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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:

Procurement Detect failures Network Health Pr oé.::in g
*ERIC *ERIC RI *ERIC + At Coriolis +*National +ERIC *BSH
«Manufacturers members GDAC experts for +Annual +BODC

* Opportunity in'depth report of « [fremer
analysis European .0GS
fleet

“ behaviour

At sea monitoring

B \ )
Stop deployment T
Improve procedures
Feedback on anomalies or suggestions ofimprovements Take corrective actions

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 | 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.orqg/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.).

- Float status | | Functonal monitoring | | Technic al morcring

Coriaks 2014
218 floats - 157 active on O0E01E

Float sge distibution |y
(C) Corio Gsta cens - 0052016

s & 7 8 8 1 M 12 13 1@ 15 18 W 18 1® 20 N 2 2,
Mumber of flaats

8 icive Fioots ) Dead Foots |

Deployed foats (%)

—————

& ) 00 ] 1 %0 180 0 20 240 %0 20 30 320 30
Cycles

— Astive Floats — Dead Flosts = Allfioats |

Figure 2: Screenshots of Coriolis at
sea monitoring tools with graphs of
float age distribution (top) and
trajectories (left).
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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.

Float age | | Float status | | Functional monitaring ‘ | Technical monitoring ‘

Full report | Print page

Coriolis 2014
218 floats - 157 active on 03/08/2016

Criteria ‘Quantitative anomalies Qualitative anomalies
Anomaly criteria Received data < 95% transmitted data _Profile length < 90% nominal length Immersion drift off tolerance Voltage drop Pressure Temperature  Salinity
Number of floats with anomalies &2 148 38 2 57 7 76

Number of floats with anomalies
(C) Coriol entre - 03/06/2016

Received data < 95% transmitied data

150
Salinity Profile length < 90% nominal length
100

Temperature Immersion drift off tolerance

Pressure Votage drop

Float anomalies

(C) Coriclis data centre - 03/06/2016

Cycle number
40 80 80 100 120 140 160 180

FiglII:e“:?: 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/
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OCELNOCR.\PHT(“IA TITUTION
Vi Ve Vo il B )= X 8= Lol

O
Home v Browse v Documentation ¥ Search Users v

Welcome to the WHOI Argo Atlas & Database

About || Data || Engineering Data || Hardware || Listings (3)

Profile Positions & Trajectory

Anomaly

"SST 22.6, SSS 36.6"

Deployment
Deployed: We

Figure 5: Example of WHOI Argo float webpages

‘WHOI floats recently reporting

Float ID ng;:[}r:)p date Cycle # i{i‘ﬂ 5;35}':1& Time I(:a::ug)ﬂe Pmax T(_;:.Il;ycle minV Hi-Res || Cruse ID Platform
7084 [2016-06-14 04:14 | 189 027 288 133 1 |Atex RONALD BROWN
7174 [2016-06-14 0334 249 027 343 132 1 [En-s3s ENDEAVOR
7146 |2016-06-14 0314 | 219 028 202 131 1 |atsy RONALD BROWN
7217 |2016:06-14 02:44][ &2 9.94 2008 89 0 |[EX-14-02Leg3 OKEANOS EXPLORER
7337 [2016-06-14 0048 13 9.89 2066 13.0 0 [aa BAP ZIMIC
7045 |2016:06-14 00-12 ] 139 9.70 1014 72 0 | Semmester at Sea 2012 MV Explorer
7148 [2016-06-14 00:01| 221 027 345 130 1 |atsx RONALD BROWN
7297 [2016:06-13 23:53 ] 31 9.93 2004 126 o |[~eB1s-08 NATHANIEL B. PALMER
7054 [[2016:06-13 23:35 ][ 130 9.6 993 9.1 0 [1conMMvOPS_zR2335 008 [ Lady Amber
7234 |2016:06-13 2324][ 75 9.96 2006 108 o |[axos MAERSK VILNIUS
7161 [2016-06-13 23:12] 251 0.29 425 109 1 |RB-13-05NTAS RONALD BROWN
7300 [2016-06-13 2233 32 9.93 2007 13.1 o [axos MAERSK VILNIUS
7049 [2016-06-13 2219 111 971 089 s o Jansosor MY Alucia
7033 |2016-06-13 2138 136 972 1009 ‘_| 0 | Semester at Sea 2012 MV Esplorer
7191 [2016-06-13 1935 94 9.97 2036 55 o [cLrvarates RONALD BROWN
7196 |2016-06-1319.17] 68 9.94 2006 97 o |[axos MAERSK VILNIUS
7032 |[2016-:06-13 18:49 ][ 133 9.70 093 60 0 |1COMMOPS_7R2335_008 || Lady Amber
7336 [2016-06-1317:36] 13 9.92 2013 132 0 [aa BAP ZIMIC
7047 ||2016-06-13 15:50 143 555 1001 104 0 Semester at Sea 2012 M/V Explorer
7216 |2016:06-13 1520][ 82 993 2008 05 0 |EX-14-02Leg 3 OKEANOS EXPLORER
7140 [[2016-06-13 1145 | 330 125 303 96 1 |Atex RONALD BROWN

