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Summary
• Reminder of NEMO main features and principles
• NEMO last developments 
• NEMO future developments
• Hands-on session 

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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NEMO [current version 1.6.6]
• Can be downloaded from SeaDataNet Web site

https://www.seadatanet.org/Software/NEMO
• Written in Java Language (Version >= 1.7)
• Bilingual (French, English)
• Available under multiple environments :

– Microsoft : Windows
– Unix - Solaris 
– Linux

• Interactive and batch modes available
• Use of SeaDataNet common vocabularies web services 

– to update lists of values of the SeaDataNet common vocabularies 
• need network connections in order to have up to date lists of values.
• But NEMO works offline once the lists are up-to-date

EMODnet Chemistry 3 Kick-off meeting, Trieste, Italy, 18-19 May 2017

https://www.seadatanet.org/Software/NEMO
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NEMO
• Tool for data file conversions

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

Data files at any ASCII format Data files at SeaDataNet format

ODV, NetCDF or MedAtlas
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NEMO main features (1)
• On one run, NEMO is able to convert

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

One directory with homogeneous ASCII files Data files at SeaDataNet format

Or one ASCI file with homogeneous stations
Station 1, date, time, lat, lon
Param1 param2 param3 param4

value1  value1 value1 value1
value2  value2 value2 value2

…
Station 2, date, time, lat, lon
Param1 param2 param3 param4

value1  value1 value1 value1

or

or
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NEMO main features (2)
• The input ASCII files can be: 

– Vertical profiles: Reference parameter is DEPTH or PRESSURE, 
increasing, same position (lat,lon) for all the profile

– Time series:          Reference  parameter is DATE-TIME increasing, 
same position (lat, lon) for all the Time series

– Trajectories:         Reference parameter is DEPTH of PRESSURE, position 
change on each data line 

EMODnet Chemistry 3 Kick-off meeting, Trieste, Italy, 18-19 May 2017
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NEMO main features (3)
• Interact with Mikado, to be able to generate ISO-19139 XML 

descriptions of the data
• Generate a coupling table that can be used with the Download 

manager

EMODnet Chemistry 3 Kick-off meeting, Trieste, Italy, 18-19 May 2017
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NEMO principles
• NEMO able to read almost any ASCII format to translate it to 

SeaDataNet formats
• Users of NEMO describe the entry files format NEMO able 

to find information necessary for SeaDataNet formats
• Mandatory pre-requirement : set of input files must be 

homogeneous 
– be located at the same position : same line in the file, same position 

on the line or same column if CSV format
– be in the same format
– For example the measured temperature is:

• In the second column of the measured parameters (CSV)
• from character 10 to character 14 (ASCII not CSV)

EMODnet Chemistry 3 Kick-off meeting, Trieste, Italy, 18-19 May 2017
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Files which cannot be converted by NEMO
• Binary format : like EXCEL, WORD …

– File have to be first reformatted to text file
• Files which do not respect NEMO pre-requirements

– be located at the same position : same line in the file, same 
position on the line or same column if CSV format

– be in the same format
• Files which are not :

– Vertical profiles (with depth or pressure as vertical reference)
– Time series (with time as reference) 
– Trajectories (with latitude, longitude and time as reference)

EMODnet Chemistry 3 Kick-off meeting, Trieste, Italy, 18-19 May 2017
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File which cannot be converted by NEMO
"Cruise:archive number numeric","Date and time","Latitude point","Longitude
point","Observation level: measured","Temperature
water","Salinity","Chlorine","Alkalinity","Nitrate","Nitrite: observed","Nitrogen
ammonical","Nitrogen organic","Oxidability","Oxygen: 
observed","Phosphate","Phosphorus total","pH of the water column","Silicate: 
observed","Country: name","Organisation: name","Platform: name(eng)","Geographical 
object: name"
"13380","1981_11_07T12:00:00","57.570000","21.470000","0.00","10.040","7.790",""
,"","86.0","5.0","0.30","","","9.10","5.0","3.9","7.22","370","USSR 
(Russia)","Klaipeda HM Obs.","OKEANOGRAF","Baltic Sea,North Sea"
"13380","1981_11_07T12:00:00","57.570000","21.470000","10.00","10.040","7.790","",
"","65.0","5.0","0.40","","","9.26","8.0","4.1","7.66","230","USSR (Russia)","Klaipeda 
HM Obs.","OKEANOGRAF","Baltic Sea,North Sea"

