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CHAPTER
ONE

INTRODUCTION

The EGADS (EUFAR General Airborne Data-processing Software) core is a Python-based library of processing
and file I/O routines designed to help analyze a wide range of airborne atmospheric science data. EGADS purpose
is to provide a benchmark for airborne data-processing through its community-provided algorithms, and to act
as a reference by providing guidance to researchers with an open-source design and well-documented processing
routines.

The GUI (Graphical User Interface) developed for EGADS is a software based on Python and PyQt5 and designed
to process/display/plot airborne atmospheric science data. The GUI purpose is to facilitate the use of EGADS for
newcomers and to allow the display of data quickly with few clicks.

As the EUFAR FP7 project ended the 31st of January 2018, the development of EGADS GUI has been stopped for
now. To continue to improve EGADS GUI outside the scope of EUFAR, a new branch has been created: EGADS
Lineage GUI. EGADS Lineage GUI is still EGADS GUI, but compatible with Python 3 and maintained by Olivier
Henry. All issues reported in EGADS GUI and EGADS Lineage GUI will be fixed in EGADS Lineage GUI only.
A merging of both project will probably happen in the next EUFAR project.

Note: From now on, EGADS GUI will refer to EGADS Lineage GUIL
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INSTALLATION

The latest version of the EGADS GUI can be obtained from https://github.com/EUFAR/egads-gui/tree/Lineage
and from https://github.com/EUFAR/egads-gui/releases for the Stand-alone version (look for the EGADS Lineage
GUI STA System vX.X.X package, STA means stand-alone).

2.1 Prerequisites

The use of the EGADS GUI as a standard Python script requires the following packages:
* Python 3.7 or newer. Available at https://www.python.org/
* PyQt 5.15 or newer. Available at https://www.riverbankcomputing.com/software/pyqt/download5
* EGADS Lineage 1.2.7 or newer. Available at https://pypi.python.org/pypi/egads
* Matplotlib 3.3 or newer. Available at https://pypi.python.org/pypi/matplotlib
» Cartopy 0.18 or newer. Available at https://pypi.org/project/Cartopy/
e Simplekml 1.3.5 or newer. Available at https://pypi.org/project/simplekml/
* Requests 2.24 or newer. Optional, only for update checking. Available at https://pypi.org/project/requests/

* Markdown 3.2.2 or newer. Optional, only to have a nice changelog in the GUI. Available at https://pypi.org/
project/Markdown/

* Pillow 7.2 or newer. Optional, only to save figures in JPEG and TIFF format. Available at https://pypi.org/
project/Pillow/

2.2 Compatibility

The EGADS GUI has been tested on Linux and Windows. Even if it has not been tested on MacOS, it should be
compatible with the OS made by Apple.

2.3 Installation

The EGADS GUI is actually available as a common Python script, thus it doesn’t need any particular installation.
To use it, the package must be downloaded and uncompressed somewhere on the hard drive, and the script executed
with the usual command python egads_gui . py from a terminal launched in the EGADS GUI directory. This
version can be executed on any version of Linux, Windows and MacOS as soon as prerequisites are installed and
working.

To learn how to install EGADS, please read the EGADS documentation available at the following places: https:
/Igithub.com/EUFAR/egads/tree/Lineage/Documentation & https://egads.readthedocs.io/en/lineage/
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Anaconda3 can be a good alternative, in particular if the use of Cartopy is mandatory and if the user can’t build
Cartopy himself. For Windows, an already-built version of Cartopy exists at the followind address : https://www.
1fd.uci.edu/~gohlke/pythonlibs/.

2.4 Stand-alone

Since version 1.0.0, a stand-alone package is available for those who wants to use the GUI without a Python in-
stallation. In that case, look for EGADS Lineage GUI STA in the release part of the repository. For Windows
(from Windows 7 32), donwload the .msi package and launch the installation, it should be installed outside Pro-
gramFiles to avoid issues with admin rights, then the GUI can be run by double clicking on egads_gui.exe or from
the shortcut in the Startup menu. A .zip package is also available for those who don’t want to install it or who
don’t have the rights to install software on their OS. For Linux (from Linux 4.15), download the tar.gz package
somewhere on your hard drive (preferably in your home directory), extract it and run egads_gui. The stand-alone
versions for Linux and Windows have been created with Pylnstaller, Windows 7 and Ubuntu 18.04.

2.5 Testing

No test system has been introduced at this time.

2.6 Options

Since version 0.10.0, an .ini file has been added to EGADS GUI to welcome few options: log level and path,
automatic check for a new EGADS GUI version on GitHub, and few other options. If the file is not present
in EGADS GUI directory, when importing, EGADS GUI will create it automatically with default options. The
modification of the file is made through the option window of the GUI. Since version 0.13.0, the GUI can control
the EGADS options. Information about each option in the Option window of the GUI is available through info
buttons.

2.7 Log

A logging system has been integrated in the EGADS GUI since the version 0.7.0. By default, the output file is
available in the GUI directory and the logging level has been set to DEBUG. Options for logging level and location
are set in a config_file egads_gui. ini and can be change directly through the Option window in the GUIL

Actual options to control the logging system are for now:
e level: the logging level ( DEBUG, INFO, WARNING, CRITICAL, ERROR).
* path: the path of the file containing all logs.

The GUTI has to be restarted to take into account the new path and new log level.

2.8 Update

Since version 0.11.0, EGADS GUI can check for an update on GitHub. The check system is launched in a separate
thread and can run automatically at each startup if the option to do so has been set accordingly. To install the
update, the user has to follow the install instructions found in actual document. The module Requests is optional
for EGADS GUI but is mandatory to check for an update.

In the Stand-alone version, the update system can check for an update automatically at startup or manually any
time, and if an update is available, it can be downloaded and installed automatically.

2.4. Stand-alone 3
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DESCRIPTION

3.1 Important information

In the following tutorial, all pictures have been made on a Windows 10 system. On the contrary, all commands,
paths and files are from a Linux Mageia 6 system.

3.2 Exploring EGADS GUI

The simplest way to start working with EGADS GUI is to run it from the terminal if using the Python package:

$ cd egads_gui/
$ python egads_gui.py

Or by double clicking on the executable if using the stand-alone package (egads_gui.exe for Windows and
egads_gui for Linux).

The EGADS GUI is composed of different windows, designed to display information to the user and accept
interactions, and functions linking different parts of the GUI with EGADS. At the end of this section, information
are also given about the option window, used to control EGADS and the GUI options.

3.2.1 Current GUI limitations
Actually, the GUI has few limitations based on the development time and the number of person working on this

project. First the file formats handled by the GUI. Even if EGADS can handle text files (raw, ASCII and csv), the
GUI can handle only NetCDF and NASA Ames file format (FFI 1001) at this time.

3.2.2 Buttons and information
In the different windows of the Graphical User Interface, information buttons, composed of an orange information

icon, have been placed to display information and/or help about different sections of a window. A left click on
those buttons will display a popup window with text to explain the purpose of the area currently used.

3.2.3 The main window

The main window of the GUI is what the user will see first once he has launched the software.
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EP EUFAR General Airborne Data-processing Software - GUI

File  Processing About

@O0 I 0 &©®  @® | @®

X

The main window is composed of four parts, from top to bottom:

¢ the first one is a menu bar with three menus - File, Processing and About - allowing the user to
open/save a file, launch a processing on more than one file, quit the software, display the different algorithms
imbedded in EGADS, and display information about the software.

* the second one is a bar containing 11 icons and giving access to different kind of functions and windows as
the plot window or the metadata window.

* the third one is a central widget whose purpose is to welcome the interface dedicated to NetCDF, NASA
Ames and text files.

* the last one is a footbar, used to display few information about the file actually loaded, like the name, the
weight and the file conventions, and messages to confirm actions made by users.

