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1. INTRODUCTION 

1.1 Document scope 

In the framework of BAQUNIN project, this document provides a description of usage and 
operations related to the instrument EM27/SUN FTIR spectrometer.  

 

1.2 Document objective 

This document aims to provide a detailed description of the setup for the EM27/SUN placed in the 
BAQUNIN APL, together with the detailed procedure for instrument operations and maintenance, 
data processing and archiving. Furthermore, it is provided also a detailed description of all 
encountered anomalies and issues, with related workarounds or resolution procedures. 

 

1.3 Applicable documents 

The following is a list of documents with a direct bearing on the content of this report.  Where 
referenced in the text, these are identified as RD.n, where 'n' is the number in the list 
below: 

[RD.1] Operational manual for the EM27SUNv1.0, 26.05.2014 

[RD.2] PROFFast User Manual, version Dezember 2023 

 

1.4 Acronyms 
 

Acronym Definition 

APL Atmospheric Physics Laboratory (at Sapienza) 

BAQUNIN Boundary-layer Air Quality-analysis Using Network of INstruments 

COCCON COllaborative Carbon Column Observing Network 

FTIR Fourier Transform Infra-Red 

FTP File Transfer Protocol 

GPS Global Positioning System 

KIT Karlsruher Institut für Technologie 

LAN Local Area Network 

NIR Near InfraRed 

OS Operating System 

SFTP Secure FTP 

SW SoftWare 

TCCON Total Carbon Column Observing Network 

TCP/IP Transmission Control Protocol/Internet Protocol 

USB Universal Serial Bus 
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WD Working Directory 
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2. GENERAL INFORMATION 

EM27/SUN measures the direct solar radiation from ground in near infrared (NIR) aiming at 
retrieving information about the presence of atmospheric constituents as H2O, CO2, CH4 and O2. 
Recorded spectra are evaluated to retrieve the total columns of the corresponding gases and 
subsequently dry air mole fractions.  

For instance: 

𝑋𝐶𝑂2 =
𝐶𝑂2,𝑐𝑜𝑙

𝑂2,𝑐𝑜𝑙

 

and 

𝑋𝐶𝐻4 =
𝐶𝐻4,𝑐𝑜𝑙

𝑂2,𝑐𝑜𝑙

 

 

2.1 Package content 

EM27/Sun has been received at BAQUNIN premises in Sapienza University together with all the 
necessary for the setting up. The content of the box is the following: 

- EM27/Sun FTIR spectrometer in Figure 1 (BRUKER, TN: 1815207, SN: 84, ECL: 00, WEEE-
Reg.-Nr.DE84716930; KIT, 0001 40003687 0, FTIR Spectrometer EM27/Sun). 

- Power supply cable of the EM27/Sun (Figure 2). 

- LAN and USB cables (Figure 3). 

- GPS receiver (Figure 4). 

- HP laptop in Figure 5 (KIT, 0001 69028275 0, PC, Notebook HP ProBook 6 470b Core i5-
3320M) configured with all the software needed for performing measurements (refer to Sec. 2.2) 
and its power supply cable (in Figure 6). 



 
BAQUNIN-2Technical Note  BAQ3-TEC-REP-SER-027  
EM27/SUN FTIR spectrometer  Issue 1.0 

Serco Italia SpA  Page 8 of 122 
© 2022   

Serco Business 

 

Figure 1 - EM27/Sun instrument installed on the rooftop of the “Fermi” building of 
the Physics Department of Sapienza University. 

 

 

Figure 2 - EM27/Sun power supply cable. 

 

 

Figure 3 - LAN and USB cables. 
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Figure 4 - GPS receiver. 

 

 

Figure 5 - Laptop configured by KIT. 

 

 

Figure 6 - Laptop power supply cable. 
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NOTE: It was not possible to include the laptop battery in the package because of the air shipping 
policy. 

During the on-site training, KIT technician provided a battery (compliant also with the shipped 
laptop). 

 

2.2 Installed Software  

Laptop provided is a Windows operating platform with all the software needed for performing data 
acquisitions listed below: 

- OPUS 7.0 (or higher): software used for performing measurement and display data. 
- CamTracker 3.8 (or higher): this performs the tracking of the Sun with the tracker optics. 

- GPSclock: this synchronizes the computer time. 

It has been advised to not go online with the laptop once software is installed to prevent interference 
of virus scanner with programs and to not perform OS Windows updates to preserve the integrity 
of the system as it is. 
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3. EXPERIMENTAL SETUP 

In this section are reported all the general indications provided by KIT and instrument providers to 
achieve an optimal setup1. EM27/Sun spectrometer should be placed on a stable horizontal table, 
alternatively the top-cover of the spectrometer box can also be used for placing the spectrometer 
for performing measurements.  

As best practice, in order to prevent problems to the instrument due to high or low temperatures, it 
is advisable to design a temperature-controlled cover. The spectrometer should be placed facing 
south for operations in the northern hemisphere and vice-versa from the southern hemisphere. 

GPS receiver has a magnetic holder and should not be placed close to the computer hard disk. 

The notebook should be sheltered from the Sun. 

Power, TCP/IP and camera USB cables need to be connected to the spectrometer and network 
and USB cables to the laptop, keeping in mind that USB shall be plugged to the dedicated port. 

 

3.1 Data acquisition software 

The notebook has been provided by KIT with all tools necessary for data acquisition, in this section 
a brief description of such software. 

Data processing requires different software (see Sec. 7) which has been installed in different 
machines. 

 

3.1.1 GPS 

EM27/Sun spectrometer has its own clock, which is used for data recording, but this clock as a 
certain drift in time. As a result, the spectrometer clock is synchronized with the computer clock. 
The time synchronization is done at the start of the GPSclock software. In order to minimize the 
time drift, it has been setup a synchronization occurring hourly, through a macro. 

GPS data can be verified through the “DataLogger” interface. 

 

3.1.2 CamTracker 3.8  

CamTracker (version 3.8 or higher) is the software responsible for tracking the Sun with its 
dedicated optics. 

This software is configured through a dedicated file (CamTrackerConfig file) located in the 
CamTracker <X.Y> folder (<X.Y> is the version). In this file are reported longitude, latitude, and 
height settings (so in case the instrument is moved, this file needs to be updated). 

Usage of CamTracker software is described in Sec 4.2.2.2. 

 

 

1 Contact points of KIT and COCCON can be found on Sec. 9.6 
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3.1.3 OPUS 

OPUS (version 7.0 or higher) is the software used for performing measurements and display 
acquired data. OPUS allows to perform tune the acquired signal to avoid saturation. 

It is possible to setup macros to facilitate operations. Together with the software, KIT also provided 
a macro (“RepeatedMeasurements.mtx”), which is currently used for triggering acquisitions. 
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4. ROUTINE MEASUREMENT 

This section is intended to provide an exhaustive procedure for performing acquisitions with the 
EM27/Sun hosted in Sapienza University, according to the setup described in Sec. 4.1. All reported 
steps need to be completed in sequence as they are described (if not explicitly stated). 

 

4.1 Rome Installation 

Below it is provided a short description of the EM27/SUN setup prepared in the BAQUNIN site of 
Sapienza University2 . 

 

4.1.1 Set up 

EM27/Sun spectrometer operated in Rome has been placed on the rooftop of Physics building 
located at Sapienza University (41°54’06.1” N, 12°30’57.0” E, at about 75 m asl). 

The spectrometer has been oriented along the north-south direction facing south. According to the 
established procedures, the instrument should not be moved, to preserve the initial positioning. 

A plastic shelter has been used to protect the instrument whenever it is not performing 
measurements: EM27/Sun has been placed on a metal plate located in the lower part of the shelter; 
once the instrument is switched off and all cables are unplugged, the shelter is closed, secured by 
10 closures and a lock. 

In case of no measurement, the window of the spectrometer entrance is protected by the provided 
protective cover.  

GPS mouse has been placed on the instrument itself, far away from the notebook (according to the 
recommendations).  

A further shelter has been set up to protect the body of the instrument from the heat due to the Sun 
illumination in summertime during measurements. 

The instrument is operated through the laptop from the laboratory in the lower floor. 

 

4.1.2 Instrument Alignment 

Instrument must be placed along north-south direction, facing south (in the northern hemisphere). 
To perform the instrument alignment, if the image of the Sun is not visible on the Camera image 
section, check the top plate of the tracker: the light beam should pass totally through the hole falling 
on the spectrometer entrance window. To ensure this, rotate the instrument around the vertical axis 
until the optimal configuration is achieved. Take care that no part of the beam is obstructed by the 
rim of the tracker3. 

 

2 Rome installation is under BAQUNIN project, for contact points see Sec. 9.6 

3 See [RD-1] 
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It might happen that the achieved alignment is lost due to accidental movements. In this case, or if 
it emerges the need to implement small corrections, it might be necessary to repeat the above 
alignment procedure. 

 

Figure 7 - Instrument alignment: the light beam shall pass entirely through the 
entrance window and must not be obstructed by the rim of the instrument itself. 

Picture taken from [RD-1]. 

4.1.3 Connections 

In case no measurement is performed, all cables are stored inside the plastic shelter which 
encloses the instrument.  

Power supply cable of EM27/Sun is connected to an extension cable with a switch (the extension 
cable is usually stored inside the shelter as well). 

Cables connecting the instrument to the laptop have been set up using a range extender. In this 
way it was possible to keep the notebook and its power supply cable indoor (currently hosted in the 
laboratory and secured from the Sun). Cables need to be connected to specific ports of the range 
extender because of the port configuration (see Figure 8). In case such configuration is not 
mirrored, communication with the instrument might be affected. 
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Figure 8 - Camera cable and GPS receiver cable connected to the range extender 
ports. 

USB cable must be connected to a dedicated port of the laptop (on the left side, the one closest to 
the monitor - Figure 9). This port is mandatory because of notebook port configuration. 

 

Figure 9 - Range extender connection to the laptop via USB cable. 

 

4.2 Measurement startup procedure 

Startup procedure can be split into two different phases: 

1. Instrument preparation 
2. Measurement preparation  

 

4.2.1 Instrument preparation 

Measurement needs a series of initial actions to ensure the correct start of the instrument. This 
section reports all the steps to follow one by one for the start up. 
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1. Open the protective shelter: the instrument is already positioned and aligned southward for 
the correct measurement, but it must be uncovered. Remove the lock and open all the 
closure levers to free the upper part of the shelter. 
 

2. Uncover the instrument: once all the levers have been opened, the upper part of the shelter 
can be removed. NOTE: this operation must be done MANDATORILY BY 2 PEOPLE to 
ensure more stability while removing the shelter and to reduce the possibility of causing 
damages by an unexpected flip of the cover. 
 

3. Remove the cellophane bag protecting the aperture. 
 

4. Remove the shutter and put it into the bag. Take care to put it away from the direct light of 
the Sun (to prevent the heating of the shutter). 
 

5. Plug in cables to the instrument (Figure 10): 
 

a. Plug in the power cable of the instrument: it must be connected to the power strip 
(if not already done) and the cable of the power strip to the power. 

b. Plug the USB cable of the GPS to the instrument. 
c. Plug the network cable to the instrument. 

 

Figure 10 - Cables plugged to the instrument: from left to right, USB cable (b), 
Power supply cable (a) and LAN cable (c). 

 

6. If not already done, plug the power cable of the USB range extender. 
 

7. Switch on the power button in the extender. 
 

8. Switch on the instrument (the led near the power button will turn red and then green). 

Before starting measurements there is need to wait for about 30 minutes because of the laser 
warm-up phase. 

 

4.2.2 Measurement preparation 

Once the instrument is plugged, in the meanwhile the laser warm-up is ongoing, it is possible to 
perform some checks. 
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Power on the laptop previously connected to the instrument, login with the provided credentials and 
follow the steps reported below. 

 

4.2.2.1 Datalogger 

Start DataLogger application. This will prompt the interface reported in Figure 11. If EM27/Sun is 
correctly plugged, the table prompted will report the information on the geolocation (latitude, 
longitude and altitude). 

 

Figure 11 - Datalogger: GPS connected and correct panel at startup. 

Otherwise, if no data is reported (see picture in Figure 12, reporting “GPS init error”), check the 
connection of the laptop with the instrument focusing on GPS cables and in case the range extender 
functioning. 
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Figure 12 - DataLogger error: check GPS connection and range extender. 

 

4.2.2.2 CamTracker 

• Start CamTracker application. 

• Select “Tracker” panel. 

• Click on “Initialize Tracker” (see Figure 13). This will move the tracker from the park position 
to the initializing position. 
 

 

Figure 13 - CamTracker: Tracker panel. 

• Select “Image Processing” panel (see Figure 14). 
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Figure 14 - CamTracker: Image Processing panel. 

• Click on “Sun”. The image of the Sun should be visible in the Camera image of the tracker. 
If this is not the case, the alignment of the instrument should be repeated (see Sec. 4.1.2). 

• Activate the correction sources by clicking on the box “Camera”. The image of the aperture 
will appear inside the image of the Sun. 

• Display the contour lines and perform a visual check of them (the Sun should be inside a 
couple of concentric circles as per Figure 15). 

 

 

Figure 15 - CamTracker: Image Processing panel tracking the Sun correctly. 

• Select “Advanced” panel (see Figure 16). 
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Figure 16 - CamTracker: Advanced panel. 

• Verify the correctness of the contours of the image, the ellipse fits and the thresholds by 
selecting radio buttons on the “Display” section (Original, Threshold, Morph, Countours + 
Ell and Orig + Cont + Ell).  

• In case it is possible to tune following parameters:  
o “Gain” value (default is “32”). 
o “Exposure Time” value (default “Auto”): this will adjust the exposure time according 

to the scene (sunny or cloudy). 

• It is possible to use the option “Recalculate sun pixel” to get a new image. 

• Once all settings are nominal (all green dots in Image Processing panel), click on the menu 
option “Camera” and select “Save current field stop as standard”. This will save the current 
position in the file. 

 

4.2.2.3 OPUS 

After the laser warm-up phase, it is possible to start the measurements. 

• Start OPUS software. 

This section reports 2 different ways to start the measurement session using OPUS software. The 
first one uses the macro provided with the software. The second one was set up as a workaround 
following an issue with the acquisitions in which were registered consistent time lags between two 
different acquisitions (see details reported in Sec. 8.1). After both measurements starts, it should 
be done the check of the signals described in paragraph Check the spectrum. 

 

4.2.2.3.1 Measurement with the macro 

4.2.2.3.1.1 Preliminary checks 

• Click on “Advanced Measurement”. 

• Select “Basic” panel. 

• Click on “Load” in “Experiment” field and browse to “EM27SUN.xpm” file if it is not loaded. 
In case, the file can be found on “C:\\...\OPUS\xpm\EM27SUN.xpm”. 
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• Go to “Optic” panel and in the tent-menu select the entry related to the Single Channel. 

• Go to “Check Signal” panel. 

• Select “Interferogram” and “Scale Display”: counts must be below 30000 value to prevent 
saturation. 

• If counts are acceptable, click on “Save Peak Position”; otherwise go back to “Optic” panel 
and tune the gain and the channel until counts showed in “Check Signal” panel are 
acceptable. Then click on “Save Peak Position”. This will save the interferogram peak 
position for future measurements.  

• Go back to “Optic” panel and select from the tent menu the entry with “Dual Channel”. 

• Go to the “Check Signal” panel. 

• If counts are acceptable, click on “Save Peak Position”; otherwise go back to “Optic” panel 
and tune the gain and the channel until counts showed in “Check Signal” panel are 
acceptable. Then click on “Save Peak Position”. 

• Close the “Advanced Measurement” panel. 

 

4.2.2.3.1.2 Start measurement 

• Select “Macro”. 

• Choose “Run Macro”. 

• Start “Repeated Measurement.mtx”, which is located in C:\\...\OPUS\Macro\ (see Figure 
17). 

 

Figure 17 - OPUS: Run macro. 

• Select a large loop number (e.g. 1000 or 999) on the next screen. The macro will reconnect 
the spectrometer at every full hour with the computer to synchronize time. 
 



 
BAQUNIN-2Technical Note  BAQ3-TEC-REP-SER-027  
EM27/SUN FTIR spectrometer  Issue 1.0 

Serco Italia SpA  Page 22 of 122 
© 2022   

Serco Business 

4.2.2.3.2 Repeated Measurements 

4.2.2.3.2.1 Preliminary checks  

• Click on “Repeated Measurement”. 

• Go to “Optic” panel and in the tent-menu select the entry related to the Single Channel. 

• Go to “Check Signal” panel. 

• Select “Interferogram” and “Scale Display”: counts must be below 30000 value to prevent 
saturation. 

• If counts are acceptable, click on “Save Peak Position”; otherwise go back to “Optic” panel 
and tune the gain and the channel until counts showed in “Check Signal” panel are 
acceptable. Then click on “Save Peak Position”. This will save the interferogram peak 
position for future measurements.  

• Go back to “Optic” panel and select from the tent menu the entry with “Dual Channel”. 

• Go to the “Check Signal” panel. 

• If counts are acceptable, click on “Save Peak Position”; otherwise go back to “Optic” panel 
and tune the gain and the channel until counts showed in “Check Signal” panel are 
acceptable. Then click on “Save Peak Position”. 

• Close the “Repeated Measurement” panel. 
 

4.2.2.3.2.2 Start measurement 

• Following the anomaly described in Sec. 8.1, it has been established that from 22nd Jan 
2024 acquisitions should be started with this procedure. 

• Before continuing be sure that in the panel “Optic” it will be selected the “Dual Channel” 
(otherwise acquisitions will start in a single channel only). 

• Then: 
o Select “Repeated Measurement” from the “Measurement” menu on the top bar. 
o Check if the path is set to \\...\EM27\<y><m><d> and that the file name is 

<y><m><d>. 
o Then click on “Repeated Sample Single Channel” and provide as in the previous 

case a large loop number. Note that now the spectrometer is synchronized with 
the computer only at the beginning of the measurement (see Figure 18). 

 

Figure 18 - OPUS: Repeated Measurement, Basic panel. 
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4.2.2.3.3 Check the spectrum 

• Check in the “Display” window the spectra acquired (refer to Figure 19). 

 

Figure 19 - OPUS: Main panel with spectrum in Display window. 

• Second channel will be displayed by clicking the second icon in the spectra menu on the 
left side of the screen (see Figure 20). 

 

Figure 20 - OPUS: second channel selection. 

Once selected the window will show the spectrum of the second channel (Figure 21). By 
clicking the second icon more times, the colour will change. 
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Figure 21 - OPUS: second channel is the green spectrum while primary channel is 
the purple one. 

4.3 Nominal checks 

During measurement sessions it is important to control the possible saturation of acquired data. To 
do so: 

• While measurements are ongoing, access OPUS interface and open “Optic” panel (see Figure 
22). 
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Figure 22 - OPUS: Optic Panel. Here it is possible to select the detector for 
checking the signal in the Check Signal panel. 

• Select “RT-InGaAs #2 DC [Internal]” from the menu in “Detector setting” field. 

• Go to the panel “Check signal” panel and verify that counts are less than 30000. 

• If counts are less than 30000, click on “Save peak position” button, otherwise go back to 
the “Optic” panel and tune “Sample signal gain” (and “Background signal gain”) or 
“Sample preamp. gain” (and “Background preamp. gain”). 

• Then go back to the “Optic” panel and select the “RT-InGaAs_dual_DC [Internal]” in the 
“Detector setting” field. 

• Go to the panel “Check Signal” and verify that counts are less than 30000. 