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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Figure 7: Example of WHOI Argo float technical plots.

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.
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Argo Age May 2016
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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:

AT SEA MONITORING
Euro-Argo ERIC survey

Euro-Argo ERIC is a Research Infrastructure that all ictive coordination a trengthening of t

A core activity of Euro-Argo ERIC is “At-Sea-Monitoring” of floats. “At-Sea-Monitoring” should be
nderstood here as a collection of metrics and tools for reporting fleet status (i.e. dead or alive
slobal statistics etc.) and performance
n order to gather extensive informat ncerning Argo floats “At-Sea-Monitoring” existing tools ir

place within partne nstitutions and needs for potential improvements, we would like y
some time to fill in this questionnaire
This will drive Euro-Argo efforts for monitoring the European fleet and would start within the
MOCCA (MOnitor Climate Change with Argo) |

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 ldentify 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.
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Could you precise your role within your country or institution?

16 out of 16 people answered this question

1 An Argo Project Manager/Principal Investigator 10/63%
2 An Oceanographer/Marine Scientist/Researcher 10/63%
3 AnArgo Data User 41 25%
4 AFloat Technical Expert 3/19%
5 A Ministry Representative 1/6%
& AModeller 1/6%
7 Other * DAC Argo product owner 1/6%
8 A Marine Meteorologist 0/0%

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:

Is your institution using specific tools for monitoring Argo floats?

16 out of 16 people answered this question

1 Yes 13/81%

2 No 3/19%

In case your institution is using specific tools for monitoring Argo floats, could you please specify them?
16 out of 16 people answered this question

1 In-house tools 13/ 81%
2 AlC 10/ 63%
3 Coriolis website 10/ 63%
4 Database 5/31%
5  Other 1/6%

+ Company that provides telecommunications with the floats
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More in details, the in-house tools used could be gathered in the following categories:

e 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

e 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

e Automatic scripts to generate daily tables/graphs

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

e 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:
e Partners are performing some At-Sea-Monitoring activities and seems globally satisfied
e Everybody is interested in At-Sea-Monitoring in order to facilitate reporting requirements (annual
basis)
e Thereis a need to report on status/performance/technical aspects of floats
o 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:

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

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

thresholds

e Summaries of fleet configuration

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

e 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:

e Reports on the cases of early failures of individual floats

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

added

e 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.

-13/20 -



MOCCA D3.3.1 Description of the at sea monitoring procedure

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. nkelnstrumentation 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.

' T
Bf nkelnstrumentationParser V1.0.11.46 = lﬂl

: Select Product Type "CSY File" Decimal Separator :
Sisiatlus ) W5 F/OF,_PROVOR_5300A00_and_higher <] | OPoint:.  © Comma:, | Decodefies