3.2.4 The menu bar

The menu bar of EGADS GUI is composed of three submenus: File, Processing and About

File

File is a submenu of the menu bar.

E EUFAR General Airborne Data-processing Software - GUI

File  Processing  About

g VD | @O | O® |

@ Quick access... 14
® save as...

Close...

® Export... r
@ Batch processing...

@ Exit...

X

3.2. Exploring EGADS GUI 5
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From here, it is possible to Open, Save As and Close a file. The Export allow the user to save data to
KML/KMZ file format for Google Earth. If a user wants to launch the same processing on a certain amount of
files, he has access to Batch processing. And to quit the software, the job is done by clicking on Quit.

Processing

Processing is a submenu of the menu bar.

#54 EUFAR General Airborne Data-processing Software - GUI

File = Processing About

@ @ Embedded algorithms 4

@ User-defined algorithms  »

@®  &@® | O6G

X

Its purpose is to give information about all algorithms embedded in EGADS. Navigate into the submenus and
click on an algorithm to show a window displaying information about the selected algorithm. It is not possible to
modify the algorithm from that window yet.

About

About is a submenu of the menu bar.

m EUFAR General Airborne Data-processing Software - GUI

File  Processing  About

@O0 o™ ® 1 @B OO

@ About EGADS...

X

The user will find here information about the software, options and link to the documentation.

3.2.5 The icon bar and the windows

11 icons are embedded in the icon bar, 6 of them give access to the GUI functions and 6 of them are directly linked
to sub windows.

6 Chapter 3. Description
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The function icons

The three first icons of the icon bar give access to few basic functions to control a file:
. @ : To open a file

. @ : To save a file with a different name

. @ : To close a file

The metadata icons

The fourth and fifth icons give the possibility to display, modify, create global metadata, or metadata linked to a
variable/group if a variable/group has been selected.

. : This icon open the global metadata window, to display, modify, create global metadata associated to a
file.

. : This icon open the variable metadata window, to display, modify, create metadata associated to a
variable/group.

The data icons

The sixth and seventh icons:

. @ : EGADS can handle groups in NetCDF and HDF files, thus it is possible to create groups within the
GUI. Obviously, it won’t work with NASA Ames file format and trying to save a NASA Ames file with a
group created in the GUI will lead to an error message.

. ® : The purpose of this function is to delete a variable/group. If the file is saved after a deletion, obviously
the deleted variable won’t appear in the file anymore.

The processing icons

The eighth and nineth icons:

. @ : This icon is used to display the process window, from where the user can select an algorithm and apply
it to one ore more variables.

. @ : From here, the GUI give the possibility to the users to create their own algorithms.

The display icons

The tenth and eleventh icons:

. : The user can take a look in data by clicking on this icon.

. : This icon opens the plot window to plot time series and gridded data.

The global attributes window

The user has to click on the icon \& to open the global attributes window.

3.2. Exploring EGADS GUI 7
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Global Attributes

Mandatory global attributes
Conventions: CF-1q
title: falcon core measurements for the RAINADUST campaign
institution: SAFIRE : Service des Avions Francais Instrumentes pour la Recherche en E|

source: safire-fa20 airborne observation

Hide other attributes

comments:
geospatial_lat_max: 28.542308807373047

geospatial_lat_min: 25.214290618896424

IX®®

geospatial lon max: -9.202679634094238

Add attribute: | Make a choice... v

Save Cancel

All global attributes embedded in a NASA Ames, NetCDF and Hdf5 files are loaded in this window. The user
has the possibility to modify, create and delete them. As EGADS GUI follows the EUFAR Standards & Protocols
recommendations, few global attributes are thus mandatory and displayed above others. They can be modified,
but they can’t be deleted.

The variable attributes window

Accessible by clicking on the icon , the user has to select first a variable from the Variables tab of the main
window.

Variable attributes - falt_alti_gps_1

Mandatory attributes
units: meter

_Fillvalue: -9e+33

Hide other attributes

Category: position ® =
fct_origin: Interpol_irreg_mnq (rft_TIME_L, rft_LLATIME _utc_1, alt ®
long_name: ®
lane namn fre @lnubaoe allinsaidals manenn nae CNE inkarmalla me Tae (8) hd
Add attribute: | Make a choice... v
Save Cancel

All attributes associated to the selected variable, coming from a NetCDF, Hdf5 or a NASA Ames file, are loaded
in this window. As for the global attributes window, the user can create/modify/delete attributes. Following
the EUFAR Standards & Protocols recommendations, two attributes can’t be deleted and modified: units and
_Fillvalue.

The processing window

Accessible by clicking on the icon @, a variable can be processed with an algorithm already embedded in EGADS
or created by a user.

8 Chapter 3. Description
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Processing - DensityDryAirCnrm

Choose an algorithm | Input(s) = Output(s)

Please choose a category and an algorithm to begin the processing. Once it has been
done, please proceed with the next step: Input(s).

Category: | Thermodynamics hd

Algorithm: | DensityDryAirCnrm ~

Purpose: calculates density of dry air

Description: calculates density of dry air given static temperature and pressure. If
virtual temperature is used instead of static, this algorithm calculates
density of humid air

Launch processing Cancel

Here the user has the possibility to select an algorithm from the EGADS algorithm list, select one or more variables
from the opened file, add factors or numbers, name the output and launch the process. Information about the
algorithm is displayed in the first tab. The second tab displays information coming from the input section of each
algorithm, info buttons are here to give details about each input. The third tab is dedicated to the output(s).

The algorithm creation window

One of the main goal of EGADS is to let the user creates his own algorithms. Accessible by clicking on the icon

@, this window is an automated system to create algorithm from the user inputs.

Algorithm creation ? v

Algorithm | Input(s) | Output(s)
Algorithm name: Algorithm sources:
Algorithm author(s): Algorithm references:

Algorithm purpose:

Algorithm description:

Algorithm category: | Make a choice... v

Algorithm:

Save Cancel

The window is composed of three tabs. The first tab is dedicated to the metadata of the algorithm and, the most
important, to the mathematic formula. The second tab is dedicated to the input(s). The user will fill the different
text boxes to prepare the input variable(s). The last tab is dedicated to the output(s). As the window follows the
EGADS convention, few tips have to be used here and will be explained later. Once the user click on Save,
an automated task will check every item in the window, in particular units, and will display a warning popup
is something went wrong. The algorithm is then saved in the user_algorithms sub-folder of EGADS in
$HOME directory. For help purpose, few info buttons are present. The system doesn’t test the algorithm created
by the user, it is expected to work, and the user has to give his greatest attention when writing the algorithm using

3.2. Exploring EGADS GUI 9
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Python 3. If a complex algorithm needs to be written, the use of a text editor and the manual declaration of the
algorithm in EGADS are strongly encouraged.

Note: English and normal characters must be used to write every part of the algorithm. Special characters can’t
be used and it will lead to a crash if the GUI tries to save a file with special characters.

Note: For more details on how to create algorithms and the purpose of each field, please take a look in the
EGADS Lineage Documentation, chapter ALGORITHM DEVELOPMENT.

The data display window

Accessible by clicking on the icon , the user has to select first a variable from the Variables tab of the main
window.

Display Data

Variable: /alt_alti_gps 1
Units: meter

Dimension(s): 13616 (/time)

Time
31659.24011000000;  31660.240009 31661.240009 31662.240009 31663.240009

1 35945126 35.945126 35.60266 35.418068 35.341366

Ok

Here the user can take a look directly in the variable.

The plot window

Accessible by clicking on the icon @ or by the right click menu, the user has to select a variable to display the
window. The purpose of that window is to give the user the possibility to plot all kind of data and to save the
corresponding figure. It is possible to plot multiple variables by selecting them in the list using ctrl + left click.