Alternatively, check the peripherical signal far from the main spectrum. If it shows wave features 
at higher scales than 0.001, signal saturation is approaching4. 

In case of saturation, in the “Optic” panel, tune the gain and the amplification to fall back to 
acceptable count values. 

 

 

4 After Jan 2024, the 22nd, in order to avoid the usage of the macro (see the issue reported in Sec. 
8.1), it has been observed that counts are no longer displayed on “Check Signal” panel and this is 
the way the check has been troubleshooted. 
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4.4 Shutdown procedure 

• On the computer 
o Access the OPUS software, right click on the green scan bar in the lower part of 

the interface and select “Abort Task”. This will stop the interferometer scan. 
o Close OPUS software. Acquired data is saved automatically. 
o Access the CamTracker software, in the “Tracker” panel click on “Move Tracker to 

park position”. Wait until the tracker has been moved completely to the park 
position. 

• On the instrument 
o Switch off the spectrometer and the electric power strip. 
o Close the entrance with the lid and cover the tracker with the plastic protection 

bag. 
o Unplug ethernet cable, USB cable and power cable. 
o Insert ethernet cable in the box to protect it. 
o Insert all other cables and the extender in the box and close it. NOTE: This 

operation should be performed by at least 2 people to avoid any accidental 
damage to the spectrometer. 

 

4.5 Data Back-up 

All acquired data are automatically saved in the path reported in the OPUS software 
(C:\\...\\SN84\<y><m><d>). 

For preservation, back-up and sharing purposes all data should be properly archived also in the 
BAQUNIN database. All daily folders are stored in the BAQUNIN FTP server accessible through 
IP address via dedicated VPN by copying data in the path em27/SN84/<y><m><d>.  

A description of the em27 database tree-folder can be found on Sec. 9.5 
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5. HOUSEKEEPING NOTES 

This section involves housekeeping actions and the good practices to be put in place for a correct 
EM27/Sun management according to different weather conditions. 

 

5.1 Sunny weather 

Measurements can be taken without any issue. 

It is advisable to keep the instrument within a controlled range of temperature, mostly in the 
Summertime. Because of this, it has been installed a paperboard shelter, to prevent the direct solar 
illumination of the instrument body and ensure a natural circulation of the air. 

It is advisable to keep under control the signal status, mostly the amplitude of the signal as 
described in Sec. 4.3. 

 

5.2 Rainy weather 

Rain might cause damage to the spectrometer, which should be kept closed in case of rain. No 
measurement should be performed. 

 

5.3 Cloudy weather 

In case of slight cloud coverage, measurements can be taken anyway. Clouds in between the line 
of sight to the Sun might cause a reduction on the signal of the acquired spectra, but in case the 
sky gets clear, measurements should restart nominally. It might be required to restart the tracking 
of the Sun using the CamTracker application. 

In case of heavy cloud coverage, Sun might be not visible at all, and the instrument cannot acquire 
useful information. As reported in sec. 4.2.2.2, it is possible to tune the gain and the exposure time 
to improve the signal acquisition.  
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6. MAINTENANCE AND CALIBRATION 

In this section are reported the actions related to the maintenance of the instrument and those 
related to the calibrations. 

 

6.1 Instrument maintenance 

EM27/SUN is designed for being operated even in harsh conditions and ordinary maintenance 
actions are reduced to the minimum. 

Water might damage the instrument, so it must be kept safe from rain. 

Take care to keep it enclosed in the box whenever it is not measuring. 

Extraordinary maintenance actions might involve cleaning of the optics from dirt in case it affects 
measurements (see Sec. 8.4). 

 

6.1.1 Desiccant replacement 

EM27/SUN is not very sensitive wrt humidity when compared to MIR units, which typically require 
use of hygroscopic materials. In general, it is advisable to avoid condensing conditions inside, but 
this is hard to achieve as the spectrometer produces own heat.  

Under tropical conditions, it would be advisable to check / regenerate the drying agent regularly (~ 
3 months), in mid latitudes a semi-annual schedule would be sufficient.  

According to KIT experience, this action does not require a so strict schedule at Rome’s latitude.  

It is possible to check “manually” the status of the dryer material: normally a fraction of the used 
desiccant (if not all) is meant to change colour to highlight the need of an action. Otherwise (as 
suggested by  KIT personnel, it can be an idea to write down the weight of a brand-new desiccant 
cartridge. This could give an idea of the weight of it in case it needs to be replaced. 

In case an action it is required, it is possible to regenerate the desiccant material following the steps 
listed below: 

• remove and open the cartridge in the baseplate (there is a big screw on the lower left on 
the rear side and the cartridge can be opened by screwing it up).  

• put in the oven at ~ 120 C for an hour and reuse afterwards.  

In case the cartridge needs to be replaced, silica gel can be used as a replacement as well. 

 

6.2 Instrument calibration 

Instrument calibration is periodically performed by KIT. Each EM27/SUN spectrometer of COCCON 
Network is checked and calibrated with respect to the TCCON spectrometer in Karlsruhe before 
delivery to the end users.  

The QC/QA includes a general check of the instrumental performance, e.g. correct optical 
alignment, laboratory open-path measurements for the determination of the instrumental line shape 
(ILS) parameters, and finally side-by-side measurements of atmospheric spectra along with the 
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high resolution spectrometer Bruker IF125HR for the determination of residual instrument-specific 
calibration factors for each species5. 
  

 

5 From KIT COCCON site: https://www.imk-asf.kit.edu/english/3224.php 
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7. DATA PROCESSING 

The processing and analysis of the FTIR measurements requires firstly a preprocessing of the raw 
interferograms for the generation of spectra and secondly the quantitative analysis of the absorption 
spectra for the determination of the desired trace gas abundances. For the latter task, a radiative 
transfer code and an inversion scheme is applied which fits synthetic spectra to the measurements. 
For this purpose, the KIT offers source-open tools for both the preprocessing PREPROCESS and 
the subsequent quantitative trace gas analysis named PROFFAST. PREPROCESS has been 
developed in the framework of the COCCON-PROCEEDS project supported by ESA. PROFFAST 
has been developed at KIT to offer a user-friendly application for the trace gas analysis with an 
optimized performance. PROFFAST accepts *.mod files as used in TCCON for ensuring identical 
choices for the temperature and water vapor profiles, and the a-priori vertical profiles of the target 
gases6. 

 

7.1 PROFFast and PROFFASTpylot software 

In the framework of the BAQUNIN project, EM27/Sun data have been processed by using 
PROFFast v2.3. Information on the software can be retrieved from https://www.imk-
asf.kit.edu/english/3225.php, as per [RD-2] and from PROFFASTpylot documentation page. 

 

7.2 Suite Installation 

The following procedure reports the steps for retrieving and installing the software used for 
processing EM27/Sun data. In the BAQUNIN project the environment used is a Linux OS 
distribution (Ubuntu 22.04.3 LTS) and the procedure below reports the steps related to such 
environment. 

The first step is the installation of the PROFFASTpylot software. The following procedure is entirely 
reported in the document [RD-2]. 

A. Open a terminal and access the path where PROFFAST should be installed: 

cd <path_to_installation> 

B. Clone the git repository: 

git clone https://gitlab.eudat.eu/coccon-kit/proffastpylot.git 

 This will create in the selected path, the folder proffastpylot with the following tree: 

• docs (folder) 

• example (folder) 

• .git (folder) 

• .gitignore (folder) 

• LICENSE (file) 

• prfpylot (folder) 

• README.md (file) 

• setup.py (file) 

 

6 From https://www.imk-asf.kit.edu/english/3225.php . 

https://www.imk-asf.kit.edu/english/3225.php
https://www.imk-asf.kit.edu/english/3225.php
https://www.imk-asf.kit.edu/english/3225.php
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C. Navigate in the newly created proffastpylot folder: 

cd proffastpylot 

D. Launch the command to pull the updates from git and get the latest version: 

git pull 

 If the newest version is installed, the following message will be prompted: 

 Already up-to-date. 

The second step is to include the PROFFast software. In BAQUNIN it is used PROFFast v2.4 

E. Download the zip file containing the PROFFAST software from the KIT website 
https://www.imk-asf.kit.edu/english/3225.php 

This will download a zip package with the PROFFAST software. 

F. Navigate to the folder where the package has been downloaded 

cd <path_to_download> 

G. Unzip the package: 

unzip PROFFASTv<X.Y>.zip 

 where X.Y is the version of the PROFFast release. 

This will generate a folder named prf. 

H. Move the prf folder inside the proffastpylot directory: 

mv prf <path_to_installation>/proffastpylot/. 

I. For Linux installation it is requested to run the following command to create the executable 
files from the prf folder: 

cd <path_to_installation>/proffastpylot/prf 

bash install_proffast_linux.sh 

This might require to install gfortran-11 (if not already present) by typing:  

sudo apt install gfortran-11 

If this was the case, re-run the command for creating the executables. 

The third step concerns the creation of a virtual environment from which the processing will be 
executed. 

J. Access proffastpylot directory: 

cd <path_to_installation>/proffastpylot 

https://www.imk-asf.kit.edu/english/3225.php
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K. Run the following command: 

python -m venv prf_venv 

This will create a folder related to the virtual environment called prf_venv 

L. Activate the environment by typing: 

source prf_venv/bin/activate 

Once finished, it is possible to deactivate the environment by executing the command 

deactivate 

M. In the activated environment run the following command: 

pip install --editable . 

The final character “.” is important. 

 

7.3 Processing environment  

In order to start the processing of the files, within the Rome experiment it has been set up the 
convention of creating a working directory (WD) where the processing input and output will be 
located. Usually, the WD will be used for a daily dataset, but this is only a convention: it can be 
used for processing a more extended dataset as well. 

WD will be structured as it follows. 

ro_/ 

├── input_data 

│   ├── coords.csv 

│   ├── interferograms_rome 

│   │   └── SN0ID 

│   │       └── YYMMDD 

│   │           ├── YYMMDDSNID.0000 

│   │           ├── YYMMDDSNID.0001 

│   │           ├── YYMMDDSNID.0002 

. 

. 

. 

│   │           └── YYMMDDSNID.0XXX 
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│   ├── map_rome 

│   │   ├── ro_42N_013E_YYYYMMDDHHZ.map 

. 

. 

. 

│   └── pressure_rome 

│       └── YYYY-MM-DD_00-00-00.dat 

├── input_rome.yml 

├── log_type_pressure.yml 

└── run.py 

For more information on the folder content refer to [RD-2]. 

 

7.4 Configuration files 

To process EM27 data the following configuration files must be edited: 

• log_type_pressure.yml: here it is reported the structure and the frequency of the 

pressure files. It must be aligned to the pressure files format. 

• coords.csv: this file reports the name of the site, the coordinates (latitude, longitude and 

altitude) related to the site and the date of the observation start. In case this has not been 
done before, add a row with the related information. 

 

7.5 Input to be provided 

Once the working directory has been created, there is need to provide some input mandatory for 
the processing: 

• Interferogram files acquired with the EM27/Sun. 

• A priori map files. 

• Pressure files. 

 

7.5.1 A Priori 

A priori map files can be retrieved according to the procedure reported in TCCON page. After 
requesting access to mod and map files via email to the provided contact point, credentials are 
provided via email. 

A priori map files type GGG2020 are used in the Sapienza site to process acquired data. Once 
TCCON credentials have been provided, it is possible to request such files for a custom location 
(as for the Rome site) following the steps reported below. 

https://tccon-wiki.caltech.edu/Main/EM27ProffastSupport#Getting_access
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A. Generate a txt file named input_file_2020*.txt where * is 0 or more characters. 

For the Rome experiment we set up the following convention for the filename: 

input_file_2020_<ID>_<YYYYMMDD>.txt 

where: 

  ID: is the site identifier (for Rome it is ‘ro’) 

  YYYYMMDD: is the start date of the period to retrieve (i.e. ‘20231215’) 

So, for instance, for retrieving information related to the 15th Dec 2023, the file will be 
named ‘input_file_2020_ro_20231215.txt’ 

B. The file needs to report the following information: 

site 

start date (YYYYMMDD) 

end date (YYYYMMDD, exclusive) 

lat (in range -90 to 90) 

lon (in range -180 to 360) 

email 

 So, as in the previous case, the file content will be: 

ro 

20231215 

20231216 

41.902 

12.516 

<PoC_email> 

Where <PoC_email> is the email of the contact point registered in the TCCON site. 

C. Such file needs to be uploaded in the FTP repository used for exchanging TCCON files. 
A. Open a command shell window 
B. Access the directory where the generated file is located: 

cd <folder_with_input_file> 

C. Access the FTP server: 

ftp ccycle.gps.caltech.edu 

D. Insert as username ‘Anonymous’ 
D. Insert as password the email address of the contact point provided 
E. Navigate to the upload folder 
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cd upload 

F. Upload the input_file generated 

put <input_file> 

G. Exit the FTP connection: 

bye 

1. Once the package containing mod and map files related to the period of interest reported 
in the input_file has been generated, it will be notified to the email provided and it is 
provided a link as well to download the package using the wget command. For the best 

convenience it is provided the entire wget command to be copied and pasted in the shell 

for the download. 
a. Open a command shell window 
b. Navigate to the path where map files are stored 

cd <mapfiles_folder> 

c. Paste the command provided via email taking care to replace the password field 
<your@email.address.com> with the email provided as contact point: 

wget --user=anonymous --password=<your@email.address.com> -r 

-nH <link provided> 

2. This will download a tgz file named 
‘job_<XXXXXXXXX>_<ID>_<LAT>_<LON>_<STARTDATE>-<ENDDATE>.tgz’  

To access map files: 

a. Uncompact the archive: 

tar -xzvf job_<XXXXXXXXX>_<ID>_<LAT>_<LON>_<STARTDATE>-

<ENDDATE>.tgz 

b. Map files can be found the subfolder: 

job<XXXXXXXXX>/fpit/<ID>/maps-vertical 

A priori map files retrieved following the steps above needs to be imported in the working directory 
for processing the raw data retrieved with the EM27/Sun. For the Rome experiment, according to 
the setting adopted, such files need to be imported in the following path: 

 <Working_Directory>/input_data/map_rome 

 

7.5.2 Pressure files 

To process EM27/Sun data there is need to information with the daily evolution of local pressure 
and temperature, with steps of 10 minutes. On the BAQUNIN APL site, such information can be 
retrieved respectively from a micro-barometer and a meteorological station. 

Data are provided with .dat extension with the format compliant to the configuration of the 

PROFFast software. An automatic script has been created to:  
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• retrieve micro-barometer and meteorological station data from the BAQUNIN database, 

• extract respectively pressure and temperature, 

• build a .dat file reporting the needed the input data for the processing. 

 

7.5.3 Interferogram files 

These data contain spectra information acquired with the EM27/Sun spectrometer. They are 
imported from the BAQUNIN Database for processing according to the procedure described in the 
following section. 

 

7.6 Processing operations 

 

7.6.1 Working Directory generation 

To better manage the data processing flow it has been created a python script to generate 
dedicated daily working directories with all the needed input for triggering the processing using 
PROFFast software. 

Once connected to the VPN for accessing BAQUNIN Database, the program, thanks to a simple 
graphical interface, allows the selection of a desired day and processing level (pre-processing or 
full processing). With this input, the program searches in the BAQUNIN database and retrieve 
interferogram dataset, extract pressure and temperature daily evolution from micro-barometer and 
meteorological station and builds the pressure files and retrieve the a-priori map files previously 
requested through the FTP interface from CalTech (refer to Sec 7.5.1). 

The Python script builds a working directory, ready for processing a daily dataset. Such directory 
will be named as: 

<Site_ID>_<Day_of_Interest>_<Processing_Level> 

i.e. ro_20240308_full 

and its structure will be compliant to the one reported in [RD-2]. 

It has been included the <Processing_Level> to discriminate between preprocessing only (input 
required by KIT) and full processing. 

The operational steps for running the script are the following ones: 

• Open the Linux VM where PROFFast and the Pythons script should run. 

• Access the folder where the script is located: 
o Type: 

cd <path_to_the_script> 

• Activate the Anaconda virtual environment in which the Python script should run: 
o Type: 

conda activate em27_env 

• Launch the script: 
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o Type: 

python em27_processing_setup_<version-subversion>.py 

o This will prompt the main panel reporting information on the script itself (version, 
release date, its purpose and usage) as in Figure 23. 

 

Figure 23 - EM27 Processing Setup tool: Main panel. 

 

• Following steps can be triggered through the graphical interface panels. To start, click 
“Start” or the keyboard “Enter” button; to abort, click “Quit” or the keyboard “Esc” 

button. This will prompt the panel reported in Figure 24. 

 

Figure 24 - EM27 Processing Setup tool: year and month selection. 
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• Here it is possible to select the year and the month of the day to process. Edit the year and 
the month fields and click “Continue” or press the keyboard “Enter” button (otherwise 

click “Quit” or press “Esc” keyboard button to abort the procedure). 

• Next panel allows the selection of the day to process from the calendar as in Figure 25. 
Click on the selected day and then click “Continue” or press the keyboard “Enter” button 

(otherwise click “Quit” or press “Esc” keyboard button to abort the procedure). 

 

 

Figure 25 - EM27 Processing Setup tool: date picker. 

 

• Now as reported in Figure 26 it is possible to select the processing level between the two 
available. According to the choice, this will import a dedicated Python wrapper script to 
be used by PROFFASTpylot to pre-process only or to execute the full processing of the 
dataset. For the full processing the imported script is “run.py”, while for pre-processing 

only the script used is “prep.py”. 

Once chosen, click on “Continue” or press the keyboard button “Enter” (otherwise click 

“Quit” or press “Esc” keyboard button to abort the procedure). 
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Figure 26 - EM27 Processing Setup tool: processing level. 

 

• Once the working directory has been created, the message of successful creation will be 
prompted as in Figure 27. Once the button “Done” (or the “Enter” keyboard button) is 

pressed, the program will be closed. 
 

 

Figure 27 - EM27 Processing Setup tool: working directory creation confirmed. 

The program will show the progress through output log messages with associated time. 

 

7.6.2 Dataset processing 

Once the working directory has been created, the processing can start with the procedure 
provided with PROFFast and PROFFASTpylot software and documentation7. 

• Access the proffast installation folder: 
o Type: 

 

7 Refer to [RD-2] 
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cd <path_to_the_proffast> 

 

• Activate the virtual environment for the processing: 
o Type: 

source prf_venv/bin/activate 

• Access the working directory created as reported in Sec. 7.6.1: 
o Type: 

cd <workdir> 

• Run the Python script wrapper: 
o For full processing type: 

python run.py 

o For pre-processing type: 

python prep.py 

 

7.7 Output 

With the processing it will be generated a new subfolder named “results” and containing the 
output of the processing itself. The main output of the full processing with PROFFast is a CSV file 
reporting the information per every single spectrum acquired. The output CSV file is named: 

comb_invparms_<Location>_<Instrument_ID>_<Start_Date>-<End_Date>.csv 

i.e.: comb_invparms_Rome_SN084_230711-230711.csv 

Data reported in the CSV file are the following ones: 

- UTC: Universal Time Coordinate in format <DD/MM/YYYY hh:mm:ss> 
- LocalTime: Local time in format <DD/MM/YYYY hh:mm:ss> 
- Spectrum: Name of the binary file reporting the spectrum acquired by EM27/Sun 

spectrometer 
- JulianDate: Julian Date related to the UTC. 
- UTtimeh:  
- gndP: Ground pressure 
- gndT: Ground temperature 
- latdeg: Latitude degree 
- londeg: Longitude degree 
- altim: Altitude above the ground 
- appSZA: Apparent Sun-Zenith angle. 
- Azimuth: Azimuth 
- XH2O: Column-averaged Water Vapour (H2O) 
- XAIR: Measurement Confidence index (it should be close to the unity: to be compliant its 

distance from 1 should not be greater than 1% [RD-2]). 
- XCO2: Column-averaged Carbon Dioxide (CO2). 
- XCH4: Column-averaged Methane (CH4). 
- XCO2_STR: Column-averaged Carbon Dioxide from a different spectral line (CO2) 
- XCO: Column-averaged Carbon Monoxide (CO). 
- XCH4_S5P: Column-averaged Methane (CH4) for ESA Sentinel-5P mission. 
- H2O: Water Vapour (H2O). 
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- O2: Oxygen (O2). 
- CO2: Carbon Dioxide (CO2). 
- CH4: Methane (CH4). 
- CO: Carbon Monoxide (CO). 
- CH4_S5P: Methane (CH4) for ESA Sentinel-5P mission. 