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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File which cannot be converted by NEMO
CDI;Aktivitet_ID;Cruise;Station;Time;Longitude;Latitude;BotDepth;Type;MinDepth;fMin
Depth;MaxDepth;fMaxDepth;Sample_ID;fSample_ID;SamplingArea;fSamplingArea;SubS
ample_ID;fSubSample_ID;SubCoef;fSubCoef;LatinName;fLatinName;Worms_ID;fWorms
_ID;Sex;fSex;Stage;fStage;Count;fCount;LNMAX;fLNMAX;DRYWT%;fDRYWT%;LIPID;fLIPI
D;LIPID%;fLIPID%;HG;fHG;PB;…………;BEP;fBEP;BAA;fBAA;ANT;fANT;Modified;Active
225028;169639;unknown;ARH170020;1998_11_26T00:00:00;10.3455;56.0799;16;B;16;
1;16;1;2587;1;;9;91;1;;9;Mytilus_edulis;1;urn:lsid:marinespecies.org:taxname:140480;1;
U;1;U;1;;9;44.3;1;18.7;1;0.85;1;1.57;1;0.028;1;0.6;1;0.85;1;1.87;1;6.1;1;;9;1.6;1;;9;;9;12.
1;1;1.7;1;0.7;1;;9;0.99;1;0.31;1;0.77;1;0.25;1;0.15;1;0.41;1;0.09;1;;9;;9;;9;;9;;9;;9;;9;;9;;
9;;9;;9;;9;;1
225028;169639;unknown;ARH170020;1998_11_26T00:00:00;10.3455;56.0799;16;B;16;
1;16;1;2587;1;;9;62;1;;9;Mytilus_edulis;1;urn:lsid:marinespecies.org:taxname:140480;1;
U;1;U;1;;9;40.7;1;18.4;1;0.87;1;1.53;1;0.025;1;0.8;1;0.84;1;1.91;1;6.6;1;;9;2.2;1;;9;;9;10.
6;1;1.8;1;0.8;1;;9;1.22;1;0.42;1;0.94;1;0.31;1;0.18;1;0.41;1;0.09;1;;9;;9;;9;;9;;9;;9;;9;;9;;
9;;9;;9;;9;;1

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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NEMO last developments (1)
• Last SDN2 training session (May 2015) 

– NEMO 1.5.3 (8 new releases since then, 2 majors)

• Last EMODnet chemistry training session (May 2017)
– NEMO 1.6.3 (3 new releases since then, 1 major)

• Present version of NEMO
– NEMO 1.6.6 released on November 2017

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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Main improvements of the last 2 major releases
• V1.6.0, released on June 2015 

– Management of the <sdn_reference>
• Link to CSR catalogue
• Link to CDI catalogue
• Link to C17 vocabularies (ship references)

– Management of instrument used for measurements
– Management of the fall_rate equation for XBTs

• V.1.6.4, released on August 2017
– Easier management of input CSV files
– Detection of deprecated parameters and automatic 

replacement in models of data files

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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Management of the sdn_reference (1) 
• <sdn_reference> tag is used in SDN data files for 

linkage to external references  catalogue 
interoperability

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

Cruise Summary Report

CSR CDI

C17 – ICES Platforms

SDN data file
ODV

NetCDF
MEDATLAS
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Linkage to CSR 
catalogue

Linkage to C17 vocab 
list

Management of the 
sdn_reference (2)

linkage to CDI catalogue done 
automatically when NEMO 
generate the LOCAL_CDI_ID
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Management of the sdn_reference (3) 
• Reference to a CSR
<sdn_reference xlink:href="http://seadata.bsh.de/cgi-
csr/XML/xmlDownload_V2.pl?edmo=486&identifier=7040040" 
xlink:role="isObservedBy" xlink:type="SDN:L23::CSR"/>
• Reference to a platform
<sdn_reference
xlink:href="http://vocab.nerc.ac.uk/collection/C17/current/35HT" 
xlink:role="isObservedBy" xlink:type="SDN:L23::NVS2CON"/>
• Reference to CDI
<sdn_reference
xlink:href="http://seadatanet.maris2.nl/v_cdi_v3/print_xml.asp?edmo=486&i
dentifier=FI35200704004_00527_H10" xlink:role="isDescribedBy" 
xlink:type="SDN:L23::CDI"

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

http://seadata.bsh.de/cgi-csr/XML/xmlDownload_V2.pl?edmo=486&identifier=7040040
http://vocab.nerc.ac.uk/collection/C17/current/35HT
http://seadatanet.maris2.nl/v_cdi_v3/print_xml.asp?edmo=486&identifier=FI35200704004_00527_H10
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Management of the sdn_reference (4) 
• Syntax of the <sdn_reference> tag is used for linkage to 

external references
<sdn_reference xlink:href=URI xlink:role=text xlink:type=URN 
sdn:scope=EDMO_code||':'||LOCAL_CDI_ID/>

xlink:href = URL or URN of the XML document: 
http://seadatanet.maris2.nl/v_cdi_v3/print_xml.asp?edmo=486&identifier=8575

xlink:role = purpose of the document: isDescribedBy or isObservedBy

xlink:type = URN of the document type: L23 vocab: SDN:L23::CDI or SDN:L23::CSR 
or SDN:L23::NVS2CON