10 Chapter 3. Description
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®© @0® | @

Plotwindow  Figure options | Plotoptions  Save options

12000 4
—— Jalt_alti_gps_1

10000

8000 -

6000 +

meter

4000 -

2000 +

—2000 T T T T T T T 1
30000 32000 34000 36000 38000 40000 42000 44000 46000
seconds since 2011-06-11 00:00:00 UTC

The plot window is composed of an icon bar including six icons and four different tabs:
. : To save a figure
: To move the view in the figure

: To zoom on a selection

: To reset the view

090 ® O

: To quit the plot window

e The first tab is dedicated to the plot area, the software will create the figure automatically with default
options.

¢ In the second and third tab, the software gives the possibility to the user to change few options for each
curve or for the whole figure.

 The last tab is only dedicated to the options involved when a figure is saved.

The design of the plot window is based on the access to as many options as possible to let the user modify the
figure to his heart content, quickly and easily. Obviously, if the user wants to create complex figures, it is strongly
encouraged to use EGADS and Matplotlib from a script.

The algorithm information window

From the Processing menu, the user has the possibility to display information about each algorithm embedded in
EGADS or created by himself.

3.2. Exploring EGADS GUI 11
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Algorithm - DensityDryAirCnrm.py

Information | Input(s) = Output(s) | Algorithm
Algorithm name: DensityDryAirCnrm
Creation date: 2012-01-2716:41 Version: 10.0

Algorithm purpose:  calculates density of dry air

Algorithm description: Calculates density of dry air given static temperature and pressure. If virtual temperature is used

instead of static, this algorithm calculates density of humid air

Algorithm sources: cNRM/GMEI/TRAMM

Algorithm references: Equation of statefor a perfect gas, Triplet-Roche, page 34.

Ok

The batch processing window

For those who want to process more than one file at a time, they can use the batch processing function from the
File menu.

Batch processinmg

Processing = Source | Destination
Processing: | Convert between different file formats v
Description:  This function allows the user to convert multiple files from a specified format to another specified
format.
Conversion: | NetCDF -> HDF5 v
Errors: | Stop processing if an error occurs v
Launch p Cancel

The export window

For those who want to export their data into another external format, they can use the export function from the
File menu. At this time, only KML/KMZ file format for Google Earth (data along a path, generally time series) is
available. The export possibilities will expand in the future.

12 Chapter 3. Description
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Export to Google Earth - Time Series

Choose a format: | Google Earth - Time series N
Coordinates Longitude: | /pos_lon_gps_1 ~
Variables Latitude: | /pos_lat_gps_1 v
Options Altitude: | /alt_alti_gps_1 v
Colormap

Export Cancel

3.2.6 The central widget, example with a NetCDF file

Once a NetCDF or NASA Ames file has been opened in the GUI, a new interface object is displayed. It’s a Tab
Widget composed of three tabs.

The global attributes tab

The purpose of the first tab is to display the main global attributes of a NetCDF, Hdf5 or NASA Ames file.
The tab is following the EUFAR Standards & Protocols NetCDF convention and few attributes are automatically
displayed. Important information about the dataset is usually recorded in the global attributes.

E EUFAR General Airborne Data-processing Software - GUI

File Processing  About

@O0 | 0 ®8® @® | OO

Global Metadata | Variables
Title: falcon core measurements for the RAINADU @ Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History: Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

The edit icon @ for each field gives the user the possibility to modify each global attribute from the tab view.
Once an attribute has been modified, the file has to be saved to keep the new attribute.

Note: Once the user has clicked on the @, and before confirming its modification by clicking on the @, it is
possible to cancel the modification by doing a right click on the same button. It will close the edit mode and
replace the new text by the old one.

The variables tab

The second tab is dedicated to variables and there attributes.

3.2. Exploring EGADS GUI 13
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E EUFAR General Airborne Data-processing Software - GUI

File  Processing About

@O0 | 0 ©®  @® | @®

Global Metadata | Variables

[] alt_alti_gps_1 /S Objecttype: Dataset

[ alt_ins_m_1 Variable name: alt_ins_m_1 @
D att_capgeo_ins_1 Long name: Altitude from INS synchronised on rft_TIME_1 @
[ att_pitch_ins_1 Category: position @
[ att_roll_ins_1 Units: meter

(] hum_RapM_aero_1 Fill value: -9e+33

B hum_RapM_td_h_1 Dimensions: 13616 (time)

D hum_rel_aero_1 EGADS

[Z] hum_td_h_sync_1 processors:

=] P = 4

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

A list of all variables included in the NetCDF/HAf5/NASA Ames file is displayed in the left side, ordered alpha-
betically. If a user clicks on a variable, attributes will be displayed on the right side of the tab. As for the global

attributes tab, an edit icon @ is here to let the user modify directly the variable attributes from the tab. Right
clicks are also registered to cancel a modification in edit mode. Few of them are not intended to be modify, like
the units or the non value, consequently a grey colour is superimposed on them to inform the user.

3.2.7 The footbar

The purpose of the footbar is to display information about the file actually loaded, like the name, the size and the
conventions, and messages to confirm the actions of the user, like the modification of metadata or the creation of
variables.

3.2.8 EGADS and GUI options

The options of EGADS and its GUI are controled through the option window, in the About menu.

Options
EGADS [[J Read variables as float
File & Folder Replace automatically missing values in variables by NaN
General Do not replace missing values if a variable can't be read.
Log
Plots
Update

Ok Cancel

In the Log options section, the user will find options to control the logging system: the log level and the path
where to save the log file. In the EGADS options section, the user can control options usually set in EGADS.
Please refer to the documentation of EGADS for more details about those options.
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CHAPTER
FOUR

TUTORIAL

4.1 Important information

All tutorials proposed here are produced using a NetCDF file as a reference. Apart from the fact that metadata are
different, there is almost no difference concerning the interface if using a NASA Ames file or a Hdf5 file. Once the
GUI is ready to handle raw, csv and text files, the corresponding tutorials will be added here if certain differences
exist compared to NetCDF/NASA Ames/Hdf5 handling.

4.2 How to open a file?

 To open a file, a NetCDF file for example, the easiest way is to drag and drop the file in the dedicated area

of the GUI. Or there is still the possibility to use the open @ button, from the tool bar or from the File
menu.

E EUFAR General Airborne Data-processing Software - GUI

File Processing  About

KOO 100 | 6® | @® | O®

Choose afile here.

* Then apply the filter NetCDF Files (x.nc), select the NetCDF file you want to open in the list, and
click on Open.

15
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2 Open File

» 3D Objects
m Desktop

|5 Documents
& Downloads
b Music

= Pictures

B Videos
& . Master (C)
. Slave (D)

¥ Network

« v » ThisPC » Slave (D:) »> Temp vio
Organise New folder
~
& This PC Name Date modified

[7 fs-core_safire-fa20_20110611_r0_fs11001..  07/12/2015 11:24

v £

File name: |fs-core_safire-fa20_20110611_r0_fs110013.nc v‘

Search Temp

Type

NC File

NetCDF Files (*.nc

P
>~ [N o
Size
1,182 KB
>
) ~
Cancel

* In any way, if the file is loaded as it should, the interface specific to NASA Ames/NetCDF files should be
displayed without any warning.

IZ3 EUFAR General Airborne Data-proc g Software - GUI

Title:
Institution:

History:

@O0 | Q0 8®  @® | OG

Global Metadata | Variables

falcon core measurements for the RAIN4ADU @ Source: safire-fa20 airborne observation

SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST

Final data processing by CNRM-GAME(Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @

by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

)
)

4.3 How to save a file?

¢ To save a file, the user has to click on @ It’s the usual way to save a file with a new name, or to convert a

file from a format to

another format.