 

7.7.1 Output archiving 

The very next step of the processing is the correct archiving of the newly generated data. 

• Pre-processed data needs to be provided to KIT 

• Full processed data needs to be archived for being analysed in another step. 

Furthermore, pre-processing and processing output are archived in the BAQUNIN SFTP server. 
For more details see Appendix B “BAQUNIN FTP server archiving”. 

The archiving in the local laptop, according to the structure described in which the processing has 
been managed through a dedicated script “em27_postprocess_<version>.py” to be executed 

in the dedicated anaconda environment “em27_env”. Hereafter it is reported the procedure for 

running the script. 

• Open the Virtual Machine 

• Open a terminal shell 

• Activate the anaconda environment: 
o Type: 

conda activate em27_env 

• Run the script (NOTE: edit the correct version of the script according to the latest version 
released): 

o Type: 

python em27_postprocess_<version>.py 

This command will prompt the welcome panel of the script reporting information about the scope, 
the version and the release date (see Figure 28). 
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Figure 28 - EM27 Post-Processing tool: welcome panel. 

 

o Click “Start” button for triggering the archiving procedure. 
o Click “Quit” button to abort the procedure. 

 

• By clicking “Start” button the script will check the proffast folder for any working directory 
to archive. The list of the possible candidates is displayed to the operator in order to 
select the processing to be archived (see Figure 29). 
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Figure 29 - EM27 Post-Processing tool: selection of the working directories to be 
archived. 

 

o Select all the applicable folders and click the “Continue” button to confirm. 
Otherwise click “Quit” to abort the procedure. 
 

• All the selected folders will be sequentially archived in the local database as configured in the 
local machine and removed from the proffast folder. Once the process is completed, for each 
folder it will be prompted a panel with a dedicated message as in Figure 30, reporting the name of 
the folder itself. 

• Output is automatically converted into NetCDF format and uploaded into the BAQUNIN server for 
being disseminated to the public via BAQUNIN website (https://www.baqunin.eu/products/). 

https://www.baqunin.eu/products/
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Figure 30 - EM27 Post-Processing tool: panel of working directory archiving 
complete. 

 

Once all the selected folders have been archived it will be prompted a panel reporting the 
end of the activity (see  

• Figure 31). 
 

 

Figure 31 - EM27 Post-Processing tool: activity completed. 

When the script run is completed it is necessary to manually archive the CSV files 
generated as output of the processing into the BAQUNIN database (see sec. 9.5), into the 
path: /em27/BAQUNIN_retrieval/processing/PROFFASTv<version>. 
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8. ANOMALIES AND ISSUES 

In this section are listed anomalies and issues faced by the BAQUNIN team while managing the 
EM27 acquisition and processing. 

Each section of this chapter is dedicated to a single event occurred to properly keep track of each 
event. 

Table below reports an overview of the events. 

 

Table 1 - List of anomalies related to EM27 faced by BAQUNIN team. 

ID Section Summary Severity Detected on Resolution notes 

A1 8.1 
Time lag between consecutive 
acquisitions 

Medium 17/10/2023 Workaround proposed 

A2 8.2 Blue screen on CamTracker SW Routine 22/01/2024 Solved 

A3 8.3 Single channel acquisition Medium 24/01/2024 Solved 

A4 8.4 Bird dropping on optics High 17/06/2024 Solved 

 

8.1 A1: Time lag between consecutive acquisitions 

8.1.1 Description 

On 17th Oct 2023, it was discovered that on acquisitions of 12th Oct there were 3 gaps:  

- 70 (08:59) - 71(10:48), gap: 1h49m  
- 73 (10:51) - 74 (11:29), gap: 38m 
- 103(11:59) - 104 (13:47), gap: 1h48m 

After the case of 12th Oct, such gaps were observed on 17th Oct, 23rd Oct, 7th Dec, 15th Dec and 
18th Dec. KIT personnel has been contacted following the detection of other events on 11th Jan 
2024. They asked if it was performed a stop and restart of the instrument, but this wasn’t done 
since each event were discovered off-line once measurements were completed.  

8.1.2 Way forward 

Frank Hase, proposed as a test to bypass the provided macro to perform acquisitions for a given 
period, in order to verify if such lags would be occurred again. According to the procedure proposed: 

1. once the CamTracker has been set for the measurement, on OPUS SW, make sure that 
in the standard measurement mode the usual measurement procedure is loaded (the one 
called by the macro). (I guess there exists only a single *.xpm file on your computer.) 

2. After checking the centerburst and "safe centerburst", […] close the normal measurement 
popup window (accept and exit) and open the "repeated measurements" option, which 
looks pretty similar and will hold the same *.xpm as you handled before.  

3. […] Enter a big number e.g. 1000 for the repeat cycles, the waiting time in between can be 
set to zero.  

4. DO NOT press the button "background single channel". The right button is further down on 
the left (outside of the screenshot area) and entitled "measure repeatedly" or similar. 

5. As a result, about one measurement file per minute should be generated. The 
measurement file should look as the previous ones, with two spectral channels (I think four 
boxes altogether per measurement should appear: two interferograms and two spectra). 
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On 22nd Jan 2024 BAQUNIN team started measurements following procedure above. 

 

8.2 A2: Blue screen on CamTracker software 

8.2.1 Description 

On 22nd Jan, it was observed that the screen of the CamTracker software turned completely blue. 
Measurement didn’t stop and seemed to be not affected by the anomaly on the CamTracker. 

8.2.2 Resolution 

By checking the Troubleshooting section on [RD-1], it was reported at point 1:  

CamTracker showing blue screen with no image: 
Reconnect the camera USB to the computer without stopping the CamTracker software. 

By slightly moving the USB cable plugged to the laptop the image of the camera was restored. 

In order to prevent the reoccurrence of this issue, it has been put some tape on the USB connector: 
this should limit the connector movements from its position. 

 

8.3 A3: Single-channel acquisition 

8.3.1 Description 

On 24th Jan, and on 1st Feb 2024 it was observed that after triggering acquisitions through the 
Repeated Measurements panel (not by using the Macro), acquired spectra showed the information 
about only one channel. It must be reported that by using the provided macro for triggering the 
acquisition this was never observed. The usage of the macro was avoided as per way forward 
related to Anomaly A1 (see Section 8.1). 

8.3.2 Resolution 

EM27/Sun operator switched off the acquisition from OPUS SW, then moved the daily directory 
generated by the system with the corrupted spectra. Then acquisition was restarted from the 
Repeated Measurement panel (as per provided procedure, described on Section 8.1.2). 
Acquisitions were performed nominally with the information of both channels. 

Following e-mail exchange with Frank, it was observed that following the check of the signal, the 
channel in the optics panel was set to the second one (not the dual). This might be the root cause 
of the acquisition in a single channel. To overcome this, before triggering the measurement from 
the “Basic” panel on the “Repeated measurement” section, access the “Optic” panel and take care 
to set as channel the dual one. 

 

8.4 A4: Bird dropping on optics 

8.4.1 Description 

On 17th Jun 2024 it was observed from the CamTracker software a strange spot. By checking on 
the instrument, it was discovered that dirt was due to a seagull dropping. More in details, the drop 
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fell right on the mirror (see Figure 30) It was decided to stop the measurement and ask for KIT 
support on the cleaning procedure. 

 

Figure 32 - A4: Bird dropping on optics: detail of the optic involved. 

 

8.4.2 Resolution 

According to the email of Frank Hase of 18th Jun 2024:  

1. For cleaning the mirrors, use a cosmetical pad soaked with water (ideally deminrealised) 
+ dish washing agent (avoid alcohol, optical cleaner, and optical tissue).  

2. Move the pad gently (use hardly more than its own weight) across the mirror along straight 
lines. It is probably sufficient to clean just the first mirror. If you put some paper wipes 
underneath which take up the water rinsing off, you do not need to dismount the mirror.  

3. Some water will remain on the surface, do not wipe it away. The water accumulating at the 
lower rim (and individual droplets on the mirror) can be taken off with a soft paper 
handkerchief.  

4. If some traces from evaporated droplets and traces of the water + dish washing agent 
remain, just ignore it, this will not affect the instrument performance. 

According to the procedure provided, the instrument was successfully cleaned on 19th Jun 2024 as 
shown in pictures below. 
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Figure 33 - A4 Resolution: drop cleaning with cotton with demineralized water. A 
paper towel was placed below the mirror in order to gather any possible water 

droplet falling below. 

 

 

Figure 34 - A4 Resolution: following the first passage, the spot was almost entirely 
removed. 
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Figure 35 - A4 Resolution: a second passage with cotton and demineralized water 
allowed to remove completely the dirt and water droplets. 

 
  



 
BAQUNIN-2Technical Note  BAQ3-TEC-REP-SER-027  
EM27/SUN FTIR spectrometer  Issue 1.0 

Serco Italia SpA  Page 50 of 122 
© 2022   

Serco Business 

9. APPENDIX 

9.1 Known issues 

In this section are listed all the known issues detailed by KIT Team in the EM27/Sun procedure. 

1. CamTracker showing blue screen with no image:  
Reconnect the camera USB to the computer without stopping the CamTracker software. 
 

2. CamTracker showing no image of the Sun:  
Check for the spectrometer entrance window and remove the window cover.  
 

3. The aperture and the solar disk image do not overlap:  
Check if the default aperture position is correct. If not, adjust the mirrors to the right 
position via Camtracker software and save position of aperture as new standard position. 
The exact procedure is described in the Bruker manual for the EM27/Sun spectrometer. 
 

4. CamTracker lost image of the Sun despite being sunny: 
Motors may not be moving correctly because of friction. Move tracker to parking position 
and click on Sun option again. Driving the motor at higher current can be helpful in such 
case but at the same time it increases the power consumption of the instrument. One can 
also “help” the motors by gently rotating the worm axis in the moving direction. 
 
Note that you don’t need to stop the measurements for the above points. Simply make a 
note of the corrupted files and discard them from the processing chain. 
 

5. CamTracker/OPUS is not responding: 
Check the Ethernet cable connection. 
 

6. OPUS shows laser timing error:  
This may happen due to the spectrometer being too hot. Cover the spectrometer from the 
Sun and wait for it to cool down. Restart the measurement again. 
 

7. The spectrometer cover should not be opened in any case without the supervision of 
experts. A class II laser is included in the spectrometer. Do not stare into the laser beam 
in case if the cover of the spectrometer is opened. 
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9.2 Anaconda environment details 

Here it is reported the content of the em27_env.yml file with the details of the Anaconda virtual 
environment and the packages requested for python scripts. 

name: em27_env 

channels: 

  - conda-forge 

  - defaults 

dependencies: 

  - _libgcc_mutex=0.1=conda_forge 

  - _openmp_mutex=4.5=2_kmp_llvm 

  - _tflow_select=2.3.0=mkl 

  - abseil-cpp=20211102.0=hd4dd3e8_0 

  - absl-py=1.3.0=py39h06a4308_0 

  - aiohttp=3.8.3=py39h5eee18b_0 

  - aiosignal=1.2.0=pyhd3eb1b0_0 

  - alabaster=0.7.12=pyhd3eb1b0_0 

  - appdirs=1.4.4=pyhd3eb1b0_0 

  - arrow=1.2.3=py39h06a4308_1 

  - astroid=2.14.2=py39h06a4308_0 

  - asttokens=2.0.5=pyhd3eb1b0_0 

  - astunparse=1.6.3=py_0 

  - async-timeout=4.0.2=py39h06a4308_0 

  - atomicwrites=1.4.0=py_0 

  - attrs=22.1.0=py39h06a4308_0 

  - autopep8=1.6.0=pyhd3eb1b0_1 

  - babel=2.11.0=py39h06a4308_0 

  - backcall=0.2.0=pyhd3eb1b0_0 

  - basemap=1.3.6=py39h4b1ae18_2 

  - basemap-data=1.3.6=py39h06a4308_1 
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  - basemap-data-hires=1.3.6=py39h06a4308_1 

  - bcrypt=3.2.0=py39h5eee18b_1 

  - beautifulsoup4=4.11.1=py39h06a4308_0 

  - binaryornot=0.4.4=pyhd3eb1b0_1 

  - black=22.6.0=py39h06a4308_0 

  - blas=1.0=mkl 

  - bleach=4.1.0=pyhd3eb1b0_0 

  - blinker=1.4=py39h06a4308_0 

  - bottleneck=1.3.5=py39h7deecbd_0 

  - brotli=1.0.9=h5eee18b_7 

  - brotli-bin=1.0.9=h5eee18b_7 

  - brotlipy=0.7.0=py39h27cfd23_1003 

  - bzip2=1.0.8=h7b6447c_0 

  - c-ares=1.18.1=h7f8727e_0 

  - ca-certificates=2023.12.12=h06a4308_0 

  - cachetools=4.2.2=pyhd3eb1b0_0 

  - certifi=2024.2.2=py39h06a4308_0 

  - cffi=1.15.1=py39h5eee18b_3 

  - cftime=1.6.2=py39h7deecbd_0 

  - chardet=4.0.0=py39h06a4308_1003 

  - charset-normalizer=2.0.4=pyhd3eb1b0_0 

  - click=8.0.4=py39h06a4308_0 

  - cloudpickle=2.0.0=pyhd3eb1b0_0 

  - colorama=0.4.6=py39h06a4308_0 

  - comm=0.1.2=py39h06a4308_0 

  - contourpy=1.0.5=py39hdb19cb5_0 

  - cookiecutter=1.7.3=pyhd3eb1b0_0 

  - cryptography=39.0.1=py39h9ce1e76_0 

  - curl=7.87.0=h5eee18b_0 
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  - cycler=0.11.0=pyhd3eb1b0_0 

  - dbfread=2.0.7=pyhd3eb1b0_0 

  - dbus=1.13.18=hb2f20db_0 

  - debugpy=1.5.1=py39h295c915_0 

  - decorator=5.1.1=pyhd3eb1b0_0 

  - defusedxml=0.7.1=pyhd3eb1b0_0 

  - diff-match-patch=20200713=pyhd3eb1b0_0 

  - dill=0.3.6=py39h06a4308_0 

  - docstring-to-markdown=0.11=py39h06a4308_0 

  - docutils=0.18.1=py39h06a4308_3 

  - entrypoints=0.4=py39h06a4308_0 

  - executing=0.8.3=pyhd3eb1b0_0 

  - expat=2.4.9=h6a678d5_0 

  - fast-histogram=0.9=py39h6323ea4_0 

  - flake8=6.0.0=py39h06a4308_0 

  - flatbuffers=2.0.0=h2531618_0 

  - flit-core=3.6.0=pyhd3eb1b0_0 

  - fontconfig=2.14.1=h52c9d5c_1 

  - fonttools=4.25.0=pyhd3eb1b0_0 

  - freetype=2.12.1=h4a9f257_0 

  - frozenlist=1.3.3=py39h5eee18b_0 

  - gast=0.4.0=pyhd3eb1b0_0 

  - geos=3.11.1=h27087fc_0 

  - giflib=5.2.1=h5eee18b_3 

  - glib=2.69.1=he621ea3_2 

  - google-auth=2.6.0=pyhd3eb1b0_0 

  - google-auth-oauthlib=0.4.4=pyhd3eb1b0_0 

  - google-pasta=0.2.0=pyhd3eb1b0_0 

  - grpc-cpp=1.46.1=h33aed49_1 
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  - grpcio=1.42.0=py39hce63b2e_0 

  - gst-plugins-base=1.14.1=h6a678d5_1 

  - gstreamer=1.14.1=h5eee18b_1 

  - h5py=3.7.0=py39h737f45e_0 

  - hdf4=4.2.13=h3ca952b_2 

  - hdf5=1.10.6=h3ffc7dd_1 

  - icu=58.2=he6710b0_3 

  - idna=3.4=py39h06a4308_0 

  - imagesize=1.4.1=py39h06a4308_0 

  - importlib-metadata=4.11.3=py39h06a4308_0 

  - importlib_metadata=4.11.3=hd3eb1b0_0 

  - inflection=0.5.1=py39h06a4308_0 

  - intel-openmp=2021.4.0=h06a4308_3561 

  - intervaltree=3.1.0=pyhd3eb1b0_0 

  - ipykernel=6.19.2=py39hb070fc8_0 

  - ipython=8.10.0=py39h06a4308_0 

  - ipython_genutils=0.2.0=pyhd3eb1b0_1 

  - isort=5.9.3=pyhd3eb1b0_0 

  - jedi=0.18.1=py39h06a4308_1 

  - jeepney=0.7.1=pyhd3eb1b0_0 

  - jellyfish=0.9.0=py39h7f8727e_0 

  - jinja2=3.1.2=py39h06a4308_0 

  - jinja2-time=0.2.0=pyhd3eb1b0_3 

  - joblib=1.1.1=py39h06a4308_0 

  - jpeg=9e=h5eee18b_1 

  - jsonschema=4.17.3=py39h06a4308_0 

  - jupyter_client=7.4.9=py39h06a4308_0 

  - jupyter_core=5.2.0=py39h06a4308_0 

  - jupyterlab_pygments=0.1.2=py_0 
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  - keras=2.10.0=py39h06a4308_0 

  - keras-preprocessing=1.1.2=pyhd3eb1b0_0 

  - keyring=23.4.0=py39h06a4308_0 

  - kiwisolver=1.4.4=py39h6a678d5_0 

  - krb5=1.19.4=h568e23c_0 

  - lazy-object-proxy=1.6.0=py39h27cfd23_0 

  - lcms2=2.12=h3be6417_0 

  - ld_impl_linux-64=2.38=h1181459_1 

  - lerc=3.0=h295c915_0 

  - libblas=3.9.0=12_linux64_mkl 

  - libbrotlicommon=1.0.9=h5eee18b_7 

  - libbrotlidec=1.0.9=h5eee18b_7 

  - libbrotlienc=1.0.9=h5eee18b_7 

  - libcblas=3.9.0=12_linux64_mkl 

  - libclang=10.0.1=default_hb85057a_2 

  - libcurl=7.87.0=h91b91d3_0 

  - libdeflate=1.17=h5eee18b_0 

  - libedit=3.1.20221030=h5eee18b_0 

  - libev=4.33=h7f8727e_1 

  - libevent=2.1.12=h8f2d780_0 

  - libffi=3.4.2=h6a678d5_6 

  - libgcc-ng=12.2.0=h65d4601_19 

  - libgfortran-ng=11.2.0=h00389a5_1 

  - libgfortran5=11.2.0=h1234567_1 

  - liblapack=3.9.0=12_linux64_mkl 

  - libllvm10=10.0.1=hbcb73fb_5 

  - libnetcdf=4.8.1=h8322cc2_2 

  - libnghttp2=1.46.0=hce63b2e_0 

  - libpng=1.6.39=h5eee18b_0 
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  - libpq=12.9=h16c4e8d_3 