1 optional attribute:
[sdn:scope = used only in ODV files: 486:8575] 

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

http://seadatanet.maris2.nl/v_cdi_v3/print_xml.asp?edmo=486&identifier=8575
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In ODV data files, 
<sdn_reference> lines are  above the 
SDN_parameter_mapping lines

<sdn_reference> in ODV files
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<sdn_reference> in netCDF files
Variable is a 3D array
char SDN_XLINK(INSTANCE, REFMAX, STRING177) ;

SDN_XLINK:long_name = "External resource linkages" ;

Content of variable is an array of <sdn_reference> with 
syntax explained before
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In MEDATLAS data files, 
<sdn_reference> lines are  just 
after the LOCAL_CDI_ID line

<sdn_reference> in MedAtlas files
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Management of instruments used for 
measurements (1)

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

In the data Tab of 
NEMO, possibility to add 
an instrument per 
parameter
Linked to L22 vocab list
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Management of instruments used for 
measurements (2)

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

• In ODV and MedAtlas files, instrument  included in 
SDN_parameter mapping lines
//<subject>SDN:LOCAL:Temperature</subject><object>SD
N:P01::TEMPPR01</object><units>SDN:P06::UPAA</units>
<instrument>SDN:L22::TOOL0409</instrument>

• In netCDF files, instrument represented as 2 attributes 
of the geophysical variable

double TEMPPR01(INSTANCE, MAXZ) ;
TEMPPR01:sdn_instrument_urn = "SDN:L22::TOOL0409" ;
TEMPPR01:sdn_instrument_name = "Sea-Bird SBE 917 CTD“;
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Management of the fall rate equation (1)

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

In the data Tab of 
NEMO, possibility to add 
the fall rate equation for 
XBTs
Linked to L33 vocab list
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Management of the fall rate equation (2)

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

• In ODV and MedAtlas files, fall rate included in 
SDN_parameter mapping lines
//<subject>SDN:LOCAL:Depth</subject><object>SDN:P01:
:ADEPZZ01</object><units>SDN:P06::ULAA</units><instr
ument>SDN:L22::TOOL0263</instrument><fall_rate>SDN
:L33::221</fall_rate>

• In netCDF files, fall rate represented as 2 attributes 
of the geophysical variable 
double DEPTH(INSTANCE, MAXZ) ;

DEPTH:sdn_fall_rate_urn = "SDN:L33::221" ;
DEPTH:sdn_fall_rate_name = "TSK T-7" ;
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Management of CSV files (1)
• NEMO able to manage CSV file

– Previous versions:
• files with separators converted to text files without 

separators  replaced by blank characters (so 
called PF_ files)

– Since NEMO 1.6.4
• No need to convert the CSV files  directly managed 

by NEMO
• Need to provide some additional information in the File 

tab 

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

The Previous way of managing 
CSV files is still working
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Management of CSV files (2)

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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Management of CSV files (3)

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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Detection of deprecated parameters in models
• If a user open old NEMO models containing 

deprecated vocabulary terms (P01, L22, P06, ….)

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

• Deprecated 
terms replaced 
by new terms 
using the 
BODC vocab 
web services 
and the 
Replaced by 
attributes
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NEMO next version 1.6.7

• Will be ready in Fall 2018
– Take into account the BIO-ODV format and 

extensions
• Bio-ODV for Biological data
• BIO-ODV extension for CytoFluometry
• BIO-ODV extension for Microplastic

– Small upgrades and bug corrections

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

Hands-on session
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Objectives
Be trained on the new functions of NEMO software

– Management of the sdn_reference (links to CSR and CDI 
catalogue and to the C17 vocabularies in the datafile)

– Management of the instruments 
– Management of the fall rate for XBTs
– New way for managing CSV files

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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Training session
• File XBT_CALMAR97_Cruise.txt
• Data collected on L’ATALANTE (research vessel)
• One ASCII cruise file with 81 XBTs
• File with Separators (Tabulations) on data lines
• Sensor is Sparton 536 AXBT
• 2 measured parameters

– DEPTH (no missing values)
– TEMPERATURE (no missing values)

• The file contains Quality flags, same scale than 
SeaDataNet

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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Open the file and look at 
how it is organised:
– File header?
– Station header?
– Separation between stations?
– Specific line at the end of each 

station?
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Run NEMO
• Step 1: Insert the default settings (Menu Options> 