16
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EP EUFAR General Airborne Data-proc g Software - GUI

File  Processing About

ORO | OO | B® | B@® | OO

Global Metadata | Variables
Title: falcon core measurements for the RAINADU @ Source: safire-fa20 airborne observation @

Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History: Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* When Saving As is selected, just enter the name of the new file and the format, then click Save to
confirm the action.

4.4 How to close a file?

* Once a file has been opened, it is possible to close it by clicking on @

I53 EUFAR General Airborne Data-proc g Software - GUI

File  Processing  About

@OQ | OO | O® | B®® | B0

Global Metadata | Variables

Title: falcon core measurements for the RAINADU @ Source: safire-fa20 airborne observation @

Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @
History:  Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* As a consequence, the graphical interface should be cleaned.

4.4. How to close a file? 17
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EP EUFAR General Airborne Data-processing Software - GUI

File  Processing About

@O0 I 0 &©®  @® | @®

X

4.5 How to modify the global attributes of a NetCDF file?

EGADS GUI proposes two ways to modify a global attribute: from the global attributes tab and from the global
attributes window. The global attributes tab only shows the most important attributes, in agreement with the
EUFAR Standards & Protocols NetCDF convention. The second solution is the only one if the user wants to
display other attributes and to create and/or delete global attributes.

4.5.1 From the global attributes tab

* To unlock a field and edit the associated attribute, click on @ The @ icon is replaced by a @ icon to
confirm that you are in edit mode.

#58 EUFAR General Airborne Data-processing Software - GUI

File  Processing  About

@O0 IR0 ®® | &® | O0

Global Metadata | Variables
Title: falcon core measurements for the RAINADU Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History:  Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Then, modify the attribute as you wish.
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EP EUFAR General Airborne Data-proce! Software - GUI - modified

File  Processing About

@O0 | 0 8®  @® | OO

Global Metadata | Variables

Titler measurements for RAINADUST campaign (&)  Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @
History:

Final data processing by CNRM-GAME(Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

e And click on @ to confirm the modification.

£52 EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing  About

@O0 I Q0 | @®  @® | OO

Global Metadata | Variables

Title: measurements for RAINADUST campaign Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @
History:

Final data processing by CNRM-GAME(Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* The software should display the modified attribute and the word modi fied in the window title.

£52 EUFAR General Airborne Data-proce: Software - GUI - modified

File  Processing  About

@O0 I Q0 | @®  @® | OO

Global Metadata | Variables

Title: measurements for RAINADUST campaign @ Source: safire-fa20 airborne observation @

Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History:  Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0
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4.5.2 From the global attributes window

* Click on \¥/ to open the global attributes window.

#58 EUFAR General Airborne Data-processing Software - GUI

File  Processing  About

@00 IRV I e® | @® | OO0

Global Metadata | Variables

Title: falcon core measurements for the RAIN4DU @ Source: safire-fa20 airborne observation @

Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @
History:  Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Here you have the possibility to create, modify and delete global attributes. Click on Show other
attributes to display other attributes not showed in the window. To modify a global attribute, just
click in the associated field and enter your text. Then click on Save to confirm your modification.

Global Attributes

Mandatory global attributes

Conventions: CF-1.0
title: measurements for RAIN4DUST campaign

institution: SAFIRE : Service des Avions Francais Instrumentes pour la Recherche en E|

source: safire-fa20 airborne observation

Show other attributes

Add attribute: | Make a choice... v

Save Cancel

* The software should display the modified attribute and the word modified in the window title.

Chapter 4. Tutorial
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EE EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing About

@O0 | 0 8®  @® | OO

Global Metadata | Variables
Title: measurements for RAINADUST campaign @ Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History: Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

4.6 How to modify the attributes of a variable ?

EGADS GUI propose two ways to modify a variable or a group attribute: from the variable attributes tab and from
the variable attributes window. The variable attributes tab only shows the most important attributes, in agreement
with the EUFAR Standards & Protocols NetCDF convention. The second solution is the only one if the user wants
to display other attributes and to create and/or delete variable attributes.

4.6.1 From the variable tab

e Select the Variables tab.

m EUFAR General Airborne Data-processing Software - GUI

File  Processing About

@O0 I 0 @®  @® | O
Global Metadata Vari*es

Title: falcon core measurements for the RAIN4DU @ Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAINADUST @

History: Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Select a variable in the left list and click on @ to unlock the associated field of the attribute you want to

modify. The @ icon is replaced by a @ icon to confirm that you are in edit mode.
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E,a EUFAR General Airborne Data-pro g Software - GUI - modified

File  Processing About

@O0 | 0 ©®  @® | @®

Global Metadata | Variables

[7] alt_alti_gps_1 /N Object type: Dataset

[ alt_ins_m_1 k Variable name: alt_alti_gps_1 @
D att_capgeo_ins_1 Long name: altitude from GPS measurements

[ att_pitch_ins_1 Category: position %
[ att_roll_ins_1 Units: meter

{] hum_RapM_zero_1 Fill value: -9e+33

B hum_RapM_td_h_1 Dimensions: 13616 (time)
[ hum_rel_aero_1 EGADS

2] hum_td_h_sync_1 Processors:

= . v

* Enter your text and click on @ to confirm your modification.

* The software should display the modified attribute and the word modi fied in the window title.

#58 EUFAR General Airborne Data-pracessing Software - GUI - modified

File  Processing About

@O0 Q0 @R | &8 | @G

Global Metadata | Variables

[1] alt_alti_gps_1 A Object type: Dataset

[7] alt_ins_m_1 Variable name: alt_alti_gps_1 @
D att_capgeo_ins_1 Long name: altitude from GPS measurements @
[ att_pitch_ins_1 Category: position @
[ att_roll_ins_1 Units: meter

£] hum_RapM_aero_1 Fill value: 9e+33

D hum_RapM_td_h_1 Dimensions: 13616 (time)
D hum_rel_aero_1 EGADS

[ hum_td_h_sync_1 processors:

= - v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

Note: It is possible to modify the name of a group with the same methodology. In that case, just select a group
and follow the procedure from above.

4.6.2 From the variable attributes window

e Select the Variables tab.
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EE EUFAR General Airborne Data-proc g Software - GUI

File  Processing About

@O0 | 0 | 8®® | ®@® | O®
Global Metadata Vari*es

Title: falcon core measurements for the RAINADU @ Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History: Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Select a variable and click on \& to open the global attributes window.

E EUFAR General Airborne Data-proc g Software - GUI

File Processing  About

@O0 | 0G| ©® | @O | B®

Global Metadata | Variables

D alt_alti_gps_1 k
D alt_ins_m_1

D att_capgeo_ins_1
D att_pitch_ins_1

D att_roll_ins_1

D hum_RapM_aero_1

“  Object type: Dataset

Variable name: alt_alti_gps_1
Long name:

Category: position

CECHC]

Units:  meter

Fill value: -9e+33

bl Dimensions: 13616 (time)
D hum_rel_aero_1 EGADS
[2] hum_td_h_sync_1 processors:

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Here you have the possibility to create, modify and delete variable attributes. Click on Show other
attributes to display other attributes not showed in the window. To modify a variable attribute, just
click in the associated field and enter your text. Then click on Save to confirm your modification.

Variable attributes - /alt_alti_gps_1

Mandatory attributes
units: ' meter

_Fillvalue: -9e+33

Hide other attributes

Category: position ®
fct_origin: Interpol_irreg_mnq (rft_TIME_L, rft_LLATIME _utc_1, alt_al ®
long_name: altitude from GPS measurements ®
long_name_fir: Hauteur ellipsoidale mesuree par GPS interpolle sur Temp ®
missing_value: 9e+33 ®
standard_name: altitude ®

Save k Cancel

* The software should display the modified attribute and the word modified in the window title.
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EE EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing About

@O0 | 0 ©®  @® | @®

Global Metadata | Variables

[] alt_alti_gps_1 /S Objecttype: Dataset

[ alt_ins_m_1 Variable name: alt_alti_gps_1 @
D att_capgeo_ins_1 Long name: altitude from GPS measurements. @
[ att_pitch_ins_1 Category: position @
[ att_roll_ins_1 Units: meter

(] hum_RapM_aero_1 Fill value: -9e+33

B hum_RapM_td_h_1 Dimensions: 13616 (time)
D hum_rel_aero_1 EGADS

2] hum_td_h_sync_1 processors:

= - ) v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

Note: It is possible to modify/create/delete the attributes of a group. In that case, just select a group and follow
the procedure from above.

