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1. INTRODUCTION

This document describes the application that has been developed by OGS to support the activities
related to the Delayed-Mode Quality Control (DMQC) of the MOCCA Argo fleet in the Mediterranean
and Black Seas.

The DMQC of MOCCA floats is performed by Euro-Argo MOCCA delayed-mode operators according
to the area of deployment and taking into account their areas of expertise. It is further described in
the deliverable D4.1.1 “Organization of Float Data Management among DAC and DM-operators”.

OGS is responsible for the DMQC of the temperature and salinity data of the MOCCA floats deployed
in these two marginal seas and it is co-responsible in the Southern Ocean.

The DMQC processing is described in the deliverable D.4.3.1 “Report on Delayed-Mode processing
on the MOCCA fleet”.

The application developed is called Argo App (AA) and it is part of a deliverable in WP4 of the MOCCA
project. The AA is a user friendly tool that reads the Argo NetCDF files, converts the files in MATLAB
format, allows Argo profiles selection, produces graphs of temperature and salinity, performs a
tailored comparison between the float and reference profiles and provides the main information of
float profiles.
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2. THE ARGO APP

The AA tool has been developed with MATLAB (version R2017b) and it has been tested on both LINUX
and Windows platforms. It requires the wuse of the MATLAB Mapping Toolbox
(https.//it.mathworks.com/products/mapping.html). The AA has been built in MATLAB environment
using an Object-Oriented Programming (OOP). The App allows to select specific float profiles to be
compared with the reference dataset. Moreover, it provides with several diagrams in support of the

DMQC analysis. Technical details are given in chapter 2.1 and a description on how to use the app
and its outputs is provided in chapter 2.2.

2.1. Technical description

The AA exploits the OOP features of MATLAB to couple analysis algorithms with a Graphical User
Interface (GUI). The program differs from common MATLAB scripts since it creates a user-driven
space where a user can interact with the app, for instance, by entering text or by clicking a button.
Every action is followed by a function call (callback function) and the execution of some code.
Callbacks are short functions that must obtain some data to do their job, update the app if necessary
and store results for other callbacks. The app is just a container and a manager of small functions
needed to get a larger task. MATLAB offers a GUIDE, an interface to create interactively the GUI but
it provides only a small set of widgets. AA has been built from scratch by hand and depends on two
main classes:

e ArgoUl: it is the main GUI object that creates the main graphical interface and provides the
user with every options and information needed to load, visualize and analyse data.

e ArgoPlot: it manages plots of profiles and the interaction with them through the user mouse
pointer. For instance, plotted profiles can be selected with the mouse and compared with
reference profiles.

The plotting windows are standard MATLAB figure plots. Custom plot windows could be created but
they provide less features of the standard MATLAB ones. ArgoUl and ArgoPlot use some external
callback functions (defined in a separate source file) to operate on profiles.
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2.2. How to use the Argo App

The AAis launched by typing “argo” in the MATLAB Command Window (Figure 1).

4\ MATLAB R2017b - O X
APPS AE 4 &R @lSearch Documentation o
E L= og 3 G L [, Hew Varisble | Analyze Code (al T @ preferences & (2) (3 commniy
Find Files = [ -

Open Variable + ‘> Run and Time Set Path = Request Support
New New New  Open @cgnpare Import Save 5 éP Simulink  Layout E Add-Ons Help —

Script Live Script v Data  Workspace |/ Clear Workspace + (7 Clear Commands = = |lll Parater = - ~ [ Leam maTLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES.

e EHA » C: b Users b gnotarstefano » Desktop » app_argo * app_arge
@ -

»

‘
@|[

[Of Workspace

Current Folder

Name = fx > argo) Name « Value
ﬂ argo.m
ﬁ ArgoPlot.m
) ArgoUlm
) cal2dec.m
% changedates.m
2 comparem
7] getfname.m
a mercat.m
’a plot_profiles.m
#<) process_profiles.m
) uipickfiles.m

argo.m (Script)

Figure 1: launch of the Argo App in the MATLAB Command Window.

The main dashboard (Figure 2) appears after a while and allow to load the NetCDF files of a specific
float.
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4| Argo - X
[ Load data | [Profiles

Info

Log

Figure 2: main dashboard of the AA.

The user has to click the “Load data” button. A window for the float selection is shown (Figure 3).
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Figure 3: window for float profiles selection.

After a double click on the preferred float folder and a double click on the “profiles” folder, the user

can select a group of profiles with the mouse and then click the “Add” button. To complete the

procedure, click on “Done” button (Figure 4).
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Figure 4: steps for float profiles selection.

D6901862_016.nc
D6901862_017.nc
D5901862_018.nc
D6901862_019.nc
06901862 020.nc
DG901862_021.nc
D6901862_022.nc
D6901862_023.nc
D6901862_024.nc

CEONASET OO me

At this point, the “Plot data” button in the main dashboard is clickable (Figure 5).
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Figure 5: “Plot data” button in the main dashboard.

Once the “Plot data” has been clicked, the selected profiles are converted in MATLAB files and are
shown on the right side of the dashboard (Figure 6) and a TS diagram color-coded per time (cycle
number) is produced in a MATLAB figure (figure 7).
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14| Argo

| Load data |
( Plot data |
| Pick curve |
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|: Compare :|
Info
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DE901862_002
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DE901862_008
DE901862_009
DE901862_010
DE901862_011
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DE901862_013
DE901862_014
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DE901862_017
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DE901862_020
DE901862_021
DE901862_022

Figure 6: selected float profiles in the main dashboard.
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|4\ Figures - TS - m} X
File Edit View Inset Tools Debug Desktop Window Help N A X

Ddde |k [A30VeA-2|0EH D BEODH&O
[1s x]

Float WMO 6901862-001 - TS diagram, date: 27-Mar-2015 11:37:00

18—

7

16

Temperature ("CJ

15—

14—

1B 021

38.4 385 38.6 8.7 38.8 389 39 e 048 1
Salinity

Figure 7: TS diagram of the selected float profiles.

