexes. 
 
Structure: 
 Optodes or micro-optodes� 
 �lanar foils or porous plastic supports� 
 �resence/a�sence of an oxygen permea�le diffusion 

cover to protect the foils �e.g. silicon mem�rane�. 
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Literature review: applications 

17   Peer-reviewed papers from 1995, independent authors 
4    Performance Verification Statement – ACT 2004 

0 1 2 3 4 5 6 7 8

N. of papers describing this application

Mooring, coastal waters

Mooring in open ocean

Cruises

�a�. �nd field test

�erry �ox

Other

�pplications 

116



2 

  

TIT�E - JERICO - 7 

Literature review: kind of sensors 
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Effect of environmental conditions on DO sensors 

Temperature 
Changes in temperature modify molecular activity in the water media, with conse�uences on 
the diffusion of �O through the mem�rane of an electrochemical pro�e or on the sensing 
element of an optical pro�e The temperature affects �oth electrochemical and optical �O 
sensors and its effects have to �e corrected through cali�ration or algorithms that use the 
temperature readings from the probe’s thermistor.  
 
Salinity 
The presence of permea�le diffusion mem�ranes protect polarographic and optical sensors 
�y the contact with water and salt. However, increases of salinity decrease the solu�ility of 
�O in seawater. Thus, salinity must �e derived �y the conductivity sensors and factored into 
the instrument’s algorithms for the calculation of �O concentration. 
 
Pressure 
�n increase of the pressure decreases the permea�ility of mem�ranes, reducing the current 
outputs of polarographic sensors, while the response of micro-hole sensors is slightly 
increased. The response of optodes also decreases with an increasing pressure �≈ -4� for 
�100 �ar�, �ut the effect is fully reversi�le and predicta�le without remaining effects of
hysteresis. 
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Effect of environmental conditions on DO sensors 

DO concentration 
Optodes have a greater precision at lower oxygen concentrations �hypoxic conditions� that 
at higher levels �300-500 μM). 
 
Chemical contamination 
Contamination �y hydrogen sulfide �H2S� is reported for electrochemical sensors that used 
silver as the cathode element. Sensor that use no�le metals �gold� as the cathode and silver 
as the anode, are not affected �y sulfur contamination. Optodes are insensitive to H2S 
poisoning, �ut a cross-sensitivity with gaseous sulfur dioxide �SO2� and chlorine �Cl2� has 
�een o�served. 
. 
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Effect of biofouling on DO sensors 

From a theoretical point of view 

�iofouling alters the mem�rane permea�ility to �O diffusion, 
�oth for electrochemical and optical sensors 

�iofouling creates a microenvironment 
�production/respiration� that is not representative of the 
surrounding seawater 
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From:  Alliance for Coastal technologies. Performance 
 verification Statement for Aanderaa Instruments Inc.  
 Dissolved Oxygen Optode 3830/3930/3838  -  2004 

�elleville �ake, Michigan.  
4 weeks deployment.  
2 Optodes � Winkler measures 

�ifference with respect to Winkler data 

�nprotected 
�rotected 

Sensor with the �iofouling 
prevention system drifted 
more than the unprotected 

The �est: unprotected 

�nprotected �rotected 
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From:  Alliance for Coastal technologies. Performance 
 verification Statement for Aanderaa Instruments Inc.  
 Dissolved Oxygen Optode 3830/3930/3838  -  2004 

�aneohe �ay Reef, Hawaii.  
4 weeks deployment. 
2 Optodes � Winkler measures 

�ifference with respect to Winkler data 

�nprotected 
�rotected 

Sensor with the �iofouling 
prevention system drifted 
less than the unprotected 

The �est: protected 

�nprotected �rotected 
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From: �. �artini and �. �utman. �. Of Atm. And Ocean �ech.  
 Long-term performance of Aanderaa Optodes and Sea-
 �ird S�E-43 DO sensors �ottom �ounted at 32m in 
 �assachusetts �ay.  -  200�  

Massachusetts �ay, 32m.  
7 months deployment with 1-2 months of measures 
with two sensors. 
Optode ��and.3830�, �olarographic �S�E43�, 
Winkler measures 

6�7 Sensing foil window completely covered �y a 
�ryo�oan colony. �ot working anymore 

708 Copper frame, new design. �ess fouled, good 
�O data 

717 severe fouling conditions, sensing window 
nearly �locked. However only small drift in �O 
values� 

Sea-�ird S�E43 �lushing and tri�utyl-tin leaching 
tips. 

�o fouling. Mem�rane covered �y sediments �ut 
still good data – 112 days. 

�nprotected �nprotected �rotected 
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From: �engberg et al.� Limnol. Ocean. �ethods. 
  Evaluation of a  lifetime-based optode to measure 
 oxygen in a�uatic  systems - 200� 

Monitoring station in River l’Orge ��rance� 
Heavy fouling environment, �acterial �iofilm. 
20 days deployment. 
Optode ��a3830�, Electrochemical sensor. 

Electrochemical sensor affected �y fouling 
after 2 days�  optode without protection no 
influence of fouling within 20 days 

Waste water treatment plants  
14 days unprotected and not cleaned optodes 
�0 days unprotected and cleaned with tap water spry to remove the organic 
material accumulated near the foil. 
Shallow coastal waters 
�se of a �erillyum-copper alloy net �for domestic cleaning� wrapped around the 
sensor. 
Service interval prolonged from 7-10 days to 40-60 days. 

MMMMMMMM
H

  

TIT�E - JERICO - 15 

Effect of biofouling on DO sensors 

Summarizing the effect of Biofouling 
Optodes are less affected by fouling than polarographic sensors.  
In polarographic sensors, fouling alters the characteristics of the membranes and 

they need accurate cleaning and recalibration. 
Optodes are tolerant of fouling as long as some part of the window remains clear 
 
However …. 
The anti-fouling technique used by Sea-Bird is proved to be effective also under 

severe fouling conditions. 
Care is needed in the choice of fouling protection for optodes. If it reduces water 

circulation at the membrane surface, the effect could be opposite. 
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Conclusions 

ELECTROCHEMICAL SENSORS OPTODES 

Reliability Proven technology Not always approved for environmental 
monitoring 

Calibration and 
maintenance 

More frequent Less frequent 

Power Higher consumption (pumping system is 
needed) 

Lower consumption 

Response time Faster measurements Slower measurements (not always suitable 
for CTD cast applications) 

DO 
consumption in 
the samples 

Yes (not suitable for micro-environments 
and for not stirred samples) 

No 

Costs Lower initial costs Higher initial costs 

Biofouling More sensitive, but good antifouling 
systems available 

Less sensitive 

Chemical 
contamination 

Recent sensors are scarcely affected 
 

Scarcely affected 
 

Winkler 
calibration 

Always necessary for high precision DO 
determinations  

Always necessary for high precision DO 
determinations 
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Spea�er � Organism � adresse mail 
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Calibration Best �ractice  
Temperature � Conductivity 

������ ���� ������� ���������������  
�������� ��������� �� ������������ � �� ��������� ������������ � ��� ������� ���������� ����� 

������ ���� ��������� � �������� ���������� ������� ����� ������� ���� 

 

�c��no�����ic ��������u�� � con�uc�i�i�� 
s�nso�s ���ui�� ���ul��� o���n ����u�n�� 
c�li����ions ��c�us� ���i� ����o�� �nc�s 
��n� �o ���� o��� �i� � �n� c�n �� ����c��� 
�� ��� s��ci�ic con�i�ions o� us����  

��� ��in �i�s o� c�li����in� 

�nsu�� con�inuin� con�o�� i�� o� 
ins��u� �n��s�nso� ����o�� �nc� �o 
���ui������cl���� s��ci�ic��ions in � ��� 
co� ���i�l� �i�� �cc����� in���n��ion�l 
���ul��ions �n� ���c�ic�� 

 
��o�i�� �ocu� �n��� ��i��nc� ����s�in� 
�o ��� ��o��� �unc�ionin� o� �n 
ins��u� �n��s�nso� o��� �i� �� 

�����i�� o� � ��� �����u�� c�li����ion 

�����os���ic 
���� 

�ni� un��� 
��s� 

Con����o���� 
�c�uisi�ion o� 
��� �����u�� 
���� ��o�  ��� 
uni� un��� ��s� 
�n� ��� 
������nc� 
��s���  

� temperature calibration is performed by 
comparing the temperature readings of the 
instrument being tested with those of a 
Reference System in a thermostatic bath. 

��� ������nc� ��s���  �o� ��������u�� 

Constituted by a high-precision �igital 
Thermometer �Resistance Bridge�, a Standard 
�latinum Resistance Thermometer �S�RT� and a 
Standard Resistor.  
Cons�i�u��� �� � �i������cision �i�i��l 
����� o� ���� ���sis��nc� ��i����� � ���n���� 
�l��inu�  ��sis��nc� ����� o� ���� ������ �n� 
� ���n���� ��sis�o��  

��sis��nc� ��i��� 

�i�i�i�i�i�����������������������c�c�c�c�cisisisisisioioioioionnnnn �i�i�i�i�i�i������������������
��� ncnnncncccccccccccccccccccccccccc����� ��������i�i�i�i����������������������� ����������� ���������� �n����
������������� � o����������������������������������������������� �n���

��� ��inci��l �i��� �oin�s o� ��� 
�n���n��ion�l ��������u�� �c�l� o� 

���� �������� us�� in �c��no������

��i�l� �oin� o� � ���� ���� � � ���� C 
��l�in� �oin� o� ��lliu�  ������ � ������� C 
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� conductivity calibration is performed in a
thermostatic bath� the conductivity readings of
the instrument being tested are compared with
those obtained from the salinity analysis of
appropriately collected discrete water samples
using a recogni�ed Reference System. 

�����i�� o� � con�uc�i�i�� c�li����ion ������nc� Con�uc�i�i�� 

 Reference values for conductivity are 
calculated from measured sample salinities 
and reference bath temperatures using the 
standard al�o�i���s �o� co��u���ion o� 
�un��� �n��l ��o����i�s o� s������� 
�UNESCO Technical papers in marine 
science, no. 44, 1983� 

The salinities of bath water samples are 
measured using a Laboratory Salinometer, 

standardi�ed using ����� ���n���� �������� 
as Reference �aterial    

�� s�lini�i�s o� ���� ����� s�� �l�s ��� 
���su��� usin� � ���o���o��   s��n����i��� 
usin� ����� ���n���� ��������   

�uil�lin� ����� 
���o���o�� 
��lino� ���� 

�o��l� �i�� 
����� s���l� 

��� s�lini�� �n�l�sis 
 Best �ractice� Operations 

Fouling can alter the performance of a temperature 
sensor, depending on thickness, extension and 
characteristics. 

Fouling and hydrocarbons are a dangerous combination 
for a conductivity sensor. They can form thin gelatinous 
coatings on the measuring electrodes of the sensor which 
can dry out in air if not removed  
completely, thereby providing a  
base for new layers of Fouling on 
successive deployments. 

��o��� �i�l� ��in��n�nc� is ��� ��� ��� �o succ�ss�ul 
c�li����ions� 

 Best Practice: Operations 

Poorly maintained instruments often need to be subjected 
to long and complicated procedures in order to restore 
                                         them to a condition that would 
                                         permit a proper calibration to be 
                                         performed.  

 Best Practice: Calibration 

Remember, you cannot calibrate temperature and conductivity 
sensors in the field! 
(But you can monitor performance…) 

It would be wise to have your temperature sensor calibrations 
verified at least once a year! 
 

You need to have your conductivity sensor calibrations verified at 
least once a year! 
(Once every six months would be even better…) 
 

Wherever possible, calibrate the sensor together with the mother 
instrument! 
 
Pretend an “As Received” evaluation of your sensor prior to a 
calibration. 
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 Best Practice: Calibration 

Calibrating temperature & conductivity sensors/instruments 
properly requires expertise, specialized equipment and 
procedures, dedicated staff and most of all experience. If you 
lack these resources in-house, don’t improvise!   
 

Every once in a while, use a calibration service provider different 
from the one you habitually use (if you perform your own 
calibrations, have your sensors calibrated by someone else); over 
time, this practice will provide you with information useful for 
QA.  
 

Keep your calibration records up-to-date; calibration histories of 
sensors can often help to pre-empt potential problems with them 
in time.   

 Best Practice: Calibration 

The results of a calibration may or may not be 
accredited but they must always be accompanied by the 
following: 
 

a declaration of the uncertainty associated with the 
calibration process.    
 
information evidencing traceability to reference 
material (certified or otherwise): ITS-90 fixed points 
for temperature and IAPSO Standard Seawater for 
conductivity. 

  
 

�pea�er � Or�anis� � a�resse �ail 

www.jerico-fp7.eu Date I City I Land 

��an� �o�� 

  

JERICO Best Practices Workshop, Heraklion, Greece, 04-05 October 2012 
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������ �est Practices � or�shop 
�iofouling sensor protection 

---- 

04th of October 2012 
--- 

Laurent Delauney – RDT/EIM 

laurent.delauney@ifremer.fr  

 

We are playing in an 
In Situ marine 

context ! 

A tough medium… isn't it ?

��oto � ifre�er de�auney 

��oto � ifre�er de�auney 

Coastal monitoring 
Three months maintenance 

��oto � ifre�er ��oto � ifre�er 

Cabled energy Solar Energy 

A matter of energy and accessibility 

��oto � Ifre�er ���� 

Coastal monitoring 
Three months maintenance 

Wind flow Energy 

A matter of energy and accessibility 

Coastal Monitoring 
Three months maintenance 

 

��oto � Ifre�er ���� ��oto � Ifre�er ���� 

A matter of energy and accessibility 

�ner�y � �atterie� 
 

Co�pacity i� needed 
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Station Marel-Carnot 

��oto � Ifre�er ���� 

Coastal Monitoring 
Three months maintenance 

 

A matter of energy and accessibility 

�eafloor obser�atories in �urope 

Azores seafloor observatory 
1700m deep, hydrothermales sources 

Energy provided by batteries 

Photo : ifremer 

A matter of energy and accessibility 

12 months maintenance 

MOMAR-D – Tempo mini 

NEPTUNE Canada Seafloor Observatory 
800 km – 40 to 2500m deep 

Maintenance every 6 months, Cabled energy but limited ! 

Marine Benthic Observatories for HC leaks detection. 
 Various depth (from 15 meters down to whatever needed) 
 Long term monitoring (more than 1 month) 
 Low maintenance (In fact, No maintenance) 

 Hydrocarbon fluorometer : Trios EnviroFlu-HC (*) 
 2 Turbidity Meters : WET labs BBRTD-226R / D&A OBS 3 
 O2 Optode Sensor : Aanderaa 3830 (+ temperature)  
 CTD : SBE 37SMP 
 ADCP : RDI 300 kHz 

 Oceanographic sensor are involved (ROSE Project) : 

Projet NOSS : NKE, Telecom Bretagne, SHOM, ifremer  

Illustration : NKE Illustration : NKE 

Floats 
Very low energy available, NO maintenance 

(3 years deployement) 
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Gliders 
Very low energy, no maintenance 
Few days deployment (usually) 

Photo : Site internet ACSA 

Scientific drones – USV Mobesens 
Low Energy, No maintenance 

One day deployment 

Illustration : ifremer 

Sensors and biofouling 

Marine Benthic Observatories. 

Biofilm development must be taken into acount ��� 

Photos : Ifremer (FR) 

�SI 6600 EDS (E�tended Deployment System) - Clean SweepTM  
    150 days  April - Sept 2005  St Anne Portzic Brest 

Biofouling example  

Photo : Ifremer (FR) L� Delauney 

Biofouling example  

�SI 6600 EDS (E�tended Deployment System) - Clean SweepTM  
    150 days  April - Sept 2005  St Anne Portzic Brest 

Photo : Ifremer (FR) L� Delauney 
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Biofouling example  

Optisens Transmissometer  
    �0 days  August - October 2005  Trondheim 

Photo : Ifremer (FR) L� Delauney 

Biofouling example  
Seapoint Fluorometer 

�0 days  May - �uly 2006  Brest 

Photo : Ifremer (FR) L� Delauney 

Biofouling example  
70 days  �une - August 2005  Helgoland - DE 

Ifremer (FR) L� Delauney �� Faijan 
�KSS (DE) K� Kröeger et Al� - CNRS �PR15 (FR) H� Cachet et Al�  

Biofouling example  

 Materials and shape shoud be choosed very carefully in order to 
reduce fouling attachement� 

�0 days  August - October 2005  Helgoland - DE 

Photos : Ifremer (FR) L� Delauney 

Biofouling effect on marine sensors : 
Progressive interface modification. 

Optical sensors : turbidimeter, fluorometer, ���, 
 
    �� optical property modification 
         (Window opacity, interferences, ��� 

Membrane based sensors : pH, o�ygen� 
 
�� membrane permeability modifications� 

Loss of sensibility, 
drift, 

response time, etc� 

This problem must be treated as long as autonomous measurement 
longer than 1 week is involved� 

Atlantic Ocean Bosphorus strait Baltic sea 

Biofouling effect on an in-situ Fluorometer 
 
 

100 days  1� may - 31 August  Millport 

Scufa n 1 
�nprotected 

Scufa n 2
Protected 

Fluorimètre SC�FA - Millport - Écosse 

jours 19 mai au 31 août 

Ifremer (FR) Delauney, V�Lepage - �MBSM (�K) Dr P� Cowlie 
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Conductivity Measurement - TPS35 Micrel Instrument 

Sensor deviation e�ample : conductivity 
 

 133 days  03 �une - 16 October 2003  St Anne Portzic Brest 

The protection system must delay the biofouling effect on the 
response of the measuring system for at least 1 month in severe 
conditions and for 3 months in average condition� 
 
For specific applications like deep sea observatories, biofouling 
protection effect should last for at least 6 months� 

The protection system should be compatible with autonomous 
energy supplying (batteries)� 

Objectifs 

The protection system must be adaptable �uite easily on e�isting 
instrumentation� 

The protection system must not affect the measurements produced� 

Protection strategy 
 

To be closer as possible 
to the 

transduction interface 

Global Protection 
Pumping is needed 

Water Inlet 

Water Outlet 

Biocide 

Sensors 

MAREL - Ifremer 
Mesures Automatisées pour l environnement littoral 
 (Autonomous Measurement for Coastal Environment) 

Photos : Ifremer (FR) 

Local Protection 

Turbidimeter TBD 35 - NKE 

Biocide is produced as close as 
possible of the sensing element of 
the instrument� 

Pumping system not needed 

Sensor Head Biocide zone 

Coated window Protection 
  

Interface Modification 
�lass window coated with a specific material 
in order to generate biocide on the surface 

(Work in progress) 

Biocide generation is situated on 
the window surface� 

Biocide �uantity needed is very low� 

Optical sensor, camera, lights, ��� 

TriOS microFlu-chl 

Sensor 
transducing 

interface 
Biocide zone 
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��isti�� bi�f���i�� ���tecti�� 
f�� ��tic�� 

�ce��������ic se�s��s 
��� c����cti�it� se�s��s 

Mechanical Protection  

�SI 6600 EDS (E�tended Deployment System) - Clean SweepTM  
 

Mechanical Protection  
�EBRA-TECH (N�) – Hydro Wiper 

 

Photos : �ebra-Tech Web Site 

Mechanical Protection  
�EBRA-TECH (N�) – Opto Shutter 

 

Photos : �ebra-Tech Web Site 

Mechanical Protection  
�EBRA-TECH (N�) – Opto Shutter 

 

Film : Courtesy of NORTEKMED 

Copper Biofouling protection
Fluorimeter Seapoint + Hobilabs Hydroshutter  

• The Hydroshutter must be controlled by an e�ternal unit in order to 
open and to close it� 

• The instrument must be customised in order to build a Copper cell� 

Ifremer (FR) L� Delauney Ifremer (FR) L� Delauney 
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Copper Biofouling protection 
Fluorimeter Seapoint + Hobilabs Hydroshutter  

Ifremer (FR) L� Delauney 

Biocide diffusion tablet 
Seabird conductivity sensor => TBT 

Projet NOSS : NKE, Telecom Bretagne, SHOM, ifremer  

Illustration : NKE Illustration : NKE 

Coated window Protection 
Trios – Nano coating on windows 

Nano Coating spray
YSI - Anti-fouling C-Spray Protective Probe Solution 

Biofouling protection 
Local chlorination (ifremer) 

 
Small windows protection 

ROSE Experiment results 
Benthic station – June to September 2006 - 25 meters deep  

• Hydrocarbon fluorometer : Trios EnviroFlu-HC 

Photo : Delauney Photo : Delauney 

Electrode 

Tempo mini 

Photo : Delauney 

Biofouling protection 
Local chlorination (ifremer) 

 
Large windows protection 
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Ifremer (FR) L� Delauney �� Faijan 
�KSS (DE) K� Kröeger et Al� - CNRS �PR15 (FR) H� Cachet et Al�  

�0 days  August - October 2005  Helgoland - DE 

Electro chlorination by 
Coated window Protection 

Adverse effect 
on sensor measurement 

 
One example 

 

Local Chlorination
Adverse effect, laboratory check 

 
O�ygen Measurement – Optode Aanderaa instrument 

 

O�t��e � �� O�t��e � ��f��e�ce ������ti�� 
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O�ygen Measurement – Optode Aanderaa instrument 
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Conclusion 
• Main techni�ues available to protect sensors: 

 - Wipers 
 - Copper and copper shutter 
- Bleach (biocide injection) 
 - Local  chlorination 

• The choice can be driven by different aspects : 
Hardware matter : 
- Robustness (depth of use)  
- Mechanical comple�ity 
- Easiness of adaptation to the e�isting instrument 
- Level of integration 

Metrological aspect : 
- Adverse effect to the measured parameter� 
- Is system can be turned on and off� 
Economical  aspect : 
- Availability on the market� 
- Price� 

Conclusion 
• Main techni�ues available to protect sensors: p

 - Wipers 3/5 (endurance problem of the wiper material) 

• The choice can be driven by different aspects : 
Hardware matter : 
- Robustness (depth of use) : 2/5 
- Mechanical comple�ity : 2/5 
- Easiness of adaptation to the e�isting instrument : 2/5 
- Level of integration : 2/5 

Metrological aspect : 
- Adverse effect to the measured parameter : 5/5 
- Is system can be turned on and off : �ES 
Economical  aspect : 
- Availability on the market : �ES (adaptable as well) 
- Price : 3/5

• Suitable for Optical sensors� 
• Pay attention on the soft material used for the wiper� 
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Conclusion 
• Main techni�ues available to protect sensors: 

 - Copper : 3/5  

• The choice can be driven by different aspects : 
Hardware matter : 
- Robustness (depth of use) : 5/5 
- Mechanical comple�ity : �/5 
- Easiness of adaptation to the e�isting instrument : 3/5 
- Level of integration : 5/5 

Metrological aspect : 
- Adverse effect to the measured parameter : 3/5 
- Is system can be turned on and off : NO 
Economical  aspect : 
- Availability on the market : �ES 
- Price : 3/5 

• Suitable for Optical and conductivity sensors 
• Adverse effect for o�ygen sensor 

Conclusion 
• Main techni�ues available to protect sensors: 

 - Copper shutter : 3/5  

• The choice can be driven by different aspects : 
Hardware matter : 
- Robustness (depth of use) : 2/5 
- Mechanical comple�ity : 2/5 
- Easiness of adaptation to the e�isting instrument : 2/5 
- Level of integration : 1/5 

