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1. INTRODUCTION 

This document summarizes MOCCA activities on the elaboration of at sea monitoring procedures in order to 
follow the 150 floats bought through the project, and that will be used to monitor the European fleet. 
 
Monitoring of floats after they are deployed is coordinated by the ERIC with the support of national float 
experts. In June 2016, a review of existing at-sea monitoring tools was presented to the Euro-Argo 
Management Board and a first monitoring flow for the float life cycle was designed: 
 

 
Figure 1: At sea monitoring workflow 

 
Discussions highlighted the fact that it is important to know what are the questions we want to answer when 
reporting on fleet status, so the ERIC issued a questionnaire that was filled by Euro-Argo partners and 
associated institutions, providing feedback on the current needs and where to put efforts. Survey results 
showed that there is a strong need to report on status, performance and technical aspects.  
 
This phase took much time than expected and thus delayed slightly the initial schedule of Annex I of the Grant 
Agreement for defining comprehensive at sea monitoring procedures. It was decided that ERIC would work 
jointly with the AIC for deriving global statistics (age distribution, life expectancy, deployment maps etc.) and 
that existing tools at Coriolis will be enhanced in 2017 to monitor the European fleet, especially considering 
technical aspects: reports on the cases of early failures of individual floats, for known issues the current status 
of floats and finally the monitoring of critical technical parameters defined by partners (battery voltage, last 
transmission date etc.) through a web interface with dashboards/status tables. 
 
Meanwhile, existing tools at Coriolis and via the telecommunications provider were used. Euro-Argo technical 
team has analysed carefully the telecommunications of floats already deployed. Floats metadata, data and 
technical messages were also closely examined using in-house tools, and float status were reported to 
partners.  
 
To date, 1 float (among the 47 already deployed) was identified as faulty because of the CTD data that is 
erroneous. An attempt for recovery in the Nordic Seas will be carried out in next spring to try to identify the 
problem, and redeploy the float if possible. 
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2. EXISTING AT SEA MONITORING TOOLS 

A review of existing at sea monitoring tools was presented to the Euro-Argo Management board in June 2016, 
collecting examples of websites or in-house procedures used by some Argo floats communities to follow-on 
their floats after deployment. 
 
We describe here the tools and ideas that we think could be useful to monitor the MOCCA floats.  

2.1. Example of Coriolis 

The analysis tools have been developed by Ifremer/Coriolis and are accessible at: 
 
http://www.coriolis.eu.org/Data-Products/At-sea-monitoring 
 
One needs to ask Coriolis to define a batch selection of a subset of floats (by country, program, deployment 
year, float type etc.). Statistics are then computed periodically on this batch (age, number of cycles, 
cartography, dead/alive etc.). 
 

 
 

 
 

Figure 2: Screenshots of Coriolis at 
sea monitoring tools with graphs of 

float age distribution (top) and 
trajectories (left). 

http://www.coriolis.eu.org/Data-Products/At-sea-monitoring
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These tools allow “functional” & “technical” monitoring. We describe below what we mean by these 
definitions: 
 

Global statistics on a fleet 
This could be understood as a collection of indicators describing a fleet: age distribution, maps with 
deployments, impact of floats on filling the Argo design array, life expectancy etc. 
 
Functional monitoring 
Functional monitoring would answer the question whether there is a problem in the fleet or not. It says 
something about the performance and availability of the system, but does not help to answer the question of 
how to solve any problems you may find. 
 
Technical monitoring 
Technical monitoring prepares material to find out what is wrong and concerns itself with the health of 
individual Argo floats. It needs the expertise of human technical person to perform analysis. 

 

 
Figure 3: Quantitative identification of failures of a batch (sensor bias, voltage drop, transmission loss, out of 

tolerance of technical parameters etc.) 

 
Coriolis tools give access to the following information: 
▫ Tables with listing of batch (tab active / dead floats) 
▫ Metadata and QC information 
▫ Access to individual float page 
▫ Download Excel file with all technical information 
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Although these tools allow the monitoring of some of the float parameters, we consider that evolutions should 
be made in order to define alert thresholds, to group and prioritize plots etc. 