4.7 How to process a variable?

EGADS GUI gives the user the possibility to use and apply algorithm embedded in EGADS. Because of the
limitation of the GUI, actually, it is only possible to execute one algorithm at a time. All processings are done
through the processing window.

¢ To launch the processing window, click on . The button should be enabled if variables are detected in the
GUL

E EUFAR General Airborne Data-processing Software - GUI

File Processing  About

@O0 | 00 | ©R | §® | OO

Global Metadata | Variables
Title: falcon core measurements for the RAINADU @ Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History: Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* The processing window is composed of three tabs: the first one to choose the algorithm, the second one to
choose the variable(s) processed by the algorithm, and the last one to set the output(s). First, the user has
to choose an algorithm by selecting a Category and an Algorithm. Information are displayed in the
lower part of the tab. Then click on the Input (s) tab.
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Processing - AltitudePressureRaf

Category: Thermadynam'% hd
Algorithm: | AltitudePressure| ak v

Purpose: Calculate pressure altitude

Atmosphere definitions

Launch processing Cancel

Choose an algorithm | Inpm(s) = Output(s)

Please choose a category and an algorithm to begin the processing. Once it has been
done, please proceed with the next step: Input(s).

Description: calculate pressure altitude using static pressure and the US Standard

 Select the variable(s) to be injected in the algorithm. Info buttons are here for the description of the variables
involved in the algorithm. Then click on Output (s).

Processing - AltitudePressureRaf

Please select a variable, or write a number,
please proceed with the next step: Output(s).

P_s: | pre_s_av_1 k v

Launch processing Cancel

Choose an algorithm | Input(s) Outplﬁ)

r each input. Once it has been done,

* Choose a name for the output(s). The name(s) will be displayed in the main window after the processing.

Processing - AltitudePressureRaf

available, check all inputs and outputs.

alt_p: pressure_altitude

Launch processink Cancel

Choose an algorithm | Input(s) = Output(s)

Please write a variable name for each output. Once it has been done, please click on
the button Launch processing to execute the algorithm. If the button is not

* Depending on the size of the input variables and on the complexity of the algorithm, the processing can take

4.7. How to process a variable?
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time. Once the output(s) is(are) ready, the new variable is displayed in the Variables tab.

#58 EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing  About

@O0 | Q0 @®  @® | @®

Global Metadata | Variables

[ tpr_srd_1 “~  Objecttype: Dataset

[Z] ven_DD_pgps_corrFE... Variable name: pressure_altitude @
D ven_FF_pgps_corrFEN... Long name: pressure altitude @
[7] ven_e_pgps_corrFEN... Category: Thermodynamics, Aircraft State @
D ven_n_pgps_corrFEN... Units: m

£ ven_v_pgps_corrFEN... Fill value: -9e+33

[ vit_s_ins_1 Dimensions: 13616

D vit_v_ins_sync_ms._1 EGADS  AltitudePressureRaf

D pressure_altitude k processors:
v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

Note: When a variable is created, by an algorithm or by the user, there is no dimension associated to this variable.
Thus Dimension label is displayed in red. It is the duty of the user to click on the Dimension button and assigned
a dimension to this variable. A variable with no dimension won’t be saved.

4.8 How to select a dimension for a variable?

¢ A variable, when it has been created by the user or by an algorithm, does not have a dimension. Thus, a
small warning icon is displayed instead of the usual variable icon. Moreover, when selecting the variable,
the field Dimensions is colored in red and a tooltip give details about the issue.

E EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing  About

@O0 | Q0 &©®  @® | @®

Global Metadata | Variables

[ tpr_srd_1 A Object type: Dataset

[Z] ven_DD_pgps_conFE. .. Variable name: time_yr @
D ven_FF_pgps_corrFEN... Long name: timeindecimalyear @
[7] ven_e_pgps_corrFEN... Category: @
[f] ven_n_pgps_corrFEN... Units:  year

D ven_v_pgps_corrFEN... Fill value:

[ vit_s_ins_1 Dimensions: 13616
[ vit_v_ins_sync_ms_1 ‘ This variable has no dimension i

A time_yr processors:

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

¢ To select a dimension for a variable, click on at the right side of the Dimensions field.
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EE EUFAR General Airborne Data-pro g Software - GUI - modified

File  Processing About

@O0 | 0 ©®  @® | @®

Global Metadata | Variables

[ tpr_srd_1 /s Objecttype: Dataset
[7] ven_DD_pgps_corFE... Variable name: time_yr @
B ven_FF_pgps_corrFEN... Long name: timein decimalyear @
& ven_e_pgps_corrFEN. .. Category: @
5| ven_n_pgps_corrFEN... Units: year
D ven_v_pgps_corrFEN... Eilllvalue:
B vit_s_ins_1 Dimensions: 13616 %
D vit_v_ins_sync_ms_1 EGADS  TimeToDecimalYear
/N time_yr processors:

v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* The Dimension window is displayed and list all available dimensions found in the file into the main com-
bobox. From here you can select a dimension for your variable, or remove a dimension from your variable.
There is also the possibility to make a dimension from a variable, and vice versa. As all other variables are
associated to the time, let’s assign the time to our new variable.

Manage dimensions

Dimension 1: | /time k v

[ Convert the variable to a dimension

ok k Cancel

* Once validated, the warning icon is replaced by the standard variable icon, and all warning messages are
cleared. The dimension is now listed in the Dimensions field.

E EUFAR General Airborne Data-pro g Software - GUI - modified

File  Processing  About

@O0 | 0 &@®  @® | O@®

Global Metadata | Variables

& tpr_srd_1 ~ Object type: Dataset
[7] ven_DD_pgps_corFE... Variable name: time_yr @
D ven_FF_pgps_corrFEN._. Long name: timein decimalyear @
D ven_e_pgps_corFEN... Category: @
& ven_n_pgps_corrFEN... Units: year
D ven_v_pgps_corrFEN... Eilllvalue:
B vit_s_ins_1 Dimensions: 13616 (time)
(0 vit_v_ins_sync_ms_1 EGADS  TimeToDecimalvear
[ time_yr processors:

v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

Note: When selecting a dimension, this one should have the same shape than the corresponding variable dimen-
sion. If it is not the case, a warning message will be displayed.
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4.9 How to make a dimension from a variable?

* As our new variable is a converted time, it is a good opportunity to make it a dimension. Click again on the
Dimension button.

m EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing  About

@O0 | Q0 ©®  @® | O®

Global Metadata | Variables

& tpr_srd_1 S Object type: Dataset
[Z] ven_DD_pgps_conFE... Variable name: time_yr @
D ven_FF_pgps_corrFEN... Long name: timeindecimalyear @
D ven_e_pgps_corFEN... Category: @
D ven_n_pgps_corrFEN... Units: year
D ven_v_pgps_corrFEN... Fill value:
B vit s ins 1 Dimensions: 13616 (time) Q
B e EGADS ' TimeToDecimalYear
D time_yr processors:

v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

¢ Then click on Convert a variable to a dimension and click Ok.