Metrological aspect : 
- Adverse effect to the measured parameter : 3/5 
- Is system can be turned on and off : NO 

Economical  aspect : 
- Availability on the market : �ES 
- Price : 2/5

• Suitable for Optical sensors 
• Adverse effect for o�ygen sensor 

Conclusion 
• Main techni�ues available to protect sensors: p

 - Bleach (biocide injection) : �/5  

• The choice can be driven by different aspects : 
Hardware matter : 
- Robustness (depth of use) : 2/5 
- Mechanical comple�ity : 2/5 
- Easiness of adaptation to the e�isting instrument : 2/5 
- Level of integration : 1/5 

Metrological aspect : 
- Adverse effect to the measured parameter : 3/5 
- Is system can be turned on and off : �ES 

Economical  aspect : 
- Availability on the market : �ES (but not as a kit) 
- Price : 2/5 

• Suitable for every sensors 
• Adverse effect for sensor if badly flushed 

Conclusion 
• Main techni�ues available to protect sensors: 

- Local  chlorination : �/5 

• The choice can be driven by different aspects : 
Hardware matter : 
- Robustness (depth of use) : 5/5 
- Mechanical comple�ity : 3/5 
- Easiness of adaptation to the e�isting instrument : �/5 
- Level of integration : 3/5 

Metrological aspect : 
- Adverse effect to the measured parameter : �/5 
- Is system can be turned on and off : �ES 

Economical  aspect : 
- Availability on the market : �ES 
- Price : 3/5

• Suitable for every sensors 
• Adverse effect on o�ygen, can be turned OFF�  

Conclusion 
• Main techni�ues available to protect sensors: 

 - Local  chlorination on coated windows : �/5  

• The choice can be driven by different aspects : 
Hardware matter : 
- Robustness (depth of use) : 5/5 
- Mechanical comple�ity : �/5 
- Easiness of adaptation to the e�isting instrument : 2/5 
- Level of integration : 5/5 

Metrological aspect :
- Adverse effect to the measured parameter : 3/5 
- Is system can be turned on and off : �ES 

Economical  aspect : 
- Availability on the market : NO (still in developpement) 
- Price : - 

• Suitable for optical sensors 
• No Adverse effect, can be turned OFF�  

Thank you for your attention� 

130



� 

www�jerico-fp7�eu 

Operation and Calibration of 
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�� O ��������� ����� O� ��������� 
(SYSTEA™) 

c�� �� c�  

c�� �� c�  

c�� �� c�  
ca. 16 cm 

ca. 40 cm 

ca. 60 cm 

On stationary platforms On mobile platforms 
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ADVANTAGES VS. DISADVANTAGES 
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ADVANTAGES VS. DISADVANTAGES 
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DATA STATION (STATIONARY FB) CUXHAVEN 
JANUARY 2012 

Sal 

NO3 

NO2 

Si 

PO4 
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CALIBRATION OF SYSTEA ANALYSERS 

1-point calibration either in the lab or at the station 
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SPECIAL PROBLEMS FOR NITRATE 

• NO3 has to be chemically reduced to NO2 either by 
– A Cadmium reductor (column of activated Cd granulate material) 

or 
 
– UV radiation   

 
• Issue: 

– Reduction yield has to be stable and reproducible (ideally ~100%) 
– Reduction has to be stopped at NO2 (problem of UV radiation) 

  NO3  NO2  NH3  N2 
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RECENT DATA FROM CUXHAVEN STATION 

2012 
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RECENT DATA FROM CUXHAVEN STATION 

2012 
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RECENT DATA FROM CUXHAVEN STATION 

2012 
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RECENT DATA FROM CUXHAVEN STATION 

Proble� �ith a�to�atic �il�tion� 

2012 
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REFERENCE ANALYSIS OF BOTTLE SAMPLES (LAB) 

• A�to�aticall� sa�plin� b� a coole� �ater sa�pler 
• position control ��err��o�� 

• ti�e control ��i�e� Plat�or�� 

• �iltration o� the sa�ples in the lab 

• Stora�e at -20°C 

• Anal�sis �ith an A�toanal�ser   
�S�A� A�toAnal��er 3� se��ente� �lo� anal�sis� 
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LAB CHEC� FERYBOX 
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RESULTS OF LAB CHEC� 

Confi�ence le�el (PO4): 0.2 μMol 
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Concl�sion (prelimanary)  
 

-Operation o� che�ical n�trient anal�sers re��ires �ell traine� an� 
e�perience� operators �not a pl���pla� instr��ent�  
 

- re-calibration in the �iel� are ti�e cons��in� an� res�lts in hi�her errrors 
 

-�ecalibration �ro� bottle sa�ples �lab anal�sis� are reco��en�e� 
 

-Co��erciall� a�ailable instr��ents s���ers on lon�-ter� stabilit� �or 
�natten�e� operation 
 
- there is still a �e�an� on �ore rob�st an� reliable instr��ents �ith hi�h 
sensiti�it� 
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NE�  NUTRIENT ANALYSER  
BY SE�UENTIAL INJECTION ANALYSIS (SIA)  
DEVELOPMENT AT H�G  

   

� P3 �i�e� Plat�or�s COS�NA obser�ator� - 22 

TEST SIA ANALYSER FOR PO4 
IN GERMAN BIGHT (RV HEINC�E) 

  

GA Crete Oct 2012 -  23 23 

Thanks for your attention! 
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6.5. End-to-End Quality Assurance for Fixed Platforms 

 

Considering that during the 3 previous workshops each partner has presented his infrastructure 
(current status WP3) the aim here is to present their practices on maintenance, pre and post 
deployment procedures (cleaning etc), maintenance, storage, transport, data transfer, data post-
process, etc. 
 

6.5.1. Debriefing after the first Fixed Platforms (FP) Workshop (Rome, 29 

Feb. -1 Mar. 2012) 

Stefania Sparnocchia (CNR)  presented the summary of Fixed Platform workshop. The Rome 
workshop was organized in three sessions covering the below topics.  

• Session 1: Fixed platforms: current status and improvement (WP3 T3.3), 29 February 
2012 

• Session 2: Maintenance methods: calibration (WP4 T4.1), 1 March 2012  

• Session 3: Maintenance methods: biofouling and prevention methods (WP4 T4.2), 1ST 
March 2012  

The actions decided were: 

Session 1:  

• D 3.3. report on status of fixed platforms (M21=Jan 2013) 

• Description of types of platforms in use (Bengt Karlson) 

• Review of experiences. Find a regional coordinator to collect info and         synthesize. 

• Description of equipment and sensors on board. 

Session 2: 

• Organize a calibration workshop, including DO Optode sensors. 

• White paper on Oxygen measurements to be discussed in the Forum for Coastal 
Technology. 

• D4.1 Report on existing calibration facilities (M18 = Oct 2012) 

• D4.2 Report on calibration Best Practice (M36 = Apr 2014) 

• Key persons were identified for each parameter that will coordinate the drafting of the 
documents: 

• Jukka Seppala (SYKE): Chlorophyll and turbidity sensors 

• Rajesh Nair (OGS): Temp. and Cond. sensors 

• Wilhelm Petersen (HZG): Chemical sensors 

• Florence Salvetat (Ifremer): DO sensors 

• describe the best practices for the sensor calibration of each parameter or group of 
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parameter 

• recommend methodologies and issue protocols 

• distribute the information/draft to full and associated partners 

Session 3: 

• Improve the questionnaire to collect more information and better specify “not 
clear/difficult-to-answer questions”, diffuse to partners and associated. 

• Review of biofouling methods vs. sensors (literature, BRIMOM project), focus on new 
methods 

• Testing the effect of biofouling on Dissolved Oxygen sensor (focus on “immunity”) 

• literature and manufacturers documentation review 

• comparison of sensors measurements with Winkler data 

• Plan of a biofouling experiment to discuss at the meeting in Crete, Oct. 2012) 

• D4.3 Report on biofouling prevention methods (M36 = Apr 2014) 

• Key persons to work on this task with CNR: Laurent Delauney, Wilhelm Petersen and 
someone from the gliders community. 

 

6.5.2. Experience and Best Practices from already deployed Fixed Platforms 
(FP) 

 

In this session each partner was given the opportunity to give a 15-minute presentation 
regarding the best practices used in FP. 

 

6.5.2.1. Manolis Ntoumas (HCMR): HCRM best practices and experiences 
from the Poseidon buoy network operating.  

He talked about the pre/post deployment operations, lab sensor maintenance, data quality 
checks and the monthly sampling in the M3A station. He presented the calibration procedure 
that HCMR uses 

Calibration procedure: 

• First define the acceptable residual thresholds in order to change calibration coefficients 
and then perform the calibration as described to the calibration manuals.  

• Generally we try to use the same sets of sensors in each spot and calibrate them 
according to the spot climatology.  

 

Validation before next deployment. 

• On the lab, in one of the tanks with fresh sea water and 2-3 calibration steps. 

• On the field, CTD casting and water sampling 
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• Final product: Calibration report containing 

o serial number and date 

o previous cal coefficients 

o new coefficients 

o table with measurement of calibration steps 

o graph and table with previous and new residuals 

o graph and table with validation test with new residuals 

Finally he showed some slides with the fouling effect on sensors/ data and some bad 
experiences with equipment failures.  

 

6.5.2.2. Carlos Hernandez (AZTI): Best practices from the AZTI buoy 
network.  

He talked about the limitations they face and the operation bases that AZTI buoy is operating, 

Limitations: 

forced to work with opportunity vessels: 3 boats/5 years 

Operation bases: 

• no room for improvisation: training and preparation 

• stable staff: roles in the manoeuvre, nobody’s a bottleneck!! 

• replicability & traceability 

• as much tasks as possible on land 

• replacement sensors, materials, comm sys,...: tested on the spare buoy before 
deployment 

He also presented in detail the pre/post deployment procedures and actions they are 
performing in order to secure the system operational capabilities. He emphasized the use of 
video recording on deck during the mooring procedures as a very useful tool to analyse and 
improve the operation. He concluded with the important role plaid in the whole procedure by 
involved people.  

 

6.5.2.3. Stefano Miserocchi (CNR) : Technical details, data, open problems and 
“Best practices” for the S1 and E1 meteo oceanographic buoys. 

An overview of the whole system was given in detail. Data transmission and quality control 
procedures were presented. The following anti fouling solutions were suggested : 

� Using a mix of Duct tape and stretchable food-grade plastic films wrapped all around 
instrumentation and connectors: a good solution to protect sensors body and connectors 
from biofouling deposits. 

� Sensors intubation in a single closed hydraulic circuit, served by the same pump, with a 
TBTO pill in the entrance tube: a good solution in the short and medium term. 

� Bio-wiper system (mechanical brush) and copper face plate. A new system: after 45 
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days of its application the device seems to work properly 

But so far, the most effective anti-biofouling system is a periodical (each 2-3 months) manual 
cleaning of the sensors and an annual cleaning of the system. 

Furthermore some mooring challenges they are facing in their buoys were presented. Finally an 
overview of the new sensors deployed in the S1 buoy was given, emphasizing in the DO data., 

6.5.2.4. Detlev Machoczek (BSH) : Improving of MARNET network 
measurements.  

 

He started with the temperature measurements giving an example of how a custom A/D 
converter home-built improved radically the PT-100 sensor accuracy. Continuing, the 
challenges regarding conductivity and salinity measurements and the solutions they chose to 
cover the extended range of their seas were mentioned,  . For current measurements he talked 
about the experiences they have with older current meters and ADCPs. For chemical analyzers 
he emphasized that although they have worked on ferrybox systems their experience in fixed 
platforms shows that their data doesn’t deserve the effort/cost behind it. Finally he talked about 
their experience with water samplers in the field.  

 

Questions and Discussions 

It was mentioned that sometimes even though the equipment is in theory technically 
appropriate for the desired application, the maintenance is so demanding that in reality cannot 
be used.  

6.5.2.5. Dave Sivyer (CEFAS): Best practices developed over eleven years of 
high frequency in situ measurements with the CEFAS Smartbuoy 
network.  

An overview of the buoys configuration and the management system (below) was given.  

� Cefas QA system (Project management, HSE PAG etc) 

� Risk assessments (RA and COSHH) 

� Standard Operating Procedures (SOP) for all tasks. 

� SOP are bench tested and reviewed every two years. 

� Checklists 

Then the Best Practices for SmartBuoys were referred in each of the here-below sectors giving 
details about the procedures used in CEFAS.  

• Maintenance 

• Storage 

• Transport 

• Data transfer 

• Data post process 

In conclusion some additional notes for best practices were given. 
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6.5.2.6. Piotr Szmytklewicz (IBWPAN): the two kinds of IBW PAN Fixed 
Platforms 

IBWPAN manages 2 types of fixed platforms: 

- Hard Fixed Platforms 

- Mobile Fixed Platforms 

operated in the coastal zone of the South Baltic.  

 

• mild slope of 1.5% on average, 

• 3 – 5 bars, 

• medium grain diameter of about d50 = 0.22mm, 

• emerged part of the beach is 20 – 50m wide, 

• Hmax = 7,52 m (at 15 m depth), Vmax = 1,5 m/s (longshore current - at c.a. 1 m depth), 

• area of our interest: from dune to c.a. 20 m depth. 

An overview of the hard platform network history and of the planned upgrade was given. The 
mobile platforms procedures and some examples of how the harsh weather conditions of the 
Baltic affect the equipment were presented. 

 

To conclude here after are the IBW PAN recommendations: 

 Hard Fixed Platforms 

• Should be built on the dissipative Baltic coastal zone on depths from 5 up to 10 m (on 
large depths it's recommend to use buoy).  

• Platform should be designed as a solid structure. 

• The platform is being designed for 30 years of the use. 

• All steel elements will be additionally corrosion protected. 

• During winter, depending on wave conditions, "karcher" should be used to remove ice 
phenomena on the platform. 

Mobile Fixed Platforms 

• Should be built for depth: from shoreline to the 5 metres deep. 

• The platform can be used in the period of ca. 12 months.  

If the structure is sticking out beyond the water level it is recommended not to use it during 
winter. 

• On account of the biological conditions it is not recommended to carry out 
measurements in summer. 

• Visual inspection and cleaning are held after every extreme event. 

• It's a relatively cheap method to measure parameters of hydro- and lithodynamic 
processes occurring in the shallow water coastal zone. 

• Sometimes, it's the luck of the draw - you have to spend more than you planned for! 

 

144



 

 

 

 

  

6.5.2.7. Yannick Aoustin (Ifremer): End-to-End Quality Assurance experience 
at Ifremer.  

 

He referred to the many types of fixed or moving platforms 

• Focus only on key parameters on estuary & coastal water 

• Continuous Measurement (high frequency) 

• From surface to sea bottom 

• Quasi real time automatic, and remote control  

• Robust system, quality assurance, maintenance 

• Fifteen years of high frequency data collection 

• Large panel of locations 

 

Coastal environment  

• Harsh environment (very demanding) 

• High level of energy (wave, current) 

• Biofouling & mineral deposit  

• Many hazards (fishing, anchoring, vandalism, ..) 

• Fatigue on instruments and structures 

 

Quality and durability guarantee by technology: 

• Flow through measuring systems (most) 

• Pumping and chlorination 

• Protection against harsh environment 

• Active bio fouling protection 

• Objective to reach a 3 month period maintenance 

• Energy: huge concern for autonomous systems 

Furthermore the Operational organisation for management of the whole monitoring system was 
presented: 

• Operational team (mandatory) 

• Network supervision 

• In situ preventive operation  

• Sensors calibration under quality assurance 

• On site and workshop maintenance 

• Traceability of spare sensors and devices 
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• Strong partnership with suppliers 

And he concluded his presentation covering the subjects of data quality assurance and diffusion 
to the end user. 

  

6.5.3. Discussions and decisions with regards to Fixed plateforms 

 

Decision #1: For Best Practices it was decided to form a small group to start working with the 
material collected. This material/info will be uploaded to the JERICO webpage in order to be 
accessible by all partners in the JERICO restricted area.  

 

The people for this group are: 

• Carlos Hernandez (AZTI) - coordinator 

• Detlev Machoczek (BSH) 

• Yannick Aoustin (IFREMER)  

• Dave Sivyer (CEFAS) 

 

Decision # 2: Regarding calibration it was proposed to have a workshop coupled with one of 
the following scheduled JERICO meetings.  

 

Decision # 3: With regards to the  biofouling proposal led by Marco Faimalis (after Rome 
workshop) it was proposed to set up a biofouling experiment with plates installed in different 
sites across Europe and sent back to Marco for lab analysis. The partners agreed and an email 
will be sent to the JERICO network to find out who will be participating.  

 

 

Slides presented with regards to End to End quality assurance for Fixed Platforms are inserted 
hereafter in the following pages. 
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Yannick Aoustin I Ifremer I yannick.aoustin@ifremer.fr 

www.jerico-fp7.eu Jerico GA & BPW I Heraklion I Crete – Greece   

Best Practices Worshop 

End-to-End Quality Assurance 

Experience at Ifremer 

  

TITLE - JERICO - 2 www.jerico-fp7.eu 

Coastal network for in situ monitoring 

  

TITLE - JERICO - 3 www.jerico-fp7.eu 

End-to-End Quality Assurance 

Experience at Ifremer 

 

Many types of fixed or moving platforms 

Focus only on key parameters on estuary &coastal water 

 

Continuous Measurement (high frequency) 

From surface to sea bottom 

Quasi real time automatic, and remote control  

Robust system, quality assurance, maintenance 

 

Fifteen years of high frequency data collection 

Large panel of locations 

  

TITLE - JERICO - 4 www.jerico-fp7.eu 

End-to-End Quality Assurance 

Experience at Ifremer

 

Coastal environment  

Harsh environment (very demanding) 

High level of energy (wave, current) 

Biofouling & mineral deposit  

Many hazards (fishing, anchoring, vandalism, ..) 

Fatigue on instruments and structures 
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End-to-End Quality Assurance 

Experience at Ifremer 

 

Quality and durability guaranty by technology: 

 

flow through measuring systems (most) 

Pumping and chlorination 

Protection against harsh environment 

Active bio fouling protection 

Objective to reach a 3 months period maintenance 

Energy: huge concern for autonomous systems 
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End-to-End Quality Assurance 

Experience at Ifremer

 

Parameters Range Accuracy

Water temperature -5 to +30°C  0,1 °C

Conductivity 0 to 70 mS/cm 0,3 mS/cm

Dissolved Oxygen 0 to 20 mg/l 0,2 mg/l

pH 6,5 to 8,5 upH 0,2 upH

Turbidity 0 to 4000 NTU 10 %

Chlorophyll 0 to 50 FFU 10 %

PHYSICO-CHIMICAL PARAMETERS

Parameters Range Accuracy

Air temperature -20 to + 30°C  0,1 °C

Air pressure 900 to 11OO Hpa  0,3 Hpa

P.A.R. 0 to 30OO µ mol/s/m² 1O µ mol/s/m²

Hygrometry 0 to 100% 2%

Wind Speed 0 to 40 m/s 1 m/s

Wind Direction 0 to 360° 10 °

METEOROLOGICAL PARAMETERS

Parameters Range Accuracy

Nitrates 0,1 to 100 µ mol/l 5 %

Silicates 0,1 to 100 µ mol/l 5 %

Ammonium 0,1 to 100 µ mol/l 5 %

p CO2 200 to 1000 µ atm 1 atm

ADDITIONAL  PARAMETERS
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TITLE - JERICO - 7 www.jerico-fp7.eu 

End-to-End Quality Assurance 

Experience at Ifremer 

 

Operational organisation 

 

Operational team (mandatory) 

Network supervision 

In situ preventive operation  

Sensors calibration under quality assurance 

On site and workshop maintenance 

Traceability of spare sensors and devices 

 

Strong partnership with suppliers 
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End-to-End Quality Assurance 

Experience at Ifremer 

 

Data quality assurance  

 

4 levels of data checking 

 raw data, automatic checking, visual checking, 

 qualification after calibration (3 months delay) 

6 levels of data quality (international scale) 

 not qualified (raw data), good, out of stat, unreliable, 

false, missing 
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Acquisition 

Control & Processing 

Disseminatio
n 

Local Network 

Central Data 

assimilation 

Network supervision 

 Data logging and computing  

Data control 

Local Network 

Local Network 
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data points are 

flagged  according 

to the level of 

processing and 

quality 

Tide signal 

Zoom function on time axis 

Possibility to add or 

delete  time series 

Superposition of 

different processing 

levels.  

Moving  

time window 

 

 

 

Numerical 

information about  

targeted point of 

the plot 

Data quality control software 
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End-to-End Quality Assurance 

Experience at Ifremer 

 

data diffusion on the web 

 

Various user profiles: public, scientist, technician, owner 

Data visualisation 

Data downloading 

Metrology report 

Raw data access 

Maintenance log book and management 
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End-to-End Quality Assurance 

Experience at Ifremer 

 

Maintenance and accessibility 

Systems at sea: limited accessibility: 

ü weather, boat (very high price), crews… 

Floating support must adapted to maintenance 

ü design, size, cost… Size of unit of maintenance 

üNo technical work at sea (just connection) 

 Limitation of travel at sea (every 3 months), 

Tele-maintenance 
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Speaker I Organism I adresse mail 

www.jerico-fp7.eu 

BEST PRACTICES ON FIXED PLATFORMS 

AZTI-TECNALIA 

Jerico GA & BPW I Heraklion I Crete – Greece   

Carlos Hernández | AZTI-Tecnalia | chernandez@ azti.es 
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BEST PRACTICES ON FIXED PLATFORMS 

The maintenance of the buoys is based on: 

 

• 2 moored buoys and one SPARE BUOY on land 

• Maintenance work is made ON LAND 

• Deployments every SIX MONTHS 

www.jerico-fp7.eu 

AZTI 
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BEST PRACTICES ON FIXED PLATFORMS 

OPERATION BASES: 

 

•NO ROOM FOR IMPROVISATION: TRAINING AND PREPARATION 

•STABLE STAFF: ROLES IN THE MANEUVER, NOBODY’S A BOTTLENECK!! 