2.2. Example of WHOI 

Woods Hole Oceanographic Institution (WHOI) has developed webpages for global analysis of their floats 
(geographical selection, mouse-over basic information and links to data, trajectory, engineering plots): 
 
http://argoweb.whoi.edu/ and http://argo.whoi.edu/ 
 

Figure 4: Top: Excel file with all 
technical parameters per cycle (now 

with V3.1 format). 
Right: Associated plots 

http://argoweb.whoi.edu/
http://argo.whoi.edu/
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Figure 5: Example of WHOI Argo float webpages 

 

 
Figure 6: Example of WHOI Argo float dashboard 

 
WHOI at sea monitoring tools also provide:  
▫ Float statistics sorted by launch year, status or endurance 
▫ Table listing with QC info, coloured by status 
▫ Engineering plots of technical parameters 
 
We consider that coloured dashboards and engineering plots of some well-defined key float parameters would 
be of great help in monitoring the MOCCA floats. 
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2.3. Example of AIC 

The Argo Information Centre (AIC) developed by JCOMMOPS is the official database that allows notifications 
of float deployments. It also provides monthly/annual maps with float status (age, programme etc.) and more 
recently derives some KPIs (Key Performance Indicators) on instrumentation, data flows etc. 
  

Figure 7: Example of WHOI Argo float technical plots. 
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Figure 8: Examples of AIC tools 

 
After reviewing the examples presented above it was decided to issue a Euro-Argo questionnaire on at sea 
monitoring to gather partner’s feedbacks and existing practices in order to drive further efforts from ERIC for 
developing new tools or propose enhancement of existing ones. 
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3. EURO-ARGO ERIC QUESTIONNAIRE ON AT SEA MONITORING 

3.1. Presentation 

The survey was released in September 2016 and was opened for 1 month:  
 

 
Figure 9: ERIC survey on at sea monitoring. https://euroargo.typeform.com/to/Dwf4lh 

 
The objectives of the questionnaire were to: 
o Gather partners reporting requirements 

o Identify partners needs relative to At-Sea-Monitoring activities 

o Collect existing practices 

o Drive further efforts from Euro-Argo 

3.2. Questionnaire results 

We collected 16 answers from almost every partner/country in Euro-Argo, mainly from Argo Project Managers 
and Scientists. The average time to complete the survey was 18 min. 
 

https://euroargo.typeform.com/to/Dwf4lh
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Figure 10: Example of survey results 

 
 
Questionnaire answers revealed that a lot of Euro-Argo partners were already using at sea monitoring tools, 
mainly in-house. They also use the AIC and Coriolis websites outlined above: 
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More in details, the in-house tools used could be gathered in the following categories: 

 Website developed in order to visualize positions of latest float transmission 

o see its last two months’ locations and profiles (either all data or just the ones flagged as good) 

o some metadata information 

 Automatic e-mail service set to receive a warning message in cases floats missed two consequent 

transmissions or has remained on surface and transmits continuously 

 Automatic scripts to generate daily tables/graphs 

 Automatic scripts to update float’s mission command file (based on bathymetry) 

 Ferret-scripts to plot positions, vertical profiles and sections 

 
A major output of this questionnaire was the identification of a contact point in every country or institution 
to deal with at sea monitoring activities. Indeed, monitoring of MOCCA floats is coordinated by the ERIC but 
would need the support of national float experts. 
 
ERIC office has analysed the survey results concerning further needs that we sum-up here: 

 Partners are performing some At-Sea-Monitoring activities and seems globally satisfied 

 Everybody is interested in At-Sea-Monitoring in order to facilitate reporting requirements (annual 

basis) 

 There is a need to report on status/performance/technical aspects of floats 

 80% people are using in-house tools, then AIC & Coriolis (mainly monthly basis) 

3.3. Roadmap 

We found that main needs for global statistics are already addressed by JCOMMOPS on the AIC. Within 
MOCCA, ERIC is willing to work with AIC to propose new KPIs that would meet some requirements. We will 
also work with AIC to improve accuracy of statistics: for instance, to reflect true float life (recoveries, different 
cycle schemes etc.). Finally, we propose to issue generic monthly report on the fleet once the tools will be in 
place. 
 
The main needs for functional monitoring are: 

 Statistics on sensors' performance; we would need to define indicators. 

 Warning/notification if systematic mal-function is detected; we need to define alert parameters and 

thresholds 

 Summaries of fleet configuration 

 Analyses of failures; this has to be done jointly with national float experts. 

 Implement dashboards/status tables 

Considering the existing Coriolis tools (presented above) we suggest to use these tools as a basis and enhance 

them to provide dashboards and to define alert thresholds. 