Manage dimensions

Dimension 1: | /time v

%mwer‘t the variable to a dimension

ok k Cancel

* The icon of the variable has changed to the dimension icon, and Object type shows now Dimension.

m EUFAR General Airborne Data-pro g Software - GUI - modified

File  Processing  About

@O0 | Q0 E@®  @® | O®

Global Metadata | Variables

[ tpr_srd_1 “~  Object type: Dimension
[7] ven_DD_pgps_corFE... Variable name: time_yr @
D ven_FF_pgps_corrFEN... Long name: timeindecimalyear @
D ven_e_pgps_corFEN... Category: @
[1] ven_n_pgps_corrFEN... Units:  year
D ven_v_pgps_corrFEN... Fill value:
] vit_s_ins_1 Dimensions: 13616 (time_yr)
D vit_v_ins_sync_ms_1 EGADS  TimeToDecimalvear
[ time_yr processors:

v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

4.10 How to move a variable in the folder/variable tree?

¢ In the variable list, it is possible to move variables/dimensions manually from a folder to another one. First
select a variable and drag it to another folder.
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E,a EUFAR General Airborne Data-processing Software - GUI

File  Processing About

@O0 | 0 8®  @® | OO

Global Metadata | Variables

v [= project_1
v [= data
D sea_level
time

B FD sea_level ) |
= project_3 t

B

= project_4
= project_5

[ sea_level
.- v

test_netcdf_groups.nc | 18.86KB | NetCDF | CF-1.0

* Once the variable has been droped, it can be selected from its new folder.

F EUFAR General Airborne Data-processing Software - GUI - modified

File Processing  About

@O0 | 0 &@®  @® | O®

Global Metadata | Variables

v [ project_1 /S Object type: Dataset
v [3 data Variable name: sea_level @
[#] time Long name: @
v [= project_2 Category: @
5 data Units: ' mm
A\ sea_level Fill value: -9999.0
& project 3 Dimensions: 5(time)
= project_4 EGADS
= project_5 Processors:
= . v

test_netcdf_groups.nc | 18.86KB | NetCDF | CF-1.0

Note: Only variables/dimensions can be moved by drag & drop.

4.11 How to create a new folder?

* When working on a NetCDF or Hdf5 file, it is possible to add a folder in the workspace. From the Variables
tab, click on @,
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E? EUFAR General Airborne Data-proce! Software - GUI - modified

File  Processing About

@00 100 I |g® I ©@® | OO

Global Metadata | Variables

D alt_alti_gps_1

D alt_ins_m_1

D att_capgeo_ins_1
D att_pitch_ins_1

[ att_roll_ins_1

D hum_RapM_aero_1
D hum_RapM_td_h_1

D hum_rel_aero_1

2] hum_td_h_sync_1

=] P = 4

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

¢ A new folder is created with a default name.

£52 EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing  About

@O0 | Q0 | @®  @® | OO

Global Metadata | Variables

[ tpr_srd_1 ~ Object type: Group

D ven_DD_pgps_corrFE. .. Group name: new_folder @
D ven_FF_pgps_corrFEN...

D ven_e_pgps_corrFEN...

D ven_n_pgps_corrFEN...

D ven_v_pgps_corrFEN. ..

[ vit_s_ins_1

D vit_v_ins_sync_ms_1

= new_folder k

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

4.12 How to copy a variable?

* It’s really easy to make a copy of a variable. Select it from the Variables tab.

#58 EUFAR General Airborne Data-proce! Software - GUI

File  Processing  About

@O0 Q0 @® | &8 | @G

Global Metadata | Variables

[] alt_alti_gps_1 k A~ Objecttype: Dataset

[ alt_ins_m_1 Variable name: alt_alti_gps_1 @
[] att_capgeo_ins_1 Long name: @
[ att_pitch_ins_1 Category: position @
D att_roll_ins_1 Units: meter

[Z] hum_RapM_aero_1 Fill value: -9e+33

{Z] hum_RapM_td_h_1 Dimensions: 13616 (time)
[7] hum_rel_aero_1 EGADS

[Z] hum_td_h_sync_1 Processors:

= . N

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0
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 Right click to display the object menu. And click on \& to make the copy.

#58 EUFAR General Airborne Data-proc g Software - GUI

File  Processing About

@O0 I Q0 @® | &8 | @G

Global Metadata | Variables

[ alt_alti_gps_1 7\ Obiect type: Dataset
Copy yariable
[ alt_ins_m_1 me: alt_alti_gps_1 @
B @ DispldWariable @
att_capgeo_ins me
3 @ Plot variable
att_pitch_ins_1 2 iti
D e @ Delete variable - (position @
[ att_roll_ins_1 Units: meter
£] hum_RapM_aero_1 Fill value: 9e+33
D hum_RapM_td_h_1 Dimensions: 13616 (time)
D hum_rel_aero_1 EGADS
[ hum_td_h_sync_1 processors:
v
m [

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* To paste the variable, right click somewhere in the variable tree, and click on .

m EUFAR General Airborne Data-processing Software - GUI

File  Processing About
@O0 I 0 ©®  O©® @
Global Metadata | Variables

alt_alti_gps_71 5 Nhiact type: Dataset
@ EQ @® copyvariable

B att_ins_m_1 ® Ppasteyariable rome: @
| att_(apgeo_ir® DispldWariable name: @
D attﬁpit(hjns,@ Plot variable egory: position @
& attrollins_1@) pelete variable Units:  meter

{] hum_RapM_aero_1 Fill value: -9e+33

D hum_RapM_td_h_1 Dimensions: 13616 (time)
D hum_rel_aero_1 EGADS

[ hum_td_h_sync_1 Processors:

= - ) v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* The new variable is an exact copy of the previous one, with a different name.

m EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing About

@O0 I Q0 @® | &® | O

Global Metadata | Variables

& tpr_srd_1 -~ Object type: Dataset
D ven_DD_pgps_corrFE... Variable name: alt_alti_gps_1_copyl @
| ven_FF_pgps_corrFEN... Long name: @
D ven_e_pgps_corrFEN... Category: position @
5| ven_n_pgps_corrFEN... Units:  meter
D ven_v_pgps_corrFEN... Fill value: | -9e+33
£ vit_s_ins_1 Dimensions: 13616 (time)
D vit_v_ins_sync_ms_1 EGADS
[ alt_alti_gps_1 ﬁpyl processors:

v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0
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Note: Only variables/dimensions can be copied and pasted.

4.13 How to delete a variable?

¢ Inthe Variables tab, select a variable in the list and click on ®

#58 EUFAR General Airborne Data-processing Software - GUI - modified

File  Processing  About

@O0 100 xR @® | @G

Global Metadata | Variables

[ tpr_srd_1 “  Objecttype: Dataset

& ven_DD_pgps_corrFE... Variable name: pressure_altitude @
& | ven_FF_pgps_corrFEN... Long name: pressure altitude @
[7] ven_e_pgps_corrFEN... Category: Thermodynamics, Aircraft State @
D ven_n_pgps_corrFEN. .. Units: m

D ven_v_pgps_corrFEN... Fill value: -9e+33

£ vit_s_ins_1 Dimensions: 13616
D vit_v_ins_sync_ms_1 EGADS ' AltitudePressureRaf

D pressure_altitude k processors:
v

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

Note: It is possible to delete a group and all variables/groups in the previous group. In that case, just select a
group and follow the procedure from above.

4.14 How to create an algorithm through the GUI?

EGADS GUI offers the possibility to create algorithm from a window, by filling in different type of fields. If a
complex algorithm has to be written, the most suitable way is to use a text editor like Notepad++ (Windows) or
Kate (Linux) and modify the template provided in the EGADS algorithm directory. For more details on how to
create algorithms and the purpose of each field, please take a look in the EGADS Lineage Documentation, chapter
ALGORITHM DEVELOPMENT.