•REPLICABILITY & TRACEABILITY 

•AS MUCH TASKS AS POSSIBLE ON LAND 

•REPLACEMENT SENSORS, MATERIALS, COMM SYS,...: TESTED ON THE SPARE 

BUOY BEFORE DEPLOYMENT 

 

www.jerico-fp7.eu 

LIMITATIONS: 

 

• FORCED TO W ORK W ITH OPPORTUNITY VESSELS: 3 BOATS/5 YEARS 
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BEST PRACTICES ON FIXED PLATFORMS: 
AVAILABLE OPPORTUNITY VESSELS 

www.jerico-fp7.eu 

B/O INVESTIGADOR 40x7 m 

FACAL 18 25X9 m 

ZUMAIA VIII 15X5 m 
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BEST PRACTICES ON FIXED PLATFORMS: 
DEPLOYMENTS 

www.jerico-fp7.eu 

Mooring # BUOY WAVESCAN WS66 

Buoy Total Mooring period Position Coordinates 

1 3 
Junio 2007 
Abril 2008 

Matxitxako 
43º 38.196’ N 

002º 43.096’ W 

2 6 
Febrero 2009 
Marzo 2010 

Donostia 
43º 33,507’ N 

002º 01.482’ W 

3 9 
Marzo 2010 

Noviembre 2010 
Donostia 

43º 33.673 ’N 
002º 01.474’ W 

4 12 
Mayo 2011 

Septiembre 2011 
Matxitxako 

43º 37.475’ N 
002º 43.469’ W 

5 13 
Noviembre 2011 

- 
Matxitxako 

43º 37.463’ N 
002º 41.960’ W 

 

Mooring # BUOY WAVESCAN WS67 

Buoy Total Mooring period Position Coordinates 

1 1 
Enero 2007 
Junio 2007 

Matxitxako 
43º 37.980’ N 

002º 41.550’ W 

2 4 
Junio 2007 

Noviembre 2007 
Donostia 

43º 33.996’ N 
002º 01.668’ W 

3 6 
Abril 2008 
Junio 2009 

Matxixtako 
43º 38.148’ N 

002º 41.634’ W 

4 11 
Marzo 2011 

Noviembre 2011 
Donostia 

43º 33.859’ N 
002º 01.395’ W 

 

Mooring # BUOY WAVESCAN WS68 

Buoy Total Mooring period Position Coordinates 

1 2 
Enero 2007 
Junio 2007 

Donostia 
43º 33.765’ N 
02º 01.433’ W 

2 5 
Diciembre 2007 
Febrero 2009 

Donostia 
43º 34.200’ N 

002º 01.440’ W 

3 7 
Junio 2009 
Junio 2009 

Matxitxako 
43º 37.6444’ N 
002º 41.130’ W 

4 8 
Agosto 2009 
Marzo 2010 

Matxitxako 
43º 37.446’ N 

002º 41.332’ W 

5 10 
Mayo 2010 
Mayo 2011 

Matxitxako 
43º 37.445’ N 

002º 41.340’ W 

 

  

TITLE - JERICO - 6 

BEST PRACTICES ON FIXED PLATFORMS: 
POST-RECOVERY:ON BOARD 

• Visual inspection 

•  Pictures 

•  Switch off the buoy 

•  First cleaning: mussels, barnacles,…hard fouling. 

•  Disassemble of the elements of the system 

• Get the buoy ready for unloading on port 
 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 
BUOY RECEPTION ON BOARD 

• FOULING CLEANING 

 

• PREPARE THE BUOY FOR 

TRANSPORTATION 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 
POST- DEPLOYMENT:ON LAND 

www.jerico-fp7.eu 

• Visual inspection 

• Fouling mechanical cleaning 

• Data download: Buoy, CTs, ADCP 

• Fouling chemical cleaning 

• *.log files : “History” of the mooring 

 
• STATE OF THE BUOY REPORT 

LIST OF ELEMENTS TO BE REPLACED 

PURCHASE 

STOCK 
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BEST PRACTICES ON FIXED PLATFORMS: 
LAND FRAME 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 
POST- DEPLOYMENT:ON LAND  

www.jerico-fp7.eu 

After deployment and asap: 

 

• Anodes replacement 

• Buoy painting with anti-fouling paint 

•  Sensors selection and config. files creation 

•  Buoy HD cleaning 

•  System assembly and testing for a work journey 

•  Disassembly & storage 
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BEST PRACTICES ON FIXED PLATFORMS: 
PRE- DEPLOYMENT:ON LAND  

www.jerico-fp7.eu 

One week before the deployment: 

• Inductive cable measurement, marking and reeling 

•  New ropes: from a reel to the box & line assembly 

•  Shackles, chain and line buoys preparation 

• ADCP, CTs and AR tape protection. IDs visible  

•  Switch on of the ADCP and CTs 

•  System assembly: System and comm sys test  

•  Special telegram name while testing 

•  Cabling protection 

•  Special tool set 

•  Disassembly, elements preparation to go on board 

•  The buoy is filled with N2 
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BEST PRACTICES ON FIXED PLATFORMS: 
ROPES 

www.jerico-fp7.eu 

REPLACED AFTER EVERY MOOORING!! 
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BEST PRACTICES ON FIXED PLATFORMS: 
PRE- DEPLOYMENT:ON BOARD 

www.jerico-fp7.eu 

W hile sailing to the mooring point: 

 

• System assembly: cables are fixed to the line 

• Buoy connection to a PC: Elements testing 

•  Inductive cable unreeling and CT installation 

•  AR connected to the mooring and armed 

•  ADCP lower part to the buoy. Small trigger 

•  Buoy to the crane. Big trigger 

 

Once all the line is on water, the mooring is released at 

the mooring point. This point will be the mooring point 
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BEST PRACTICES ON FIXED PLATFORMS: 
DIFFERENT VESSELS: SAME W AY OF W ORKING 1 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 

DIFFERENT VESSELS: SAME W AY OF W ORKING 2 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 

CABLING PROTECTION 

• CABLING 

• W EAKEST PART OF THE 

SYSTEM 

• PROTECTED W ITH 

HOSEPIPE 

• MAIN “HOLE PRODUCER” 

IN REAL TIME SERIES 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 

ADCP HEIGHT 

OBJECTIVE: 

TO REDUCE THE SYSTEM 

TOTAL HEIGHT, DUE TO THE 

CRANE LIMITATION 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 

TO HELP THE MEMORY 

www.jerico-fp7.eu 
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BEST PRACTICES ON FIXED PLATFORMS: 

RECORDING THE MOORING OPERATIONS 

www.jerico-fp7.eu 

• Best tool for sea operations analysis: 

improvements 

• Unattended 

• Help to give visibility!! 
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BEST PRACTICES ON FIXED PLATFORMS: 
MAINTENANCE OPERATIONS TRACEABILITY 

www.jerico-fp7.eu 

SIMPLE CHECK LIST 
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BEST PRACTICES ON FIXED PLATFORMS: 
ELEMENTS TRACEABILITY 

www.jerico-fp7.eu 

ONE NOTEBOOK PER BUOY: W ORKLIFE OF THE SYSTEM 

  

TITLE - JERICO - 22 www.jerico-fp7.eu 

BEST PRACTICES ON FIXED PLATFORMS: 

DATA HANDLING 

HD (buoy & sensors) 

 

Rx 

 

 

HD 

 

RX

DB 

HD 

DB 

Internet Publication 

MyOcean 

 

flagging 

Real Tim e 

Delayed tim e 

IBI ROOS

Download 

Filters 
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BEST PRACTICES ON FIXED PLATFORMS 

www.jerico-fp7.eu 

ONCE EVERYTHING IS READY, 

REST AS MUCH AS YOU CAN!! 
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MARNET 

Im proving network m easurem ents 

- Setbacks and success - 

12.04.2013 Detlev Machoczek (BSH) 2 

MARNET – improving network measurements 

Tem perature: 

PT 100 sensor 

 

 

• custom built analog - digital - converter boxes 

(+/- 0.01 °C) 

• industrial analog - digital - converter, reduced 

accuracy (less than 0,1 °C) 

• inbuilt  20 bit analog - digital - converter       

(+/- 0.005 °C) 

 

 

 

 

12.04.2013 Detlev Machoczek (BSH) 3 

MARNET – improving network measurements 

Salinity: 

Unprotected conductivity sensor 

12.04.2013 Detlev Machoczek (BSH) 4 

MARNET – improving network measurements 

Salinity: 

conductivity sensor, pumping system 

12.04.2013 Detlev Machoczek (BSH) 5 

MARNET – improving network measurements 

Current: 

ADCP 

12.04.2013 Detlev Machoczek (BSH) 6 

MARNET – improving network measurements 

Nitrate+Nitrite, Phosphate, 

Silicate 
Ammonium 

PAHs, CHCs, PCBs, 

Pesticides 

Automatic chemical measurements and sampling: 
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12.04.2013 Detlev Machoczek (BSH) 7 

MARNET – improving network measurements 

Nitrate/Nitrite [µmol/l], 1998, 1999, 2000, 2001, 2002, 2003, daily mean values 

12.04.2013 Detlev Machoczek (BSH) 8 

MARNET – improving network measurements 

Nitrate/Nitrite [µmol/l], 2004, 2009, 2010, daily mean values 

• 1998:  6 maintenance visits 

• 1999:  9 maintenance visits 

• 2000 :  7 maintenance visits 

• 2001: 11 maintenance visits 

• 2002:  9 maintenance visits 

• 2003:  9 maintenance visits 

• 2004 :  7 maintenance visits 

• 2009:  7 maintenance visits 

• 2010:  9 maintenance visits 

12.04.2013 Detlev Machoczek (BSH) 9 

MARNET – improving network measurements 

Automatic water sampler: 

• only 6 probes 

• external timing impossible 

• not applicable because of 

weight (app. 50 kg) 
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Stefania Sparnocchia I CNR I stefania.sparnocchia@ ismar.cnr.it 

www.jerico-fp7.eu 4-5 October  2012 I Heraklion I Greece 

SUMMARY OF THE FIRST 

W ORKSHOP ON FIXED PLATFORMS 

Rome, 29 February – 1 March, 2012 

BEST PRACTICES W ORKSHOP 

  

TITLE - JERICO - 2 www.jerico-fp7.eu 

     To review the current distribution of Fixed Platforms in 

European coastal observing efforts and to advance the 

development of harmonized Fixed Platforms operations 

within the JERICO network.  
     

    Contribution to the preparation of deliverables of WP3 and WP4: 
 

D3.3. report on status of fixed platforms (M21=Jan 2013) 

D4.1 Report on existing calibration facilities (M18 = Oct 2012)  

D4.2 Report on calibration Best Practice (M36 = Apr 2014) 

D4.3 Report on biofouling prevention methods (M36 = Apr 2014) 

 

OBJECTIVE 

- - 

  

TITLE - JERICO - 3 www.jerico-fp7.eu 

 

Session 1: Fixed platforms: current status and 

improvement  (W P3 T3.3), 29 February 2012 

 

Session 2: Maintenance methods: calibration  (W P4 

T4.1), 1 March 2012  

 

Session 3: Maintenance methods: biofouling and 

prevention  methods (W P4 T4.2), 1ST March 2012  

 

 

 

 

SESSIONS 

- - 

  

TITLE - JERICO - 4 

PARTICIPANT LISTS 

 

www.jerico-fp7.eu - 

Organization Name and surname 

IFREMER Patrick Farcy, Ingrid Puillat, Laurent Delauney, Florence Salvetat 

IBWPAN Rafał Ostrowski, Piotr Szmytkiewicz 

OGS Rajesh Nair, Stefano Kuchler 

CNR 
Stefania Sparnocchia, Marco Faimali, Mauro Bastianini, Carolina Cantoni,  

Francesco Riminucci 

HCMR George Petihakis, Thanasis Chondronasios, Manolis Ntoumas  

NERC Michael J. Howarth  

HZG                          Wilhelm Petersen  

BSH Detlev Machoczek 

Flemish Hydrography Stephanie Vandevreken  

CEFAS Naomi Greenwood, Dave Sivyer 

SMHI Bengt Karlson,  Olle Petersson 

MI Sheena Fennell 

AZTI Carlos Hernández 

CNRS/INSU Laurent Coppola, François Bourrin, Pascal Morin 

IH Sara Almeida 

SYKE Jukka Seppala  

CSIC/IMEDEA Benjamín Casas Pérez 

SOCIB Carlos Castilla  

UOM Adam Gauci 

CMCC Srdjan Dobricic 

ENEA/ EMODNET PP Giuseppe Manzella 

36 participants from 21 Institutions  
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SESSION 1 – CURRENT 

STATUS AND IMPROVEMENT 

www.jerico-fp7.eu - 

JERICO survey on fixed platforms (T3.3.1 - Fixed Platforms 
Questionnaire) – Dave Sivyer (CEFAS) & Wilhelm Petersen (HZG) 

Overview of fixed platforms information collected 
 at the date of the workshop  

Actions to take 

• Compare JERICO table with 

SEADATANET / EDIOS archives 

• Compare JERICO table (~550 stations) 

with MyOCEAN live data feeds (~850 

stations)  

• Verify positions and depths, assure 

standard GPS format, std parameter codes 

etc. 

• Add details on: system downtime, platform 

manufacturers, sensor manufacturers, 

impact of the platform on data quality. 

• Final report with stations list and gaps 
according to geographic regions, or 
measurement parameter.  

  

TITLE - JERICO - 6 

Overview of fixed platforms by Giuseppe Manzella (ENEA & 
EMODNET PP) 
Built upon pre-existing initiatives (SEPRISE, EDIOS), EMODNET PP will 

be helpful to JERICO in describing distribution of stations and data 

collected. 
 

 
Overview by JERICO partners 
Status reports on the Fixed  

Platforms operated in JERICO and  

their contribution to existing Coastal  

Observatories. 

 

 
 

For details: 

http://www.jerico-fp7.eu/reports-a-deliverables/fixed-platforms-workshop 
 

 
 

SESSION 1 – CURRENT 

STATUS AND IMPROVEMENT 

www.jerico-fp7.eu 

- -

http://www.emodnet-physics.eu/ 

- 
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New sensors and techniques for in situ measurements at fixed 
points 
 
• pH and pCO2 measurements 
     Lab measurements and image analysis for monitoring the 
     ecosystem status (abundance, biomass, taxa, size spectra) 
     L.Coppola, L. Stemmann, M. Picheral, F. Prejger, G. Obolensky  
    Observatoire Océanologique de Villefranche-sur-Mer 
 
• New sensors tested at HZG: Nutrients, PSICam, pCO2 
     W. Petersen, Helmholtz-Zentrum Geesthacht 
 

• Needs of fixed observing sites for estimating/modelling processes 
in the coastal zone (in collaboration with W P9)   

     Srdjan Dobricic (CMCC)  
 

  

SESSION 1 – CURRENT 

STATUS AND IMPROVEMENT 

-

http://www.jerico-fp7.eu/reports-a-deliverables/fixed-platforms-workshop 
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SESSION 1 - DISCUSSION 

& CONCLUSION  

www.jerico-fp7.eu 

Summary of actions: 

 

Defining information useful for deliverable 3.3.1 “Review of 

the current marine fixed instrumentation” due in January 

2013 

 
Q1. W hat is the experience with different kind of platforms? W hat 
kind of purposes do need big or small platforms, fixed platforms or 
buoys, etc.? 
 
Q2. W hat is the experience with profiling devices? 
 
Q3. W hat type of platforms should we mention in the deliverable?  
 
Q4. W hat is the accessibility of the platforms? W hat are the 
advantages and disadvantages of different options? 

- 
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SESSION 1 - DISCUSSION 

& CONCLUSION  

www.jerico-fp7.eu 

Summary of actions:

 

Next Action 
 
Drafting the report 
D 3.3. report on status of fixed platforms (M21=Jan 2013) 

 
1. Description of types of platforms in use (Bengt Karlson) 

2. Review of experiences. Find a regional coordinator to 

collect info and synthetize. 

3. Description of equipment and sensors on board. 

  

- 
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SESSION 2 – CALIBRATION 

www.jerico-fp7.eu - 

Calibration Questionnaire – George Pethiakis (HCMR) 

The questionnaire had 2 parts, one focused 

on in-house calibration facilities, other on the 

practices adopted by partners regarding 

calibration. 

• 16 out of 18 partners replied at the date of 

the workshop. 

• 6 out of 16 partners operate a dedicated 

calibration facility. 

• Most of the platform operators send the 

sensors to the manufacturer for calibration 

(expensive practice!), but in most case 

operations are not regular. 

For details: 

http://www.jerico-fp7.eu/reports-a-deliverables/fixed-platforms-workshop 
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SESSION 2 – CALIBRATION 

- 

 
• Calibration of optical sensors: outcomes from the 

Helsinki workshop of February 2nd, 2012  
    Jukka Seppala ( SYKE) 

 
• Metrology for Oceanography: main issues and 

IFREMER's actions  
    Florence Salvetat (IFREMER) 
 

Calibration Practices 

For details: 

http://www.jerico-fp7.eu/reports-a-deliverables/fixed-platforms-workshop 
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SESSION 2 – CALIBRATION 

- 

Points to work out: 
• Enlarge the community of operators of in-house calibration 

facilities. 

• Promote the adoption of accreditation for the calibration, and in 

general work more on the Quality Standards issues. 

• Sharing of facilities and mutual training of technical staff. 

• Create a space on the JERICO web-site where people can 

upload/download manuals. 

• Homogenize calibration approaches. 

• Set up a permanent calibration working group. Identify key 

nodes as reference for calibrating specific type of sensors.  
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SESSION 2 – CALIBRATION 

- 

Follow up actions: 
 

• Organize a calibration workshop, including DO Optode sensors. 

     Next week at IFREMER, Brest. 

 

• W hite paper on Oxygen measurements to be discussed in the 

Forum for Coastal Technology. 

    Discussion during this workshop. 
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SESSION 2 – CALIBRATION 

- 

Next Actions 
 

Drafting the reports 
D4.1 Report on existing calibration facilities (M18 = Oct 2012) 

D4.2 Report on calibration Best Practice (M36 = Apr 2014) 
 

Key persons were identified for each parameter who will coordinate the 

drafting of the documents. 

 

 

 

 

 

 

• describe the best practice for the sensor calibration of each parameter 

or group of parameter 

• recommend methodologies and issue protocols 

• distribute the information/draft to full and associated partners 

Jukka Seppala SYKE Chlorophyll and turbidity sensors 

Rajesh Nair OGS Temp. and Cond. sensors 

W ilhelm Petersen HZG Chemical sensors 

Florence Salvetat IFREMER DO sensors 
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SESSION 3 – BIOFOULING 

www.jerico-fp7.eu - 

Biofouling Questionnaire – Marco Faimali (CNR) 

The questionnaire had 2 parts, a general part 

(A) and one specific for each type of sensor 

(B). 

• 16 out of 18 partners completed part A at 

the date of the workshop, returning totally 

52 part B for different sensors. 

• Biofouling is perceived as a problem in 

making measurements.  

• Passive techniques are more in use than 

active ones even if mechanical device are 

believed to be the most effective. 

• Knowledge of type of organisms 

contributing to fouling is poor. 

For details: 

http://www.jerico-fp7.eu/reports-a-deliverables/fixed-platforms-workshop 
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SESSION 3 – BIOFOULING 

www.jerico-fp7.eu - 

For details: 

http://www.jerico-fp7.eu/reports-a-deliverables/fixed-platforms-workshop 

• Biofouling protection for marine sensors – Review  
    Laurent Delauney (IFREMER) 
 

• An example biofouling impact after long-term 
deployment 

    Carlos Hernàndez (AZTI) 
 

• Antifouling device at EOL buoy 
    Laurent Coppola (Obs.Oc. CNRS) 
 

• Biofouling – Techniques to fight the plague 
    Detlev  Machoczek (BSH) 

 

Biofouling impact and protection methods 
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SESSION 3 – BIOFOULING 

- 

Follow up actions 
 

• Improve the questionnaire to collect more information and better 

specify “not clear/difficult-to-answer questions”, diffuse to partners and 
associated. 

• Review of biofouling methods vs sensors (literature, BRIMOM project), 

focus on new methods 

• Testing the effect of biofouling on Dissolved Oxygen sensor (focus on 

“immunity”) 
      - literature and manufacturers documentation review 

      - comparison of sensors measurements with W inkler data 

        (at the meeting in Crete, October 2012) 

      à W hite paper 
• Plan of a biofouling experiment to discuss at the meeting in Crete, Oct. 

2012) 

• Drafting the report 
     D4.3 Report on biofouling prevention methods (M36 = Apr 2014) 
Key persons to work on this task with CNR: Laurent Delauney, W ilhelm 

Petersen and someone from the gliders community. 
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FIRST FIXED PLATFORMS W ORKSHOP 

ROME 29 FEB - 1 MAR 2012 

www.jerico-fp7.eu - 

!!! Efkaristos !!! 
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Best practice developed over eleven 
years of high frequency in situ 

measurements 

SmartBuoy Locations 
7 routine monitoring sites 

Cefas/DNZ 

Cefas/AFBI 

Cefas/AFBI
/POL 

1.8m 

4.5m 

Max. weight ca. 500kg 

SmartBuoy Configuration 

Variable  Sample frequency  

Salinity 

Temperature 

Chlorophyll 
fluorescence 

Turbidity 

PAR irradiance 

Dissolved oxygen 

1Hz in 2 x 10 min burst/hr  

 

Data acquisition and 
control via ESM-2 

TOxN (total 
oxidisable nitrogen  

Up to every two hours 

Dissolved silicate Up to daily 

Phytoplankton 
counts and 
composition 

Every 4 days 

in situ 

nutrient 
analyser 
(NAS-3X) 

 
TOxN 

 
accuracy ±10.6% 
precision 5% 

Water 
sampler 
(WMS-2) 

 
TOxN, Si, 

PO4 

accuracy ±4.0% 
precision 4% 
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Overview of our “System” 

• Cefas QA system (Project management, 
HSE PAG etc) 

• Risk assessments (RA and COSHH) 

• Standard Operating Procedures (SOP) for 
all tasks. 

• SOP are bench tested and reviewed every 
two years. 

• Checklists  

Best Practice for SmartBuoys 

• Maintenance 

• Storage 

• Transport 

• Data transfer 

• Data post process 

• Other stuff.. 

Maintenance 

• SmartBuoy Workshop – most preparation 
of instruments.   

• 2 staff full time + 2 others to help 

 

• Electronics Workshop – in-house 
instruments (ESM2, Mooring Locator, 
Water Sampler) . 

• Less than 1 man year – from 3 staff 

Storage 

• Mainly at Cefas laboratory 

• Hardware is nearby on a site with 5 
industrial units and a big yard area. (all the 
stainless steel is kept indoors to prevent 
theft). 

• Hardware is maintained by P&O Maritime 
Services who also look after the RV Cefas 
Endeavour. 

Transport 

• Locally all sensors and instrumentation are 
moved by the SmartBuoy team – rental 
vans. 

• Pallet Line to Holland and Belfast 
(monthly) 

• Hardware is moved by POMS 

• Each survey has a (long) pre-requisite list 
of forms the SIC completes. 

Data transfer 

• Most of the SmartBuoys send back data 
every two hours (every 8th burst) via 
Orbcomm.  

 

• Once  the buoy is serviced the logger is 
downloaded and data uploaded to the 
database.  
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Pre deployment 

• Logger set up on database – checks on 
service history of sensors, looks at 
deployment length battery life etc 

• Serviced instruments ready to deploy (i.e. 
two complete sets per site) 

• Use the same sensors on rotation – helps 
a lot with calibration 

• Build before you set sail (check telemetry) 

Post deployment 

• Photograph all sensors – helps when 
assessing fouling. 

• Jet wash 

• Dismantle and wash and clean everything 
in fresh water, pack into transit cases. 

 

• Upload data to database overnight 

• Service all instruments 

SmartBuoy Data Management System – 1 

Sensor and deployment configuration 
SmartBuoy Data Management System – 2 

QA Level 2 (manual QA by expert user) 

SmartBuoy Data Management System – 3 

QA Level 3 (applying field calibrations) 
Web access to data  

Website: www.cefas.co.uk/monitoring 
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Other Stuff  

• Housings – If Cefas built then generally 
locally hand-made pressure housings 
(rated 200 and 450m). 

• All wet pluggable connectors – mainly 
SubCon micro but occasionally Impulse. 