  - libprotobuf=3.20.3=he621ea3_0 

  - libsodium=1.0.18=h7b6447c_0 

  - libspatialindex=1.9.3=h2531618_0 

  - libssh2=1.10.0=h8f2d780_0 

  - libstdcxx-ng=12.2.0=h46fd767_19 

  - libtiff=4.5.0=h6a678d5_2 

  - libuuid=1.41.5=h5eee18b_0 

  - libwebp=1.2.4=h11a3e52_1 

  - libwebp-base=1.2.4=h5eee18b_1 

  - libxcb=1.15=h7f8727e_0 

  - libxkbcommon=1.0.1=hfa300c1_0 

  - libxml2=2.9.14=h74e7548_0 

  - libxslt=1.1.35=h4e12654_0 

  - libzip=1.8.0=h5cef20c_0 

  - llvm-openmp=14.0.6=h9e868ea_0 

  - lxml=4.9.1=py39h1edc446_0 

  - lz4-c=1.9.4=h6a678d5_0 

  - markdown=3.4.1=py39h06a4308_0 

  - markupsafe=2.1.1=py39h7f8727e_0 

  - matplotlib=3.6.2=py39h06a4308_0 

  - matplotlib-base=3.6.2=py39h945d387_0 

  - matplotlib-inline=0.1.6=py39h06a4308_0 

  - mccabe=0.7.0=pyhd3eb1b0_0 

  - mistune=0.8.4=py39h27cfd23_1000 

  - mkl=2021.4.0=h06a4308_640 

  - mkl-service=2.4.0=py39h7f8727e_0 

  - mpl-scatter-density=0.7=py_0 

  - multidict=6.0.2=py39h5eee18b_0 
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  - munkres=1.1.4=py_0 

  - mypy_extensions=0.4.3=py39h06a4308_1 

  - nbclient=0.5.13=py39h06a4308_0 

  - nbconvert=6.5.4=py39h06a4308_0 

  - nbformat=5.7.0=py39h06a4308_0 

  - ncurses=6.4=h6a678d5_0 

  - nest-asyncio=1.5.6=py39h06a4308_0 

  - netcdf4=1.6.2=py39h89d13dc_0 

  - nspr=4.33=h295c915_0 

  - nss=3.74=h0370c37_0 

  - numexpr=2.8.4=py39he184ba9_0 

  - numpy=1.24.2=py39h7360e5f_0 

  - numpydoc=1.5.0=py39h06a4308_0 

  - oauthlib=3.2.1=py39h06a4308_0 

  - openssl=1.1.1w=h7f8727e_0 

  - opt_einsum=3.3.0=pyhd3eb1b0_1 

  - packaging=22.0=py39h06a4308_0 

  - pandas=1.5.3=py39h417a72b_0 

  - pandocfilters=1.5.0=pyhd3eb1b0_0 

  - paramiko=2.8.1=pyhd3eb1b0_0 

  - parso=0.8.3=pyhd3eb1b0_0 

  - pathspec=0.10.3=py39h06a4308_0 

  - patsy=0.5.3=py39h06a4308_0 

  - pcre=8.45=h295c915_0 

  - pexpect=4.8.0=pyhd3eb1b0_3 

  - pickleshare=0.7.5=pyhd3eb1b0_1003 

  - pillow=9.4.0=py39h6a678d5_0 

  - pip=23.0.1=py39h06a4308_0 

  - platformdirs=2.5.2=py39h06a4308_0 
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  - pluggy=1.0.0=py39h06a4308_1 

  - ply=3.11=py39h06a4308_0 

  - pooch=1.4.0=pyhd3eb1b0_0 

  - poyo=0.5.0=pyhd3eb1b0_0 

  - proj=8.2.1=ha227179_0 

  - prompt-toolkit=3.0.36=py39h06a4308_0 

  - protobuf=3.20.3=py39h6a678d5_0 

  - psutil=5.9.0=py39h5eee18b_0 

  - ptyprocess=0.7.0=pyhd3eb1b0_2 

  - pure_eval=0.2.2=pyhd3eb1b0_0 

  - pyasn1=0.4.8=pyhd3eb1b0_0 

  - pyasn1-modules=0.2.8=py_0 

  - pycodestyle=2.10.0=py39h06a4308_0 

  - pycparser=2.21=pyhd3eb1b0_0 

  - pydocstyle=6.3.0=py39h06a4308_0 

  - pyflakes=3.0.1=py39h06a4308_0 

  - pygments=2.11.2=pyhd3eb1b0_0 

  - pyjwt=2.4.0=py39h06a4308_0 

  - pylint=2.16.2=py39h06a4308_0 

  - pylint-venv=2.3.0=py39h06a4308_0 

  - pyls-spyder=0.4.0=pyhd3eb1b0_0 

  - pynacl=1.5.0=py39h5eee18b_0 

  - pyopenssl=23.0.0=py39h06a4308_0 

  - pyparsing=3.0.9=py39h06a4308_0 

  - pyproj=3.4.1=py39hb83c990_0 

  - pyqt=5.15.7=py39h6a678d5_1 

  - pyqt5-sip=12.11.0=py39h6a678d5_1 

  - pyqtwebengine=5.15.7=py39h6a678d5_1 

  - pyrsistent=0.18.0=py39heee7806_0 



 
BAQUNIN-2Technical Note  BAQ3-TEC-REP-SER-027  
EM27/SUN FTIR spectrometer  Issue 1.0 

Serco Italia SpA  Page 59 of 122 
© 2022   

Serco Business 

  - pysftp=0.2.9=pyhd3eb1b0_1 

  - pyshp=2.1.3=pyhd3eb1b0_0 

  - pysocks=1.7.1=py39h06a4308_0 

  - python=3.9.16=h7a1cb2a_1 

  - python-dateutil=2.8.2=pyhd3eb1b0_0 

  - python-fastjsonschema=2.16.2=py39h06a4308_0 

  - python-flatbuffers=2.0=pyhd3eb1b0_0 

  - python-lsp-black=1.2.1=py39h06a4308_0 

  - python-lsp-jsonrpc=1.0.0=pyhd3eb1b0_0 

  - python-lsp-server=1.7.1=py39h06a4308_0 

  - python-slugify=5.0.2=pyhd3eb1b0_0 

  - python_abi=3.9=2_cp39 

  - pytoolconfig=1.2.5=py39h06a4308_1 

  - pytz=2022.7=py39h06a4308_0 

  - pyxdg=0.27=pyhd3eb1b0_0 

  - pyyaml=6.0=py39h5eee18b_1 

  - pyzmq=23.2.0=py39h6a678d5_0 

  - qdarkstyle=3.0.2=pyhd3eb1b0_0 

  - qstylizer=0.2.2=py39h06a4308_0 

  - qt-main=5.15.2=h327a75a_7 

  - qt-webengine=5.15.9=hd2b0992_4 

  - qtawesome=1.2.2=py39h06a4308_0 

  - qtconsole=5.4.0=py39h06a4308_0 

  - qtpy=2.2.0=py39h06a4308_0 

  - qtwebkit=5.212=h4eab89a_4 

  - re2=2022.04.01=h295c915_0 

  - readline=8.2=h5eee18b_0 

  - requests=2.28.1=py39h06a4308_0 

  - requests-oauthlib=1.3.0=py_0 
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  - rope=1.7.0=py39h06a4308_0 

  - rsa=4.7.2=pyhd3eb1b0_1 

  - rtree=1.0.1=py39h06a4308_0 

  - scikit-learn=1.2.1=py39h6a678d5_0 

  - scipy=1.10.0=py39h14f4228_1 

  - secretstorage=3.3.1=py39h06a4308_0 

  - setuptools=65.6.3=py39h06a4308_0 

  - sip=6.6.2=py39h6a678d5_0 

  - six=1.16.0=pyhd3eb1b0_1 

  - snappy=1.1.9=h295c915_0 

  - snowballstemmer=2.2.0=pyhd3eb1b0_0 

  - sortedcontainers=2.4.0=pyhd3eb1b0_0 

  - soupsieve=2.3.2.post1=py39h06a4308_0 

  - sphinx=5.0.2=py39h06a4308_0 

  - sphinxcontrib-applehelp=1.0.2=pyhd3eb1b0_0 

  - sphinxcontrib-devhelp=1.0.2=pyhd3eb1b0_0 

  - sphinxcontrib-htmlhelp=2.0.0=pyhd3eb1b0_0 

  - sphinxcontrib-jsmath=1.0.1=pyhd3eb1b0_0 

  - sphinxcontrib-qthelp=1.0.3=pyhd3eb1b0_0 

  - sphinxcontrib-serializinghtml=1.1.5=pyhd3eb1b0_0 

  - spyder=5.4.1=py39h06a4308_0 

  - spyder-kernels=2.4.2=py39h06a4308_0 

  - sqlite=3.40.1=h5082296_0 

  - stack_data=0.2.0=pyhd3eb1b0_0 

  - statsmodels=0.13.5=py39h7deecbd_1 

  - tensorboard=2.10.0=py39h06a4308_0 

  - tensorboard-data-server=0.6.1=py39h52d8a92_0 

  - tensorboard-plugin-wit=1.8.1=py39h06a4308_0 

  - tensorflow=2.10.0=mkl_py39hdc5b6f4_0 
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  - tensorflow-base=2.10.0=mkl_py39hb9daa73_0 

  - tensorflow-estimator=2.10.0=py39h06a4308_0 

  - termcolor=2.1.0=py39h06a4308_0 

  - text-unidecode=1.3=pyhd3eb1b0_0 

  - textdistance=4.2.1=pyhd3eb1b0_0 

  - threadpoolctl=2.2.0=pyh0d69192_0 

  - three-merge=0.1.1=pyhd3eb1b0_0 

  - tinycss2=1.2.1=py39h06a4308_0 

  - tk=8.6.12=h1ccaba5_0 

  - toml=0.10.2=pyhd3eb1b0_0 

  - tomli=2.0.1=py39h06a4308_0 

  - tomlkit=0.11.1=py39h06a4308_0 

  - tornado=6.2=py39h5eee18b_0 

  - traitlets=5.7.1=py39h06a4308_0 

  - typing-extensions=4.4.0=py39h06a4308_0 

  - typing_extensions=4.4.0=py39h06a4308_0 

  - tzdata=2022g=h04d1e81_0 

  - ujson=5.4.0=py39h6a678d5_0 

  - unidecode=1.2.0=pyhd3eb1b0_0 

  - urllib3=1.26.14=py39h06a4308_0 

  - watchdog=2.1.6=py39h06a4308_0 

  - wcwidth=0.2.5=pyhd3eb1b0_0 

  - webencodings=0.5.1=py39h06a4308_1 

  - werkzeug=2.2.2=py39h06a4308_0 

  - whatthepatch=1.0.2=py39h06a4308_0 

  - wheel=0.38.4=py39h06a4308_0 

  - wrapt=1.14.1=py39h5eee18b_0 

  - wurlitzer=3.0.2=py39h06a4308_0 

  - xz=5.2.10=h5eee18b_1 
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  - yaml=0.2.5=h7b6447c_0 

  - yapf=0.31.0=pyhd3eb1b0_0 

  - yarl=1.8.1=py39h5eee18b_0 

  - zeromq=4.3.4=h2531618_0 

  - zipp=3.11.0=py39h06a4308_0 

  - zlib=1.2.13=h5eee18b_0 

  - zstd=1.5.2=ha4553b6_0 

prefix: /home/giacomo/anaconda3/envs/em27_env 

 

9.2.1 Environment creation 

To create the environment, first of all the Anaconda SW needs to be installed. Check the Anaconda 
website: https://www.anaconda.com/download 

Once the Anaconda release has been installed, follow the steps hereafter8. 

• Copy the content hereafter into a text file named “em27_env.yml”. 
o Type: 

conda env create -f environment.yml 

  

 

8 Refer to the Anaconda website guite: https://conda.io/projects/conda/en/latest/user-
guide/tasks/manage-environments.html 

https://www.anaconda.com/download
https://conda.io/projects/conda/en/latest/user-guide/tasks/manage-environments.html
https://conda.io/projects/conda/en/latest/user-guide/tasks/manage-environments.html
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9.3 Python script codes 

In this section are reported details about python scripts set up within EM27/SUN BAQUNIN project. 

 

Table 2 - EM27/SUN Operational scripts - currently operational version. 

ID Script Name Current Version Release Date 

S01 em27_processing_setup 4.0 24/05/2024 

S02 em27_postprocess 3.0 14/06/2024 

 

9.3.1 S01: Working directory generation: em27_processing_setup 

#!/usr/bin/env python3 

# -*- coding: utf-8 -*- 

""" 

Created on Tue Nov  7 16:16:42 2023 

 

@author: giacomo 

############################################################################### 

############################################################################### 

####                         em27_processing_setup                         #### 

#### --------------------------------------------------------------------- #### 

#### This script manages the creation of a working directory for processing#### 

#### an EM27/Sun acquisition day. Needs Sapienza VPN connection activated. #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - YYYY        [int]: Year of the date to process.             #### 

####         - MM          [int]: Month of the date to process.            #### 

####         - DD          [int]: Day of the date to process.              #### 

####         - PTYPE       [str]: Discriminates betwee full processing and #### 

####                              pre-processing.                          #### 

#### OUTPUT: - ro_YYYYMMDD_PTYPE: [dir]: Working directory                 #### 

#### --------------------------------------------------------------------- #### 

#### REQUIREMENTS:                                                         #### 

####  - calendar         [package]: for calendar managements.              #### 

####  - datetime         [package]: for dates management.                  #### 
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####  - numpy            [package]: for managing lists.                    #### 

####  - os               [package]: for path and files interactions.       #### 

####  - shutil           [package]: for file management.                   #### 

####  - sys              [package]: exit codes management.                 #### 

####  - tarfile          [package]: for TAR archive management.            #### 

####  - tkinter          [package]: for dialog windows management.         #### 

####  - zipfile          [package]: for ZIP archive management.            #### 

####  - datetime         [submodule]: from datetime.                       #### 

####  - Image            [submodule]: from PIL.                            #### 

####  - ImageTk          [submodule]: from PIL.                            #### 

####  - timedelta        [submodule]: from datetime.                       #### 

#### --------------------------------------------------------------------- #### 

#### CHANGELOG:                                                            #### 

####  Date        Version  Author          Change(s)                       #### 

####  2023-11-16    1.0    G.Gostinicchi   First issue                     #### 

####  2024-02-26    2.0    G.Gostinicchi   Fix pressure files retrieval    #### 

####                                       (meteoscript implemented in fcn)#### 

####                                       Modified map files tmp fold name#### 

####  2024-05-10    2.1    G.Gostinicchi   Fix Map file tmp path search    #### 

####                                       from listdir to walk            #### 

####  2024-05-22    3.0    G.Gostinicchi   Basic information imported via  #### 

####                                       config_em27_processsetup file   #### 

####  2024-05-24    4.0    G.Gostinicchi   GUI switch to ttk widgets       #### 

############################################################################### 

############################################################################### 

""" 

############################################################################### 

############################################################################### 

#### KNOWN BUGS:                                                           #### 

#### --------------------------------------------------------------------- #### 

#### FURTHER IMPROVEMENTS:                                                 #### 

#### 1 - Implement a progress-bar widget monitoring downloads of from DB.  #### 



 
BAQUNIN-2Technical Note  BAQ3-TEC-REP-SER-027  
EM27/SUN FTIR spectrometer  Issue 1.0 

Serco Italia SpA  Page 65 of 122 
© 2022   

Serco Business 

#### 2 - Implement a multithreading concept reporting also logs in a       #### 

####     dedicated panel. This should parallelize also the downloads of    #### 

####     input for the folder creations.                                   #### 

#### --------------------------------------------------------------------- #### 

############################################################################### 

############################################################################### 

 

import sys 

import os 

import datetime as dt 

import numpy as np 

import tkinter as tk 

import calendar 

import shutil 

import zipfile 

import tarfile 

import pysftp 

 

from datetime import datetime, timedelta 

from PIL import ImageTk, Image 

from netCDF4 import Dataset 

from tkinter import ttk 

 

#Path to the configuration file and acquisition of configuration information 

conf_file = os.path.join('<INTERNAL_PATH>', 'config_em27_processsetup.txt') 

with open(conf_file, 'r') as af: 

    routine_path = af.readline().split(sep=':')[1].replace('\n','') 

    microbar_folder_db = af.readline().split(':')[1].replace('\n','') 

    em27_tmp_fold = af.readline().split(':')[1].replace('\n','') 

    meteoODM_folder_db = af.readline().split(':')[1].replace('\n','') 

    prf_path = af.readline().split(sep=':')[1].replace('\n', '') 

    BAQ_folder = af.readline().split(sep=':')[1].replace('\n', '') 
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sys.path.append(routine_path) 

 

import julianday 

import sftp_connection as sftp 

 

Version_scrpt = "4.0" 

RelDate_scrpt = "2024-05-24" 

 

#%% CLASSES: 

class GUIBuilder: 

    """ 

############################################################################### 

#### CLASS: GUIBuilder                                                     #### 

############################################################################### 

#### The purpose of this class is to build and handle properly the dialog  #### 

#### panels for the input/output of data.                                  #### 

############################################################################### 

############################################################################### 

    """ 

 

    def __init__(self, master, i_format, i_width, i_height, i_title, i_mssg, i_oktxt, 

i_kotxt, i_okcmd, i_kocmd): 

        """ 

    ############################################################################### 

    #### Method: __init__                                                      #### 

    ############################################################################### 

    #### This method initializes each GUI panel: it contains all the           #### 

    #### information needed by each panel to be generated and to handle the    #### 

    #### output.                                                               #### 

    #### --------------------------------------------------------------------- #### 

    #### Input:  - master    [str]: name of the window                         #### 

    ####         - i_format  [str]: identify single window to be customized    #### 
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    ####         - i_width   [int]: width of the window                        #### 

    ####         - i_height  [int]: height of the window                       #### 

    ####         - i_title   [str]: title of the window                        #### 

    ####         - i_mssg    [str]: text of the main label                     #### 

    ####         - i_oktxt   [str]: text displayed in the OK-Button            #### 

    #### Output: - GUI Panel                                                   #### 

    ############################################################################### 

    ############################################################################### 

        """ 

         

        self.master = master 

 

        # Panel Dimensions         

        screen_width = master.winfo_screenwidth() 

        screen_height = master.winfo_screenheight() 

         

        center_x = int(screen_width/2 - i_width/2) 

        center_y = int(screen_height/2 - i_height/2) 

         

        master.geometry(f'{i_width}x{i_height}+{center_x}+{center_y}') 

        master.resizable(False, False) 

         

        # Title 

        master.title(i_title) 

         

        # Custom format panels 

        if i_format == 'Base': 

            f1_w = i_width-40 

            f1_h = 320 

            p1_x = 20 

            p1_y = 20 

            A_F1, A_F2, A_F3, A_F4 = self.BAQFrame(f1_w, f1_h, p1_x, p1_y) 
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            BAQLogo = Image.open(os.path.join(routine_path, 'Logo_BAQsat-right-header-

gr.png')) 

            ARatio = BAQLogo.height / BAQLogo.width 

            newh = 190 

            neww = int(newh / ARatio) 

            resBLogo = BAQLogo.resize((neww,newh)) 

            img = ImageTk.PhotoImage(resBLogo) 

            imglab = tk.Label(A_F4, image=img, bg='white') 

            imglab.image=img 

            imglab.place(x=80, y=106) 