Settings)
– Select your EDMO code
– Select the default directories for data and models
– Select the default conversion format
– Specify that you will need a coupling table
– Specify that you will need a CDI Summary file

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

Menu Options> Settings
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SeaDataNet CDI summary MIKADO

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

Input the mandatory 
information
– EDMO of the data 

originator
– EDMO of your data 

centre as custodian 
and distributor

– Platform type from 
where the data 
were collected 
(Research vessel)
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Run NEMO
• Step 2: Describe the file (File folder – Left part)

1. Select cruise File
2. Browse to select it (The file is now visible in NEMO)
3. Tell NEMO the file contains separators
4. Select the File Type (Profile)
5. Check that the output format is the one you need

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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1 2

3 4

5
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Run NEMO
• Step 3: Describe the file (File folder, right part)

1. Is there a File header (Lines that appears only once 
in the file)?

2. Is there a station header? (Lines with only 
information on the station)

3. Is there a specific line for the end of station?
4. What is the separation between 2 consecutive 

stations?
5. Are there column tittles? Where?

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1. Is there a File header (Lines that appears only once in 
the file)?

1

2
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2.   Is there a station header? (Lines with only information 
on the station and no data measurements)  No
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3.   Is there a specific line for the end of station? A line 
which separates the stations  No
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

4. What is the separation between 2 consecutive stations?

1

2
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

5.  Are there column tittles? Where?

1

2
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

2
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Run NEMO
• Step 4: Describe the cruise (Cruise folder)

1. Use the CSR generate by MIKADO or
Input manually the mandatory information

• Cruise reference is the only mandatory information
used for the LOCAL_CDI_ID composition

• CSR LOCAL_ID will be used for  <sdn_reference>  link 
with the CSR catalogue

• Cruise name
• Ship  used for the <sdn_reference> link with C17 

vocabulary

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

1.  Cruise step:  Input the information from the 
SDN_tools\NEMO\CSR_CALMAR97.xml file

2
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

2
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Run NEMO
• Step 5: Describe the station (Station Folder), six 

mandatory information
1. Station number
2. Data type
3. Time
4. Date
5. Latitude
6. Longitude

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1. Station number

1

2
3
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Data type (used in the LOCAl_CDI_ID composition), 
here H13 for Bathythermograph
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

2

4
3

3. Station time
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

2

43

4. Station date
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

2

43

5. Station latitude
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

2

43

5. Station longitude
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1

2
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Run NEMO
• Step 6: Describe the measurements (Data Folder), 

six mandatory information
1. Select the parameter list you want to use
2. Add the parameters 1 by 1

• Parameter code, Label, Unit, format, missing value if 
any, position in the file, position of the QC flag, 
instrument

• Test the values
3. Select the vertical reference
4. Select the fall rate

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

1. Select the parameter list

1
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Add the parameters 1 by 1 (by Right click in the 
parameter table to open the contextual Menu) 
Parameter code

SELECT AHGT 
(P02 code for vertical 
references)

1 - Filter

2 - Choose AHGT

3 - Select

1 - Filter

2 - Choose ADEPZZ01

3 - Select
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Add the parameters 1 by 1 
 Type the Parameter label 
 Select the unit 
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Add the parameters 1 by 1 
 Select the format
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Add the parameters 1 by 1 
 Set the position of the parameter in the file

1 – click on the 
column header 
of the parameter

2 – Select 
Set start/end
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Add the parameters 1 by 1 
 Set the position of the QC flags

1 – click on the 
column header 
of the QC flag

2 – Select 
Set flag
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SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Add the parameters 1 by 1 
 Set the instrument

1 – Look for Sparton

2 – Select SPARTON AXBT

3 – Validate
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2. Add the parameters 1 by 1 
 Test your input



sdn-userdesk@seadatanet.org – www.seadatanet.org

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018

2. Add the parameters 1 by 1 
 Input the temperature
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3. Select the vertical reference
 ADEPZZ01
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4. Select the fall rate

1 – Look for Sparton

2 – Select SPARTON 536 AXBT

3 – Validate
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Run NEMO
• Step 7: Save your model

– Menu Model> Save model

• Step 8: Run the conversion and the creation of 
the CDI_Summary file for MIKADO
– The CDI_SUMMARY will be used later on during the 

MIKADO training

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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1 – Enter a name for 
the CDI summary 
file

1 – Name of the 
output file is by 
default: 
[Cruise_ref.]txt
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Step 9 : After the conversion
1. Check the output file
2. Check the CDI_SUMMARY.txt file
3. Check the Coupling table

SeaDataCloud 1st training session, Ostende, Belgium, 20-27 June 2018
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1. Check the output ODV file
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2. Check the CDI_SUMMARY file
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3. Check the coupling table
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Any questions?
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