• Mooring locator uses Iridium (costs around 
$25 per month) 

 

 

More Other Stuff 

• SmartBuoy database is SQL 2008 

• SmartBuoy QA software is currently being 
re-written in .NET (from VB6) - due March 
13? 

• SmartBuoy logger is being re-developed – 
due 2014 

• FerryBox database and QA system now 
operational 

 

 

 

Yet More Other Stuff 

• Anti-fouling measures using Zebratech 
wipers – OBS, Seapoint Flu and Licor 
PAR 

• Due to trial AAI optode wiper next month 

• Full SB trial for 3 months Oct to Feb 
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www.jerico-fp7.eu Date I City I Land 

E1 AND S1 METEO-OCEANOGRAPHIC BUOYS 
(NORTH ADRIATIC SEA) 

 

Technical details, data, open problems and “Best practices” 

M. Ravaioli, G. Bortoluzzi, F. Riminucci, and  S. Miserocchi  
ISMAR-CNR Bologna 

  stefano.miserocchi@ismar.cnr.it  Best Practices Workshop   
4 Oct 2012 Heraklion, Crete  
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S1 and  E1  METEO-OCEANOGRAPHIC BUOY 
COORDINATED BY CNR-ISMAR DI BOLOGNA 

S1 BUOY 

LOCATION: North Adriatic  

(south of the Po River Delta) 

Operative since April 2004 

Max Depth: 22.5 m 

Distance from the coast: 6 km 

CNR buoys in the North Adriatic Sea 

LOCATION: North Adriatic  

(North of Rimini coast) 

Operative  since August 2006 

Max Depth: 9.5 m 

Distance from the coast: 6 km 
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S1 BUOY SENSORS: TECHNICAL DETAILS   

Meteorological sensors and measured parameters : 

ØAanderaa 2740 Wind Speed and Gust  Wind Speed & Gust 
ØAanderaa 3590 Wind Direction  Wind Direction 
ØAanderaa 3455 Air Temperature  Air Temperature 
ØAanderaa 2810 Atmospheric Pressure  Air Pressure  
ØAanderaa 3445 Relative Humidity Relative Humidity 
ØAanderaa 2770 Solar Radiation  Net Solar Radiation 

I° LEVEL Sensors and measured parameters (1.2 m. below the sea level): 

ØCTD SBE 37   Water temperature and Salinity 
ØSBE 43  Dissolved Oxygen 
ØAanderaa DCS 3900  Current speed and direction 

Sensor Parameter 
Depth of 

measurements (m) 

Sampling 

frequency 

Operation 

start 
Operation end 

CTD SBE 37 Sea Temperature 21.5 1h  July 2006 October 2008 

CTD SBE 37 Sea Water Salinity 21.5 1h  July 2006 October 2008 

SBE 27 Sea Water pH 1.2, 21.5 1h March 2004 December 2009 

SBE 43 Dissolved Oxigen 21.5 1h March 2006 October 2008 

D&A OBS-3+ Sea Water Turbidity 1.2 1h March 2004 November 2007 

 Turner Designs SCUFA II Sea Water Fluorescence 1.2 1h March 2004 May 2008 

ADCP RDI (Monitor) Wave period 21.5 1h May 2007 July 2008 

ADCP RDI (Monitor) Period wave peak 21.5 1h May 2007 July 2008 

ADCP RDI (Monitor) Peak direction 21.5 1h May 2007 July 2008 

ADCP RDI (Monitor) Wave maximum high 21.5 1h May 2007 July 2008 

Between March 2004 and August 2012 the following data were also acquired: 
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Surface meteorological Sensors and measured Parameters : 
 

ØWS MetPak Pro, Gill  Wind speed and direction; Air  
  temperature; relative humidity;  
  barometric pressure and dew point 
ØLP02, Hukseflux Solar radiation   

I° LEVEL Sensors and measured Parameters (1.3 m. below s.l.): 
 

ØCTD SBE 37   Water temperature and Salinity 
ØSBE 43  Dissolved Oxygen 
ØSBE 63  Dissolved Oxygen 
ØOBS 3+  Turbidity 
ØWetLabs Triplet Chlorophyll, CDOM, Scattering (Proambiente Probe) 

ØAanderaa DCS 4100  Current speed and direction 

II° LEVEL Sensors and measured Parameters (7.75 m. below s.l.): 
 

ØCTD SBE 37   Water Temperature and Salinity 
ØSBE 43  Dissolved Oxygen 

Sensor Parameter 
Depth of 

measurements (m) 

Sampling 

frequency 
Operation start Operation end 

Aanderaa 3900 DCS Current Speed & Direction 8.8 1h May 2007 July 2008 

Between 2007and 2008 were also acquired the following parameters: 

E1 BUOY SENSORS: TECHNICAL DETAILS   
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E1 

Distance from the coast: 6 km 

Communication data: Bi-directional 

communication system via GSM, G2 

or G3 (this depends on the available 

coverage network) 

Frequency of transmission: every 

hour (occasionally every two hours) 

Data flow and handing 

Particular GSM and GPS antennas, buoy E1 

The data acquired by sensors are stored on the internal buoy data logger and are 

transmitted ashore at programmable rates  (10 min to 2-3 hours, depending on 

battery status and available data links). At shore station a terminal encode the data in 

an e-mail message, that is sent to authorized addresses (mail box S1 and E1) 

CNR buoys in the North Adriatic Sea 

E1 AND S1 BUOY: COMMUNICATION SYSTEM 
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When the data arrive in the authorized mail box, an automatic procedure (implemented 
using Shell and Perl scripts) filters the data and inserts them in a relational database 
(MYSQL) on the ISMAR server.  Once in the database, data may be retrieved, processed and 
plotted. 
 
Steps of the automatic  procedure in  ISMAR server : 
1) checks the presence of coded data on the remote mailbox 
2) decodes data if coded (header and data) messages are found 
3) copies and renames messages and data on both servers (first stage backup) 
4) processes buoy data, inserting them in the RDBMS with unique buoy ID’s 
5) updates user downloadable data files and ‘custom’ data for authorized access by www, 
ftp, e-mail or other Internet services 
6) updates the daily, weekly and monthly maps and publishes them on the INTERNET 
7) logs and sends messages to system administrators and to the project responsible. 
 
When there is data requests from external users, we can be provided three formats: 
 

ØRaw data: therefore unfiltered; 
ØFiltered data: where we apply (manually or automatic) low pass filter and add SeaDataNet flags 
ØCalibrated and filtered data, where we apply a data correction comparing the records with contemporary 
CTD casts acquired near the system 

CNR buoys in the North Adriatic Sea 

DATA STORAGE AND DATA CONTROL 
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Temperature and Salinity Data series (2004-2012) 
 
System Buoy: S1 
Probe: CTD SBE 37 
Depth: 1.2 m above s.l. 
Time: April 2004 – April 2012 
SBE CTD37 Manufacturers Calibration Frequency : 2-3 Years 
Results: Good correlation with CTD cast data 
 

CNR buoys in the North Adriatic Sea 

S1 BUOY: TIME-SERIES, MAIN GAPS, CALIBRATIONS 
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DATA Sensor Data validation 
Data quality 

reached 
Next step 

Technical 

solutions 

Meteo 
Aanderaa 

sensors 

Every 6 months with 

vessel meteo sensors 
Good - 

New Metereological Station 

Gill MetPack Pro with sonic 

anemometer sensor 

Sea water 

Temperature 
CTD SBE 37 

Every 6 months with 

CTD casts 
Good - 

CTD intubated with TBTO 

pill 

Sea water 

Salinity 

CTD SBE 37 

 

Every 6 mounths with 

CTD casts 
Good - 

CTD intubated with TBTO 

pill 

Dissolved 

Oxygen 

SBE 43 

 

Every 6 months with 

calibrated DOX sensor 

 Good for the first two 

months following the 

sensor cleaning by 

biofouling 

•Calibration with Winkler 

analysis 

• Greater cleaning frequency  by 

biofouling (2 months) 

New optical oxygen sensor 

(SBE63) intubated with 

TBTO pill 

Sea Water 

Fluorescence 
Scufa II 

Every 6 months with 

calibrate Fluorescence 

sensor 

Good for the first two 

months following the 

sensor cleaning by 

biofouling 

•Calibration with Winkler 

analysis 

• Greater cleaning frequency  by 

biofouling (2 months) 

New fluorescence optical 

sensor with Bio-wiper 

system and copper face 

plate 

Sea Water 

Turbidity 
OBS3+ 

Every 6 months with 

calibrate Fluorescence 

sensor 

Good for the first two 

months following the 

sensor cleaning by 

biofouling 

Greater cleaning frequency  by 

biofouling (2 months) 

New turbidity optical sensor 

with  Bio-wiper system and 

copper face plate 

Current Speed 

& Direction 

ADCP RDI 

DCS Aanderaa 

3900 

Every 6 mounths with 

vessel ADCP 

Good for the 2-3 mouths 

after the sensor cleaning 

by biofouling 

 Greater cleaning frequency  by 

biofouling (2 months) 
 -  

Sea Water pH SBE 27 
Every 6 months with 

calibrated Ph sensor 
Problematic  Sensor removed  -  

E1 AND S1 BUOY: Sensor and Data Quality 
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Both buoys are located in high productivity areas, and 
biofouling causes many problems to the 
stations: 
 
ØAlter the buoyancy of the system; 
 
ØAlter the quality of the acquired data; 
 
ØCreates problems for connectors and cables. 

S1 Buoy: ADCP Sensor after one year  on the sea bottom 

S1 Buoy after one year at sea 

E1 Buoy I° Level after one year at sea Particular Water suction pipe of E1 CTD SBE 37 after one year 
at sea  

OPEN PROBLEM: Biofouling  
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Ø Using a mix of Duct tape and 
stretchable food-grade plastic films 
wrapped all around instrumentation and 
connectors (Figure 1). 
Good solution to protect sensors body 
and connectors from biofouling deposits. 
 
Ø Sensors intubation in a single closed 
hydraulic circuit, served by the same 
pump, with a TBTO pill in the entrance 
tube (Figure 2). 
Good solution in the short and medium 
term. 
 
Ø Bio-wiper system (mechanical brush) 
and copper face plate (commercial 
system, Figure 3). 
New system. After 45 days of its 
application the device seems to work 
properly 
 
But so far, the most effective anti-
biofouling system is a periodical (each 2-3 
months) manual cleaning of the sensors 
and an annual cleaning of the system 
(Figure 4). 

Fig. 1 Fig. 3 

Fig. 2 

Fig. 4 

Technical solutions adopted against the biofouling 
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E1 Buoy: Problems to solar pannels (breakage 
or theft) 

S1 Buoy: Damage to the meteorological mast 

E1 Buoy: Damage to the meteorological mast 

Buoys are placed in areas subjected to intense 
fishing and anthropic activities.  
The traffic of boats near the stations, may 
occasionally produce collisions with the 
structures causing multiple damages such as: 
 

Ø Loss of the anchor; 
Ø Breaking of connecting cables of sensors 
near the bottom; 
Ø Damages of the structure (e.g. solar panels, 
Meteorological mast, body buoy, etc.); 
Ø Damages of the sensors. 

Further problems are caused by private boats, which anchor near the 
buoys or hook up directly to the buoy. The buoys are not protected by 
guardian buoys, however they are moored in prohibited area controlled 
by Coast Guard and their presence is marked on nautical charts. 

CNR buoys in the North Adriatic Sea 

OPEN PROBLEM: System vulnerability 
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The system transition from buoy to floating elastic beacon 
could solve many of the problems occurred at stations E1 
and S1 between 2004 and 2012 
 

Elastic beacon installation advantages: 
 

Ø More protection and stability on bottom level 
instrumentation; 

Ø Reduced vulnerability of the anchorage and greater 
protection of submerged data transmission cables; 

Ø Less vulnerability to collisions with boats; 

Ø Greater stability of the installation -> Facilitation in the  
sensors maintenance procedures; 

Ø Increased visibility of the installation (H max on s.l. 4 mt.) 

Ø Reduced vulnerability of weather sensors ; 

Ø Limited possibility of sensors and instrumentation flooding 

Transition to Elastic beacon Current installation 

The transition to the elastic beacon will impose alternative 
solutions for the surface oceanographic sensors: 
sensors basket under wave motion level (3-4 m.) and 
tides level (1.5 m.). 

H max. 

2 mt. 

H max. 

4 mt. 

CNR buoys in the North Adriatic Sea 

POSSIBLE SOLUTION: Transition to Elastic Beacon 
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In the years we’ve been trying some technical solutions in order to 
install a sensors basket on (or near) the sea bottom of buoy E1 and buoy 
S1 (e.g. Tripod near the anchor, Sensors on the chain, etc.). 
These attempts produced, however, various problems over the years, 
including: 

 
ØPartial burial of the sensors placed on the tripod 
anchor; 
 
ØBreaking of the cables communicating with the 
surface; 
 
ØDifficulty in recovering the buoy bottom sensors 
(which requires fully equipped vessels and sub 
team); 
 
ØBottom sensors collision with the buoy anchoring 
chain. 

S1 Buoy: ADCP Tripod installation 

OPEN PROBLEM: Bottom Sensors Vulnerability 
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To date, we adopted an alternative technical solution:  a 
floating sensors basket, placed at about two meters far 
from the seabed; the basket is attached through a steel 
cable to the anchor chain (with a little buoy at the end). 
This whole system, is able to brake the basket sensors in 
case of sudden movements of the chain. 

E1 BUOY 

II level 
sensors 

SOLUTION (in progress): Floating basket sensors 

  

TITLE - JERICO - 15 www.jerico-fp7.eu 

1111 

 New Ultrasonic Anemometers will replace the two old wind sensors: 
 

ØWind sonic 2-axis, Gill Wind Speed and Direction 

I° LEVEL implementation (1.2 m. below the sea level): 
 

ØSBE 63 (D.O. Optical) Dissolved Oxygen 
ØWetLabs Eco-Triplet Chlorophyll, CDOM and Scattering 

In the next two months, the station S1 will be recovered and brought back to the 
laboratories of the ISMAR-CNR (Bologna) for the routine sensors calibration, the system 
reset and the implementation of the sensor package.  
 
By the end of November, the installation S1 will be equipped with the new sensors (see
below) in addition to those already in use. 

NEW II° LEVEL Basket Sensors  (19.75 m. below the sea level): 
 

ØCTD SBE 37   Water Temperature and Salinity 
ØSBE 43  Dissolved Oxygen 

S1 BUOY: SHORT TERM SYSTEM DEVELOPMENTS 
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Recent data acquired after implementing the new system 
 

Data between 08/08/2012 and 20/09/2012 

 
 Temperature 1.3 m below sea level (Probe 

CTD SBE 37) 

Salinity 1.3 m below sea level  
(Probe CTD SBE 37) 

Dissoved oxygen 1.3 m below sea level  
(SBE 43, Membrane sensor) 

Dissoved oxygen 1.3 m below sea level  
(SBE 63, Optical sensor) 

Turbidity 1.3 m below the sea level (ECO-Triplet 
Optical sensor,  Tecnopolo-Proambiente ,ISAC) 

Chlorophyll 1.3 m below the sea level (ECO-Triplet 
Optical sensor, Tecnopolo-Proambiente,ISAC) 

CNR buoys in the North Adriatic Sea 

CDOM 1.3 m below the sea level (ECO-Triplet Optical 
sensor, Tecnopolo-Proambiente, ISAC) 

E1 BUOY: EXAMPLE OF DATA ACQUIRED 
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13/08/2012 25/08/2012 07/09/2012 19/09/2012 

2 

4 

6 

8 

D
O

X
  
m

l/
l 

10/08/2012 10:00  
DOX (CTD Cast ): ml/l 4.60514 

Depth: 1.3 m. 

20/08/2012 15:00  
DOX (CTD Cast ): ml/l 4.9712 

Depth: 1.3 m. 

18/09/2012 16:00  
DOX (CTD Cast ): ml/l 4.6403 

Depth: 1.3 m. 

Comparison data between Membrane oxygen SBE 43, Optical 
oxygen sensor SBE 63 (Depth 1.3 above sl) and Membrane oxygen 
SBE 43 on CTD casts 

Oxygen sensor (SBE 63) 
uncompensated 

After 40 days:  
- the data acquired by the SBE 43 Oxygen sensor display a shift of -0.3 ml/l when compared to the 
CTD data  
-the data acquired by the SBE 63 Oxygen sensor are in agreement with the CTD data 

CNR buoys in the North Adriatic Sea 

E1 BUOY: OPTICAL VS MEMBRANE OXYGEN SENSOR 
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Sensors regular maintenance:  

The need for fully equipped ships and the lack of funding are the main problems, especially in case of 
un expected events (e.g. system damages). Organizing a recovery without a CNR ship might be very 
expensive.   

R/V Urania 

R/V Dalla Porta 

R/V Astrea 

M/V Daphne 

Sensors/Prob

es 
Buoy 

Real 

Frequency 

Optimal 

Frequency 
Activity 

Facilities 

Required 

Meteo Sensors 
S1 12 months 12 months 

Oil wind sensors and data test Motor boat 
S1 12 months 12 months 

CTD SBE 37 
E1 8/12 months 6/8 months Sensors cleaning to biofouling, 

change TBTO pill and data test 

Vessel or scuba 

team S1  6/12 months 6 months 

Optical Sensors 

(OBS3+, Scufa II) 

E1 8/12 months 2/3 months Sensors cleaning to biofouling, 

and data test  

Vessel or scuba 

team S1  6/12 months 2 months 

Chemical sensor  

(SBE43) 

E1 8/12 months 1-2 months Sensors cleaning to biofouling and 

data test   

Vessel or scuba 

team S1 6/12 months 1-2 months 

Current meters 

(ADCP and DCS) 

E1 8/12 months 2-3 months Sensors cleaning to biofouling and 

data test   

Vessel or scuba 

team S1 6/12 months 2-3 months 

Buoy Real Frequency Optimal Frequency Activity Facilities Required 

 

E1 
2-3 years 1-2 years 

Sensors substitution or calibration; 

system update and check 
Vessel 

S1 2 years 
1-2 years 

 

sensors substitution/calibration; 

system update and check 
Vessel 

Usually the biofouling cleaning operation are performed lifting the buoy on CNR vessel (R/V Urania or 
R/V Dallaporta). This process usually takes 1-2 days of work, during this period other  research 
activities are done. 

System recovery:  

CNR buoys in the North Adriatic Sea 

E1 AND S1 BUOY: Sensors and System 

Maintenance 
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HCMR FIXED PLATFORMS 

Best practices 
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FIXED PLATFORM NETWORK – POSEIDON 

BUOYS  

SeaWatch buoys  

Limited number of 

parameters 

  

Wavescan buoys   

Supporting deep sea  

monitoring including 

ecosystem variables 

Deep Sea platform  

Tsunami detection with 

acoustic link to surface 

buoy 

www.poseidon.gr 
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NETWORK OPERATION - SUPPORT MEANS 

www.jerico-fp7.eu 

With R/V Aegeao 

With ROV With Divers

With Rib 
 

•  buoy replacement 
•  sensor replacement 
•  sensor maintenance and field validation 
•  emergency visits with inflatable      
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FIXED PLATFORM (BUOY) OPERATIONAL 

CYCLE   

www.jerico-fp7.eu 

Deployment 

Transmitting 
data  

Recovery 

Maintenance 

Calibration  
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MOORING DESIGN USING MOORING 

DYNAMICS (MATLAB) 

www.jerico-fp7.eu 
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DEPLOYMENT   PROCEDURE 

Check and test everything (buoy, sensors, mooring line 
components, releaser) just before deployment.  
 
A successful data transmission ON BOARD the R/V is 
required. 
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DEPLOYMENT  ISSUES – SOME ECONOMICS 

www.jerico-fp7.eu 

Mooring anchor  
 
• Weld steel plates: ( density 7600 kg/m3 ) 

 
• Reinforced concrete: (density 2300 kg/m3 ) 
 
Although the steel is the most convenient solution (less volume on 
board) the cost is very high. 
 
• 1000 kg of welded steel ≈ 1000 euros  

 
• 2300 kg of reinforced concrete ≈ 60 euros  
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DATA TRANSMISSION  

www.jerico-fp7.eu 

Data are transmitted to the 
Operational Center of 
POSEIDON using 3 
telecommunications 
systems:  
 
• -INMARSAT-C satellite  
• - GPRS 
• - Irridium  

Contains

Contains

The parameter data
pass through a perl
script into a mysql

database

Insitu Data Database
Normalized Metadata

Database

Metadata database normalization
process applied to the insitu

metadata database

Metadata Database

Metadata cleaning (containing
name uniformity, filling missing

values)

Parameters
Measured Stored

into files

Server 1

Server 2

Normalization process
applied to the insitu

data

Updates flagged data 

Check 1: Instrument Range test 

The values are tested against thresholds assigned regarding the measuring 
range of the sensor measuring . The values fail this check are flagged as 

“bad” values (flag 4)  “bad” values (flag 4)

 

Check 2: Physical Range test 

The values are tested against thresholds reflecting the physical range within 

every measured parameter may vary regarding the regional climatology, 
the seasonal variations, the measuring depth etc. Values fail this test are 

flagged either as “probably bad” or “probably good”  (flags 3  & 2)   

 
Check 3: Rate of Change (spike) test 

The fluctuation of the values upon time should be within specific limits which 
are defined by taking into account the climatological status and depth. This 

limits may change with time (Const*STD) or be prefixed thresholds. Every 
value is tested with its previous and its following one. Values fail this tested 

are considered as “bad’ or “probably bad” (flag 3 & 4) 

Check 4: Stuck Value (stationarity) test 

The recorded values should vary in time and present a minimum expected 
fluctuation depending the physical processes are involved in. This test checks 

whether values remain constant in a number of sequential time steps. This 
number may vary regarding the parameter, the depth and the characteristics 

of the sensor (resolution, AD conversion etc). Values fail this test are consider 
as “bad” or “probably bad” (flags 4 & 3) 

cted cted cted 

pass 

pass 

pass 

pass 

Flag 2 

Flag 2 

Flag 2 

pass 

pass 

pass 

Flag 1 

Fail:  flag 4 

Fail:  flag 3 

Fail:  flag 3, 4 

Fail:  flag 3, 4 

Update Data Base and Generate file with QC flags 

Exit  

From 

The QC 

Procedure 

Quality control procedures 
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FIELD SURVEY - M3A EXAMPLE 

M3A monthly sampling 
 
• CTD casting 
• Water sampling 
• Zooplankton  sampling  
 
Advantages  
 
• Monitoring sensor behavior on the field 
• Performing data corrections  
 
And emergency visits in case of malfunction  
 

M3A buoy 
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FIELD SURVEY - M3A EXAMPLE 

www.jerico-fp7.eu 
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SENSORS RECOVERY  

www.jerico-fp7.eu 

On board maintenance 
   
• Cleaning all the equipment with fresh water. 

 
• Download data 

 
• Conductivity cells  and optical sensors immersed in   

deionized  water 
 

• Seabird electrochemical sensors sealed with tubes. 
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SENSORS MAINTENANCE  

Lab maintenance 
   

• Deep cleaning of the conductivity cells 
and the rest of the sensors.  