 

The main needs for technical monitoring are: 

 Reports on the cases of early failures of individual floats 

 For known issues the current status of floats. As and when new issues are identified these would be 

added 

 Implement monitoring of critical technical parameters defined by partners 

Again, we suggest to use the Coriolis tools and technical expertise from partners (float experts) and enhanced 

them. We could then benefit from the Coriolis data organisation (database etc.) that is behind and derive 

accurate and quicker indicators. 
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4. AT SEA MONITORING USING THIRD-PARTY TOOLS 

ERIC technical team is also using third-party tools to monitor the MOCCA floats deployed. These are software 
distributed by the float manufacturer (NKE) and tools from telecommunications provider (CLS). 

4.1. nkeInstrumentation Parser 

Satellites messages sent by the float after its deployment and after each cycle can be decoded by this software, 

producing several easy-access Excel files that gather floats metadata, data and technical messages. 

 

 

 
Figure 11: 

nkeInstrumentation 
Parser (top) and Excel 

decoded files (left). 

 
 

 

 

 

 

 

 

 

These files were closely examined by the ERIC and sent on board to the deployment team within few hours 

after float launch. This allows quick access to float state of health. 

 

This at sea monitoring was very useful for the MOCCA floats: rectification of float parameters have been 

performed (for instance modification of float ascending profile depth if the float was deployed in shallower 

seas) and quick diagnosis on float integrity allowed corrective actions, for instance when one of the float 

deployed in the Caribbean sea entered in end-of-life mode right after deployment (most probably because of 

very high temperature on the boat deck). 
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Figure 12: Excel technical message decoded 

4.2. iridium and Argos communications analysed by the ERIC  

Float communications were carefully monitored in order to check that the float is transmitting as expected 
(depending on float communication type and configuration set by the ERIC). MOCCA float deployment, end-
of-life mode, date since last ascent etc. were monitored using the communication summaries provided by 
CLS. 
 

 
Figure 13: Monthly follow-up of float communications analysed by the ERIC (koctets) 
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Figure 14: Total amount of data transmitted by a float across its life. Lower values correspond to float not been 

deployed (but tested in the pool) and higher values to the first MOCCA floats deployed. 

 

 
Figure 15: Monthly float data consumption. Spikes correspond to float deployment (higher volume of messages) or 
floats located in shallower areas (thus transmitting less CTD data points on the vertical). One can see the batch of 
floats configured to measure 1000 CTD points (monthly volume around 22000 koctet) and the other with 120 CTD 

points (monthly volume around 1000 koctet). 
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4.3. Float telecom provider (CLS) tools - ArgosWeb 

MOCCA floats using Argos communication (20 out of 150) are also monitored by the tools provided by CLS. 
ERIC can access to the latest messages transmitted in near-real time, and display the position and trajectory 
of each platform on a map: 
 

 
Figure 16: ArgosWeb tools for cartography (top) and data download (bottom) 
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5. FIRST AT SEA MONITORING RESULTS 

We present here the first results of at sea monitoring of the MOCCA floats using the tools and procedures 
describes in the document. 
 
To date in the AIC (Argo Information Centre) we have 83 MOCCA floats declared in the database. 47 floats are 
operational (deployed and distributing data). The “oldest” float is 200 days old and the average float age is 56 
days. The following statistics and figures were generated from the AIC: 
 

 

 
Figure 17: MOCCA float distribution by status 

 
 

 
Figure 18: MOCCA float distribution by country (national financing and EU funding) 
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Figure 19: MOCCA float distribution by telecom type 

 

 
Figure 20: MOCCA float age distribution by country 

 
 
In terms of observations we have currently 544 MOCCA float observations (= CTD profiles). The data is 
distributed to the GDAC within 24 hours after each float cycle, except for the very first cycles where it takes 
some times to set up the metadata and data. 
 

 
Figure 21: MOCCA monthly median delays at Coriolis GDAC in 2016 
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6. CONCLUSION 

At sea monitoring of MOCCA floats is well under way. A review of existing tools has been made by the ERIC 
and some tools are already in use (Coriolis, AIC, provider and manufacturer software). A survey has been issued 
among Euro-Argo and MOCCA partners to gather current practices and further needs. This will be used in the 
coming months to enhance the Coriolis tools, especially concerning functional and technical monitoring with 
the setup of dashboards and alerts based on identified key float parameters. 
 
Monthly and/or annual float health behaviour report will be prepared by the ERIC and in-depth analysis with 
national float experts will be carried out on case of major failures. 
 
To date the MOCCA fleet is working very well and only 1 float has CTD measurement problems. As it is still 
functional ERIC will try to recover the float in the spring or summer 2017 to investigate the problem.  
 