             

             

            tk.Label(A_F4, text="EM27/SUN Processing Setup Tool", bg='white', 

font=('Helvetica', 30, 'bold')).pack(pady=62) 

            tk.Label(A_F4, text="Welcome to the tool for generating the environment to 

process EM27/SUN data", bg='white', font=('Helvetica', 12), justify='left', 

wraplength=int((i_width-40)/2)).place(x=int((i_width-40)/2), y=110) 

            tk.Label(A_F4, text="This script has been created in the framework of project", 

bg='white').place(x=int((i_width-40)/2), y=150) 

            tk.Label(A_F4, text="BAQUNIN", bg='white', font=('Helvetica', 30, 

'bold')).place(x=int((i_width-40)*2/3), y=170) 

            tk.Label(A_F4, text="Boundary-layer Air Quality-analysis Using Network of 

INstruments super site", bg='white', font=('Helvetica', 8)).place(x=int((i_width-40)/2), 

y=220) 

 

            tk.Label(A_F4, text="G. Gostinicchi", bg='white').place(x=int((i_width-40)/2), 

y=280) 

            tk.Label(A_F4, text=f'Script version {Version_scrpt}, released on 

{RelDate_scrpt}, maintained by:', bg='white').place(x=int((i_width-40)/2), y=250) 

             

            f2_w = f1_w 

            f2_h = i_height-f1_h-40 

            p2_x = p1_x 

            p2_y = p1_y + f1_h 

            B_F1, B_F2, B_F3, B_F4 = self.BAQFrame(f2_w, f2_h, p2_x, p2_y) 

 

            tk.Label(B_F4, text='Click "Start" to generate the processing environment', 

bg='white').place(x=70, y=390) 
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            tk.Label(B_F4, text='Click "Quit" to close the program', 

bg='white').place(x=70, y=410) 

             

        else: 

            f1_w = i_width-40 

            f1_h = i_height-40 

            p1_x = 20 

            p1_y = 20 

            A_F1, A_F2, A_F3, A_F4 = self.BAQFrame(f1_w, f1_h, p1_x, p1_y)             

                     

            # Sub-Format 

                 

            if i_format == 'Input_Date': 

                tk.Label(A_F4, text='').grid(row=0, column=0, pady=5, sticky='nsew') 

                tk.Label(A_F4, text='', bg='cadetblue1').grid(row=1, column=0, padx=30, 

sticky='nsew') 

                tk.Label(A_F4, text='', bg='white', font=('Arial', 12), wraplength=470, 

justify='left').grid(row=1, column=1, columnspan=4, pady=40) 

                tk.Label(A_F4, text='', bg='white').grid(row=2, column=2, padx=120) 

 

                l_yea = [] 

                [ l_yea.append(str('000' + str(i))[-4:]) for i in np.arange(1,10000,1)] 

                l_mon = [] 

                [ l_mon.append(str('0' + str(i))[-2:]) for i in np.arange(1,13,1) ] 

 

                tk.Label(A_F4, text='Insert the year', bg='white', 

font=('Arial',12)).grid(row=3, column=1, columnspan=2) 

                tk.Spinbox(A_F4, values=l_yea, textvariable=v_year, width=10, 

font=('Arial',12)).grid(row=3, column=3, sticky='nsew', padx=20) 

 

                tk.Label(A_F4, text='Insert the month', bg='white', 

font=('Arial',12)).grid(row=4, column=1, columnspan=2) 

                tk.Spinbox(A_F4, values=l_mon, textvariable=v_month, width=10, 

font=('Arial', 12)).grid(row=4, column=3, sticky='nsew', padx=20) 

                 

            elif i_format == 'Input_Calendar': 
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                self.DateTimePicker(int(inp[0]), int(inp[1]))  

                 

            elif i_format == 'PTypeSel': 

                tk.Radiobutton(A_F4, text="Full Processing", variable=PTY, value='full', 

bg='white', font=('Arial', 14)).place(x=80, y=150) 

                tk.Radiobutton(A_F4, text="Pre-Processing", variable=PTY, value='prep', 

bg='white', font=('Arial', 14)).place(x=80, y=200) 

                 

                     

        # Main Label 

        wlen = i_width-132 

        tk.Label(A_F4, text = i_mssg, font=('Arial', 12), bg='white', wraplength=wlen, 

justify='left').place(x=65, y=65) 

         

        # Buttons 

        but1_y = i_height-100 

        but2_y = i_height-100 

        but1_x = i_width-310 

        but2_x = i_width-190 

         

        if i_format in ['CloseW', 'EndW']: 

            self.button1 = tk.Button(self.frame4, text = i_oktxt, width=10, fg='green', 

command= lambda: self.GOPushed(i_okcmd)).place(x=but1_x, y=but1_y) 

        else: 

            self.button1 = tk.Button(self.frame4, text = i_oktxt, width=10, fg='green', 

command= lambda: self.GOPushed(i_okcmd)).place(x=but1_x, y=but1_y) 

            self.button2 = tk.Button(self.frame4, text = i_kotxt, width=10, fg='red', 

command= lambda: self.GOPushed(i_kocmd)).place(x=but2_x, y=but2_y) 

         

        # Bindings 

        if i_format in ['CloseW', 'EndW']: 

            master.bind('<Return>', lambda event: self.GOPushed(i_okcmd)) 

        else: 

            master.bind('<Return>', lambda event: self.GOPushed(i_okcmd)) 

            master.bind('<Escape>', lambda event: self.GOPushed(i_kocmd)) 
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    # METHODS 

    def GOPushed(self, cmd_lst): 

        """ 

    ############################################################################### 

    #### Method: GOPushed                                                      #### 

    ############################################################################### 

    #### This method executes the commands bounded to the OK-Button.           #### 

    #### --------------------------------------------------------------------- #### 

    #### - Input:  - cmd_lst [lst]: List of strings with commands              #### 

    #### - Output: - Commands executed                                         #### 

    ############################################################################### 

    ############################################################################### 

        """ 

        for cmd in cmd_lst: 

            exec(cmd) 

         

             

    def BAQFrame(self, i_f1w, i_f1h, i_p1x, i_p1y): 

        """ 

    ############################################################################### 

    #### Method: BAQFrame                                                      #### 

    ############################################################################### 

    #### This method initializes a frame accorfing to the BAQUNIN convention   #### 

    #### --------------------------------------------------------------------- #### 

    #### - Input:  - i_f1w   [int]: Width of the biggest frame                 #### 

    ####           - i_f1h   [int]: Height of the biggest frame                #### 

    ####           - i_p1x   [int]: X coordinate of the biggest frame          #### 

    ####           - i_p1y   [int]: Y coordinate of the biggest frame          #### 

    #### - Output: - BAQUNIN-customized frame generated                        #### 

    ############################################################################### 

    ############################################################################### 
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        """ 

        i_f2w = i_f1w-40 

        i_f3w = i_f2w-4 

        i_f4w = i_f3w-40 

        i_f2h = i_f1h-40 

        i_f3h = i_f2h-4 

        i_f4h = i_f3h-40 

         

        i_p2x = i_p1x+20 

        i_p2y = i_p1y+20 

        i_p3x = i_p2x+2 

        i_p3y = i_p2y+2 

        i_p4x = i_p3x+20 

        i_p4y = i_p3y+20 

     

        self.frame1 = tk.Frame(self.master, width = i_f1w, height = i_f1h, 

bg='cadetblue1').place(x=i_p1x, y=i_p1y) 

        self.frame2 = tk.Frame(self.frame1, width = i_f2w, height = i_f2h, 

bg='darkgreen').place(x=i_p2x, y=i_p2y) 

        self.frame3 = tk.Frame(self.frame2, width = i_f3w, height = i_f3h, 

bg='cadetblue1').place(x=i_p3x, y=i_p3y) 

        self.frame4 = tk.Frame(self.frame3, width = i_f4w, height = i_f4h, 

bg='white').place(x=i_p4x, y=i_p4y) 

        return self.frame1, self.frame2, self.frame3, self.frame4 

 

 

    def DateTimePicker(self, i_year, i_month): 

        """ 

    ############################################################################### 

    #### Method: DateTimePicker                                                #### 

    ############################################################################### 

    #### This method contains the input to generate a calendar panel allowing  #### 

    #### to select a specific day and time.                                    #### 

    #### --------------------------------------------------------------------- #### 

    #### - Input:  - i_year  [int]: Year of interest                           #### 
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    ####           - i_month [int]: Month of interest                          #### 

    #### - Output: - Calendar panel generated.                                 #### 

    ############################################################################### 

    ############################################################################### 

        """ 

        daysInMonth = calendar.monthrange(i_year, i_month)[1] 

         

         

        tk.Label(self.frame4, text='').grid(row=0, column=0, pady=5, sticky='nsew') 

        tk.Label(self.frame4, text='', bg='cadetblue1').grid(row=1, column=0, padx=43, 

pady=38, sticky='nsew') 

 

        tk.Label(self.frame4, text=dt.datetime(int(i_year), int(i_month), 

1).strftime("%B") + " " + str(i_year), bg='white', font=('Helvetica', 16, 

'bold')).grid(row=1, column=1, padx=7, pady=60, columnspan=7, sticky='nsew') 

         

        tk.Label(self.frame4, text='Day: ', bg='white', font=('Arial', 13, 

'bold')).grid(row=2, column=1, columnspan=2) 

 

        n=1 

        for wday in [' Mon ', ' Tue ', ' Wed ', ' Thu ', ' Fri ', ' Sat ', ' Sun ']: 

            tk.Label(self.frame4, text=wday, bg='white', fg='grey').grid(row=3, column=n, 

padx=7, pady=5, sticky='nsew') 

            n=n+1 

 

        for dday in np.arange(1,daysInMonth+1, 1): 

            d_str = str('0' + str(dday))[-2:] 

 

            if i_month == 1: 

                if dt.date(int(i_year), int(i_month), dday).isocalendar()[1] > 10: 

                    i_row = 4 

                else: 

                    i_row = dt.date(int(i_year), int(i_month), dday).isocalendar()[1] + 4 

            elif i_month == 12: 

                if dt.datetime(int(i_year), int(i_month), dday).isocalendar()[1] < 10: 
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                    i_row = 9 

                else: 

                    i_row = dt.date(int(i_year), int(i_month), dday).isocalendar()[1] - 

dt.date(int(i_year), int(i_month), 1).isocalendar()[1] + 4 

            else: 

                i_row = dt.date(int(i_year), int(i_month), dday).isocalendar()[1] - 

dt.date(int(i_year), int(i_month), 1).isocalendar()[1] + 4 

            i_col = dt.date(int(i_year), int(i_month), dday).weekday() + 1 

 

            tk.Radiobutton(self.frame4, text=d_str, variable=sel_day, value=dday, 

bg='white', font=('Arial', 11)).grid(row=i_row,column=i_col, pady=2) 

             

            l_hh = [] 

            [ l_hh.append(str('0' + str(i))[-2:]) for i in np.arange(0,24,1) ] 

             

            l_mm = [] 

            [ l_mm.append(str('0' + str(i))[-2:]) for i in np.arange(0,60,1) ] 

             

            l_ss = [] 

            [ l_ss.append(str('0' + str(i))[-2:]) for i in np.arange(0,60,1) ] 

             

            tk.Label(self.frame4, text='', bg='white', font=('Arial', 13, 

'bold')).grid(row=10, column=1, columnspan=2, pady=20) 

 

 

#%% FUNCTIONS 

def EnvGen(MROUT, MODE, FULLPATH): 

    """ 

############################################################################### 

############################################################################### 

#### EnvGen                                                                #### 

#### --------------------------------------------------------------------- #### 

#### Manages folder tree generation                                        #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - MROUT:    [str]   Main routine name.                        #### 
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####         - MODE:     [str]   BLD (if FULLPATH present: abort) / CHK    #### 

####                             (if FULLPATH present: use it)             #### 

####         - FULLPATH: [str]   Full path to the folder to be created.    #### 

####                                                                       #### 

#### OUTPUT: Folder generation if not already present; otherwise exit (BLD)#### 

####         or continue (CHK).                                            #### 

############################################################################### 

###############################################################################  

    """ 

    Logger('INFO ', MROUT, 'f_EnvGen', f'Going to check path: "{FULLPATH}"') 

    if os.path.exists(FULLPATH): 

        if MODE == "BLD": 

            Logger('ERROR', MROUT, 'f_EnvGen', f'Path "{FULLPATH}" already exist, exiting') 

            sys.exit('Security exit for environment preservation') 

        elif MODE == "CHK": 

            Logger('WARN ', MROUT, 'f_EnvGen', f'Path "{FULLPATH}" already exist, going to 

use it') 

    else: 

        Logger('INFO ', MROUT, 'f_EnvGen', f'Path "{FULLPATH}" not found, going to create 

the folder') 

        os.makedirs(FULLPATH) 

         

         

def DataPort(MROUT, INPDATA, TY, DEST): 

    """ 

############################################################################### 

############################################################################### 

#### DataPort                                                              #### 

#### --------------------------------------------------------------------- #### 

#### Manages folder tree generation                                        #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - MROUT:    [str]   Main routine name.                        #### 

####         - INPDATA:  [str]   Data filename to be imported.             #### 
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####         - TY:       [str]   Type of data to be imported.              #### 

####         - DEST:     [str]   Path where data needs to be imported.     #### 

####                                                                       #### 

#### OUTPUT: Import data if present; manage the alternatives otherwise.    #### 

############################################################################### 

###############################################################################  

    """ 

    Logger('INFO ', MROUT, 'f_DataPort', f'Going to check the porting of: "{INPDATA}"') 

    Logger('INFO ', MROUT, 'f_DataPort', f'Data type selected is: "{TY}"') 

 

    if TY == 'Interferogram_Files': 

        if os.path.exists(os.path.join(db_interferograms, INPDATA)): 

            Logger('INFO ', MROUT, 'f_DataPort', f'Found data for selected day in the 

archive; start the porting of {INPDATA}') 

            with zipfile.ZipFile(os.path.join(db_interferograms, INPDATA), 'r') as z_data: 

                z_data.extractall(DEST) 

        else: 

            Logger('WARN ', MROUT, 'f_DataPort', 'Data not found in the archive. Check 

BAQUNIN database.') 

            input_file = os.path.join(routine_path, 'input_em27_fetcher.txt') 

            with open(input_file, 'w') as meteofile: 

                meteofile.write(DOI_D + '/' + DOI_M + '/' + DOI_Y) 

                 

            with open('em27_fetcher.py') as ftch: 

                exec(ftch.read()) 

             

            em27dailyfold = os.path.join(db_path, INPDATA.replace('.zip', '')) 

            if os.path.exists(em27dailyfold): 

                Logger('INFO ', MROUT, 'f_DataPort', 'Going to import downloaded dataset 

into the working directory') 

                shutil.copytree(em27dailyfold, os.path.join(DEST,f'{DOI_Y[-

2:]}{DOI_M}{DOI_D}')) 

                                

            else: 
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                Logger('ERROR', MROUT, 'f_DataPort', f'Data {em27dailyfold} not found in 

the archive: quitting. Check manually.') 

                sys.exit(f'EM27 daily folder {em27dailyfold} not found.') 

                 

 

    elif TY == 'Pressure_Files': 

        if os.path.exists(os.path.join(db_ptfiles, INPDATA)): 

            Logger('INFO ', MROUT, 'f_DataPort', f'Found data for selected day in the 

archive; start the porting of {INPDATA}') 

            shutil.copy(os.path.join(db_ptfiles, INPDATA), DEST) 

        else: 

            Logger('WARN ', MROUT, 'f_DataPort', 'Data not found in the archive: checking 

BAQUNIN database.') 

 

            acc_file = os.path.join(routine_path, 'ggacc.txt') 

            with open(acc_file, 'r') as af: 

                baq_ip = af.readline().replace('\n', '') 

                baq_user = af.readline().replace('\n', '') 

                baq_pasw = af.readline().replace('\n', '') 

 

            conn_opts = pysftp.CnOpts() 

            conn_opts.hostkeys = None 

            keyfile = os.path.join(routine_path,"keyscan.pub") 

 

            Temp_Fold  = os.path.join(em27_tmp_fold, 'CHK', 'Meteo_file') 

 

            EnvGen('f_DataPort', 'CHK', em27_tmp_fold) 

            EnvGen('f_DataPort', 'CHK', Temp_Fold) 

 

            mydate = DOI_Y + DOI_M + DOI_D 

 

            # download and read microbar file 

            Logger('INFO ', MROUT, 'f_DataPort', 'Download and read microbarometer file') 

            conn_options = sftp.sftp_addfingerprint(baq_ip, keyfile) 
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            sftp2=sftp.pysftp.Connection(baq_ip, username=baq_user,password=baq_pasw, 

cnopts=conn_options)  

            list_files = sftp2.listdir(microbar_folder_db) 

            Logger('INFO ', MROUT, 'f_DataPort', f'Found on BAQUNIN server 

{len(list_files)} items for microbarometer') 

            mb_file = [] 

            for ogg in list_files: 

                if len(ogg)>4: 

                    ogg_date = ogg.split('_')[-3].split('t')[0] 

                    if mydate == ogg_date: 

                        mb_file.append(ogg) 

                        Logger('INFO ', MROUT, 'f_DataPort', f'Going to fetch {ogg} from 

server') 

                         

            if len(mb_file) == 1: 

                microbar_file = mb_file[0] 

            else: 

                print(mb_file) 

                sys.exit("Problems with microbarometer file!") 