• Batteries and spare parts replacement 
• Functionality test  
 
Usually the sensor manual cover all this 
procedure. Some companies provide even 
more – SEABIRD video tutorials at SBE 
webpage.  
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SENSORS CALIBRATION  

www.jerico-fp7.eu 

Calibration procedure 
  
• First define the acceptable residual thresholds in order to change calibration coefficients and then 

perform the calibration as described to the calibration manuals. ******* JERICO webpage hosts some 
calibration manuals, we NEED even more. 
 

• Generally we try to use the same sets of sensors in each spot and calibrate them according to the 
spot climatology .  

 
Validation before next deployment. 
 
• On the lab, in one of the tanks with fresh sea water 
       and 2-3 calibration steps. 

 
• On the field, CTD casting and water sampling 
 
Final  product: Calibration report containing 
• serial number  and date 
• previous cal coefficients 
• new coefficients 
• table with measurement of calibration steps 
• graph and table with previous and new residuals 
• graph and table with validation test with new residuals 
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SENSORS RECOVERY -  BIOFOULING 

Main body of the buoy, 
fouling doesn’t affect the 
data.  

Conductivity sensor 
DO sensor 

Current Meter  

Sensor fouling – data 
affected  
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BIOFOULING AFFECT TO DATA 
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SENSORS RECOVERY -  SOME BAD EXPERIENCES……. 

Inductive cable destroyed  

Seabird CTD 16plus as recovered  
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RECOVERY -  SOME BAD EXPERIENCES……. 

www.jerico-fp7.eu 

Buoyancy sphere explode at 
2500 meters 
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SENSORS RECOVERY -  SOME BAD EXPERIENCES……. 

What if the releaser doesn’t respond, but you have a ROV 
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FIXED PLATFORM BEST PRACTICES  

POLISH CASE STUDY 

Piotr Szmytkiewicz | IBWPAN | p.szmytkiewicz@ibwpan.gda.pl 
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OVERVIEW  

CRS at Lubiatowo – South Baltic coastal zone 

Two kinds of IBW PAN Fixed Platforms 

- Hard Fixed Platforms 

- Mobile Fixed Platforms 

Threats/Problems/Bad luck? 

IBW PAN recommendation 

 

  

TITLE - JERICO - 3 www.jerico-fp7.eu 

MULTIBAR DISSIPATIVE COASTAL ZONE 

CRS Lubiatowo 

 

• mild slope of 1.5% on average, 

• 3 – 5 bars, 

• medium grain diameter of about 

d50 = 0.22mm, 

• emerged part of the beach is 20 – 

50m wide, 

• Hmax = 7,52 m (at  15 m depth), 

Vmax = 1,5 m/s (longshore 

current - at c.a. 1 m depth), 

• area of our interest: from dune to 

c.a. 20 m depth. 

 

 

 

IBW  PAN Fixed Platforms destination: 

-string wave gauges, 

- electromagnetic current meters, 

- ADCP,  

-laser Doppler particle size analyser LISST-100, 

-salinity, temperature , pressure sensors. 

 

  

TITLE - JERICO - 4 

TW O TYPES OF FIXED PLATFORMS 

Hard Platforms Mobile Platforms 

  

TITLE - JERICO - 5 

HARD FIXED PLATFORMS – HISTORY 

A row of 8 steel towers was constructed in 1970 

They stretched from the shoreline 600 m offshore to the depth of 6-8 m and 
covered the entire zone of coastal bars. 

  

TITLE - JERICO - 6 

HARD FIXED PLATFORMS 

System of towers was linked with the 

cables for power supply and data 

transmission.  

The cables were suspended on a steel 

rope mounted at the towers tops.  

The rope was stretched between a 

offshore structure and the tower at the 

shoreline.  

The structure was built with the 

relatively poor quality steel. 

After 40 years steel looks like 

„paper”. 

The platforms were thoroughly 

renovated in 2004. 

169



2 

  

TITLE - JERICO - 7 

HARD FIXED PLATFORMS – THREATS 

Platform has been designed as 
a flexible structure. 

Most of the measuring towers 
were destroyed due to storm 
impacts and ice phenomena.  

  

TITLE - JERICO - 8 

HARD FIXED PLATFORMS – FUTURE 

New platform is being planned.  

Platform will be sponsored by 

Ministry of  Science and Higher 

Education.  

Platform has been designed as a 

solid structure. 

Increased corrosion resistance 

steel will be used. All steel 

elements will 

be additionally corrosion protected 

(anticorrosion coating). 

Cost: c.a. 350 000 Euros. 

Autumn 2015 - fully operational  

  

TITLE - JERICO - 9 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 10 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 11 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 12 

MOBILE FIXED PLATFORMS 
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TITLE - JERICO - 13 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 14 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 15 

MOBILE FIXED PLATFORMS – CONNECTION 

The mobile fixed platform was linked with the cable (for power supply and data 
transmission) or  with GSM system.  

  

TITLE - JERICO - 16 

MOBILE FIXED PLATFORMS –BIOFOULING 

Visual inspection and cleaning are held once a 

week or once a month or after every extreme 

events. 

Depending on: 

§ communication system, 

§ seasons, 

§ importances of performed measurements. 

  

TITLE - JERICO - 17 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 18 

MOBILE FIXED PLATFORMS 

171



4 

  

TITLE - JERICO - 19 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 20 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 21 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 22 

MOBILE FIXED PLATFORMS 

  

TITLE - JERICO - 23 

MOBILE FIXED PLATFORMS – TROUBLE 

Distance from shoreline 

D
e
p
th

 

  

TITLE - JERICO - 24 

MOBILE FIXED PLATFORMS – TROUBLE 
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TITLE - JERICO - 25 

MOBILE FIXED PLATFORMS – TROUBLE 

  

TITLE - JERICO - 26 

MOBILE FIXED PLATFORMS – BAD LUCK 

  

TITLE - JERICO - 27 

MOBILE FIXED PLATFORMS – BAD LUCK 

  

TITLE - JERICO - 28 

MOBILE FIXED PLATFORMS – BAD LUCK 

What happened? 

  

TITLE - JERICO - 29 

MOBILE FIXED PLATFORMS – BAD LUCK 

  

TITLE - JERICO - 30 

IBW  PAN RECOMMENDATION 1 

Hard Fixed Platforms 

1. Should be built on the dissipative Baltic coastal zone on depths 

from 5 up to 10 m (on large depths it's recommend to use buoy).  

2. Platform should be designed as a solid structure. 

3. The platform is being designed for 30 years of the use. 

4. All steel elements will be additionally corrosion protected. 

5. During winter, depending on wave conditions, "karcher" should 

be used to remove ice phenomena on the platform. 
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TITLE - JERICO - 31 

IBW  PAN RECOMMENDATION 2 

Mobile Fixed Platforms 

1. Should be built for depth: from shoreline to the 5 metres deep. 

2. The platform can be used in the period of ca. 12 months.  

3. If the structure is sticking out beyond the water level it is 

recommended not to use it during winter. 

4. On account of the biological conditions it is not recommended to 

carry out measurements in summer. 

5. Visual inspection and cleaning are held after every extreme event. 

6. It's relatively cheap method to measure parameters of hydro- and 

lithodynamic processes occurring in the shallow water coastal zone. 

7. Sometimes, it's the luck of the draw - you have to spend more than 

you planned for! 

  

TITLE - JERICO - 32 

THANK YOU 
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6.6. End-to-End Quality Assurance for Gliders and Ferryboxes 

6.6.1. Gliders (GL) 

 

Simon Ruiz (CSIC)  started his presentation with the IMEDEA-CSIC Task 3.2  

 

OBJECTIVES: 

 -To review the current status of the existing glider fleet in operational use in European 
Seas. 

 -To define the best technical practices for operation of a fleet of gliders 

DELIVERABLES: 

 -D3.2: Report on current status of gliders observatories within Europe: Task 3.2 –      
Report on the first workshops of gliders observatories within Europe 

 

He continued by highlighting the results of the Glider Workshop as follows:  

• The added value of using gliders in specific areas of coastal and open ocean and for 
routine monitoring at key control points was shown and discussed.  

• The technological complexity still provokes that a small proportion of European gliders 
(around 60) have been in the water at any one time  

• The glider community has an opportunity to propose a coordinated network of glider 
observations in the same way the profiling float community setup the ARGO program  

• Establishment of a Working Group on Data Management to study the Organization, 
Formats, QC procedures. 

• The EGO website is a good platform for sharing information and making visible the 
activities of European partners. It was suggested that all participants record their gliders 
deployments on the website even if the RT or DM data are not yet available.  

Some results from the Glider questionnaire were presented mentioning that the data have not 
been analysed in total. 
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The information of the GL questionnaires will be contained in the Report on current status of 
gliders observatories within Europe by the end of 2012.  

6.6.2. Ferry Boxes (FB) Hamburg Workshop 

 

David Hydes (NOC)  presented the summary of FerryBox workshop and the results from the FB 
questionnaire that was cycled between partners that operate FBs. The issues arising are : 

• FB questionnaires 

• Quality Assessment 

- Status on quality control and data handling (in connection with WP5) 

- Overview of quality assessment procedures in the community  

- Quality criteria appropriate for FerryBox  

- Quality flags (according to SeaDataNet)  

• Best practise: 

- Data vocabularies consistent with SeaDataNet for use by EMODNET 
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- Goals of QC development in JERICO  

- Status data transfer, communication  

- Real time data processing incl. QC/QA - community needs 

- Post processing incl QC/QA - community needs 

- Data storage and access for internal and external use  
(via pick user pick up from a ftp site?) and data flow to other communities 
(MyOcean, JERICO, EMODNET) 

• Calibration  

- Common procedures 

 

After presenting the actions that have already performed for the above issues he concluding by 
mentioning some questions for interoperability requirements.  

 

Discussions considered: 

• Public access and visibility of FB data.  

• How can we get all FB data for a certain date in a defined area ?  

• HZG can offer their database for other users. HZG database has interactive 
visualization and download tools via an internet browser.  

• In WP7 data go to MyOcean – data will be labelled JERICO data. NO data tools are 
offered. 

• What do we need from the JERICO data tools? 

• A Data Management handbook was in preparation. This will define the approaches 
that need to be taken for automation of QC of the data. 

 

6.6.3. Ferry Boxes (FB) 

 

In this session each partner was given the opportunity to give a 15-minute presentation 
regarding the best practices used in Ferry Boxes. 

6.6.3.1. Pascal Morin (CNRS): CNRS Fixed platforms and Ferry Boxes 

• Description of CNRS Fixed Platforms and CNRS - Ifremer FerryBox 

• Pre- and Post-deployment procedures, maintenance, fouling 

• Calibration procedures 

• Comparison of Fixed Platform and Ferry Box data 

• Data Processing (data transmission, archiving, quality codes)  

 

Apart from the systems overview, regarding maintenance and the fouling effect the procedures 
used was presented.  
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 Fixed Platform Maintenance: 

• Cleaning every 2-3 months depending on the season (more frequent during the 
productive season) 

• Antifouling: TBTO pills from Seabird  

Ferry Box Maintenance: 

• Automatic cleaning at each arrival in port (10% HCl solution) 

• Regular cleaning of the debubbler,  

• Entire circuit every year 

The CNRS calibration procedures involve sampling and lab analysis against the data of both 
FB and FPs. The procedures are : 

Fixed Platform: 

• CTD sensors calibration every year at SHOM calibration facility (Brest) 

• Fluorometer: calibration with chlorophyll extracted from algal cultures 

• Samples (bimonthly frequency) for salinity, dissolved oxygen, chlorophyll 

Ferry Box: 

• CTD sensors calibration every year at SHOM calibration facility (Brest) 

• Fluorometer: calibration with solid secondary standard, chlorophyll extracted from algal 
cultures 

• Samples (bimonthly frequency) for salinity, dissolved oxygen, chlorophyll, pCO2 (DIC 
and alkalinity measurements)  

 

 

 

Examples of data for each parameter measured were demonstrated and the end the data 
collecting procedures and how data are treated were presented.   

6.6.3.2. Kai Sörensen (NIVA): Large experience and the best practices in 
operating FB systems.  

 

He focused on the following topics : 

 

• Installation of a new Ferrybox system (D3.1) 

• Data transmission and communication 

• Maintenance of the systems 

• Calibration and QA-controls of the systems 

• Calibration of Chl-a fluorescence 
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giving details for best practices in each one of them. The installation guides will be included in 
the deliverable D 3.1 Report on the current status of Ferrybox.  

 

For data transmission and communication some guidelines were mentioned  

• Internally on ship:  

• RS232 Port server between sensor and computer 

• IP communication from deck sensor to Ferrybox computer 

• Access to the ship GPS , Gyro, wind sensor. 

• Send data from the Ferrybox to the bridge (display)  

• (W)LAN (internal internet on deck) 

• Externally to database at NIVA 

• GPRS must be used on ship in the Barents Sea 

• Prefer to use ships internet communication 

• Software 

• LabView 

• PC-anywhere 

• TeamViewer can be operated from iPad and iPhone 

 

Regarding maintenance of the FB the procedures and the intervals were presented and for the 
calibration of the sensors involved there was a detailed presentation.  

• Salinity/temperature 

• Certified digital term./Control samples minimum 2-4x/year 

• Factory calibration when needed (every 2 years) 

• Oxygen 

• Winkler (in harbour/at sea) 4-6x/year 

• Turbidity 

• Formazin turbidity standards 1x/year 

• Formazin prepared in house and calibrated according to ISO-EN 7027 

• Irradiance/radiance sensor 

• FieldCal lamp 3-4x/year, Yearly control at NIVA - NIST reference lamp 

• Factory or external calibration when needed 

• Chlorophyll-a fluorescence 

• Algal culture yearly (Skeletonema costatum, exponential growth)  

• «Field calibration» Chl-a (hplc) water samples monthly/weekly  

• Seasonal calibration 

• Sensor drift control with solid standard introduced from October-12 

Followed by chla data examples, their variation in time and the dependency with PAR 
measurements.  

179



 

 

 

 

The conclusion was a summary of guidelines.  

 

• A good planned technical installation and choose of system are important for the 
operation, maintenance costs and data quality 

• Internet communication are a preferable for the operation to be able to access the 
system 

• Maintenance depends much of the system in operation and the access to the 
installation  

• Sensors calibration and controls are of high importance and must follow the agreed 
protocols  

• Chl-a fluorescence as a proxy for Chl-a can be improved using seasonal calibration of 
the Chl-a_fl/Chl-a ratio.  

 

 

Questions and Discussions 

It was asked if the deliverable can include information and guidelines of how to install a new FB 
system.  

6.6.3.3. Mark Hartman (NERC):  Processing methods of NERC FB data 
acquired on two ships of opportunity.  

The pride of Bilbao ferry crossings enabled the comparison of two independent temperature 
datasets. 

The first; measured within a flow through system and the second; a Hull temperature sensor 
that gave our best in situ temperature measurement which is a key parameter needed in 
other measurements. The comparison gave a model of the two relative temperatures and 
allows calculation of the delay in the flow-through system. 
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1. the relative response of 2 types of filter, a linear filter and a Gaussian filter with two 
window lengths 

2. temperature differences with time before and after filter application 

Following he presented some flow charts of the data process covering information that leaves 
the ship through to archival at data centres. He continued presenting data and results from the 
comparison of a set of Aanderaa triplicate sensors (T, C, DO) installed in an flow through 
housing used on a FB system.  
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Regarding the best practice in operating FB M. Hartmann suggested. 

• Pre-deployment sensor calibration 

• Training of ship’s crew in sample taking 

• Limited duration sensor deployment – 3 months 

• Regular Monitoring of real-time data – daily if possible 

• Shutdown of flow-through system and cleaning in port 

• Sample logistics 

• Sample analysis 

 

Finally an example schematic of how we move forward in collecting/ integrating best practices 
was introduced.  

 
Questions and Discussions 

Further information was provided about the JUD software technical specs. It was mentioned 
that FBs are good for testing new sensors because they caver a large range of the measured 
parameters.   

6.6.3.4. Frederic Francken (MUMM): Overview of the MUMM Ferrybox 
installed on the RV Belgica.  

The FB is fully equipped with commercial system and some special features for the specific 
system were presented. 

� Anti-flooding system with leak detection and alarm unit, 

� Programmable periodic cleaning cycle, 
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� Auto shutdown system including full cleaning cycle (harbour approach),  

� Position controlled seawater sampling (16 1l bottles), 

 

Followed by operational issues:  

� Problems with water inlet 

– Insufficient flow into the AUMS 

� Problems with cleaning cycle 

– Biological growth despite the cleaning cycle 

� Problems with drainage system 

– Insufficient removal of water from the drainage tank resulting in shutdowns 

� Problems with excessive amounts of suspended solids 

– Filter system for the Systeas becomes rapidly overloaded 

� Problems with the Systeas 

– Differences between lab measurements and underway measurements 

– Insufficient rinsing of tubing during shutdowns 

Finally the MUMM best practices that have been chosen were presented with a table with 
responsibilities for actions.  

 

� Frequent (± weekly), checks of the system by MUMM personnel recorded in log 

� Frequent, (± weekly) calibration of the Systeas and the pH electrode recorded in log 

� Planned monthly QA-QC checks by independent sampling and analysis (Chl a, salinity, 
O2, nutrients, pH) 

– E.g. comparison of Chla data with the results of HPLC analysis 

� Currently validation of the Systeas 

– Analysis of reference samples with the Systeas under lab conditions 

– Stability test of the Systeas under lab conditions 

 

 

Questions and Discussions 

More information was provided about the cleaning system of MUMM ferrybox.  

 

6.6.3.5. Seppo Kaitala (SYKE): Overview of the FB routes, operation and data 
management involved in the Alg@line project.  

 

He talked about the importance of real time FB data from commercial vessels and for the 
technical characteristics of the “in house“ FB system they develop in SYKE. Furthermore he 
presented a few slides regarding the data management and quality control. Especially for chl_a 
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measurements he gave some data examples, explanations of the plots and described how the 
data is corrected.  

 

  

At the end the presentation included the measurements of the coastal Smartbuoys network and 
the relationship with FB data, and the voluntary observations collected by citizens participating 
through mobile phones in the Algal watch programme.  

6.6.3.6. Manolis Ntoumas (HCMR): New HCMR FB system recently installed 
in a HighSpeed Ferry 

 

The ferry is covering the route between Piraeus – Heraklion every night. 

He presented the challenges they faced during the installation.  

 

Problems faced before installation and chosen solutions:  

• Corrosion: Previous experiences show that there are corrosion issues due to moisture. 

• Vibration: Heavy vibrations due to bow thrusters operation and sea waves while 
cruising.  

Limitations: For safety reasons we can NOT drill on the ship, only WELDING is allowed. 

Communication and coordination with the FB manufacturer was essential.  

 

Furthermore a rough evaluation of the data transmission was presented and data sets of each 
measured parameter. At the end there were some slides regarding the maintenance procedure, 
some leakages treatment, and the fouling protection.  
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Questions and Discussions 

It was suggested by partners the use of a secondary temperature sensor mounted in the ship 
hull to improve the temperature measurements.  

6.6.3.7. Malin Mohlin (SMHI): Overview of the SMHI FB  real time system 

Flow through system 

� Temperature (SeaBird + near water inlet) 

� Conductivity (SeaBird) 

� Salinity (calculated) 

� Chlorophyll fluorescence (WetLabs ECOFLNTUS) 

� Phycocyanin fluorescence (TriOS) 

� CDOM fluorescence (TriOS) 

� Turbidity 

� Oxygen (Anderaa Oxygen Optode 3835) 

� CO2 (General Oceanics 8050 being evaluated) 

� pH (fluorescence based own development being evaluated) 

 

In air measurements 

� Air temperature 

� Air pressure 

� Irradiation (PAR, Photosynthetic Active Radiation, Biospherical Instruments) 

� CO2 (being evaluated) 

� Position and time stamp (GPS) 

And the data are collected at Swedish National Oceanographic Data Centre. She mentioned 
the common effort with NOCS to develop a user display of the FB data.  

In order to avoid biofouling some practices were mentioned : 

�  Automated washing system fills sensors with freshwater and detergent every time the 
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ship is in harbour (10 times in 2 weeks) 

� Service every two weeks 

� Water inlet filters are cleaned 

� Manual cleaning of fluorometers and O2-sensors and flow chambers 

� CO2-system filter cleaned 

� Less frequent 

� SeaBird conductivity sensor anti fouling device replaced (TBT) 

� Replacement of tubes with CO2 reference gases 

� Replacement of tubing 

And regarding the water sampling some results were demonstrated  

• Alkalinity - testing if storage affects quality of results – four days is OK 

• Salinity – SeaBird works fine! 

• Chlorophyll a- good correlation with chl. a fluorescence 

• CDOM – not yet evaluated 

• Phycocyanin samples still in -80 freezer 

• Phytoplankton samples to be analysed for cyanobacteria 

 

Questions and Discussions 

Further information was provided about the samples stability and storage.  

6.6.3.8. Wilhelm Petersen (HZG): FerryBox Data Handling and QA at HZG. 

He started by mentioning the FP –pole they also operate in North Sea and their data are treated 
the same way as FB data in the quality assessment. The schematics is : 
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The FB data are transmitted in real time and they are treated it as below : 

 

 
In delayed mode apart from the automatic control and quality flagging visual control and 
comparison with samples analysed in the lab can be performed too. The presentation continued 
with a demonstration of the HZG FB database and tools available followed by an example with 
combination of chlorophyll a data from 2 FB and MERIS satellite image. The presentation was 
completed with conclusions for the FB data management: 

- Storage of data on relational database gives high flexibility regarding further 
evaluation of data 

- Interactive web access allows: 

� visualisation with different kinds of presentation of the data (transects, 
pooled data (scatter plots), maps, time series at certain position..) 

� data control and data correction including quality flagging 

HZG can offer database FB data storage of external user (with own login and rights for editing). 
 
Questions and Discussions 

Questions were asked and discussed regarding the possibilities of the FB data base 
and how data can be imported.  

6.6.4.  Discussions and decisions  

 

Decision: 

As in the FP and for the FB there will be a group dealing with best practices. The participants 
are: 
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• Kai Sörensen (NIVA)-coordinator 

• Wilhelm Petersen (HZG) 

• Mark Hartman (NERC) 

• David Hydes (NOC) 

• Pascal Morin (CNRS) 

• Manolis Ntoumas (HCMR) 

• Seppo Kaitala (SYKE) 

• Malin Mohlin (SMHI) 

 

Furthermore the possibility to introduce shipping companies to the FB concept was discussed.  

Decision: 

It was decided to produce a flyer with information about FB activities that will be sent to 
shipping companies and others outside JERICO community. JUD FB data display software can 
contribute to public awareness by providing real time data to the passengers of the ferries/ships 
that host a FB.HZG data base and data management tools can be shared in order for each user 
/ partner to visualize and check his data.   