* To launch the algorithm creation window, just click on @
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EE EUFAR General Airborne Data-processing Software - GUI

File  Processing About

@00 00 | e® | O{ | OO

X

* The algorithm creation window is composed of three tabs. The first one to prepare all metadata (category,
sources, ...) and the algorithm formula, the second one to create all inputs needed by the algorithm, and
the last one to create all outputs returned by the algorithm. First let’s prepare all metadata and then the
algorithm itself. A special attention should be paid to the Algorithm field. The formula has to be written
in Python 3 (importing modules like numpy is possible). The input variables injected in the algorithm and
the output variables returned by the algorithm have to be prepared in the next tabs. Once you are done with
the first tab, click on the tab Input (s).

Algorithm creation ? X

Algorithm In;ﬁ(s) Output(s)
Algorithm name®  myalgorithm Algorithm sources: no source
Algorithm author(s): John Doe Algorithm references: Bulletin of MySealevel Cie n°6

Algorithm purpose:  To correct an error in data
Algorithm description: An offset has been introduced in the pre-processing data. The algorithm corrects it.

Algorithm category: | corrections v

Algorithm: res_a=var_a-105.5
returnres_a

Save Cancel

* To create an input variable, click on the + button and fill in the different fields. Then click on the tab
Output (s).
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Algorithm creation 7

Algorithm | Input(s)  Outpgi(s)
Click on the '+' button to add a new input
Input symbols: var_a
® Input units: m
Input type: vector
Input description: sea level height above mean sea surface
Save Cancel

* To create an output variable, click on the + button. The output variable(s) is(are) the result of the algorithm.
As EGADS and EGADS GUI are coded in Python, the output variable(s) should be returned by the algo-
rithm: return var. If the Units of a result has to be the same as one of the input, the user can enter
input and the input number (starting at 0): inputO if the output unit has to be the same than the first
input variable. It’s the same for the Output standard name and the Output long name. Once
all fields are filled, click on the Algorithm tab.

Algorithm creation

Algorithm | Input(s) = Output(s)

Click on the '+' button to add a new output

Output symbol: res_a Output standard name: input0 corrected
Output units: inputd Output long name: input0 corrected for an offset
Output type: vector
® Qutput description: sea level height corrected for an offset added during the pre-processing

Output category: | Make a choice... | ™ Corrections
Oceanography

Save k Cancel

Note: It is important to remember that special characters and punctuation, apart from the following list .

4 4

- _,can’t be used in the different fields. The system won’t remove them and it can lead to an exception when

the GUI tries to load the algorithm.

Note: There is no system to check the algorithm result. Once the algorithm is saved, EGADS and its GUI expect

34
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the algorithm to be true and stable.

Note: If using the stand-alone version of the GUI, new algorithms are saved in the user_algorithms folder
in the EGADS $HOME directory. The user always has the possibility to create an algorithm manually with a
text editor. In that case, follow the EGADS documentation about new algorithms and save the algorithm in the
user_algorithms folder. Do not forget to edit or create __init__.py files.

4.15 How to display information about an algorithm?

When processing data, it is always a good idea to understand how an algorithm works before making use of it.
EGADS GUI offers the possibility to display an algorithm in a window.

* To launch the algorithm display window, just click on the Processing item in the menu bar, then select
a category and click on an algorithm.

m EUFAR General Airborne Data-processing Software - GUI

File = Processing About

@ @ Embedded algorithms » Comparisons '@ ComparegramLcss
@ User-defined algorithms * Corrections 4

Mathematics 4
Microphysics 4
Radiation 4
== Thermodynamics Pf========== 1

Transforms 4

K

Choose a file or drop it here.

* Information about an algorithm can be found in several tabs.

Algorithm - CompareParamLcss.py ? X

Information | Input(s) | Output(s) | Algorithm
Algorithm name: CompareParamLcss
Creation date: 2013-02-1718:01 Version: 1.8

Algorithm purpose:  This algorithm computes a similarity factor between two timeseries using the Longest Common
Subsequence (LCSS) method

Algorithm description: This algorithm uses the Morse-Patel method to evaluate the Longest Common Subsequence for two
timeseries. The timeseries compared can be multi-dimensional. The returned value represents the
longest common subsequence length, .e. the number of corresponding points

Algorithm sources:

Algorithm references: Morse, M. and J. M. Patel, 2007: An Efficient and Accurate Method for Evaluating Time Series Similarity.
SIGMOD'07, June 11-14 2007, Beijing, China.

ok
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4.16 How to display variable data?

The EGADS GUI offers the possibility to display the values of a variable.

¢ First select the Variables tab.

#54 EUFAR General Airborne Data-processing Software - GUI

File  Processing  About

@O0 | Q0 | @®  @® | OO
Global Metadata Vari*es

Title: falcon core measurements for the RAIN4ADU @ Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History:  Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2dfR @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Then select a variable and click on . You can also right click on a variable to display the variable menu
and then click on \&Y Display data.

E EUFAR General Airborne Data-processing Software - GUI

File  Processing  About

@00 100 ¥ | @8 | QO

Global Metadata | Variables

[] alt_alti_gps_1 “ Object type: Dataset

D alt_ins_m_1 Variable name: alt_alti_gps 1 @
[] att_capgeo_ins_1 Long name: @
[] att_pitch_ins_1 Category: position @
[ att_roll_ins_1 Units: meter

[ hum_RapM_aero_1 Fill value: -9e+33

B Dimensions: 13616 (time)
[2] hum_rel_aero_1 EGADS
[7] hum_td_h_sync_1 processors:

= : - e

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* The values are displayed in a table, and few information are given like the units and the name of the variable.

Display Data

Variable: /alt_alti_gps 1
Units: meter

Dimension(s): 13616 (/time)

Time
31659.24011000000.  31660.240009 31661.240009 31662.240008 31663.240009
1 135.945126 35.945126 35.60266 35.418068 35.341366
< >

Ok
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4.17 How to plot a variable ?

By integrating the Python modules Matplotlib and Cartopy, the EGADS GUI gives the user a great tool to plot
data and save the result in a graphic file. Times series and gridded data, georeferenced or not, are handled by the
plot window. Actually, there is a limitation with gridded data. Due to an early version of Cartopy, the modification
of ticks and labels is only possible for PlateCarree and Mercator projection, until a new version of Cartopy is
released.

* To access the plot module, select first the Variables tab.

E EUFAR General Airborne Data-processing Software - GUI

File Processing  About

@O0 | 0 | @® | ®@® | O®
Global Metadata Vari*es

Title: falcon core measurements for the RAINADU @ Source: safire-fa20 airborne observation @
Institution: SAFIRE : Service des Avions Francais Instrun @ Project: RAIN4DUST @

History: Final data processing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
by piguet on 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Then select a variable (or more) and click on . You can also right click on a variable to display the
variable menu and then click on \&J Plot data.

E EUFAR General Airborne Data-processing Software - GUI

@O0 100 | &@® | @® | O

[] alt_alti_gps_1 k / Objecttype: Dataset

D alt_ins_m_1 Variable name: alt_alti_gps 1 @
[] att_capgeo_ins_1 Long name:

P& g
[] att_pitch_ins_1 Category: position @
[ att_roll_ins_1 Units: meter
7] hum_RapM_aero_1 Fill value: -9e+33
[ hum_RapM_td_h_1 Dimensions: 13616 (time)
[7] hum_rel_aero_1 EGADS
D hum_td_h_sync_1 processors:
] . . ~

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* Time series or gridded data are plot using default options. Figure and plot options are available to modify
entirely the plot. There is also a tab for options dedicated to the saving process.
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Data Plot ?

® @ NG
Plot window Figure options Plot options Save options
12000 -
— alt_alti_gps_1
10000 -
8000 4
6000 +
-
&
@
E
4000 -
2000 4
0
—2000 T T T T T T T 1
30000 32000 34000 36000 38000 40000 42000 44000 46000
seconds since 2011-06-11 00:00:00 UTC

* An example of what can be achieved with gridded data.