                 

            sftp.sftp_get(baq_ip, baq_user,baq_pasw, 

                              microbar_folder_db+ microbar_file,  

                              os.path.join(Temp_Fold,microbar_file),  

                              conn_opts) 

            inf = os.path.join(Temp_Fold,microbar_file) 

            microbar_data = Dataset(inf,mode="r") 

            microbar_date = microbar_data.variables['DATETIME'][:] 

            microbar_press = microbar_data.variables['PRESSURE'][:] 

             

            # download and read meteo file 

            Logger('INFO ', MROUT, 'f_DataPort', 'Download and read meteo file') 

            meteo_file = mydate[0:4]+'0101_'+ 

mydate[0:4]+'1231_Meteo_Sensor_ROME.SAPIENZA_1.5.nc' 

            Logger('INFO ', MROUT, 'f_DataPort', f'Going to fetch {meteo_file} from server') 

            sftp.sftp_get(baq_ip, baq_user,baq_pasw, 
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                              meteoODM_folder_db + meteo_file,  

                              os.path.join(Temp_Fold,meteo_file),  

                              conn_opts) 

            inf2 =os.path.join(Temp_Fold,meteo_file) 

            meteo_data = Dataset(inf2,mode="r") 

            meteo_date = meteo_data.variables['DateTime'][:] 

            meteo_temp = meteo_data.variables['T_med'][:] 

             

            # convert_dates 

            jd0 = julianday.datetime_to_jd(dt.datetime(2000,1,1,0,0,0)) 

             

            microbar_datetime_all = julianday.jdlist_to_datetime([item + jd0 for item in 

microbar_date]) 

            meteo_datetime_all = julianday.jdlist_to_datetime([item + jd0 for item in 

meteo_date]) 

             

            # select day 

            meteo_datetime = [item for item in meteo_datetime_all if item.date() == 

dt.datetime.strptime(mydate, '%Y%m%d').date()] 

             

            # 10 min average for microbar 

            DateTime = meteo_datetime 

            Press = [] 

            for i in range(len(DateTime)): 

                pres_tmp = [] 

                if i == 0: 

                    for j in range(len(microbar_datetime_all)): 

                        if microbar_datetime_all[j]  <= DateTime[i]: 

                            pres_tmp.append(microbar_press[j]) 

                    Press.append(np.mean(pres_tmp)) 

                else: 

                    for j in range(len(microbar_datetime_all)): 

                        if DateTime[i-1] < microbar_datetime_all[j]  <= DateTime[i]: 

                            pres_tmp.append(microbar_press[j]) 
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                    Press.append(np.mean(pres_tmp)) 

             

            # select Temp from meteo by date         

            Temp = [] 

            for i in range(len(DateTime)): 

                for j in range(len(meteo_datetime_all)): 

                    if meteo_datetime_all[j] == DateTime[i]: 

                        Temp.append(meteo_temp[j]) 

                         

            # create ascii file 

            filename = mydate[0:4] + '-' + mydate[4:6] + '-' + mydate[6:8] + "_00-00-00.dat" 

            f = open(os.path.join(Temp_Fold,filename), 'w') 

            f.write("UTCdate_____ UTCtime___ BaroTHB40 Temp") 

            for i in range(1,len(DateTime)): 

                f.write('\n"'+DateTime[i].strftime('%d.%m.%Y')+'"\t"' 

                        + DateTime[i].strftime('%H:%M:%S')+'"\t' 

                        + "%.3f" % Press[i]+'\t'+ "%2.5f" % Temp[i]) 

            f.close() 

            print(os.path.join(Temp_Fold,filename)) 

             

            for pfile in os.listdir(Temp_Fold): 

                if pfile[-13:] == "_00-00-00.dat": 

                    shutil.move(os.path.join(Temp_Fold, pfile), db_ptfiles) 

             

            if os.path.exists(os.path.join(db_ptfiles, INPDATA)): 

                Logger('INFO ', MROUT, 'f_DataPort', f'Found data for selected day in the 

archive; start the porting of {INPDATA}') 

                shutil.copy(os.path.join(db_ptfiles, INPDATA), DEST) 

            else: 

                Logger('ERROR', MROUT, 'f_DataPort', 'Data not found in the archive: 

quitting. Check manually.') 

                sys.exit(f'Input {TY} not found.') 
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    elif TY == 'Map_Files': 

        if os.path.exists(os.path.join(db_mapfiles, INPDATA)): 

            for F in os.listdir(os.path.join(db_mapfiles, INPDATA)): 

                if F[-4:] == '.tgz': 

                    Logger('INFO ', MROUT, 'f_DataPort', f'Found data for selected day in 

the archive; start the porting of {INPDATA}') 

                    t = tarfile.open(os.path.join(db_mapfiles, INPDATA, F), 'r') 

                    Logger('INFO ', MROUT, 'f_DataPort', f'Extraction of the tgz file in 

"{TMPD}"') 

                    for member in t.getmembers(): 

                        if f"ro_42N_013E_{DOI_Y}{DOI_M}{DOI_D}" in member.name: 

                            t.extract(member, TMPD) 

                     

                    Logger('INFO ', MROUT, 'f_DataPort', 'Porting map files into the working 

directory') 

                    for root, dirs, files in os.walk(TMPD): 

                        for file in files: 

                            if (file[-3:]=='map') and (file[-15:-

7]==f'{DOI_Y}{DOI_M}{DOI_D}'): 

                                shutil.copy(os.path.join(root, file), DEST) 

                             

        else: 

            Logger('ERROR', MROUT, 'f_DataPort', 'Data not found in the archive. Preparing 

input file for map retrieval.') 

            NEWD = datetime(int(DOI_Y), int(DOI_M), int(DOI_D)) + timedelta(days=1) 

            ENDDATE = str(NEWD.year) + ('0' + str(NEWD.month))[-2:] + ('0' + 

str(NEWD.day))[-2:] 

            in_mapcontent = ['ro\n', DOI_Y + DOI_M + DOI_D + '\n', ENDDATE + '\n', 

'41.902\n', '12.516\n', 'Giacomo.Gostinicchi@serco.com'] 

            input_mapname = os.path.join(db_path, 'map_files', 'input_file_2020_ro_' + 

DOI_Y + DOI_M + DOI_D + '.txt') 

                 

            with open(input_mapname, 'w') as inp: 

                contents="".join(in_mapcontent) 

                inp.write(contents) 

            inp.close() 
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            sys.exit(f'Input {TY} not found.') 

     

     

def Logger(CRT_L, MROUT, SROUT, MSGTXT): 

    """ 

############################################################################### 

############################################################################### 

#### Logger                                                                #### 

#### --------------------------------------------------------------------- #### 

#### Manages log rows generation.                                          #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - CRT_L:    [str]   Criticality of the message.               #### 

####         - MROUT:    [str]   Main Routine where message is logged.     #### 

####         - SROUT:    [str]   Sub Routine where message is logged.      #### 

####         - MSGTXT:   [str]   Message reported.                         #### 

####                                                                       #### 

#### OUTPUT: Log message prompted in the shell and in the logfile.         #### 

############################################################################### 

###############################################################################     

    """ 

    DATETIME = datetime.now().strftime("%Y-%m-%dT%H:%M:%S") 

     

    LOGROW = DATETIME + " - [" + CRT_L + "] - ["+ str(MROUT + "               ")[:10] + " 

| " + str(SROUT + "               ")[:10] + "] " + MSGTXT 

    print(LOGROW) 

    LOGROWS.append(LOGROW + "\n") 

     

 

def QuitProgram(force, WNDW, msg): 

    """ 

############################################################################### 

############################################################################### 
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#### QuitProgram                                                           #### 

#### --------------------------------------------------------------------- #### 

#### Prompts out a confirmation window and then manages the program quit.  #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - force:  [str] Flag for forcing program closure without ask  #### 

####         - WNDW:   [str] Name of the current window                    #### 

####         - msg:    [str] Message reported with the closure             #### 

####                                                                       #### 

#### OUTPUT: Program closure.                                              #### 

############################################################################### 

############################################################################### 

     """ 

    if force == 'N': 

        Logger('INFO ', 'f_QuitProgram', 'ExitManager', 'Starting GUI confirm panel') 

        cnfrm = tk.Tk() 

 

        # Define panel input values         

        fQP_wdt = 500 

        fQP_hgt = 200 

        fQP_title = 'Quit Program' 

        fQP_label = 'You chose to exit the Program. \nIs this correct?' 

 

        fQP_oktxt = 'Yes' 

        fQP_kotxt = 'No' 

        fQP_okcmd = [cnfrm.destroy(), WNDW.destroy(), sys.exit(f'{msg.replace("-", " ")}')] 

        fQP_kocmd = [cnfrm.destroy()] 

         

        # Call the class building the GUI 

        Logger('INFO ', 'f_QuitProgram', 'ExitManager', 'Building GUI confirm panel') 

        GUIBuilder(cnfrm, fQP_wdt, fQP_hgt, fQP_title, fQP_label, fQP_oktxt, fQP_kotxt, 

fQP_okcmd, fQP_kocmd) 

        cnfrm.mainloop() 

    else: 
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        WNDW.destroy() 

        sys.exit(f'{msg.replace("-", " ")}') 

 

 

def ZipDir(path, ziph): 

    """ 

############################################################################### 

############################################################################### 

#### ZipDir                                                                #### 

#### --------------------------------------------------------------------- #### 

#### Manages log rows generation.                                          #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - path:     [str]   path to the folder to zip.                #### 

####         - ziph:     [str]   zipfile handler.                          #### 

####                                                                       #### 

#### OUTPUT: folder added to the zip package.                              #### 

############################################################################### 

###############################################################################     

    """ 

    for root, dirs, files in os.walk(path): 

        for file in files: 

            ziph.write(os.path.join(root, file),  

                       os.path.relpath(os.path.join(root, file),  

                                       os.path.join(path, '..'))) 

             

#%% MAIN 

now = datetime.now() 

CURTIME = now.strftime("%Y%m%dT%H%M%S") 

LOGROWS = [] 

 

repo_path = os.path.join(BAQ_folder, 'Scripts', 'ForProcessing') 

db_path = os.path.join(BAQ_folder, 'Database') 
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db_interferograms = os.path.join(db_path, 'acquired') 

db_ptfiles = os.path.join(db_path, 'PT_files') 

db_mapfiles = os.path.join(db_path, 'map_files', 'retrieved') 

 

Logger('INFO ', 'Starting', 'WelcomePanel', 'Welcome to the EM27/SUN processing setup 

environment') 

Logger('INFO ', 'Starting', 'WelcomePanel', f'Script version {Version_scrpt}, released on 

{RelDate_scrpt}') 

 

CHECK=[] 

base_w = tk.Tk() 

 

base_width = 1000 

base_height = 500 

 

base_title = "EM27/Sun Processing Setup - Welcome Panel" 

base_label = " " 

 

b_oklbl = 'Start' 

b_kolbl = 'Quit' 

b_okcmd = ['CHECK.append(1)', 'base_w.destroy()'] 

b_kocmd = ['QuitProgram("N", base_w, "Exit-commanded-by-user")'] 

 

GUIBuilder(base_w, 'Base', base_width, base_height, base_title, base_label, b_oklbl, 

b_kolbl, b_okcmd, b_kocmd) 

 

base_w.mainloop() 

 

if CHECK[-1] == 1: 

    Logger('INFO ', 'InputAcquisition', 'DateSelection', 'Select year and month of 

interest') 

    dtime_w = tk.Tk() 

    inp=[] 

    v_year = tk.StringVar() 

    v_month = tk.StringVar() 
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    dtime_width = 700 

    dtime_height = 350 

 

    dtime_title = "Date Picker" 

    dtime_lbl = 'Select Year and Month:' 

    dtime_oktxt = 'Continue' 

    dtime_kotxt = 'Quit' 

    dtime_okcmd = ['inp.append(v_year.get())', 'inp.append(v_month.get())', 

'dtime_w.destroy()'] 

    dtime_kocmd = ['QuitProgram("N", dtime_w, "Exit-commanded-by-user")'] 

 

    GUIBuilder(dtime_w, 'Input_Date', dtime_width, dtime_height, dtime_title, dtime_lbl, 

dtime_oktxt, dtime_kotxt, dtime_okcmd, dtime_kocmd) 

 

    dtime_w.mainloop() 

     

    Logger('INFO ', 'InputAcquisition', 'DateSelection', 'Select day of interest') 

     

    cal_w = tk.Tk() 

    sel_date = [] 

    sel_day = tk.StringVar() 

                 

    cal_width = 550 

    cal_height = 550 

    cal_title = 'Date Picker' 

    cal_lbl = 'Select the day of interest:' 

    cal_oktxt = 'Confirm' 

    cal_kotxt = 'Quit' 

    cal_okcmd = ['sel_date.append(int(inp[0]))', 'sel_date.append(int(inp[1]))', 

'sel_date.append(int(sel_day.get()))', 'cal_w.destroy()'] 

    cal_kocmd = ['QuitProgram("N", cal_w, "Exit-commanded-by-user")'] 

 

    GUIBuilder(cal_w, 'Input_Calendar', cal_width, cal_height, cal_title, cal_lbl, 

cal_oktxt, cal_kotxt, cal_okcmd, cal_kocmd) 
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    cal_w.mainloop() 

    Logger('INFO ', 'InputAcquisition', 'DateSelection', f'Selected date is 

{str(sel_date[0])}-{("0" + str(sel_date[1]))[-2:]}-{("0" + str(sel_date[2]))[-2:]}') 

     

    pty_w = tk.Tk() 

    ptype = [] 

    PTY = tk.StringVar() 

     

    pty_wdt = 700 

    pty_hgt = 400 

    pty_ttl = 'Processing Type' 

    pty_lbl = 'Select the type of processing you want to prepare:' 

    pty_oktxt = 'Confirm' 

    pty_kotxt = 'Quit' 

    pty_okcmd = ['ptype.append(PTY.get())', 'pty_w.destroy()'] 

    pty_kocmd = ['QuitProgram("N", pty_w, "Exit-commanded-by-user")'] 

     

    GUIBuilder(pty_w, 'PTypeSel', pty_wdt, pty_hgt, pty_ttl, pty_lbl, pty_oktxt, pty_kotxt, 

pty_okcmd, pty_kocmd) 

     

    pty_w.mainloop() 

    DOI_Y = str(sel_date[0]) 

    DOI_M = ('0' + str(sel_date[1]))[-2:] 

    DOI_D = ('0' + str(sel_date[2]))[-2:] 

     

    Logger('INFO ', 'EnvironmentSetup', 'EnvDefinition', 'Defining the environment names 

and paths') 

    WDIR = os.path.join(prf_path, 'ro_' + DOI_Y + DOI_M + DOI_D + '_' + ptype[0]) 

    INPD = os.path.join(WDIR, 'input_data') 

    INTD = os.path.join(INPD, 'interferograms_rome') 

    INT_INSTD = os.path.join(INTD, 'SN084') 

    MAPD = os.path.join(INPD, 'map_rome') 

    PTFD = os.path.join(INPD, 'pressure_rome') 
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    TMPD = os.path.join('/tmp', 'MAP_' + DOI_Y + DOI_M + DOI_D + '_' + CURTIME) 

     

    Logger('INFO ', 'EnvironmentSetup', 'EnvCreation', 'Going to create the working 

environment') 

    EnvGen('EnvironmentSetup', 'BLD', WDIR) 

    EnvGen('EnvironmentSetup', 'BLD', INPD) 

    EnvGen('EnvironmentSetup', 'BLD', INTD) 

    EnvGen('EnvironmentSetup', 'BLD', INT_INSTD) 

    EnvGen('EnvironmentSetup', 'BLD', MAPD) 

    EnvGen('EnvironmentSetup', 'BLD', PTFD) 

    EnvGen('EnvironmentSetup', 'BLD', TMPD) 

     

    Logger('INFO ', 'EnvironmentSetup', 'InputPorting', 'Going to import configuration 

files in the working environment') 

    shutil.copy(os.path.join(repo_path, 'coords.csv'), INPD) 

    shutil.copy(os.path.join(repo_path, 'log_type_pressure.yml'), WDIR) 

    shutil.copy(os.path.join(repo_path, 'input_rome.yml'), WDIR) 

    if ptype[0] == 'full': 

        shutil.copy(os.path.join(repo_path, 'run.py'), WDIR) 

    elif ptype[0] == 'prep': 

        shutil.copy(os.path.join(repo_path, 'prep_run.py'), WDIR) 

    Logger('INFO ', 'EnvironmentSetup', 'InputPorting', 'Configuration files porting 

completed') 

     

    Logger('INFO ', 'EnvironmentSetup', 'InputPorting', 'Going to import data files in the 

working environment') 

    DataPort('EnvironmentSetup', f'{DOI_Y[-2:]}{DOI_M}{DOI_D}.zip', 'Interferogram_Files', 

INT_INSTD) 

    DataPort('EnvironmentSetup', f'{DOI_Y}-{DOI_M}-{DOI_D}_00-00-00.dat', 

'Pressure_Files', PTFD) 

    DataPort('EnvironmentSetup', f'{DOI_Y}{DOI_M}{DOI_D}', 'Map_Files', MAPD) 

    Logger('INFO ', 'EnvironmentSetup', 'InputPorting', 'Input porting completed') 

     

    Logger('INFO ', 'EnvironmentSetup', 'EnvironmentSetup', 'Environment creation 

completed') 

    close_w = tk.Tk() 



 
BAQUNIN-2Technical Note  BAQ3-TEC-REP-SER-027  
EM27/SUN FTIR spectrometer  Issue 1.0 

Serco Italia SpA  Page 89 of 122 
© 2022   

Serco Business 

    close_width=600 

    close_height=300 

 

    close_title = 'EM27/Sun Environment Creation - Closing' 

 

    cls_lbl = f"Environment {WDIR.split(sep='/')[-1]} successfully created.\nHave a nice 

day!" 

 

    cls_oklbl = 'Done' 

    cls_kolbl = '' 

    cls_okcmd = ['close_w.destroy()'] 

    cls_kocmd = '' 

 

    GUIBuilder(close_w, 'CloseW', close_width, close_height, close_title, cls_lbl, 

cls_oklbl, cls_kolbl, cls_okcmd, cls_kocmd) 

 

    close_w.mainloop() 

     

9.3.2 S02: Output archiving: em27_postprocess 

#!/usr/bin/env python3 

# -*- coding: utf-8 -*- 

""" 

Created on Mon Nov 20 13:18:57 2023 

 

@author: giacomo 

############################################################################### 

############################################################################### 

####                            em27_postprocess                           #### 

#### --------------------------------------------------------------------- #### 

#### This script manages the archiviation of a working dir related to an   #### 

#### EM27/Sun processing or pre-procesing in the local database.           #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - ro_YYYYMMDD_PTYPE [dir]: Working dir(s) to archive.         #### 
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####         - config_em27_postprocess.txt [file]: configuration file.     #### 

#### OUTPUT: WD archived in the local database.                            #### 

#### --------------------------------------------------------------------- #### 

#### REQUIREMENTS:                                                         #### 

####  - datetime         [package]: for dates management.                  #### 

####  - julianday        [package]: for julian date convertion (custom).   #### 

####  - numpy            [package]: for managing lists.                    #### 

####  - os               [package]: for path and files interactions.       #### 

####  - pandas           [package]: for dataframe management               #### 

####  - pysftp           [package]: for sftp connection management.        #### 

####  - sftp_connection  [package]: for sftp connection management (custom)#### 

####  - shutil           [package]: for file management.                   #### 

####  - sys              [package]: exit codes management.                 #### 

####  - tkinter          [package]: for dialog windows management.         #### 

####  - zipfile          [package]: for ZIP archive management.            #### 

####  - Dataset          [submodule]: from netCDF4.                        #### 

####  - datetime         [submodule]: from datetime.                       #### 

####  - Image            [submodule]: from PIL.                            #### 

####  - ImageTk          [submodule]: from PIL.                            #### 

####  - load_workbook    [submodule]: from openpyxl.                       #### 

####  - send_to_BAQUNIN_web [submodule]: from ftp_transfer (custom).       #### 

####  - timedelta        [submodule]: from datetime.                       #### 

#### --------------------------------------------------------------------- #### 

#### CHANGELOG:                                                            #### 

####  Date        Version  Author          Change(s)                       #### 

####  2023-11-20    1.0    G.Gostinicchi   First issue                     #### 

####  2024-05-15    1.1    G.Gostinicchi   Link to current folder in paths #### 

####                                       Commented obsolete import packs #### 

####  2024-05-20    1.2    G.Gostinicchi   Fix GUI panel labels            #### 

####  2024-05-22    2.0    G.Gostinicchi   Basic paths imported through    #### 

####                                       config_em27_postprocess file    #### 

####  2024-06-14    3.0    G.Gostinicchi   Included NetCDF conversion and  #### 
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####                                       archiving routine from A. M. I. #### 

############################################################################### 

############################################################################### 

""" 

############################################################################### 

############################################################################### 

#### KNOWN BUGS:                                                           #### 

#### --------------------------------------------------------------------- #### 

#### FURTHER IMPROVEMENTS:                                                 #### 

#### 1 - Try to avoid the hardcoding of the local paths. Try to set up a   #### 

####     sort of config_files with the necessary input.                    #### 

#### --------------------------------------------------------------------- #### 

############################################################################### 

############################################################################### 

 

import sys 

import os 

import datetime as dt 

from netCDF4 import Dataset 

import numpy as np 

import pandas as pd 

import pysftp 

import shutil 

import tkinter as tk 

import zipfile 

 

from datetime import datetime, timedelta 

from openpyxl import load_workbook 

from PIL import ImageTk, Image 

 