0%
A
£1=] 3901877 _AR2600-16FR040_300234063907220_Ascent profile CTD Message.csv 20/12/2016 08:45 Fichier C5V Micro... 53 Ke Figure 11:
[3:] 3901877 _AR2600-16FR040_300234063907220_Descent profile CTD Message.csv 20/12/2016 08:45 Fichier C5V Micro... 13 Ko nkelnstrumen tation
[3:] 3901877 AR2600-16FR040_300234063907220 Float parameters Message.csv 20/12/2016 08:45 Fichier C5V Micro... 5Ko Parser (tO ) and Excel
£3:] 3901877 _AR2600-16FR040_300234063907220_Hydraulic Message.csv 20/12/2016 08:45 Fichier CSV Micro... 2Ko p
[3-] 3901877_AR2600-16FR040_300234063907220_Submerged drift CTD Message.csv 20/12/2016 08:45 Fichier CSV Micro... 2Ko deCOdedﬁleS (Ieft)
[3-] 3901877_AR2600-16FR040_300234063907220_Technical Message 1.csv 20/12/2016 08:45 Fichier CSV Micro... 5Ko
£3:] 3901877_AR2600-16FR040_300234063907220_Technical Message 2.csv 20/12/2016 08:45 Fichier CSV Micro... 4 Ko
=] 300234063907220_000035.sbd 04/11/2016 09:53 Fichier SBD 1Ke
=] 300234063907220_000095_20161021204746_22383 sbd 21/10/2016 2317 Fichier SBD 1Ke
(=] 300234063907220_000097.sbd 04/11/2016 09:54 Fichier SBD 1Ke
=] 300234063907220_000097_20161021212032_6525.sbd 22/10/2016 00:17 Fichier SBD 1Ke
=] 300234063907220_000099_20161023120138_10554.sbd 23/10/2016 1417 Fichier SBD 1Ke
|=] 300234063907220_000100_20161023120151_10554.sbd 23/10/2016 1417 Fichier SBD 1Ke
=] 300234063907220_000101_20161023120205_10554 sbd 23/10/2016 14:17 Fichier SBD 1Ke
=] 3002340630907220_000102_20161023120218 10554 sbd 23/10/2016 14:17 Fichier SBD 1Ke
=] 300234063007220_000103_20161023120232_10554.sbd 23/10/2016 1417 Fichier SBD 1Ke
=] 300234063907220_000104_20161023120246_10554.sbd 23/10/2016 1417 Fichier SBD 1Ke

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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12 |- DESCENT TO PROFILE DEPTH-----

i3 descent start time (h) 0 o o o 18.7167 1] 0 18.7167
4 |End of descent time (h) a 1] 1] 1] 4 o ] 3.66667
35 |Number of valve actions in descent a o o o 7 o o 7
i6 |Number of pump actions in descent 0 [1] [1] 1] 0 0 0 0
17 |Max pressure in descent to profile (dbar) 1] 1] 1] o 2014 1] a 2011
sl — DRIFT TO PROFILE PHASE---—-

19 |Number of entrance in drift target range 0 [1] [1] 1] 1 0 0 1
10 | Number of re-positioning in profile stand-by 0 0 0 0 0 0 0 0
H |Number of valve actions in drift to Profile a 1] 1] 1] o o a 0
12 |Number of pump actions in drift to Profile a 1] 1] 1] o o a o
13 | Minimum pressure in drift to Profile (dbar) 0 [1] [1] 1] 2009 0 0 2010
4 | Maximum pressure in drift to Profile (dbar) 1] 0 0 1] 2021 0 0 2014
[ ASCENT PHASE-—-

16 |Ascent start time (h} o 1] 1] o 5.76666 o a 5.78333
17 |Time at end of ascent (h) 0 [1] [1] 1] 12 0 0 12.0167
18 |Number of pump actions in ascent 1] 1] 1] 1] 14 0 a 13
19 |- GENERAL INFORMATIONS——--

iD_FIOattimE:chr 20 20 21 21 12 o a 12
i1 |Float time : Minute a7 47 20 20 1 1] 0 2
i2 |Float time : Second 34 34 20 20 29 o 0 29
i3 | Float time : Day 21 21 21 21 23 o a 2
4 | Float time : Month 10 10 10 10 10 o Y] 11
i3 |Float time : Year 16 16 16 16 16 ] 0 16
i6 | Pressure sensor offset (two's complement coded) (cbar) a 1] 1] 1] -4 o a 1
i7 | Internal pressure (mbar) 600 600 580 580 585 o a 585
38 |Batteries voltage at Pmax (V) 10.4 10.4 10.4 10.4 9.7 15 15 9.7
i9 |RTC state indicator (normal=0 failure=1) 1] 0 0 1] 0 0 0 0
i0 | Coherence problem counter a 1] 1] 1] 1 o ] ]
i1 | Dissolved oxygen sensor state (0=0Ok 1=Pb 2=None) 2 2 2 2 2 o o 2
12 |- GPS DATA-----

i3 | GPS latitude (") 40 40 40 40 40 1] 0 43
i4 | GPS latitude (minutes) 41 41 41 41 40 1] 1) 32
15 |GPS latitude (minutes fractions (4th)) 1248 1248 3256 3256 2777 o a 6596

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.