The user can then select a particular profile in two ways: clicking the “Pick curve” button on the main
dashboard and then selecting the profile in the TS diagram with the mouse or simply selecting the
profile in the dashboard with the mouse (Figure 8).
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( Compare | | D6901862_045 047
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o8| |
e L | L 017
38.73 38.74 38.75 38.76 38.77 38.78 38.79 38.8 016
Salinity 015
014
013
niz

Figure 8: selection of a particular float profile (profile 055 in bold red) in the main dashboard and in the TS diagram.

The selected profile is highlighted in the dashboard and is depicted as a bold line in the TS diagram

(profile 055 in this example). The main profile information is given in the middle-left part of the main

dashboard.

The float profile can also be compared to a reference dataset. The comparison criteria can be defined

on the left side of the main dashboard: the user has to select the sub-basin in which the float profile

is located, the maximal distance in time and space between the float and the reference profiles, and

the minimal depth of the reference profiles (Figure 9).
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Load data DE901862_034 =

DE901862_035
DE901862_036
DE901862_037
DE901862_038
DE901862_039
= |D6901862_040
T |D6901862_041
= DE901862_042

Plot data

Pick curve

adriatico v
10 year

250 km
DE901862_043

DE901862_044
DE901862_045
DE901862_046
DE901862_047
DE901862_048
DE901862_049

G50 dbar

Compare

FProject Name:  GMMC_CNES
Float Mame: 6901862

Cycle: 55

Longitude:  17.719050 DE901862_050
Latitude:  41.262628 DEO01862_051
Time:  20-May-2015 11:32:00

DE901862_052
DE901862_053
DE901862_054
v | | DB901862_055

Log

|

Figure 9: setting up the thresholds for the comparison between the selected float profile and the reference dataset.

Once the criteria have been defined, the comparison is done by clicking the “Compare” button.

Several figure are produced:

1)
2)
3)
4)

5)
6)

7)

8)
9)

Location of the float profile (black diamond) and location of the reference profiles, color-
coded per time difference with the float profile (Figure 10);

Float and reference salinity profiles color-coded as defined before (Figure 11);

Float and reference TS profiles color-coded as defined before (Figure 12);

Salinity float profile (black line) and the closest (in time) reference profile (red line) (Figure
13);

TS float profile (black line) and the closest (in time) reference profile (red line) (Figure 14);
Location of the float profile (black diamond) and the closest (in time) reference profile (red
diamond) (Figure 15);

Salinity float profile (black line) and the closest (in space) reference profile (red line) (Figure
16);

TS float profile (black line) and the closest (in space) reference profile (red line) (Figure 17);
Location of the float profile (black diamond) and the closest (in space) reference profile (red
diamond) (Figure 18);
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|4\ Figures - Loc FP & CTDs - O X
File Edit View Inset Tools Debug Desktop Window Help L | A X
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o

.

N\

'3

Lalitude °N

.
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*®  time >=0 year
&  Float profile

Longitude °E

Figure 10: location of the float profile (black diamond) and location of the reference profiles, color-coded per time

difference with the float profile.
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Figure 11: float and reference salinity profiles color-coded as defined in figure 10.
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Figure 12: float and reference TS profiles color-coded as defined in figure 10.
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Figure 13: salinity float profile (black line) and the closest (in time) reference profile (red line).

-20/26 -



4‘@1 D4.4.3 Argo App

e
b4

|4 Figures - TS Profiles dt - O X
File Edit View Inset Tools Debug Desktop Window Help ] | E
DA | K ARXDDRA-2|0E| =D BOESO
| T8 | LocFP&CTDs | SFP&RP | TSFP&RP 3 | Salinity Profilesdt (| TSProfilesdt | MAPdt 3¢ | Salinity Profilesds 3 | TS Profilesds 0 | MAPds 0 |
Float 6901862 - profile: 055 (20-May-2015) vs nearest (in time) ctd (27-May-2015)
T T T T T T T T T
| time diff ( hist-float) = 8 days |
19— -
18— -
17 -
[5)
e
o
216 —
o
@
[=8
£
K
16— n
14 n
13- -
12+ -
I I I I I I I I I I I
38.1 38.2 38.3 38.4 38.5 38.6 3.7 38.8 38.9 39 39.1
Salinity (PSU)

Figure 14: TS float profile (black line) and the closest (in time) reference profile (red line).
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Figure 15: location of the float profile (black diamond) and the closest (in time) reference profile (red diamond).
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Figure 16: salinity float profile (black line) and the closest (in space) reference profile (red line).
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Figure 17: TS float profile (black line) and the closest (in space) reference profile (red line).
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Figure 18: location of the float profile (black diamond) and the closest (in space) reference profile (red diamond).
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3. CONCLUSION

The AA is helpful for having a quick view of the float behavior before using the OW software and to check the
consistency of the delayed-mode profiles. In particular, the float salinity profiles can be rapidly visualized and
compared to the closest reference profiles to look for any potential drift or offset of the conductivity sensor.
In this way, the DMQC operator can better organize his work, giving the priority to the floats that need to be
checked sooner. The AA is in beta version and hence further tests and improvements are needed.
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