 

Slides presented with regards to End to End quality assurance for Gliders and Ferryboxes are 
inserted hereafter in the following pages.  
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Mathematical Models 

MUMM | BMM | UGMM 

AUMS project 

RV Belgica 
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2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

MUMM  has installed a autonomous underway 

measurement system or “Ferrybox” on board 

the RV Belgica 

http://www.mumm.ac.be/ 
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2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Ship Track in 2010 

http://www.mumm.ac.be/ 
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MUMM-RBINS 

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

• Call for tenders 2010 

• SubCtech GmbH obtained the contract 

• Installation February 2011 

• HAT and SAT February-June 2011  

• Declared operational en of June 2011 

 

Aquisition 

http://www.mumm.ac.be/ 
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Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Parameter Brand Model Range Time 

interval  

Turbidity Endress + 

Hauser 

2 *  

CUS 41 

0 – 2000 FTU 

0 – 10000 FTU 

1 s 

1 s 

Turbidity Campbell OBS3+ 0 – 4000 FTU 1 s 

Oxygen Aanderaa 3835 optode 0 – 30 mg/l 2 s 

pH Meinsberg AGA 140 0 – 12 pH 1 s 

Chlorophyll Trios MicroFlu-chl 0 – 100 µg/l 1 s 

Blue Algae Trios MicroFlu-blue 0 – 100 µg/l 1 s 

CDOM Trios MicroFlu-CDOM 0 – 200 µg/l 1 s 

Salinity Sea-Bird SBE45 0 – 40 PSU 1 s 

pCO2 SubCtech MK2 0 – 20000 µAtm 1 s 

Fluorescence Turner Designs 10AU 0 - 500 1 s 

PAR Li-Cor LI-190 0 – 2000 Watt/m2 1 s 

Hyperspectral 

irradiance 

Trios ACC-VIS 320 – 950 nm 8 s 

NO3, NH3, PO4, 

SiO2, 

NO2 

Systea 3 * 

MicroMac1000 

0 – 500 ppb 

0 – 8000 ppb 

0 – 150 ppb 

20 min. * 

http://www.mumm.ac.be/ 
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MUMM-RBINS 

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Some special features of the AUMS: 

 

§ Anti-flooding system with leak detection 

and alarm unit, 

 

§ Programmable periodic cleaning cycle, 

 

§ Auto shutdown system including full  

        cleaning cycle (harbour approach),  

 

§ Position controlled seawater sampling (16 

1l bottles), 

 

http://www.mumm.ac.be/ 

 

[9] 

MUMM-RBINS

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

AUMS data  
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MUMM-RBINS 

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Fluoresence data 

470nm,685nm 620nm,655nm 370nm,460nm 

http://www.mumm.ac.be/ 
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MUMM-RBINS

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Operational issues 

§ Problems with water inlet 

– Insufficient flow into the AUMS 

§ Problems with cleaning cycle 

– Biological growth despite the cleaning cycle 

§ Problems with drainage system 

– Insufficient removal of water from the drainage tank resulting 

in shutdowns 

§ Problems with excessive amounts of suspended solids 

– Filter system for the Systeas becomes rapidly overloaded 

§ Problems with the Systeas 

– Differences between lab measurements and underway 

measurents 

– Insufficient rinsing of tubing during shutdowns 

http://www.mumm.ac.be/ 
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MUMM-RBINS 

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Best practices-QA 

§ Frequent (  weekly), checks of the system by MUMM 

personnel recorded in log 

§ Frequent, (  weekly) calibration of the Systeas and the pH 

electrode recorded in log 

§ Planned monthly QA-QC checks by independent sampling 

and analysis (Chl a, salinity, O2, nutrients, pH) 

– E.g. comparison of Chla data with the results of HPLC analysis 

§ Currently validation of the Systeas 

– Analysis of reference samples with the Systeas under lab 

conditions 

– Stability test of the Systeas under lab conditions 
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MUMM-RBINS

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Best practices-QA 

Object I nterval Responsible 

Clean turner fluorometer ½ Year Meetdienst 

Clean OBS3+ sensor ½ Year Meetdienst 
Calibrate + service pCO2 analyzer Yearly SubCtech 

Empty CO2 analyzer CF card ½ Year Meetdienst 
Calibrate + service SBE45 probe Yearly Meetdienst 

Service Systea analyzer Yearly Elscolab 
Check top-box ½ year Meetdienst 

Cleanup Dataserver harddisk ½ Year Meetdienst 

Check all connectors outside Yearly Meetdienst 
Empty reagent tank Weekly Marchem 

Empty and clean watersampler Weekly Marchem 
Check rack damper and holder Weekly All 

Check sensor holder Monthly Meetdienst 
Check all manual valves Weekly Meetdienst 

Clean Systea automatic filter Weekly Marchem 

Check Systea air cleaning Weekly Marchem 
Clean Systea sample tank Weekly Marchem 

Exchange sample + RO tubes Monthly Marchem 
Clean outlet tank Weekly Belgica 

 

http://www.mumm.ac.be/ 
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MUMM-RBINS 

JERICO FerryBox-Workshop 30th to 31st of August 

2011 

   

Management Unit of the North Sea 

Mathematical Models 

MUMM | BMM | UGMM 

Best practices-QA 

Object I nterval Responsible 

Check coarse filter Weekly, Friday Belgica 

Check fittings for leaks Weekly Belgica 
Test level switches Monthly Marchem/Meetdienst 

Test Systea sample pump tube Weekly Marchem 
Check acid pump head Weelky Under evaluation  

Replace acid pump head ½ Year Under evaluation  

Test motor driven valves ½ Year Meetdienst 

Check RO tank Weekly, Monday Marchem 

Test RO pump ½ Year  Marchem 
Test refrigerator Weekly Marchem 

Test Water sampler function ½ Year Marchem 
Test Leak sensors ½ Year Meetdienst 

Clean debubbler ½ Year Meetdienst 
Replace old tubes  Yearly ALL 

Empty datalogger CF card Monthly Meetdienst 

Empty DL system CF card ½ Year Meetdienst 
Calibrate pH probe Weekly Marchem 

Clean oxygen sensor ½ Year Meetdienst 
Clean E&H turbidity sensors ½ Year Meetdienst 
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Speaker I Organism I adresse mail 

www.jerico-fp7.eu Jerico GA & BPW I Heraklion I Crete – Greece   

CNRS – Ifremer Ferry Box Best 
Practices in the Western Channel 

Comparison between calibration of different types of 

sensors on Fixed Platforms and Ferry Box 

Pascal Morin, Yannick Aoustin, Eric Macé, Paul Jégou, François Bourrin 

  

TITLE - JERICO - 2 

Outline: 

 

Description of CNRS Fixed Platforms and CNRS - Ifremer  

FerryBox 

Pre- and Post deployment procedures, maintenance, fouling 

Calibration procedures 

Comparison of Fixed Platform and Ferry Box data 

Data Processing (data transmission, archiving, quality codes)  

  

TITLE - JERICO - 3 

- 16 physico-chemical and 

biological parameters 

High Frequency  

Low Frequency 

Time Series in the Western Channel: Platform types and types of 

measurements 

Ferry Box 

Fixed Platform 

  

TITLE - JERICO - 4 

CNRS coastal buoys network 

5 Fixed platforms: 

- Somlit ASTAN 

- SOLA Banyuls 

-POEM Perpignan 

- Eole Villefranche 

- Somlit/Smatch/ 

Marseille 

  

TITLE - JERICO - 5 

CNRS coastal buoys network 

POEM Buoy / Perpignan 

Flood and storm impact survey 

•Meteorological measurements 

•Sub-surface oceanographic measurements (CTD + Turbi + Fluo) 

•Near-bottom instrumentation 

http://cefrem.univ-perp.fr/ 

  

TITLE - JERICO - 6 

2 milles off the north Brittany coast (Western Channel) 

Depth > 40m 

Atmospheric (T, Patm, Wind) and oceanographic sensors (T, S, 

chl fluorescence, Dissolved Oxygen) 

Sensors: SBE 16+, Turner C7, SBE43 

ASTAN Buoy of opportunity 
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TITLE - JERICO - 7 

Buoy Deployment 

Maintenance of the buoy: 

- Existing buoy, Phares et Balises 

Pre-deployment: 

- Check of sensors, data 

transmission 

Deployment:  

- Installation by divers and 

maintenance operations (2 months) 

Post-deployment: 

- fouling cleaning (algae, mussels,… ), conductivity 

cells cleaning, batteries replacement, anodes 

replacement  

  

TITLE - JERICO - 8 MV Pont Aven (2004, 185m) 

MV Armorique (2009, 168m) 

Brittany Ferries lines:  

Armorique (daily frequency = 2-3 transects) 

Pont Aven (weekly frequency) 

Ferry Box Lines in the Western Channel and bay of Biscay 

-10°W -9°W -8°W -7°W -6°W -5°W -4°W -3°W -2°W -1°W 0°W 1°W 2°W 
43°N 

44°N 

45°N 

46°N 

47°N 

48°N 

49°N 

50°N 

51°N 

52°N 

Roscoff Saint Malo 

Porstmouth 

Plymouth 

Cork 

Santander 

  

TITLE - JERICO - 9 

6 parameters: 

•  Temperature 

•  Salinity 

•  Oxygen 

•  Fluorescence 

•  Turbidity 

•  CDOM 

• pCO2 (Armorique since 2012) 

Measurements  along transects in the Western  Channel and Bay of Biscay 
Continuous measurements of physico-chemical and biological parameters in surface waters 

MV Armorique 

Automatic sampler 

  

TITLE - JERICO - 10 

Ferry Box Sensors:  

SBE 45 

Thermosalinograph 

Anderaa 

3835 Optode 

Turner Designs C3 

Fluorometer 

Same sensors onboard MV Armorique and Pont Aven + 1 additional set 

  

TITLE - JERICO - 11 11 

24 bottles (1l) 

- Refrigerated (4°C) 

- Remotely piloted from laboratory 

  

Data qualification  (salinity, chlorophyll, 

turbidity…) 

 

Analysis of additional parameters:  

- Nutrients (nitrate, phosphate, silicate) 

-  chlorophyll a, pigments,… 

2 transects realized per month with  

1 coordinated with CPR sampling  

Automatic sampler connected to the ferrybox   

TITLE - JERICO - 12 

             

 

Préleveur

 

Capteur de pression 

Pompe de prélèvement 

Débitmètre 

Pompe des Capteurs 

Ph-mètre 

Collecteur 

Collecteur 

Thermo-salinomètre 

Fluo-Turbi-Cdom 

Dispo 

Dispo 

Turner C3 

Sea-bird 

Pompe à acide 

Isco 4700 

Cuve de debullage 

Aanderaa

3835 

Capteur d’oxygène 

Eau douce 

Réservoir de sortie 

d’eau de mer 

Débitmètre 

Arrivée eau de mer 

Pompe eau de mer 

Acide de nettoyage 
Pompe eau de mer 

         Seawater 

inlet 

- 5m    
 

2 
SBE 38 

1 

3 
3 

Schéma général d’installation 
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TITLE - JERICO - 13 

Fouling 

Fixed Platform Maintenance: 

- Cleaning every 2-3 months 

depending on the season  

(more frequent during the  

productive season) 

- Antifouling: TBTO pills from 

Seabird  

Ferry Box Maintenance: 

- Automatic cleaning at each 

arrival in port (10% HCl 

solution) 

- Regular cleaning of the 

debubbler,  

-Entire circuit every year 

  

TITLE - JERICO - 14 

Calibration procedures 

Fixed Platform: 

- CTD sensors calibration every year at SHOM calibration facility (Brest) 

- Fluorometer: calibration with chlorophyll extracted from algal cultures 

- Samples (bimensual frequency) for salinity, dissolved oxygen, chlorophyll 

Ferry Box: 

- CTD sensors calibration every year at SHOM calibration facility (Brest) 

- Fluorometer: calibration with solid secondary standard, chlorophyll extracted 

from algal cultures 

- Samples (bimensual frequency) for salinity, dissolved oxygen, chlorophyll, 

pCO2 (DIC and alkalinity measurements)  

  

TITLE - JERICO - 15 

Buoy and Ferrybox sensors calibration procedures 

→ Calibration from measurements on samples taken onboard during the transects  (every 2 weeks). 

Thermo-salinomètre SeaBird SBE45 

CTD SBE 19 
Salinités SHOM 

Valeurs correspondants à l’heure 

de fin de prélèvement 

Plot SAL_SBE45 vs. SAL_SHOM 

Optode ANDERAA 3835 

Seabird SBE 43 
Mesures O2 Winkler 

Valeurs notées sur la feuille de prélèvement (heure début) 

Correction des valeurs de O2/SAL_corr 

avec coefficients b(0,1,2,3) et c0 fournis par 

ANDERAA  

SAL_corrigée 

Valeurs données pour une Salinité par défaut 

O2_corr_SAL 

Plot O2_corr_SAL vs. O2_Winkler 

O2_corr_Winkler 

Fluorimètre Turner C7, C3 Mesures de concentrations en Chl-a 

Valeurs fin de prélèvement 

Plot Fluorescence vs. Chl-a conc. 

Chl-a_FLUO 

y = 205,5x - 19,212 
R² = 0,6999 
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SBE45 316 

  

TITLE - JERICO - 18 

Données brutes
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Données brutes

Evolution of dissolved oxygen concentrations against time (data with 

the initial manufacturer calibration) 

Buoy: Dissolved Oxygen Calibration 

  

TITLE - JERICO - 19 
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Données corrigées

Données brutes

Low difference: 

satisfying High 

difference: 

need a 

correction 

Raw and corrected data from SBE43 sensor (Astan Buoy) 

Buoy: Dissolved Oxygen Calibration 

  

TITLE - JERICO - 22 

Comparison between samples and buoy data 

Variation de la tempι rature eau de mer.
sbe16 vs somlit

2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

te
m

p
ι
ra

tu
re

 E
D

M
 °

C

6

8

10

12

14

16

18

temp sbe16 

temp somlit 

Variation de la salinitι .
sbe16 vs somlit

2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

te
m

p
ι
ra

tu
re

 E
D

M
 °

C

34,6

34,8

35,0

35,2

35,4

sbe16 

somlit

Data return 2011 = 83% 

Data return 2010 = 94% 

T S 

194



4 

  

TITLE - JERICO - 23 

Variation des teneurs en oxygene dissous en 2011.
comparaison sbe43 vs winkler.

2011
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Comparison between samples and buoy data 

Variation de la fluorescence en 2011.
comparaison cyclops vs mesure chla. 

2011
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TITLE - JERICO - 24 

TSG 316
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FerryBox : Salinity calibration (TSG vs salinometer measurements): 

-0.016 à 0.061 

-0.001 à 0.018 

Good precision of TSG measurements (better than 0.05 PSU) 

  

TITLE - JERICO - 25 

Dissolved Oxygen calibration (Optode vs Winckler measurements): 

Optode 1244

3
5
.6

3
3
.7 3
5
.0

3
3
.4

3
6
.5

3
7
.2

3
7
.6

3
7
.5

3
6
.4

3
7
.3

3
8
.3

3
7
.1

3
4
.5

3
5
.2

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

14
/0

4/
20

11

01
/0

5/
20

11

15
/0

5/
20

11

31
/0

5/
20

11

16
/0

6/
20

11

30
/0

6/
20

11

12
/0

7/
20

11

28
/0

7/
20

11

18
/0

8/
20

11

01
/0

9/
20

11

15
/0

9/
20

11

09
/1

0/
20

11

23
/1

0/
20

11

09
/1

1/
20

11

E
c

a
rt

 W
in

c
k

le
r 

- 
O

p
to

d
e

Optode 1244

y = 0.9636x + 44.602

R
2

 = 0.968

220.0

240.0

260.0

280.0

300.0

320.0

340.0

360.0

190.0 210.0 230.0 250.0 270.0 290.0 310.0

O2 Optode

O
2

 W
in

c
k

le
r

Optode 1243

1
2
.3

1
2
.5

2
8
.9

3
3
.8

3
4
.5

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

00/01/1900 18/02/2011 04/03/2011 16/03/2011 30/03/2011

E
c

a
rt

 W
in

c
k

le
r 

- 
O

p
to

d
e

Optode 1243

y = 0.8874x + 42.13

R
2

 = 0.8125

y = 0.9491x + 47.511

R
2

 = 0.9793

260.0

270.0

280.0

290.0

300.0

310.0

320.0

330.0

340.0

240.0 250.0 260.0 270.0 280.0 290.0 300.0 310.0

O2 Optode

O
2

 W
in

c
k

le
r

18/02/11

16+30-03-11

Optode 1244 : Constant offset of 35 µmole/L = 1 correction 
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TITLE - JERICO - 26 

Fluorescence Chlorophyll calibration (Turner C3 

vs fluorimetric Turner Designs measurements): 

Fluorimètre TD 2300184

y = 0.0034x + 0.4328

R 2  = 0.6999
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Relatively good correlations between in 

situ fluorescence and chlorophyll a 

measuremetns:  

 

R2 > 0.70 

 

  

TITLE - JERICO - 27 

pCO2 calibration (Contros sensor vs calcultated pCO2 (DIC + alkalinity) 

Water Sampling: Existence of an 

offset plus and increasing trend. 

When corrections made, better 

correlation between sensor values 

and calculated pCO2. 
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R
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TITLE - JERICO - 28 

Comparison Data from 2011 : Buoy vs Ferry Box  

Passage of Ferry Armorique near  Astan  buoy (2-3 times/day) 

Comparison of data acquisition by the two platform types 
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TITLE - JERICO - 29 

Astan Temperature 
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Roscoff – 18th February 

2010 
Workpackage 2 30 

Data Base Quality Code 

Buoy and Ferry Box Real Time data transmission (Coriolis Data Center and 

MyOcean) 

Data transmitted in 2011 : 

Armorique= 204 614 

Pont Aven = 165 350 
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Data archiving:  

Data Base and Website (abims.sb-roscoff.fr/hf) 

Data 

sources 

Data 

transects 

Graphiques 
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Data process: website (abims.sb-roscoff.fr/hf) 

Visualisation of ferry routes 

Visualisation of surface values of the different variables along the transects 
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-10°W -9°W -8°W -7°W -6°W -5°W -4°W -3°W -2°W -1°W 0°W 1°W 2°W
43°N

44°N

45°N

46°N

47°N

48°N

49°N

50°N

51°N

52°N

Roscoff Saint Malo

Porstmouth

Plymouth

Cork

Santander

Example of problems we met: 

Air bubbles with rough sea  in bay of Biscay 

Waves height and 

direction (blue = 

1.5 to 2m) 

Solution: deeper water inlet (7m) 
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Speaker I Organism I adresse mail 

www.jerico-fp7.eu Date I City I Land 

JERICO WP3+4:  

BEST PRACTICE-FERRYBOX 
Kai Sørensen, NIVA, kai.sorensen@niva.no 
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BACKGROUND 

www.jerico-fp7.eu 

• 11 years of operation of the Norwegian Network 

• 9 different ship installations over 11 year  

• 5 different ship companies over the periode 

• Norwegian Network operates from 54.5 to 79.5 North 

• 2 Ferrybox systems in operation with the NIVA standard system 

• Temp, T-Inlet, Sal,O2, Chl-a_Fl, Turbidity, water sampler (24 *1 L) 

• 1 Ferrybox with standard systems + experimental systems 

• CDOM, Phycocyanin, Enviro-Flu(PAH), pCO2, passive sampler 

air pressure and pH (soon) 

• All 3 have TriOS Ramses radiance sensors for satellite validation 

• 2 Minor Ferrybox systems with only Temp, Sal, Chl-a_Fl  
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CONTENT 

• Installation of a new Ferrybox system (D3.1) 

• Data transmission and communication 

• Maintenance of the systems 

• Calibration and QA-controls of the systems 

• Calibration of Chl-a fluorescence 
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DELIVERABLE D3.1 
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INSTALLATION  

• Ship company/owners 

• Good relation with all involved – technical inspector/director  

• Good information, benefit for the company 

• «Green profile» 

• Web display to passenger 

• Data can be helpful for the ship  (temp, density, alkalinity) 

• You should consider if possible the «stabilty of the company» 

• Ship type 

• Normally not many to choose since you want a certain area/transect 

• Ferries or cargo ships? Whats most stable concerning the operation 

• Cargo ship more rolling than ferries. (Optical measurements from deck) 

• Cargo more variations in water depth on intake and air in ship chest 
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INSTALLATION  

• Route 

• Long routes give less access and service 

• Long port calls is not cost effective and can give more biofouling 

• Short port calls less possibility for service 

• Regulations 

• Depends of the ship type and must be considered 

• Some area on the ship can have stronger regulation (IP-class, air gas 

under pressure e.g.) 

• Place for installation/working space 

• Air temperture, air pollution/oil in the atmosphere 

• Space for specific experiments 

• Distance to the water inlet  
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INSTALLATION  

• Water inlet/outlet 

• Water from ship chest or separate inlet (docking needed) 

• Water from the internal water cooling (biofouling chemicals-problem?) 

• Possibilities to clean the inlet and outlet 

• Use ball valves – easy to clean 

• Place for separate inlet temp and oksygen (before the debubbler) 

• Regulation depending on ship and operation area 

• Water supply lines  - regulations 

• Pump(s) 

• Choose depend on the Ferrybox systems and what you are measuring 

• Biological samples (phytoplankton countings, flow cytometry) need 

maybe a slow moving peristaltic pump 

• Use pressure- and vakuum  controller to stop pump if blocking 
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INSTALLATION 

• Choice of the Ferrybox system 

• Commercial available Ferrybox systems and institute developed systems 

• Some arguments to consider:  

• Risk of leaks and flooding.  

• Open system water outlet (need to pump out).  

• Is the range of sensors and their accuracy what you need? 

• Can a third party system fit in the allocated place? 

• Can one split in smaller parts and remounted in the ship? 

• Can extra sensors be added in the future? 

• How “open” is the system hardware and software? 

• Data from the ship’s system to be included (GPS, Wind, Gyro)? 

• Is it possible to modify settings and software using an external 

communications link to the ship from shore? 
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DATA TRANSMISSION AND COMMUNICATION 

• Internally on ship:  

• RS232 Port server between sensor and computer 

• IP communication from deck sensor to Ferrybox computer 

• Access to the ship GPS , Gyro, wind sensor. 

• Send data from the Ferrybox to the bridge (display)  

• (W)LAN (internal internet on deck) 

• Externally to database at NIVA 

• GPRS must be used on ship in the Barents Sea 

• Prefere to use ships internet communication 

• Software 

• LabView 

• PC-anywhere 

• TeamViewer  can be operated from iPad and iPhone 

•   
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MAINTENANCE 

• High pressure air cleaning in every port visit  

• From 2 to 35 port stops for one trip 

• From 4-6 hours to max 48 hours 

• Manual cleaning in start and end harbour 

• Weekly  to monthly  frequence 

• Acid cleaning when needed 

• Inlet and outlet valves 2-3x year 

• Optical deck sensor 

• 3-4x/year inspection and cleaning 
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CALIBRATION AND CONTROLS 

• Salinity/temperature 
• Certified digital term./Control samples minimum 2-4x/year 

• Factory calibration when needed (every 2 years) 

• Oxygen 
• Winkler (in harbour/at sea) 4-6x/year 

• Turbidity 
• Formazin turbidity standards 1x/year 

• Formazin prepared in house and calibrated according to ISO-EN 7027 

• Irradiance/radiance sensor 
• FieldCal lamp 3-4x/year, Yearly control at NIVA - NIST reference lamp 

• Factory or external calibration when needed 

• Chlorophyll-a fluorescence 
• Algal culture yearly (Skeletonema Costatum, exponential growth)  

• «Field calibration» Chl-a (hplc) water samples monthly/weekly  

• Seasonal calibration 

• Sensor drift control with solid standard introduced from October-12 
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CHL-A_FL VS CHL-A_HPLC FOR 6 

YEARS OF DATA IN THE SKAGERRAK 

SWEDEN

Jomfruland
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• Most months show the 

same trend: 

• High ratio at night 

• Lower ratio at daytime 

FerryBox seasonal and night and day 
variation 

Yearly calibration of the Chl-a 
fluorescense using all the Chl-
a_hplc water samples 

13 
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CHL-A_FL / CHL-A (HPLC) VS PAR 

MEASURED AT DECK 

• Dependency of the 

downwelling irradiance 

• Recommendation to start 

measure PAR 

• Modelling of the 

Chla_a_fl/Chl-a_conc 

ratio on seasonal basis  

• Goal: To improve the Chl-

a_fluorescence as a 

proxy for Chl-a  
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SUMMARY 

• A good planned technical installation and choose of system are 

important for the operation, maintenance costs and data quality 

• Internet communication are a preferable for the operation to be 

able to access the system 

• Maintenance depends much of the system in operation and the 

access to the installation  

• Sensorcalibration and controls are of high importance and must 

follow the agreed protocols  

• Chl-a fluorescence as a proxy for Chl-a can be improved using 

seasonal calibration of the Chl-a_fl/Chl-a ratio.  