WMO | Serial number IMEI Total koctet Remarks févr-16 mars-16 avr-16 mai-16 juin-16 juil-16 aoit-16 sept-16 oct-16 nov-16
3901885) A12600-16FR048 | 300234062480660 12911 6011 6900
3901891| A12600-16FR054 | 300234062481670 12611 5711 6900
3901916 Al2600-16FR0O79 | 300234062483850 12911 4811 8100
3901914 | Al2600-16FRO77 | 300234062488880 12911 43811 8100
3901905| A12600-16FR0O68E | 300234062489830 12911 4811 8100

6300 21600 21300 21600
2400 5400 5400

7500
) 7500
L |3501880] AI12600-16FR043 | 300234063600210 15011 7511 7500
» (3901942 | AI2600-16FR085 | 300234063600230 1711 Bl 0 o0 |
3 |3901897| A12600-16FRO60 | 300234063600240 26711 19511 7200
' 10so0 RN 21500023500 21500 23300
5 | 3901896 AI12600-16FR05S | 300234063601210 26711 19511 7200
3901902 | AI2600-16FR065 | 300234063601220 12911 4511 8100
3901933 A12600-16FR082 | 300234063601230 12011 s [
3901892 | AI2600-16FROSS | 300224063601240 12611 5711 6900

6300 21900 21900 21600 21@“

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.
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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:

®.

163451 - 2016-12-04 13:20:21

163451

= 163452:72016-12-04 09:59:14
163452

2.5

163455 - 2016-12-05 13:09:07

@ VWi

163455 - 2016-12-06 12:59:13

163457

@

163455 1 2016-12-05 10:36:55
i 163439

Figure 16: ArgosWeb tools for cartography (top) and data download (bottom)

ARGOS {@ [EDpaa 4 system [2] Supportand help

®=CLS

—Search criteria

Selection

Time frame

Location class:

Last:

Diagnostic data:

By platform ID number(s) v
163453,163454,163450
G 3 2

0 A B z

For last days and hours v
® All received messages Most significant or best on satellite pass
20 = < Days 0 = = Hours

Filter loc. with 1 message:

5] Export

Y S S T R S |

163450
163450
163450
163450
163450
163450
163450
163450
163450
163450
163450

6127 2016-12-13 10:18:48 N FORMAT TEMPL.. 2016-12-13 10:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:18:15 MA N FORMAT TEMPL... 2016-12-13 10:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:17:30 WA N FORMAT TEMPL.. 2016-12-13 10:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:16:55 WA N FORMAT TEMPL... 2016-12-1310:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:16:10 WA N FORMAT TEMPL.. 2016-12-13 10:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:15:33 WA N FORMAT TEMPL... 2016-12-1310:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:14:50 WA N FORMAT TEMPL.. 2016-12-13 10:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:14:16 MA N FORMAT TEMPL 2016-12-13 10:13:52 13.93663 -35.31458
6127 354 2016-12-13 10:13:29 MA N FORMAT TEMPL 2016-12-13 10:13:52 13.93663 -3531458
6127 638 2016-12-13 09:34:49 mMB N FORMAT TEMPL 2016-12-13 09:25:12 13.95032 -35.30807
6127 638 2016-12-13 09:34:14 mMB N FORMAT TEMPL 2016-12-13 09:25:12 13.95032 -35.30807
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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:

Float sample size 83
% Operaticnal Floats 56.63
Dldest Platform (Days) 200
Average Age (Days) 56
Median Age (Days) 49
Average Dist. Per Float (Km) 11
Average Cycles Per Float (Km) 6

% Failed Deployments 0

% Blacklisted 1.2
Total observations 544
DM chbservations 0

PROBABLE: 2.41%
CONFIRMED: 13.25%

OPERATIONAL: 56.63%
REGISTERED: 27.71%

Figure 17: MOCCA float distribution by status

Poland: 2.41%
Italy: 4.82%

Germany: 12.05%

Netherlands: 16.87%

European Union: 63.86%

Figure 18: MOCCA float distribution by country (national financing and EU funding)
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ARGOS: 11.11%

IRIDIUM: 88.89%
Figure 19: MOCCA float distribution by telecom type
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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.

@ show all

Median delays (Hours)
@
g

——— CORIOUS

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.
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