Version_scrpt = "3.0" 

RelDate_scrpt = "2024-06-14" 
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#Path to the configuration file and acquisition of configuration information 

conf_file = os.path.join('<INTERNAL_PATH>', 'config_em27_postprocess.txt') 

with open(conf_file, 'r') as af: 

    routine_path = af.readline().split(sep=':')[1].replace('\n','') 

    prf_path = af.readline().split(sep=':')[1].replace('\n', '') 

    BAQ_folder = af.readline().split(sep=':')[1].replace('\n', '') 

    BAQ_local = af.readline().split(sep=':')[1].replace('\n', '') 

 

#routine_path =  '/home/giacomo/Documents/BAQUNIN/scripts/EM27/' 

sys.path.append(routine_path) 

 

import julianday as jul 

import sftp_connection as sftp_con 

 

from ftp_transfer import send_to_BAQUNIN_web 

 

keyfile = os.path.join(routine_path, 'keyscan.pub') 

 

acc_file = os.path.join(routine_path, 'em27acc.txt') 

with open(acc_file, 'r') as af: 

    ip_database = af.readline().replace('\n', '') 

    user_database = af.readline().replace('\n', '') 

    passw_database = af.readline().replace('\n', '') 

 

#%% CLASSES: 

class GUIBuilder: 

    """ 

############################################################################### 

#### CLASS: GUIBuilder                                                     #### 

############################################################################### 

#### The purpose of this class is to build and handle properly the dialog  #### 
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#### panels for the input/output of data.                                  #### 

############################################################################### 

############################################################################### 

    """ 

 

    def __init__(self, master, i_format, i_width, i_height, i_title, i_mssg, i_oktxt, 

i_kotxt, i_okcmd, i_kocmd): 

        """ 

    ############################################################################### 

    #### Method: __init__                                                      #### 

    ############################################################################### 

    #### This method initializes each GUI panel: it contains all the           #### 

    #### information needed by each panel to be generated and to handle the    #### 

    #### output.                                                               #### 

    #### --------------------------------------------------------------------- #### 

    #### Input:  - master    [str]: name of the window                         #### 

    ####         - i_format  [str]: identify single window to be customized    #### 

    ####         - i_width   [int]: width of the window                        #### 

    ####         - i_height  [int]: height of the window                       #### 

    ####         - i_title   [str]: title of the window                        #### 

    ####         - i_mssg    [str]: text of the main label                     #### 

    ####         - i_oktxt   [str]: text displayed in the OK-Button            #### 

    #### Output: - GUI Panel                                                   #### 

    ############################################################################### 

    ############################################################################### 

        """ 

         

        self.master = master 

 

        # Panel Dimensions         

        screen_width = master.winfo_screenwidth() 

        screen_height = master.winfo_screenheight() 
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        center_x = int(screen_width/2 - i_width/2) 

        center_y = int(screen_height/2 - i_height/2) 

         

        master.geometry(f'{i_width}x{i_height}+{center_x}+{center_y}') 

        master.resizable(False, False) 

         

        # Title 

        master.title(i_title) 

         

        # Custom format panels 

        if i_format == 'Base': 

            f1_w = i_width-40 

            f1_h = 320 

            p1_x = 20 

            p1_y = 20 

            A_F1, A_F2, A_F3, A_F4 = self.BAQFrame(f1_w, f1_h, p1_x, p1_y) 

             

            BAQLogo = Image.open(os.path.join(routine_path, "Logo_BAQsat-right-header-

gr.png")) 

            ARatio = BAQLogo.height / BAQLogo.width 

            newh = 190 

            neww = int(newh / ARatio) 

            resBLogo = BAQLogo.resize((neww,newh)) 

            img = ImageTk.PhotoImage(resBLogo) 

            imglab = tk.Label(A_F4, image=img, bg='white') 

            imglab.image=img 

            imglab.place(x=80, y=106) 

             

             

            tk.Label(A_F4, text="EM27/SUN Post-Processing Tool", bg='white', 

font=('Helvetica', 30, 'bold')).place(x=230, y=62) 

            tk.Label(A_F4, text="Welcome to the tool for managing EM27/Sun processed data", 

bg='white', font=('Helvetica', 12), justify='left', wraplength=int((i_width-

40)/2)).place(x=int((i_width-40)/2), y=110) 
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            tk.Label(A_F4, text="This script has been created in the framework of project", 

bg='white').place(x=int((i_width-40)/2), y=150) 

            tk.Label(A_F4, text="BAQUNIN", bg='white', font=('Helvetica', 30, 

'bold')).place(x=int((i_width-40)*2/3), y=170) 

            tk.Label(A_F4, text="Boundary-layer Air Quality-analysis Using Network of 

INstruments super site", bg='white', font=('Helvetica', 8)).place(x=int((i_width-40)/2), 

y=220) 

 

            tk.Label(A_F4, text="G. Gostinicchi", bg='white').place(x=int((i_width-40)/2), 

y=280) 

            tk.Label(A_F4, text=f'Script version {Version_scrpt}, released on 

{RelDate_scrpt}, maintained by:', bg='white').place(x=int((i_width-40)/2), y=250) 

             

            f2_w = f1_w 

            f2_h = i_height-f1_h-40 

            p2_x = p1_x 

            p2_y = p1_y + f1_h 

            B_F1, B_F2, B_F3, B_F4 = self.BAQFrame(f2_w, f2_h, p2_x, p2_y) 

 

            tk.Label(B_F4, text='Click "Start" to trigger the archiving process', 

bg='white').place(x=70, y=390) 

            tk.Label(B_F4, text='Click "Quit" to close the program', 

bg='white').place(x=70, y=410) 

             

        else: 

            f1_w = i_width-40 

            f1_h = i_height-40 

            p1_x = 20 

            p1_y = 20 

            A_F1, A_F2, A_F3, A_F4 = self.BAQFrame(f1_w, f1_h, p1_x, p1_y)             

                     

            # Sub-Format 

                 

            if i_format == 'Input_Sel': 

                tk.Label(A_F4, text='').grid(row=0, column=0, pady=5, sticky='nsew') 

                tk.Label(A_F4, text='', bg='cadetblue1').grid(row=1, column=0, padx=30, 

sticky='nsew') 
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                tk.Label(A_F4, text='', bg='white', font=('Arial', 12), wraplength=470, 

justify='left').grid(row=1, column=1, columnspan=4, pady=40) 

                tk.Label(A_F4, text='', bg='white').grid(row=2, column=2, padx=120) 

 

                n = 100 

                for i in np.arange(0, len(labs)): 

                    n = n + 30 

                    variabs[i] = tk.StringVar() 

                    tk.Checkbutton(self.frame4, text=f"{labs[i]}", variable=variabs[i], 

onvalue=1, offvalue=0, bg="white", font=('Arial',10)).place(x=100, y=n) 

                     

             

        # Main Label 

        wlen = i_width-132 

        tk.Label(A_F4, text = i_mssg, font=('Arial', 12), bg='white', wraplength=wlen, 

justify='left').place(x=65, y=65) 

         

        # Buttons 

        but1_y = i_height-100 

        but2_y = i_height-100 

        but1_x = i_width-310 

        but2_x = i_width-190 

         

        if i_format in ['CloseW', 'EndW', 'Warning']: 

            self.button1 = tk.Button(self.frame4, text = i_oktxt, width=10, fg='green', 

command= lambda: self.GOPushed(i_okcmd)).place(x=but1_x, y=but1_y) 

        else: 

            self.button1 = tk.Button(self.frame4, text = i_oktxt, width=10, fg='green', 

command= lambda: self.GOPushed(i_okcmd)).place(x=but1_x, y=but1_y) 

            self.button2 = tk.Button(self.frame4, text = i_kotxt, width=10, fg='red', 

command= lambda: self.GOPushed(i_kocmd)).place(x=but2_x, y=but2_y) 

         

        # Bindings 

        if i_format in ['CloseW', 'EndW', 'Warning']: 

            master.bind('<Return>', lambda event: self.GOPushed(i_okcmd)) 

        else: 
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            master.bind('<Return>', lambda event: self.GOPushed(i_okcmd)) 

            master.bind('<Escape>', lambda event: self.GOPushed(i_kocmd)) 

 

         

    # METHODS     

    def GOPushed(self, cmd_lst): 

        """ 

    ############################################################################### 

    #### Method: GOPushed                                                      #### 

    ############################################################################### 

    #### This method executes the commands bounded to the OK-Button.           #### 

    #### --------------------------------------------------------------------- #### 

    #### - Input:  - cmd_lst [lst]: List of strings with commands              #### 

    #### - Output: - Commands executed                                         #### 

    ############################################################################### 

    ############################################################################### 

        """ 

        for cmd in cmd_lst: 

            exec(cmd) 

         

             

    def BAQFrame(self, i_f1w, i_f1h, i_p1x, i_p1y): 

        """ 

    ############################################################################### 

    #### Method: BAQFrame                                                      #### 

    ############################################################################### 

    #### This method initializes a frame accorfing to the BAQUNIN convention   #### 

    #### --------------------------------------------------------------------- #### 

    #### - Input:  - i_f1w   [int]: Width of the biggest frame                 #### 

    ####           - i_f1h   [int]: Height of the biggest frame                #### 

    ####           - i_p1x   [int]: X coordinate of the biggest frame          #### 

    ####           - i_p1y   [int]: Y coordinate of the biggest frame          #### 
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    #### - Output: - BAQUNIN-customized frame generated                        #### 

    ############################################################################### 

    ############################################################################### 

        """ 

        i_f2w = i_f1w-40 

        i_f3w = i_f2w-4 

        i_f4w = i_f3w-40 

        i_f2h = i_f1h-40 

        i_f3h = i_f2h-4 

        i_f4h = i_f3h-40 

         

        i_p2x = i_p1x+20 

        i_p2y = i_p1y+20 

        i_p3x = i_p2x+2 

        i_p3y = i_p2y+2 

        i_p4x = i_p3x+20 

        i_p4y = i_p3y+20 

     

        self.frame1 = tk.Frame(self.master, width = i_f1w, height = i_f1h, 

bg='cadetblue1').place(x=i_p1x, y=i_p1y) 

        self.frame2 = tk.Frame(self.frame1, width = i_f2w, height = i_f2h, 

bg='darkgreen').place(x=i_p2x, y=i_p2y) 

        self.frame3 = tk.Frame(self.frame2, width = i_f3w, height = i_f3h, 

bg='cadetblue1').place(x=i_p3x, y=i_p3y) 

        self.frame4 = tk.Frame(self.frame3, width = i_f4w, height = i_f4h, 

bg='white').place(x=i_p4x, y=i_p4y) 

        return self.frame1, self.frame2, self.frame3, self.frame4 

 

 

#%% FUNCTIONS 

def EnvGen(MROUT, FULLPATH): 

    """ 

############################################################################### 

############################################################################### 

#### EnvGen                                                                #### 
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#### --------------------------------------------------------------------- #### 

#### Manages folder tree generation                                        #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - MROUT:    [str]   Main routine name.                        #### 

####         - FULLPATH: [str]   Full path to the folder to be created.    #### 

####                                                                       #### 

#### OUTPUT: Folder generation if not already present; otherwise exit.     #### 

############################################################################### 

###############################################################################  

    """ 

    Logger('INFO ', MROUT, 'f_EnvGen', f'Going to check path: "{FULLPATH}"') 

    if os.path.exists(FULLPATH): 

        Logger('ERROR', MROUT, 'f_EnvGen', f'Path "{FULLPATH}" already exist, exiting') 

        sys.exit('Security exit for environment preservation') 

    else: 

        Logger('INFO ', MROUT, 'f_EnvGen', f'Path "{FULLPATH}" not found, going to create 

the folder') 

        os.mkdir(FULLPATH) 

 

 

def GetChecks(LABELS, VARIABLES, CHECKED): 

    """ 

############################################################################### 

############################################################################### 

#### GetChecks                                                             #### 

#### --------------------------------------------------------------------- #### 

#### Retrieves information on the checked boxes of the checkbox panel and  #### 

#### export it as an list.                                                 #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - LABELS:     File to read (full-path)                        #### 

####         - VARIABLES:  File to read (full-path)                        #### 

####                                                                       #### 

#### OUTPUT: - CHECKED (list)                                              #### 
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#### --------------------------------------------------------------------- #### 

#### NOTES:                                                                #### 

############################################################################### 

############################################################################### 

    """ 

    Logger('INFO ', 'InputAcquisition', 'f_GetChecks', 'Getting checkbox information') 

    for cb, var in zip(LABELS, VARIABLES): 

        text = cb 

        value = var.get() 

        if value == str(1): 

            CHECKED.append(text) 

         

    Logger('INFO ', 'InputAcquisition', 'f_GetChecks', 'Checkbox information acquired') 

 

 

def Logger(CRT_L, MROUT, SROUT, MSGTXT): 

    """ 

############################################################################### 

############################################################################### 

#### Logger                                                                #### 

#### --------------------------------------------------------------------- #### 

#### Manages log rows generation.                                          #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - CRT_L:    [str]   Criticality of the message.               #### 

####         - MROUT:    [str]   Main Routine where message is logged.     #### 

####         - SROUT:    [str]   Sub Routine where message is logged.      #### 

####         - MSGTXT:   [str]   Message reported.                         #### 

####                                                                       #### 

#### OUTPUT: Log message prompted in the shell and in the logfile.         #### 

############################################################################### 

###############################################################################     

    """ 
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    DATETIME = datetime.now().strftime("%Y-%m-%dT%H:%M:%S") 

     

    LOGROW = DATETIME + " - [" + CRT_L + "] - ["+ str(MROUT + "               ")[:10] + " 

| " + str(SROUT + "               ")[:10] + "] " + MSGTXT 

    print(LOGROW) 

    LOGROWS.append(LOGROW + "\n") 

 

 

def QuitProgram(force, WNDW, msg): 

    """ 

############################################################################### 

############################################################################### 

#### QuitProgram                                                           #### 

#### --------------------------------------------------------------------- #### 

#### Prompts out a confirmation window and then manages the program quit.  #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - force:  [str] Flag for forcing program closure without ask  #### 

####         - WNDW:   [str] Name of the current window                    #### 

####         - msg:    [str] Message reported with the closure             #### 

####                                                                       #### 

#### OUTPUT: Program closure.                                              #### 

############################################################################### 

############################################################################### 

     """ 

    if force == 'N': 

        Logger('INFO ', 'f_QuitProgram', 'ExitManager', 'Starting GUI confirm panel') 

        cnfrm = tk.Tk() 

 

        # Define panel input values         

        fQP_wdt = 500 

        fQP_hgt = 200 

        fQP_title = 'Quit Program' 

        fQP_label = 'You chose to exit the Program. \nIs this correct?' 
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        fQP_oktxt = 'Yes' 

        fQP_kotxt = 'No' 

        fQP_okcmd = [cnfrm.destroy(), WNDW.destroy(), sys.exit(f'{msg.replace("-", " ")}')] 

        fQP_kocmd = [cnfrm.destroy()] 

         

        # Call the class building the GUI 

        Logger('INFO ', 'f_QuitProgram', 'ExitManager', 'Building GUI confirm panel') 

        GUIBuilder(cnfrm, fQP_wdt, fQP_hgt, fQP_title, fQP_label, fQP_oktxt, fQP_kotxt, 

fQP_okcmd, fQP_kocmd) 

        cnfrm.mainloop() 

    else: 

        WNDW.destroy() 

        sys.exit(f'{msg.replace("-", " ")}') 

 

 

def WarnMsg(TITLE_w, MESSAGE_w): 

    """ 

############################################################################### 

############################################################################### 

#### WarnMsg                                                               #### 

#### --------------------------------------------------------------------- #### 

#### Manages warning meaages and panels                                    #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - TITLE_w   [str]   Title of the panel.                       #### 

####         - MESSAGE_w [str]   Text of the message in the panel.         #### 

####                                                                       #### 

#### OUTPUT: GUI panel with the warning message.                           #### 

############################################################################### 

############################################################################### 

    """ 

    wrn_w = tk.Tk() 

    wrn_wdt = 500 
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    wrn_hgt = 300 

 

    wrn_ttl = TITLE_w 

    wrn_lbl = MESSAGE_w 

 

    wrn_oklbl = 'Continue' 

    wrn_kolbl = '' 

    wrn_okcmd = ['wrn_w.destroy()'] 

    wrn_kocmd = [] 

 

    GUIBuilder(wrn_w, 'Warning', wrn_wdt, wrn_hgt, wrn_ttl, wrn_lbl, wrn_oklbl, wrn_kolbl, 

wrn_okcmd, wrn_kocmd) 

 

    wrn_w.mainloop() 

 

 

def ZipDir(path, ziph): 

    """ 

############################################################################### 

############################################################################### 

#### ZipDir                                                                #### 

#### --------------------------------------------------------------------- #### 

#### Manages log rows generation.                                          #### 

#### --------------------------------------------------------------------- #### 

#### INPUT:  - path:     [str]   path to the folder to zip.                #### 

####         - ziph:     [str]   zipfile handler.                          #### 

####                                                                       #### 

#### OUTPUT: folder added to the zip package.                              #### 

############################################################################### 

###############################################################################     

    """ 

    for root, dirs, files in os.walk(path): 

        for file in files: 
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            ziph.write(os.path.join(root, file),  

                       os.path.relpath(os.path.join(root, file),  

                                       os.path.join(path, '..'))) 