K. Sørensen, M. Norli and A. Folkestad 
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Presented by Malin Mohlin 

 

Bengt Karlson, Fredrik Albertsson,  Kristin Andreasson, Chantal Donelly, Aron Hakonen, Filip Hvitlock, Marie Johansen,, 

Irene Lake  Johan Kronsell,, Malin Mohliin, Henrik Lindh , Per Olsson, Olle Pettersson, Fredrik W aldh, Anna W illstrand-
W ranne 

 

Swedish Meteorological and Hydrological Institute, 

Sven Källfelts gata 5, 426 71 Västra Frölunda, Sweden 

Folkborgsvägen 1, 601 76, Norrköping 

 

 

 

*Contact:  
bengt.karlson@smhi.se 

irene.lake@smhi.se 

malin.mohlin@smhi.se 

SMHI FerryBox activities in JERICO 

Presented at JERICO General assembly/WP3-WP4 workshop 1-5 October 2012 

Route for ship TransPaper with FerryBox 

 

 
Schedule 

 

Day 1 Arrive to Gothenburg 9 pm 

  

Service and sample collection for 4 

hours 

 

Day 11 Sampling start (in Kemi 

Finland) 24 stations  are sampled 

from Kemi to Gothenburg to 

validate the sensors 

 

Day 15 Arrive to Gothenburg… 

 

And so on… 

 

3 

Sensors and water samplers 

4 

Real time data 

Flow through system 

§ Temperature (SeaBird + near water inlet) 

§ Conductivity (SeaBird) 

§ Salinity (calculated) 

§ Chlorophyll fluorescence (WetLabs 

ECOFLNTUS) 

§ Phycocyanin fluorescence (TriOS) 

§ CDOM fluorescence (TriOS) 

§ Turbidity 

§ Oxygen (Anderaa Oxygen Optode 3835) 

§ CO2 (General Oceanics 8050 being 

evaluated) 

§ pH (fluoroscence based own development 

being evaluated) 

In air measurements 

§ Air temperature 

§ Air pressure 

§ Irradiation (PAR, Photosynthetic 

Active Radiation, Biospherical 

Instruments 

§ ) 

§ CO2 (being evaluated) 

§ Position and time stamp (GPS) 

Near real 

time data 
sent every 

hour via ftp 

Sweden 

SMHI 

ftp.smhi.se 

Finland/SYKE/FMI 

ftp 

Bengt Karlson 2012-10-05 

Dataflow TransPaper - Swedish National Oceanographic Data Centre 

1. Software that 

unpacks the data 

Water samples to the  

oceanographic laboratory  
at SMHI in Gothenburg 

Results, 

CDOM, salin., 
chlorofyll etc. 

Results 

phytoplankton 

SQL database 

SHARK 
SQL databaase 

SHARK 
WEB 

Delayed mode 

Quality Control 
Python scripts 

Data for  

webb- 
presentation 

Near real time data 

displayed as maps at  
www.smhi.se 

and at 

www.balticseanow.info 

Distribution 

to BOOS, 
MyOcean 

Delayed 

mode 
data 

To be 

downloadable 

at 
www.smhi.se 

2. Python script 

that removes 

unrealistic data 

USB-stick with data 

3. Matlab scripts 

that plots maps 

etc. 

Ship has continuous 

internet connection 

JERICO User Display – Cooperation SMHI-NOCS 

6 

 

Presentation system for the public developed by NOCS 

Specification defined by NOCS and SMHI in cooperation 

Large computer monitors to be displaying FerryBox data 

A prototype has been shown to the shipping company TransAtlantic 
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Practices for avoiding biofouling etc. 

§ Automated washing system fills sensors with 

freshwater and detergent every time the ship is in 

harbour (10 times in 2 weeks) 

§ Service every two weeks 

§ Water inlet filters are cleaned 

§ Manual cleaning of fluorometers and O2-sensors 

and flow chambers 

§ CO2-system filter cleaned 

§ Less frequent 

§ SeaBird conductivity sensor anti fouling device 

replaced (TBT) 

§ Repalcement of tubes with CO2 reference gases 

§ Replacement of tubing 

 

7 

Comparison reference water sampling vs 

automated measurements 2011 

8 

Chl. fluorescence vs chl. a 

Kattegat and Belt Sea 2011 

Salinity (SeaBird) vs salinity 

Gulf of Bothnia, Baltic Sea, 

Kattegat and Belt Sea 2011 

Some preliminary data from 2012 

9 

More data from 2012 

10 

Unit of irradiance incorrect 

11 

Kattegat comparison 

FerryBox vs research vessel sampling 

Black dots: 

Water samples 

0 and 5 m depth 

from cruises 

Spring bloom in the Kattegatt in February 2012 

12 
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SMHI personell on ship TransPaper in 

June 2012 verify the quality of data from 

FerryBox sensors etc. 

13 

Water samples collected for: 

 

Alkalinity -  testing if storage affects quality of results – four days is OK 

Salinity – SeaBird works fine! 

Chlorophyll a- good correlation with chl. a fluorescence 

CDOM – not yet evaluated 

Phycocyanin samples still in -80 freezer 

Phytoplankton samples to be analysed for cyanobacteria 

 

14 

Phytoplankton monitoring using FerryBox 

• Automated water 

sampling for microscope 

analysis of phytoplankton 

 

• Chlorophyll a 

fluorescence – a proxy for 

phytoplankton biomass 

 

• Phycocyanin fluorescence 

– a proxy for 

cyanobactieria biomass 

Biovolume of phytoplankton groups 

15 

12/04/2013 

Thank you for your attention 

Extra slides after this one to be used if 

needed 
  

17 

pH – new method still pre-operational 

18 

DHPDS fluorescence 

 

More info: aron.hakonen@smhi.se 
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No. on map Ship Route Institute 

1 Baltic Princess Tallinn-Helsinki EMI 

2 Color Fantasy Oslo-Kiel NIVA 

3 Finnmaid Helsinki-Lübeck-Gdynia-Helsinki SYKE 

4 MS Bergensfjord Bergen-Hirtshals NIVA 

5 Lysbris Hamburg-Immingham-Halden NIVA and HZG 

6 Silja Serenade Helsinki-Mariehamn-Stockholm SYKE 

7 Stena Spirit Gdynia-Karlskrona IMGW-PIB 

8 TransPaper Gothenburg-Oulu-Kemi-Lübeck-Gothenburg SMHI 

9 Victoria Tallinn-Mariehamn-Stockholm MSI 

 

FerryBox systems in the Skagerrak – 

Kattegat and in the Baltic Sea 

20 

TransPaper sampling locations

Sampling frequency 
• Every two weeks 

 

Parameters 
12 locations 

• Salinity 

• CDOM/humic substances 

• Alkalinity 

 

6 locations in the Kattegat-

Öresund 

• Chlorophyll a 

 

5 locations 

• Phytoplankton 

Water samples 

21 

pH – new method now pre-operational 

22 

Sampling frequency 2011 

23 

Phytoplankton analysis method - Utermöhl 

24 
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Speaker I Organism I adresse mail 

www.jerico-fp7.eu Jerico GA & BPW I Heraklion I Crete – Greece   

BEST PRACTICES IN FERRYBOX 
MONITORING BY SYKE 

Seppo Kaitala, SYKE, seppo.kaitala@ymparisto.fi 
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•Ferry Finnlines cruises between Helsinki and 
Travemünde, occasionally via Gdansk, SYKE 

•Ferry Transpaper from Gothenburg to Kemi in 
cooperation between SYKE and SMHI 

•Ferry Silja Serenade ferry travelling between 
Helsinki and Stockholm, Uusimaa ELY Centre, 
SYKE 

• MS Brahe along the Finnish coast of the Gulf of 
Finland during summer months. KAS ELY, 
Helsinki Environment  Centre, SYKE 

•The ferry Baltic Prinsess is cruising daily between 
Tallinn and Helsinki and maintained by Marine 
Systems Institute (MSI), Tallinn.  

•The ferry Victoria is cruising from Tallinn to 
Stockholm and maintained by Estonian Marine 
Institute (EMI). 

Current Alg@line routes 
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MANAGEMENT 

Ferrybox-software controls operations of automatic 

flow-through and watersampling equipment onboard 
Alg@line dataflow

Flow-through equipment 

Automatic watersampler 

Ferrybox-software 
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Near real time observations on commercial ferries 
http://www.itameriportaali.fi/en/tietoa/algaline_seuranta/en_GB/algaline_seuranta/  

Time, location, from GPS 

Salinity, Temperature 

Chlorophyll 

Phycocyanin 

Turbidity 

Water samples for nurient 

analysis 

Automatic washing in the 

harbor 
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Real time monitoring 

havainnointi 

  

TITLE - JERICO - 6 

FLUOROMETERS AND 

 WASHING SYSTEM 
 

www.jerico-fp7.eu 

Pneumatic valve 

 

Fluorometer 

Termosalinograph 

Triton-X 0.1 % 

for washing, 1 h in  

Harbour 

 

Air debubler outside 

the box 
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Week  Date Who  Mit- files               

G=good,  

U=usefull,but fixed  

B=bad, leaved to original_files 

folder  

If corcections, how 

Parameters ja georecords 

original_files 

device Samplin gyes/no 

  

maintenance 

comments 

4     27.1.2010 PeMa FM100121 G 

FM100123 G 

FM100124 G 

FM100126 G 

SEABIRD TSG 45  

Calibration of 

conductivity13.1.2010 

  

7    16.2.2010 PeMa FM100127 G 

FM100129 G 

FM100130 G 

FM100201 G  

FM100203 G 

FM100205 G 

FM100206 G 

FM100208 G 

FM100210 G  

FM100212 G 

FM100213 G 

FM100215 G 

SEABIRD TSG 45 Samples  ok  

FM100215 G salinity 

comparison 

Finnmaid Diary 2010 
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SALINITY VARIATION FROM JANUARY TO 

SEPTEMBER 2011 

8 
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The difference of temperature from termometer by 

the water inlet and the termosalinograph is used for 

perliminary quality checking 
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Table 1: Quality flag scale. Codes 

marked in red are mandatory following 

the RTQC procedure Code  

Meaning  

0  No QC was performed  

1  Good data  

2  Probably good data  

3  Bad data that are 

potentially correctable  

4  Bad data  

5  Value changed  

6  Below detection limit  

7  In excess of quoted 

value  

8  Interpolated value  

9  Missing value  

A  Incomplete 

information  

Real Time Quality Control of biogeochemical 

measurements , MyOcean flags 
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[Chla] = b0 + b1 * Chla Fl 

[Chla] = b0 + b1 * Chla Fl + b2 * PC Fl  

Measuring both Phycocyanin and Chla fluorescence  

will improve Chla concentration estimates. 
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MS BRAHE  VALIDATION OF CHLOROPHYLL 

EARLY SUMMER 2012 

 

12 

No 

cyanobacteria 

Cynaobacteria present 

in July 
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MS BRAHE  VALIDATION OF CHLOROPHYLL LATE 

SUMMER 2012  

13 
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Alg@line Ferrybox Data vs. EO Data 

 Chlorophyll-a 

Jenni Attila GEO/SYKE   
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BUOY STRUCTURE 

Design of water quality 

system (Smarctic) buoy 

system: Luode 

Consulting Oy 

 

 

Buoys manufactured by 

MeriTaito Ltd 

Measurement water quality observations 

with navigation buoys  
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RECORDS FROM OF PYHTÄÄ 

BUOY  

www.luodedata.fi/rauto 
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Baltic Princess ferrybox  NRT observations

Marine Systems Institute, Tallinn, Estonia 
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Algal watch can be downloaded to your mobile 

Nokia Symbian/Java application http://knowledge.vtt.fi/levavahti 

iPhone from Apple Store 

Android phone from  Google Play searching Levävahti 

Automatic geo-reference 

18 
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 Chose your observation 

 

 

 

 

your

O cyanobacteria 

O sea wrack  
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Need for voluntary observations: Algal watch 
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ALGAL WATCH 

19 

 

 

Experience from year 2011: 

- Software was easy to use (99 %) 

- Heart about it from Järviwiki (30 %) 

- Software hard to find from www 

-  Not interactive software 

 

Expert versus citizen: 

Observation was correct 70 % 

(0,1,2,3) 

Algae yes/no, correctly 93 %  
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Real-time water quality monitoring with multi-source 

data  

20 
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New Alg@line route 

 St. Petersburg-Helsinki-Bilbao 
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Speaker I Organism I adresse mail 

www.jerico-fp7.eu 05/10/2010 I Heraklion I  Greece 

HCMR FERRYBOX SYSTEM 

Best Practices  
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FERRYBOX ROUTE  

Pireaus- Heraklio 150 n.m 

M3A buoy 

Saronikos buoy 

Route: Pireaus-Heraklio  
 
Ship: High-Speed Ferry “Olympic Champion” 
covering the distance every night in 7 hours 
(speed > 20 knots).  
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INSTALLATION  

www.jerico-fp7.eu 

Installed on the Bow thruster department 2 meters 
below the waterline. This spot is as close as it gets 
to the seawater input of the ship (5 meters pipe with 
a filter, 0.5 cm mesh size ).   
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FERRY BOX SYSTEM 

HCMR’s FerryBox System 
 
Ferry Box System I (-4H- JENA engineering GmbH) originally 
installed on “Kriti II” in the framework of MFSPP and MFSTEP 
projects 
 
Sensors 

• Temperature-Conductivity (Thermo-Salinometer FSI) 

• Fluorescence-Turbidity (Scufa II Turner Design)  

 

Plus  

• Dissolved Oxygen (Aanderaa optode) 

• pH (Meinsberg pH probe) 
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INSTALLATION  

www.jerico-fp7.eu 

 
Problems to face before installation  
 
• Corrosion: Previous experience show that there 

are corrosion issues due to moisture. 
 

• Vibration: Heavy vibrations due to bow thrusters 
operation and sea waves while cruising.  

 
Limitations: For safety reasons we can NOT drill on 
the ship, only WELDING is allowed. 
 
Communication and coordination with the FB 
manufacturer  was essential.   
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INSTALLATION  

www.jerico-fp7.eu 

Design and manufacture  “in –house” a new  
INOX rack with anti vibrating base and connectors. 
 
Use only inox connectors and high pressure pipes for  
safety reasons.   
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INSTALLATION  

www.jerico-fp7.eu 

Seawater output  

Seawater input  

Safety tank with water level 
detectors to control the pumps  

Telemetry box installed on bow open deck. 
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INITIAL SET UP 

www.jerico-fp7.eu 

Seawater input: Requires a steady seawater 
input of almost 25 lt/min. If not, you get …. 
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Temperature_FSI (deg. C)_19/06/2012 
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5

10

15

20

25

30

FerryBox_Flow_in_(lt/min)_19/06/2012 

SPIKES 

The spikes was removed with the trimming 
of the pumps and the valves.  
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DATA MANAGEMENT 

Data  are collected via mail  
or via remote download. 
 
• So far more that 130 datasets  
• 84% “correct” datasets  
     (no spikes, no frozen values) 
 

 
Next step: start importing to the Poseidon db  
and apply all the quality filters.  

10% 

6% 

84% 

FB Datasets Statistics 

Spikes

Sensor stuck

Successful
transmission
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TEMPERATURE - SALINITY 

www.jerico-fp7.eu 
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Surface Salinity Minimum: an indicator of 
Black Sea Water (BSW) flowing in the 
Aegean Sea. 
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Acid vs fouling  
 
Wash cycle is performed automatically every morning when the ship reaches the destination 
harbor. The solution is 8% sulfuric acid  pumped to the system for 10 minutes.  
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Acid vs fouling  
 
Is it enough?  

New (0 days) 30 days 60 days 

90+ days 

Solution: cover debubbler and pipes with black 
material to prevent light.  
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Acid cleaning influence on data  
 
01/08/2012: replace the acid solution  
with a stronger one.    
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Leakages 

Minor: fixed with PVC 
glue 

Major: needed replacement, 
spare part provided by 
manufacturer.  
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Leakages: deal with ASAP or 
collect the salt ………… 

Solution: Frequently visits to the ship.  

MAINTENANCE 
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Thank you for the attention  
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Speaker I Organism I adresse mail 

www.jerico-fp7.eu Jerico GA & BPW I Heraklion I Crete – Greece   

BEST PRACTICES – SOME 
LESSONS LEARNT FROM 2 SHIPS 
OF OPPORTUNITY. 

Is there room for procedural improvement? 

Mark Hartman | NOC | mch@ noc.ac.uk 

  

TITLE - JERICO - 2 

BULK FREIGHT CARRIER   -   MV PACIFIC CELEBES     2007 - 2012 

INTERNATIONAL FERRY     -   PRIDE OF BILBAO            2002 - 2010 

www.jerico-fp7.eu 

  

TITLE - JERICO - 3 

PRIDE OF BILBAO TEMPERATURE COMPARISONS BETWEEN A FLOW 

THROUGH AND THE HULL MOUNTED TEMPERATURE SENSOR 

www.jerico-fp7.eu 

  

TITLE - JERICO - 4 

SCHEMATIC OF END TO END PROCESSING PROCEDURE 

 

www.jerico-fp7.eu 

  

TITLE - JERICO - 5 

DATA AND SAMPLES TRANSFERRED FROM M.V. PACIFIC CELEBES TO 

NOC. FLOWCHART A 

www.jerico-fp7.eu 
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DATA AND SAMPLES TRANSFERRED FROM M.V. PACIFIC CELEBES TO 

NOC. FLOWCHART A 

www.jerico-fp7.eu 
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UNDERWAY DATA 

PROCESSING 

FLOWCHART  B 

www.jerico-fp7.eu 
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UNDERWAY DATA 

PROCESSING 

FLOWCHART  B 

www.jerico-fp7.eu 

  

TITLE - JERICO - 9 

DISSOLVED INORGANIC CARBON AND TOTAL ALKALINITY (DIC / TA) 

PROCESSING FOLLOWING VINDTA ANALYSIS. FLOWCHART D. 

www.jerico-fp7.eu 
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DISSOLVED INORGANIC CARBON AND TOTAL ALKALINITY (DIC / TA) 

PROCESSING FOLLOWING VINDTA ANALYSIS. FLOWCHART D. 

www.jerico-fp7.eu 
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ALKALINITY, DIC, PCO2 QUALITY CONTROL  

BY COMPARISON TO CLIMATOLOGICAL DATA 

www.jerico-fp7.eu 
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AANDERAA TRIPLICATE SENSORS 

3 TEMPERATURE 

3 CONDUCTIVITY 

3 OXYGEN 

www.jerico-fp7.eu 

212



3 

  

TITLE - JERICO - 13 

PACIFIC 

TRIPLICATE 

TEMPERATURE  

DATA 

www.jerico-fp7.eu 
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PACIFIC 

TRIPLICATE 

OXYGEN DATA 

www.jerico-fp7.eu 
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PACIFIC 

TRIPLICATE 

CONDUCTIVITY 

DATA 

www.jerico-fp7.eu 
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DAILY SAMPLE 

COMPARISON  

www.jerico-fp7.eu 

  

TITLE - JERICO - 17 

SALINITY CORRECTION 

www.jerico-fp7.eu 

  

TITLE - JERICO - 18 

BEST PRACTICE - OPERATIONAL 

 

o Pre-deployment sensor calibration 

o Training of ship’s crew in sample taking 

o Limited duration sensor deployment – 3 months 

o Regular Monitoring of real-time data – daily if possible 

o Shutdown of flow-through system and cleaning in port 

o Sample logistics 

o Sample analysis 

www.jerico-fp7.eu 
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ALGORITHM DEVELOPMENT – A SIMPLE LIST 

www.jerico-fp7.eu 

 

oCo-location of sample data with underway data 

oCombination of discrete sample analysis results with underway 

measurements 

oDecision on which sensor output to use. 

oRegression of sample data with underway data 

oProcessing leading to CO2 data 

oProcessing leading to salinity data 

oCorrection of underway data 
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USEFUL ASPECTS AND DRAWBACKS 

 

o Availability of document with a description of the processing route from instrument 

to data centre containing HTML links for traceability Data processing procedures for 

SNOMS project 2007 to 2012 , M. C. Hartman, D. J. Hydes, J. M. Campbell, Z. P. Jiang, S. E. Hartman 

 

o yED (used for flowcharts) also uses HTML links to access the originating code 

which is useful for developement and meta data control. 

 

o Current lack of version control 

 

www.jerico-fp7.eu 
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SOME QUESTIONS 

 

 

 

 

o How do we improve quality control and streamline prcessing effort? 

 

o W e need to investigate this by gathering a small group and assessing the current 

state of affairs. (W e are doing this in Jerico) 

 

o W hat can we learn from each other. (again we are doing this in Jerico)  

 

o Can we develop within Jerico a Neo Linnean framework, or other, in which to group 

types of sensor that have common requirements such as biofouling, quality-control, 

timing of cleaning, calibration checks to help us organise these issues? This should 

help place new technology and hence anticipate the pit-falls likely to be 

encountered across platform types. 

 

o Altogether the range of experience from across the community will solve the current 

problems, we don’t expect a likely answer to these in Crete. However, we aim to 

achieve an adherence to best procedure when it comes to items such as version 

control documentation and traceability. This should lead to a minimum standard for 

each measurement i.e. a minimum set of events that lead to traceability standard 

criterion for each measurement type. However… 

o W e should remember that marine metrology is an evolutionary process, should we 

adress this by creating a structure that refects this?  

www.jerico-fp7.eu 
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A POSSIBLE APPROACH 

 

 
o W P3 & W P4 are about lessons learned, W P10 deals with procedural 

improvements.  

o Chain of measurements i.e. determine which measurements are dependent upon 

others and hence develop an order of proceedure. 

o Would a ‘Markov chain’ style approach be useful in the following case? 

An example: 

1.Table of sensor compatibility – which sensors can be used together without 

influencing the individual measurements. Is there a minimum proximity or should 

sensor 1 be up stream from sensor 2. 

2. Base standard - W hat standard is being used for each measurement type. 

3. Initial calibration of sensor against base standard. 

4. Installation of sensor on platform. 

5. Initial  operational assessment of sensor. 

6. If there is no automated system for cleaning, what is theMaximum likely sensor 

deployment duration before cleaning becomes necessary.W hat type of cleaning is 

necessary.  