® ®0® | @

Plot window Global options Plot options Save options
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4.18 How to export data to an external format ?

If the user wants to display data into Google Earth software, there is a possibility to export data to KML/KMZ file
format. At this time, only data along a georeferenced path (generally time series) can be exported and displayed.
Later, it will be possible to generate map and embed it in a KML/KMZ file for gridded data.

* To launch the export window, click on the File menu and then on @ The button should be enabled if a
netCdf of NasaAmes file has been opened.
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EE EUFAR General Airborne Data-processing Software - GUI

@ Open...

@ Open recent...

@ Quick access...
@ Save as...

@ Close...

® Export...

@ Batch processing...

@ Exit...

»

File  Processing  About

O @® | @® | O

M
priables
measurements for the RAINADU @ Source: safire-fa20 airborne observation @
}‘vicedesAvions Francais Instrun @ Project: RAINADUST @

orocessing by CNRM-GAME (Meteo-France/CNRS) with AIDA;Conversion to netCDF with vec2df.R @
n 2012-08-07 15:37:18

fs-core_safire-fa20_20110611_r0_fs110013.nc | 1.15MB | NetCDF | CF-1.0

* The export window is composed of a combobox to select the new format, a menu on the left for the different
sections linked to the selected format and a central widget displaying the different options. First, select the
format Google Earth - Time series.

Export to Google Earth - Time Series

Coordinates
Variables
Options

Colormap

Export

Choose a format: | Google Earth - Time series k\/

Cancel

* Click on Coordinates. This part is mandatory, it is used to build the path in Google Earth. Choose a
variable for the longitude and latitude, then a variable for the altitude, or select Stick to the ground if altitude

is not necessary.

Export to Google Earth - Time Series

Choose a format: | Google Earth - Time series N
Coordinates Longitude: | /pos_lon_gps_1 v
Variables Latitude: | /pos_lat_gps_1 v
Options Altitude: | /alt_alti_gps_1 v
Colormap

Export Cancel

e Then click on Variables. Select the variable you want to “display” in Google Earth and click on the
arrow button to register if. At this time, only one variable can be registered, but this number should increase

once the function is stable.

4.18. How to export data to an external format ?
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Export to Google Earth - Time Series

Choose a format: | Google Earth - Time series N
Coordinates Add one or more variables: | ftpr_srd_1 ~
Variables Variable(s) displayed in  /ipr_srd_1
Options Google Earth:
Colormap
Export Cancel

Export to Google Earth - Time Series

Choose a format: | Google Earth - Time series N
Coordinates Path width: m=® 5px
Variables Connect path to ground
Options Add transparency to the wall
Colormap Transparency: ——) 50 %

[ Reduce the number of samples in time series

Keep 1 sample on:

Export Cancel

Export to Google Earth - Time Series

Choose a format: | Google Earth - Time series N
Coordinates Choose a colormap: | [ n - A
Variables Colormap position: | vertical - left ~
Options Value used for colorization:  mean v
Colormap [ Reverse colormap ?

Handle colormap values automatically ?

Min: Nbr of

Max: Set colorbar ticks

Handle colormap dimensions automatically ?

Figure width: Figure height:

Pasitian from left- Colarman width: 7

Export Cancel

* Here is the result in Google Earth:

* Click on Options. Here are referenced few options to tweak the look of the path. If the path and the
variable to be displayed in Google Earth contain a great number of points, it is possible to reduce the
amount of points with the last option.

* And finally click on Colormap to tweak the colormap. Eight colormaps are available at this time and more
tweaking options will be available in the future. To save the file, click on Export once the button has been
activated : only Coordinates, Variables and Colormap are mandatory to activate it.
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4.19 How to use the batch processing function ?

EGADS GUI gives the user the possibility to use a batch processing function. This way it is possible to use an
algorithm, concatenate, delete one or more variables, one or more metadata, or just convert between file formats,
with multiple files.

* To launch the batch processing window, click on the File menu and then on . The button should be
enabled if variables are detected in the GUI.

f53 EUFAR General Airborne Data-processing Software - GUI

File  Processing  About
o o O X &@® | @G
@ Open recent... 4 ) 9 . ‘ ‘ @ @
@ Quick access... 4
@ Save as...

@ Close...
® Export.. (e e e e e e |

@ Batch proces%g...
@ Exit...

X

* The processing window is composed of three to four tabs: the first one to choose the processing (concatena-
tion, variable or metadata deletion, conversion between file format, algorithm processing), the second one
to choose the files to be processed, the third one, if needed by the processing, can list options, and the last
one to set the output folder and the filename oprtions of all new files.
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Batch processinmg

Processing Source Destination

Processing: | Make a choice... v

Errors: | Stop processing if an error occurs v

Launch processing Cancel

* First, select a processing in the processing combobox, for example Execute an algorithm, then select a
Category and an Algorithm in the following comboboxes.

Processing = Source | Algorithm options Destination

Processing: | Execute an algorithm k v

Description:  All EGADS algorithms are available inthe batch processing window. Please select one of them to
display information about it. An Algorithm options tab is then displayed to handle inputs and
outputs for the algorithm. Please take note that the list of variables displayed in the Algorithm
options tab are retrieve from the first file in the Source tab.

Category: Transfurmki ~
Algorithm: | TimeToDecinfalYear, ~
Information:  Given a vector oftim&lapsed and an optional reference year, this algorithm convert the data to
aformatin decimalyear. Ex: 1995.0125

Errors: | Stop processing if an error occurs v

Launch processing Cancel

* Select the files to be processed by the algorithm. It will populate automatically the options and a list of
variable in the next tab.

Processing Source Algorithm options Destination

Folder: D:\Travail\Developementfiles\test_files\batch_processing\TEST_ALGO_NC %
Format: @ NetCDF (O NASAAmes (O HDFS5

Files: MSL_Serie MERGED_Global_AVISO_GIA_Adjust_Filter2m_0.nc
MSL_Serie MERGED_Global_AVISO_GIA Adjust_Filter2m_1.nc
MSL_Serie_MERGED_Global_AVISO_GIA_Adjust_Filter2m_2.nc
MSL_Serie_ MERGED_Global_AVISO_GIA_Adjust_Filter2m_3.nc
MSL_Serie MERGED_Global_AVISO_GIA Adjust_Filter2m_4.nc

Oe®® <>

MSL_Serie_ MERGED_Global_AVISO_GIA Adjust_Filter2m_5.nc
MSL_Serie_MERGED_Global_AVISO_GIA_Adjust_Filter2m_6.nc
MSL_Serie_ MERGED_Global_AVISO_GIA_Adjust_Filter2m_7.nc
MSL_Serie MERGED_Global_AVISO_GIA Adjust_Filter2m_8.nc

MSL_Serie_MERGED_Global_AVISO_GIA_Adjust_Filter2m_9.nc

Launch processing Cancel

* As in the processing window, select the variables to be injected in the algorithm, and choose a name for the
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output(s).

Batch processinmg

Input(s)
t: | /time k ~
t_ref:

Output(s)

ty: new_time

Cancel

Processing | Source | Algorithm options Destination

* Finally select an output folder, and set options to define a new filename for all output files. Click on Launch

processing to start the batch processing.

Batch processinmg

File naming

Let the GUI handle the file naming

Launch process'\n% Cancel

Processing | Source | Algorithm options | Destination

Ma

a

Ma

Folder: D:\Travail\Developement\files\test_files\batch_processing\TEST_ALGO_NC\RESU Lﬂ

Make a choice:

ke a choice.

ke a choice.

ke a choice

ke a choice.

%

K P G (i 1

4.19. How to use the batch processing function ?
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