7. W hat is theMaximum likely sensor deployment duration before re-calibration is 

necessary. 

www.jerico-fp7.eu 
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8. For monitoring period, T Is there a pre-calibration at timeTpre that can be applied. 

9. For monitoring period, T Is there a post-calibration at timeTpost that can be applied. 

10. Can drift D,at time t, whereTpre< t < Tpost be assessed? (y/n) 

11. W hat is the maximum allowable drift, Dmax 

12. Are there checks against an independent measurement during time t, whereTpre< t 

< Tpost (y/n). 

13. How many independent measurements are available during time t? 

14. ……….and so on. 

www.jerico-fp7.eu 
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WP10.5 TASK 

 

1. Review data processing undertaken by relevant partners for ferry box system  

2. Review the compatibility of present processing and with requirements promulgated 

by my ocean. 

3. Design and overall algorithm describing data logging and processing and best 

practice. 

4. Design specific algorithm based procedures which improve the production of data 

products and data transfer to users to facilitate utilisation e.g. for data assimilation 

in models 

5. Develop code and handbooks( Matlab /octave/python ) so that these procedures can 

be transferred to other users. 

www.jerico-fp7.eu 
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UNIFICATION OF THE DATA PROCESSING ROUTE FOR A SMALL GROUP OF 

INSTITUTIONS. ARE THERE COMMONALITIES? 

o Similar systems to these have already been independently  developed  in other 

institutes. W hat are the processes that are common between these organisations? 

      For example, do  Ifremer and CEFAS have aspects  of their processes that can be 

reduced and synthesised to allow  the proceedures to be ported across to other 

institutes? 

 

o If we can identify and extract the similarities- the remainder must be the aspects 

that differ. 

 

o The types of information that may be required from users might include:- 

      Platform type, speed, locations, are there historical or climatological data from 

regions visited. W hat  is the range of measurement  made: (Physical, 

Optical,Chemical, Acoustic,  Biological) 

www.jerico-fp7.eu 
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A WAY FORWARD? 

 

 

 

 

 

 

 

 

 

 

www.jerico-fp7.eu 
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FerryBox 
Data Handling and QA at HZG 

W. Petersen,  

Helmholtz-Zentrum Geesthacht 
Email: wilhelm.petersen@hzg.de 

  

GA Crete Oct 2012 - 2 

The measuring pole in the Hoernum Basin 

  

GA Crete Oct 2012 - 3 GA Crete Oct 2012 - 3

  

GA Crete Oct 2012 -  4 

TASK 10.5 QA FERRYBOX REAL-TIME DATA 

MyOcean ftp site 

(NIVA) 

  

GA Crete Oct 2012 - 5 

DELAYED MODE FERRYBOX DATA QA 

GA Crete Oct 2012 - 5

  

GA Crete Oct 2012 -  6 

W. Petersen, JERICO FB Workshop 30-31 

Aug 2011 

6 
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COMBINATION OF CHLOROPHYLL-A 

DATA: 

SATELLITE IMAGE (MERIS) AND 

FERRYBOX (MAY 2011) 

Chl-a Satellite Image (MERIS) Chl-a Satellite Image (MERIS) 

Chl-a FerryBox „TorDania“ 

Chl-a Satellite Image (MERIS) 

Chl-a FerryBox „LysBris“ 

Chl-a FerryBox „TorDania“ 

Chl-a Satellite Image (MERIS) 

ENVISAT 

MERIS 

  

GA Crete Oct 2012 -  8 

CONCLUSIONS 

-Storage of data on relational database gives high 

flexibility regarding further evaluation of data 

-Interactive web access allows: 

- visualisation with different kinds of presentation 

of the data (transects, pooled data (scatter plots), 

maps, time series at certain position..) 

- data control and data correction including  quality 

flaggin 

 

-HZG can offer database FB data storage of external 

user (with own login and rights for editing ) 
 

  

GA Crete Oct 2012 -  9 9 

Thanks for your attention! 

  

GA Crete Oct 2012 - 10 

Pole real-time filter 

• Missing data 

• System voltage 

• Maintenance period 

• Min/Max range 

• Spike 

• Stuck values 

• Flagging: Missing; bad; probably good 
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IMEDEA-CSIC GLIDER TASKS: 

WORKPACKAGE 3:  Harm onizing Technological Aspects 
WORKPACKAGE 4:  Harmonizing Operations and Maintenance
  
                                 
    IMEDEA Glider team (*)  
 J. Tintoré, E. Heslop, M. Martinez-Ledesma, S. Ruiz, A. Pascual, B. Casas, G. Vizoso 

 
(*) with collaboration of SOCIB engineers; M. Torner, S. Cusi, J.P. Beltrán, C. Castilla I. Lizarán and D. Roque 

  

IMEDEA-CSIC WP3.2 - JERICO - 2 

SUMMARY OF IMEDEA-CSIC TASK 3.2 

www.jerico-fp7.eu 

WP3: Harmonizing technological aspects (DOW) 

 WP leader: Wilhelm Petersen (GKSS) 

Task 3.2 Gliders leader: CSIC  

 

OBJECTIVES: 

 -To review the current status of the existing glider fleet in operational use in European 

Seas. 

 -To define the best technical practices for operation of a fleet of gliders 

 

DELIVERABLES: 

 -D3.2: Report on current status of gliders observatories within Europe: Task 3.2 – Report 

on the first workshops of gliders observatories within Europe 
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Tasks carried Out: 

 

- Workshop Gliders May 2012  

 

-  Glider Questionnaire 

 

-  Questionnaire analysis (ongoing) 

 

- Report on current status of glider observatories within Europe (ongoing) 

SUMMARY OF IMEDEA-CSIC TASK 3.2 
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TITLE: GLIDER OPERATIONS IN EUROPE,  

SCIENTIFIC, TECHNICAL AND OPERATIONAL  

CHALLENGES.  JERICO/GROOM - EGO 

Glider Workshop 22nd – 23rd May 2012, 

Mallorca Spain 

 

Objectives: 

1) To review the current status of the existing glider fleet and glider facilities in 

operational use in European seas 

2) To identify best technical practices for operation of a fleet of gliders  

3) To identify the needs for a Coastal European glider observing system 

4) To coordinate European glider activities (mainly JERICO and GROOM projects, 

within the framework of EGO activities, ES0904 COST action) 
 

WORKSHOP GLIDERS MAY 2012 
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- 35 international researchers attended 
 

- 4 Sessions: 

  1. Review of present/future needs for gliders in Europe 

 

2: Review of existing glider facilities and technology 

 

3. Review best practices in glider operations (one glider/fleet)  

 3.1 Glider platforms in the lab 

 3.2 Glider Mission 

 3.3 Glider Data Management 

 

4. Recommendations for glider contributions to an European Coastal Observatories 

Strategy  

WORKSHOP GLIDERS MAY 2012 
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HIGHLIGHT OF MAJOR RESULTS: 

 

 
 

The added value of using gliders in specific areas of coastal and open ocean and for routine monitoring at key 

control points was shown and discussed.  

 

The technological complexity still provokes that a small proportion of European gliders (around 60) have been 

in the water at any one time  

 

The glider comunity has an opportunity to propose a coordinated network of glider observations in the same 

way the profiling float community setup the ARGO program  

 

Establishment of a Working Group on Data Management to study the Organization, Formats, QC procedures. 

 

The EGO website is a good platform for sharing information and making visible the activities of European 

partners.  It was suggested that all participants record their gliders deployments on the website even if the 

RT or DM data are not yet available.  

 

WORKSHOP GLIDERS MAY 2012 
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JERICO/GROOM GLIDER 

QUESTIONNAIRE 

 

To provide information for: 

 

1) JERICO Glider deliveable WP3.2 - 

 

2) Work being undertaken in other 

glider related initiatives within 

JERICO, GROOM and EGO 

COST Action 

 

GLIDERS QUESTIONNAIRE 
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HIGHLIGHT OF MAJOR RESULTS:  

 

 

 

Completed by 16 institution operating 

gliders (partners from JERICO and 

GROOM projects) 

 

GLIDERS QUESTIONNAIRE 

Country Institute Completed Comments 

France CNRS yes 

  IFREMER yes 

  ENSTA yes 

  IRD no Not covered under another survey, 1 glider 

GERMANY GEOMAR yes 

  AWI yes 

  HZG yes 

  WTD 71 yes 

GREECE HCMR yes 

ITALY OGS yes 

  NURC/CMRE yes 

NORWAY NACO yes 

POLAND IOPAS no They don t have already any glider 

SPAIN IMEDEA yes 

  PLOCAN yes 

UK 
MARS (NOC-
POL) yes 

  SAMS yes 

  UEA no 

CYPRUS OG-UCY yes 

BELGIUM VITO yes 
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GLIDERS QUESTIONNAIRE 

53 questions ….   
July-September 2012 

 
• PART 1: Review of existing glider operations 

• PART 2: Review of glider facilities and technology 

• PART 3: Review of best practices for mission preparation of 

gliders 

• PART 4: Review of best practices for glider data management 

and global costs of operations 

• PART 5: Review of best practices for future glider operations 

and technology 
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GLIDERS QUESTIONNAIRE 

53 questions ….   
July-September 2012 

 
• PART 1: Review of existing glider operations 

 

- Number of missions/year and duration (in days) of missions still very variable 

due to high diversity of experiences.  

- Main working areas: North Atlantic, Mediterranean, Cape Vert, etc   

- Open ocean and coastal areas (not only coastal) 

- Most operations with 1 glider until 2011, and later multi-platform integrated 

studies (moorings, drifters, satellite, etc.) 

- Scientific challenges and long term monitoring focus 
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GLIDERS QUESTIONNAIRE, PART 2: Review of glider facilities 

and technology 

 

53 questions ….   
July-September 2012 

 
• PART 1: Review of existing glider operations 

• PART 2: Review of glider facilities and technology 

• PART 3: Review of best practices for mission preparation of 

gliders 

• PART 4: Review of best practices for glider data management 

and global costs of operations 

• PART 5: Review of best practices for future glider operations 

and technology 
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HIGHLIGHT OF MAJOR RESULTS: 

European Glider Fleet Composition by Model and Type 

(Total of 69 units)

34%

14%

7%

30%

9%

3% 0% 3%

23  SeaGlider (iRobot)

10  Slocum Coastal G1 (TWR)

5  Slocum Coastal G2 (TWR)

21  Slocum Deep G1 (TWR)

6  Slocum Deep G2 (TWR)

2  Spray (BlueFin)

0  SeaExplorer (ACSA)

2  Other ()

Most Significant Sensors in Europe (239 Total)

56

11

49
45

59

19

Un-pumped CTD

Pumped CTD

Oxygen

Fluorometer

Backscatter/Turb

idity
CDOM

Glider fleet type 
Sensors 

GLIDERS QUESTIONNAIRE, PART 2: Review of glider facilities 

and technology 

 

SeaGlider 

(23) 

Un-pumped 

CTD 

Oxygen 
Fluorometer 

Backsct/turb. 
Pumped 

CDOM 
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HIGHLIGHT OF MAJOR RESULTS: 

9

14

1

3

2

3 3

0

2

0

5

7

1 1

0
0

2

4

6

8

10

12

14

16

Ballasting Facilities Repair/Preparation

Labs

Pressure Testing Calibration Facilities Other

Already Have

Plan to Have

Available to

External Use

Laboratories and Facilities 

Control room 

Primary Gateway for Glider Calls

91%

9%

Rudics

DialUP

IT Facilities 

GLIDERS QUESTIONNAIRE, PART 2: Review of glider facilities 

and technology 

 

Rudics 

Ballasting facilities,    repair/preparation 
laboratories 

Pressure testing Calibration 
facilities 
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European Glider Team by Rank (%)

7,42

38,77

21,36

24,04

8,41
PostDoc

Glider Operators

Glider

Technicians
Scientist Staff

PhD Students

HIGHLIGHT OF MAJOR RESULTS: 

Glider Teams 

GLIDERS QUESTIONNAIRE, PART 2: Review of glider facilities 

and technology 

 

Glider 

 operators 

Glider 

 technicians 

Scientist 

Staff 
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GLIDERS QUESTIONNAIRE 

53 questions ….   
July-September 2012 

 
• PART 1: Review of existing glider operations 

• PART 2: Review of glider facilities and technology 

• PART 3: Review of best practices for mission preparation of 

gliders 

• PART 4: Review of best practices for glider data management 

and global costs of operations 

• PART 5: Review of best practices for future glider operations 

and technology 
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- Glider missions checklist and protocols used only by 50%  of users 

- Pre-mission preparation of 5 days  

- Pre-mission team in lab: 2 people  

- Major bottlenecks: ballasting and batteries refurbishment 

- Sensor calibration mostly by manufacturers (every 12 months) 

- Mission definition by PI, mission planning and operations by Glider 

team leader 

- Most challenging operation: ship recovery  

- No path planning tools yet 

- Different problems observed by users for Slocum or Seagliders 

- Bio-fouling has shown to be a problem by 30%  users. Topic 

starting… 

 

GLIDERS QUESTIONNAIRE, PART 3: Review of best practices for 

mission preparation of gliders 
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GLIDERS QUESTIONNAIRE 

53 questions ….   
July-September 2012 

 
• PART 1: Review of existing glider operations 

• PART 2: Review of glider facilities and technology 

• PART 3: Review of best practices for mission preparation of 

gliders 

• PART 4: Review of best practices for glider data management 

and global costs of operations 

• PART 5: Review of best practices for future glider operations 

and technology 
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- QC and Validation still need to be implemented for RT. Around 50% of 

groups apply QC and V procedures for DM. à Data management GROOM 

meeting (next week, 10-12 October, Paris) 

   

- In-situ QC: mostly ship-borne CTD casts, nearby platforms (i.e. moorings). 

 

- Most common procedures are: removal of anomalous values, pressure 

filtering and salinity correction. All of them in DM. 

  

- NetCDF is the most extended data format although others are used such as 

manufacturer proprietary format, plots only and/or ASCII. Still few RT 

contributions to Coriolis and EGO. 

  

- Groups begin to rely their public outreach and communication to  own 

W W W  site, although there is a lot yet to be done 

 

• GLIDERS QUESTIONNAIRE, PART 4: Review of best practices 

for glider data management and global costs of operations 

220



4 

  

IMEDEA-CSIC W P3.2 - JERICO - 20 www.jerico-fp7.eu 

- 'Ocean state characterization and variability' is the top routinely 

usage of gliders. Occasional assimilation into forecasting models and 

no contribution to marine products for leisure and commercial 

applications have been also remarked 

 

- Very few groups have provided information about their budgets and 

running costs. There are not enough samples to extract conclusions 

yet. 

• GLIDERS QUESTIONNAIRE, PART 4: Review of best practices 

for glider data management and global costs of operations 
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GLIDERS QUESTIONNAIRE 

53 questions ….   
July-September 2012 

 
• PART 1: Review of existing glider operations 

• PART 2: Review of glider facilities and technology 

• PART 3: Review of best practices for mission preparation of 

gliders 

• PART 4: Review of best practices for glider data management 

and global costs of operations 

• PART 5: Review of best practices for future glider operations 

and technology 
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- Higher reliability of performance and reduction on costs are the preferred 

improvements to see applied in future glider versions. 

  

- Groups seem to be willing to acquire higher technical skills to be more autonomous 

in glider maintenance and refurbishment. European support centers would also be 

very welcomed.  

 

- The services more often needed to support national/European glider operations are: 

(1) Scientific/Technological Forum and Data Management Centers by European 

Infrastructure and (2) Technical Services (i.e. calibration) and Glider Pool by 

National Infrastructure 

 

- Lower importance and/or priority is given to Links with Manufacturers, Multi-platform 

Interface for Piloting and Advise on Safety Issues. 

• GLIDERS QUESTIONNAIRE, PART 5: Review of best practices 

for future glider operations and technology 
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- Desired specific technological advances for the next 5 years are related to (1) more 

capable and faster sensors/Payload, (2) a better battery technology, even 

rechargeable, and (3) adaptability to harsh environments (ice, strong currents, 

density stratification,...) 

 

- Key topics gliders will help address in the next 5 years have been highlighted: 

Pollution and Biological Monitoring (Coastal W aters), Modelling/Forecasting and 

Seasonal Variability (Open Ocean) and the Interactions, Transports and Related 

Dynamics between (Both) 

 

- Key contributions to the Coastal Observatories over the next 5 years:  

 - increase and complete data sets (Long Monitoring) 

 -  feed models  

  - tools for mesoscale and sub-mesoscale studies, eddy-mean flow interactions and 

deep water formation, amongst others 

 

 

• GLIDERS QUESTIONNAIRE, PART 5: Review of best practices 

for future glider operations and technology 
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- European future funding should be invested, according to the groups, 

in the creation of centralized glider centers for renting, maintaining, 

piloting and calibrating available to any suitable user, all serving under 

a general protocol framework.  

 R+D is also a selected preference, specially on power cells and 

developing European glider technology 

• GLIDERS QUESTIONNAIRE, PART 5: Review of best practices 

for future glider operations and technology 

  

IMEDEA-CSIC W P3.2 - JERICO - 26 www.jerico-fp7.eu 

REPORT BASED ON 

 

- W orkshop GLIDER OPERATIONS IN EUROPE: SCIENTIFIC, TECHNICAL AND 

OPERATIONAL CHALLENGES (Mallorca, May 2012) 

- Presentations 

- Chairman reports 

- Notes 

 

- JERICO/GROOM GLIDER QUESTIONNAIRE 

- Preparation 

- Preliminary  analysis 

 

Deliverable GROOM: detailed analysis of questionnaire, focused towards designing / 

establishing a EU glider infrastructure 

 

 

 

REPORT ON CURRENT STATUS OF GLIDER OBSERVATORIES 
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REPORT INDEX 
 

1. Introduction  

 1.1 Summary and purpose, source of content, region/labs covered 

 1.2 Scientific, environmental and emergency response challenges 

 1.3 The role of gliders as a new component of Ocean Observing Systems 

2. Review current status of glider observatories in Europe  

 2.1 Glider observatories/labs 

 2.2 Gliders and sensors 

 2.3 Physical infrastructure 

3. Review current status of glider operations in Europe  

 3.1 Glider Missions (2010/2011) 

 3.2 Key finding obtained with gliders 

 3.3 Glider Operations 

4. Glider Data 

 4.1 Current situation (lack of a general strategy, survey responses) 

 4.2 Details of data management from 3 good examples  

 4.3 Proposed coordinated strategy for glider data management (Sylvie plan) 

5. Cost of glider fleet/observatories 2011 

6. Conclusions 

 6.1 Review of any issues or gaps in coverage (sensors/locations/gliders/support etc)  

 6.2 Recommendations (scientific/management) for glider contributions to a European Coastal Observatories Strategy 

REPORT ON CURRENT STATUS OF GLIDER OBSERVATORIES 
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SUMMARY OF IMEDEA-CSIC TASK 4 

W P4: Harmonizing Operation and Maintenance Methods (DOW ) 

 W P leader: George Petihakis   (HCMR) 

Task 4.3: END TO END QUALITY ASSURANCE 

 SubTask 4.3.3 Gliders (CSIC, OGS, CEFAS)  

 SubTask 4.3.4 Running Costs (CEFAS, HCMR, NIVA, CSIC, OGS, NERC (POL, 

NOCS), MI, HZG, AZTI, MUMM) 

 

OBJECTIVES: 

 -To describe best practices in all phases of the system (pre-deployment test, 

maintenance, calibration, etc.) 

 -To adopt common methodologies and protocols 

 -Move toward the harmonization of equipment which wi ll help in reducing 

maintenance and calibration costs 
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SUMMARY OF IMEDEA-CSIC TASK 4 

W P4: Harmonizing Operation and Maintenance Methods (DOW ) 

 

DELIVERABLES W ITH IMEDEA-CSIC CONTRIBUTION: 

 -D4.4: 

 Report on best practice in operation and maintenance: Task 4.1 - Report on best 

practice in conducting operations and maintaining of different systems  

 -D4.5: 

 Report on running costs: Task 4.3 - Report on running costs of observing systems  

 

ACTIONS CARRIED OUT: 

 Questionnaire prepared and distributed 

 Index and content for ST 4.3.3 

 Report on current status of gliders observatories within Europe (W P3.2) 
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Gliders and next EGU 2013 

THANK YOU 

Call for papers:  10 Oct 
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SUMMARY OF IMEDEA-CSIC TASK 4 

4.3.3 Gliders Best Practices INDEX, in line with questionnaire:  

1. Glider Technologies 

– Slocum 

– Seaglider 

– Spray 

– Others 

2. Glider Insfrastructure 

– Laboratory 

– Slocum Glider 

– Ballast tank 

– Pressure chamber 

– Calibration 

– Storage 

– Seaglider 

– Communications 

– Control room 

– Data Center 

– Vehicles and Vessels 
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SUMMARY OF IMEDEA-CSIC TASK 4 

4.3.3 Gliders Best Practices INDEX (Cont.) 
 

3. Glider Platforms in the Laboratory 

– Platform maintenance 

– Sensor maintenance 

– Sensors and instruments calibration  

 

4. Glider Missions 

– Planning 

– Definition 

– Deployment Techniques 

– Recovery Techniques 

– Piloting 

– General safety 

5. Glider Data Management 

– Glider Data Retrieval (Real Time & Delay Mode) 

– Glider Data Archiving  

– Data Processing and Quality Control 

6. Glider Data Dissemination and Outreach 

 

7. Training Materials, Courses and more Information 

 

8. Glider Cost Analysis 
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Speaker I Organism I adresse mail 

www.jerico-fp7.eu Jerico GA & BPW  I Heraklion I Crete – Greece   

BEST PRACTICE WORKSHOP  
FERRYBOX INTRODUCTION 

David HYDES NOC 

Friday 5 October 2012 

Best practice 

What is it? 

How can we develop it? 

How can we share? 

 
Crete is second meeting following meeting at 

HZG September 2011. 

Meeting minutes and Deliverable 3.1 

Report on current status 
 

1. FB questionnaires 

2. Quality Assessment 

1.Status on quality control and data handling (in connection with 

WP5) 

2.Overview of quality assessment procedures in the community  

3.Quality criteria appropriate fro FerryBox  

4.Quality flags (according to SeaDataNet)  

3. Best practise: 

1.Data vocabularies consistent with SeaDataNet for use by 

EMODNET 

2.Goals of QC development in JERICO  

3.Status data transfer, communication  

4.Real time data processing incl. QC/QA  - community needs 

5.Post processing incl QC/QA - community needs 

6.Data storage and access for internal and external use  

(via pick user pick up from a ftp site?) and data flow to other 

communities  (MyOcean, JERICO, EMODNET) 

4. Calibration  

1.Common procedures 
 

Key Points 

Context - MyOcean - SeaDataNet 

Common procedures  

Data QC and reporting - Meta-data & 

Flagging 

Operations ie what will be produced 

for WP7? 

 

Interoperability requirements:  

Discussions considered 

1. Public access and visibility of FB data.  

2. How can we get all FB data for a certain date in 

a defined area ?  

3. HZG can offer their database for other users. 

HZG database has interactive visualization and 

download tools via an internet browser.  

4. In WP7 data go to MyOcean – data will be 

labelled JERICO data. NO data tools are 

offered. 

5. What do we need from the JERICO data tools? 

6. A Data Management handbook was in 

preparation. This will define the approaches 

that need to be taken for automation of  QC of 

the data. 
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