 

# Functions from Anna Maria EM27_conv_like-GEOMS.py 

def Create_Name_file_GEOMS(GlAttvalue): 

    # file_name=(GlAttvalue[13].split(';')[-

1]+'_'+GlAttvalue[16]+'_'+GlAttvalue[1].split(';')[-

1]+'_'+GlAttvalue[15]+'_').lower()+GlAttvalue[18]+'_'+GlAttvalue[19]+'_'+GlAttvalue[20]+'

.nc' 

    file_name=(GlAttvalue[13].split(';')[-

1]+'_'+GlAttvalue[16]+'_'+GlAttvalue[15]+'_').lower()+GlAttvalue[18]+'_'+GlAttvalue[19]+'

_'+GlAttvalue[20]+'.nc' 

    # print(file_name) 

    return file_name 

 

def date_to_MJD2K(date): 

    """  

     Allows to transform datetime format in MJD2K, a Julianday starting from (2000/01/01, 

00:00:00) 

      

    """  

    jd0=jul.datetime_to_jd(dt.datetime(2000,1,1,0,0,0)) 

    mdj2k=[]  

    if np.size(date)==1: 

        mdj2k.append(np.float64(jul.datetime_to_jd(date)-jd0)) 

    else: 

        for item in date: 

            jd=jul.datetime_to_jd(item)    

            mdj2k.append(jd-jd0) 

    return mdj2k 

 

def conv_datetime(Date,Time): 

     

    c=[] 

    for rowDate,rowTime in zip(Date,Time): 
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        c.append(dt.datetime(int(rowDate.split('-')[0]), 

                             int(rowDate.split('-')[1]), 

                             int(rowDate.split('-')[2]), 

                             int(rowTime.split(':')[0]), 

                             int(rowTime.split(':')[1]), 

                             int(rowTime.split(':')[2]))) 

    b=date_to_MJD2K(c) 

    return b 

 

 

def Global_attribute_GEOMS(file,GlAt,GlVal): 

     

    GlAt_list=['PI_NAME', 'PI_AFFILIATION', 'PI_ADDRESS', 'PI_EMAIL', 'DO_NAME', 

                 'DO_AFFILIATION', 'DO_ADDRESS', 'DO_EMAIL', 'DS_NAME', 'DS_AFFILIATION', 

                 'DS_ADDRESS', 'DS_EMAIL', 'DATA_DESCRIPTION', 'DATA_DISCIPLINE', 

'DATA_GROUP', 

                 'DATA_LOCATION', 'DATA_SOURCE', 'DATA_VARIABLES', 'DATA_START_DATE', 

'DATA_STOP_DATE', 

                 'DATA_FILE_VERSION', 'DATA_MODIFICATIONS', 'DATA_CAVEATS', 

'DATA_RULES_OF_USE', 

                 'DATA_ACKNOWLEDGEMENT', 'DATA_QUALITY', 'DATA_TEMPLATE', 

'DATA_PROCESSOR', 

                 'FILE_NAME', 'FILE_GENERATION_DATE', 'FILE_ACCESS', 'FILE_META_VERSION', 

                 'FILE_DOI', 'LOCATION_COUNTRY'] 

    if GlAt_list==GlAt: 

        #print ('ok') 

        file = Dataset(file, 'r+', format='NETCDF3_CLASSIC')  

        file.PI_NAME=GlVal[0] 

        file.PI_AFFILIATION=GlVal[1] 

        file.PI_ADDRESS=GlVal[2] 

        file.PI_EMAIL=GlVal[3] 

        file.DO_NAME=GlVal[4] 

        file.DO_AFFILIATION=GlVal[5] 

        file.DO_ADDRESS=GlVal[6] 

        file.DO_EMAIL=GlVal[7] 
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        file.DS_NAME=GlVal[8] 

        file.DS_AFFILIATION=GlVal[9] 

        file.DS_ADDRESS=GlVal[10] 

        file.DS_EMAIL=GlVal[11] 

        file.DATA_DESCRIPTION=GlVal[12] 

        file.DATA_DISCIPLINE=GlVal[13] 

        file.DATA_GROUP=GlVal[14] 

        file.DATA_LOCATION=GlVal[15] 

        file.DATA_SOURCE=GlVal[16] 

        file.DATA_VARIABLES=GlVal[17] 

        file.DATA_START_DATE=GlVal[18] 

        file.DATA_STOP_DATE=GlVal[19] 

        file.DATA_FILE_VERSION=GlVal[20] 

        file.DATA_MODIFICATIONS=GlVal[21] 

        file.DATA_CAVEATS=GlVal[22] 

        file.DATA_RULES_OF_USE=GlVal[23] 

        file.DATA_ACKNOWLEDGEMENT=GlVal[24] 

        file.DATA_QUALITY=GlVal[25] 

        #file.DATA_TEMPLATE=GlVal[26] 

        file.DATA_PROCESSOR=GlVal[27] 

        file.FILE_NAME=GlVal[28] 

        file.FILE_GENERATION_DATE=GlVal[29] 

        file.FILE_ACCESS=GlVal[30] 

        file.FILE_META_VERSION=GlVal[31] 

        file.FILE_DOI=GlVal[32] 

        file.LOCATION_COUNTRY=GlVal[33] 

        file.close() 

    else: 

        print ('ERROR') 

 

def Read_excel_info_GEOMS_instrument(name_file,lev): 
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    # print('sono in Read_excel_info_GEOMS_instrument') 

    #read file 

    wb = load_workbook(name_file) 

    #sheet names 

    sheetname=wb.sheetnames 

    # print (sheetname) 

    sheet='Info_instrument' 

    if sheet in sheetname: 

        x=sheetname.index(sheet) 

        sheet_0 = wb[sheetname[x]] 

        info=[] 

        num_rows=sheet_0.max_row+1 #row number start from 1 reading Excel file 

        for i in range(2,num_rows): #first parameter to read is in third row 

            info.append(sheet_0.cell(row=i, column=3).value) 

    else: 

        print('error') 

    sheet= 'GlobalAttributes' 

    if sheet in sheetname: 

        x=sheetname.index(sheet) 

        sheet_1 = wb[sheetname[x]] 

        GlAt_name=[] 

        GlAt_value=[] 

        

        num_rows=sheet_1.max_row+1 #row number start from 1 reading Excel file 

        for i in range(3,num_rows): #first parameter to read is in third row 

                GlAt_name.append(str(sheet_1.cell(row=i, column=2).value).replace(' ','')) 

                GlAt_value.append(str(sheet_1.cell(row=i, column=3).value))#.replace(' 

','') 

    else: 

        print('error') 

    sheet=lev#'Variables' 

    if sheet in sheetname: 

            x=sheetname.index(sheet) 
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            sheet_2 = wb[sheetname[x]] 

            Variables=[] 

            Variables_att=[] 

            num_rows2=sheet_2.max_row #row number start from 1 reading Excel file 

            num_col2=sheet_2.max_column+1 

            for j in range(1,12): 

                    Variables_att.append(sheet_2.cell(row=4, column=j).value) 

            for i in range(5,num_rows2+1): 

                Var=[] 

                for j in range(1,num_col2): 

                    Var.append(sheet_2.cell(row=i, column=j).value) 

                Variables.append(Var) 

    else: 

            print('error') 

     

    return sheetname,GlAt_name,GlAt_value, Variables_att,Variables,info 

 

 

def Var_Dimension(file, dim_name,dim): 

    #print ('Var_Dimension') 

     

    dataset = Dataset(file, 'r+', format='NETCDF3_CLASSIC') 

    dataset.createDimension(dim_name,dim) 

    dataset.close() 

 

def Def_Variable_GEOMS(file, name, value, data,dim): 

    #print ('Def_Variable') 

       

    Var_att_list=['VAR_NAME ', 'VAR_DESCRIPTION ', 'VAR_NOTES ', 'VAR_SIZE ', 

                  'VAR_DEPEND ', 'VAR_DATA_TYPE ', 'VAR_UNITS ', 'VAR_SI_CONVERSION ', 

                  'VAR_VALID_MIN ', 'VAR_VALID_MAX ', 'VAR_FILL_VALUE '] 

    if Var_att_list != name: 



 
BAQUNIN-2Technical Note  BAQ3-TEC-REP-SER-027  
EM27/SUN FTIR spectrometer  Issue 1.0 

Serco Italia SpA  Page 109 of 122 
© 2022   

Serco Business 

        print ('ERROR') 

    else: 

        #print ('ok') 

         

        dataset = Dataset(file, 'r+', format='NETCDF3_CLASSIC') 

             

        for i in range(0,len(value)): 

            # print ('inizio qui',value[i][0],value[i][3],value[i][4],value[i][5]) 

            dep = (value[i][4].split(';')) 

            act_dim = [] 

            if "DATETIME" in dep: 

                act_dim.append(dim[0]) 

            if "WAVELENGTH" in dep: 

                act_dim.append(dim[1]) 

            if "RADIUS" in dep: 

                act_dim.append(dim[2]) 

             

            if value[i][5]=='REAL': typ="f4" 

            elif value[i][5]=='DOUBLE': typ="f8" 

            elif value[i][5]=='STRING':  

                typ="S1" 

                print ("non scrive bene la stringa, solo un carattere!") 

            elif value[i][5]=='BYTE': typ="i1" 

            elif value[i][5]=='SHORT': typ="i2" 

            elif value[i][5]=='INTEGER': typ="i4" 

 

            if value[i][4]=='CONSTANT':    

                var=dataset.createVariable(value[i][0], typ)     

                var.VAR_SIZE =str(value[i][3]) 

            else: 

                var = dataset.createVariable(value[i][0], typ, act_dim) 

                size='' 
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                for itt in act_dim: 

                    size=size+';'+str(dataset.dimensions.get(itt).size) 

                var.VAR_SIZE =str(size[1:]) 

            var.VAR_NAME=value[i][0] 

            var.VAR_DESCRIPTION =value[i][1] 

            var.VAR_NOTES =value[i][2] 

             

            var.VAR_DEPEND =value[i][4] 

            var.VAR_DATA_TYPE =str(value[i][5]) 

            var.VAR_UNITS =value[i][6] 

            var.VAR_SI_CONVERSION =value[i][7] 

            

            if value[i][0]== 'DATETIME': 

                var.VAR_VALID_MIN =np.float64(min(data[i])) 

                var.VAR_VALID_MAX =np.float64(max(data[i])) 

                var.VAR_FILL_VALUE =np.float64(9000) 

            else:     

                if value[i][5]=='REAL':  

                    var.VAR_VALID_MIN =np.float32(value[i][8]) 

                    var.VAR_VALID_MAX =np.float32(value[i][9]) 

                    var.VAR_FILL_VALUE =np.float32(value[i][10]) 

                else: 

                    var.VAR_VALID_MIN =value[i][8] 

                    var.VAR_VALID_MAX =value[i][9] 

                    var.VAR_FILL_VALUE =value[i][10] 

            # print(i) 

            # print(var.VAR_NAME) 

            var[:]=data[i]  

        dataset.close() 

 

def read_write_EM(file_CSV,table_like_geoms,outpath): 
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    INFO_instrument = Read_excel_info_GEOMS_instrument(table_like_geoms,'Variables')      

     

    data = pd.read_csv(file_CSV,sep=',') 

     

    d = [item.split()[0] for item in data.UTC.to_numpy()] 

    t = [item.split()[1] for item in data.UTC.to_numpy()] 

    mjd2k = conv_datetime(d,t) 

     

    LATITUDE=data[' latdeg'][0] 

    LONGITUDE=data[' londeg'][0] 

    ALTITUDE=data[' altim'][0] 

    ZENITH=data[' appSZA'] 

    AZIMUTH=data[' azimuth'] 

    PRESSURE=data[' gndP'] 

    TEMPERATURE=data[' gndT'] 

     

    DRY_MIXING=data[' XAIR'] 

    H2O_COLUMN =data[' H2O'] 

    H2O_MIXING = data[' XH2O'] 

    CO2_COLUMN = data[' CO2'] 

    CO2_MIXING = data[' XCO2'] 

    CH4_COLUMN = data[' CH4'] 

    CH4_MIXING = data[' XCH4'] 

    CO_COLUMN = data[' CO'] 

    CO_MIXING = data[' XCO'] 

    O2_COLUMN = data[' O2'] 

     

    ref_date = jul.date_to_jd(2000, 1, 1) 

    INFO_instrument[2][18] = 

jul.jd_to_datetime(min(mjd2k)+ref_date).strftime("%Y%m%dT%H%M%SZ")#StartDate 

    INFO_instrument[2][19] = 

jul.jd_to_datetime(max(mjd2k)+ref_date).strftime("%Y%m%dT%H%M%SZ")#StopDate 
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    data_nc = [mjd2k, LATITUDE,LONGITUDE,ALTITUDE,ZENITH,AZIMUTH,PRESSURE,TEMPERATURE, 

             DRY_MIXING,H2O_COLUMN,H2O_MIXING,CO2_COLUMN,CO2_MIXING,CH4_COLUMN, 

             CH4_MIXING,CO_COLUMN,CO_MIXING,O2_COLUMN] 

     

    outfilename = Create_Name_file_GEOMS(INFO_instrument[2]) 

    outfile = os.path.join(outpath, outfilename) 

    outfile_c = Dataset(outfile, 'w', format='NETCDF3_CLASSIC') 

    outfile_c.close() 

     

    Global_attribute_GEOMS(outfile,INFO_instrument[1],INFO_instrument[2]) 

    Var_Dimension(outfile,'DATETIME', len(mjd2k)) 

     

    Def_Variable_GEOMS(outfile, INFO_instrument[3], INFO_instrument[4], data_nc, 

['DATETIME',]) 

    return outfilename 

             

#%% MAIN 

now = datetime.now() 

CURTIME = now.strftime("%Y%m%dT%H%M%S") 

 

LOGROWS = [] 

 

repo_path = os.path.join(BAQ_folder, 'Scripts', 'ForProcessing') 

db_path = os.path.join(BAQ_folder, 'Database') 

out_path = os.path.join(BAQ_local, 'results') 

 

db_interferograms = os.path.join(db_path, 'acquired') 

db_ptfiles = os.path.join(db_path, 'PT_files') 

db_mapfiles = os.path.join(db_path, 'map_files', 'retrieved') 

 

path_database_csv = "<INTERNAL_PATH_TO_ARCHIVED_CSV>" 

path_database_netcdf = "<INTERNAL_PATH_TO_ARCHIVED_NETCDF>" 
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table_like_geoms = os.path.join(routine_path, 'EM27_like-GEOMS_format_tables.xlsx') 

csvrepo_path = '<INTERNAL_LOCAL_PATH_TO_CSV>' 

outpath = os.path.join(csvrepo_path, 'NetCDF') 

 

Logger('INFO ', 'Starting', 'WelcomePanel', 'Welcome to the EM27/SUN post-processing 

environment') 

Logger('INFO ', 'Starting', 'WelcomePanel', f'Script version {Version_scrpt}, released on 

{RelDate_scrpt}') 

 

CHECK=[] 

base_w = tk.Tk() 

 

base_width = 1000 

base_height = 500 

 

base_title = "EM27/Sun Post-Processing Management - Welcome Panel" 

base_label = " " 

 

b_oklbl = 'Start' 

b_kolbl = 'Quit' 

b_okcmd = ['CHECK.append(1)', 'base_w.destroy()'] 

b_kocmd = ['QuitProgram("N", base_w, "Exit-commanded-by-user")'] 

 

GUIBuilder(base_w, 'Base', base_width, base_height, base_title, base_label, b_oklbl, 

b_kolbl, b_okcmd, b_kocmd) 

 

base_w.mainloop() 

 

if CHECK[-1] == 1: 

    Logger('INFO ', 'InputSelection', 'FolderSelection', 'Starting the postprocess 

management tool') 

    Logger('INFO ', 'InputSelection', 'FolderSelection', 'Select the work directories to 

manage') 

    inp_w = tk.Tk() 
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    variabs = [] 

    checked = [] 

    labs = [] 

     

    for root, dirs, files in os.walk(prf_path): 

        for fold in dirs: 

            if fold[0:3] == 'ro_': 

                labs.append(fold) 

    [ variabs.append("v_" + i) for i in labs ] 

 

    inp_width = 500 

    inp_height = 600 

 

    inp_title = "EM27/Sun Post-Processing Management - WD selection" 

    inp_label = "Select the processing working directories you need to archive in local 

database" 

 

    inp_oklbl = 'Continue' 

    inp_kolbl = 'Quit' 

    inp_okcmd = ['GetChecks(labs, variabs, checked)', 'inp_w.destroy()'] 

    inp_kocmd = ['QuitProgram("N", inp_w, "Exit-commanded-by-user")'] 

 

    GUIBuilder(inp_w, 'Input_Sel', inp_width, inp_height, inp_title, inp_label, inp_oklbl, 

inp_kolbl, inp_okcmd, inp_kocmd) 

 

    inp_w.mainloop() 

     

    Logger('INFO ', 'InputSelection', 'FolderSelection', 'Selected working directories 

acquired') 

     

    for fold in sorted(set(checked)): 

        if fold[-4:] == 'prep': 

            Logger('INFO ', 'WDManagement', 'PreprocessingFolder', f'Found folder {fold}: 

it is a pre-processing folder') 

            archive_path = os.path.join(db_path, 'preprocessed') 
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        elif fold[-4:] == 'full': 

            Logger('INFO ', 'WDManagement', 'ProcessingFolder', f'Found folder {fold}: it 

is a full processing folder') 

            archive_path = os.path.join(db_path, 'processed') 

            Logger('INFO ', 'WDManagement', 'ExportOutput', 'Exporting output CSV file') 

            for root, dirs, files in os.walk(os.path.join(prf_path, fold)): 

                for file in files: 

                    if file[0:4] == 'comb': 

                        if os.path.exists(os.path.join(out_path, file)): 

                            Logger('WARN ', 'WDManagement', 'ExportOutput', f'Output file 

{file} already present in the output folder') 

                            WarnMsg("EM27/Sun Post-Processing Management - Export Output", 

f"WARNING:\nOutput file {file} already present in the output folder.") 

                        else: 

                            Logger('INFO ', 'WDManagement', 'ExportOutput', f'Exporting CSV 

file {file}') 

                            file_CSV = os.path.join(out_path, file) 

                            shutil.copy(os.path.join(root, file), file_CSV) 

                            Logger('INFO ', 'WDManagement', 'ExportOutput', f'Generating 

NetCDF output from {file}') 

                            file_netcdf = read_write_EM(file_CSV, table_like_geoms, 

outpath) 

 

        Logger('INFO ', 'WDManagement', 'ProcessingFolder', f'Set path to the archive to 

"{archive_path}"') 

         

        zipname = os.path.join(prf_path, fold.replace('_prep', 

'.zip').replace('_full','.zip')) 

        if os.path.exists(os.path.join(archive_path, zipname)): 

            Logger('WARN ', 'WDManagement', 'DBArchiving', f'File {zipname} already present 

in local database') 

            WarnMsg("EM27/Sun Post-Processing Management - DB Archiving", f"WARNING:\nZip 

archive {zipname} already present in local database.\nCheck manually.") 

             

        else: 

            Logger('INFO ', 'WDManagement', 'ZipArchiveCreation', f'Going to generate the 

zip archive of folder {fold}') 

            with zipfile.ZipFile(zipname, 'w', zipfile.ZIP_DEFLATED) as zipf: 
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                ZipDir(os.path.join(prf_path, fold), zipf) 

            Logger('INFO ', 'WDManagement', 'ZipArchiveCreation', 'Zip Archive created') 

             

            Logger('INFO ', 'WDManagement', 'DBArchiving', 'Going to import the zip file in 

the local database') 

            shutil.move(os.path.join(prf_path, zipname), archive_path) 

            Logger('INFO ', 'WDManagement', 'DBArchiving', 'Zip file successfully imported 

in the database') 

         

            Logger('INFO ', 'WDManagement', 'CleaningFolder', f'Going to remove the working 

directory {fold}') 

            if os.path.exists(os.path.join(prf_path, fold)): 

                shutil.rmtree(os.path.join(prf_path, fold), ignore_errors=False) 

                Logger('INFO ', 'WDManagement', 'CleaningFolder', f'Folder {fold} 

successfully removed from {prf_path}') 

            else: 

                Logger('WARN ', 'WDManagement', 'CleaningFolder', f'Folder {fold} not found 

on {prf_path}')         

                WarnMsg("EM27/Sun Post-Processing Management - Cleaning", 

f"WARNING:\nFolder {fold} not found on {prf_path}") 

         

        # archiviation for csv/netcdf full-process output files 

        if fold[-4:] == 'full': 

            # send to BAQUNIN Web site 

            Logger('INFO ', 'WebArchiving', 'ToBAQUNINWeb', f'Going to archive 

{file_netcdf} into BAQUNIN Website') 

            

send_to_BAQUNIN_web(os.path.join(outpath,file_netcdf),'/DATA/BAQUNIN/Products/EM27/') 

 

            conn_options = pysftp.CnOpts() 

            conn_options.hostkeys = None 

 

            #send to DB csv file [GG: Temporarily unavailable] 

            Logger('INFO ', 'WebArchiving', 'ToBAQUNINDB', f'Going to archive {file_CSV} 

into BAQUNIN Database') 

            #sftp_con.sftp_push(ip_database, user_database, passw_database, file_CSV, 

path_database_csv, conn_options) 
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            #send to DB netcdf file [GG: Temporarily unavailable] 

            Logger('INFO ', 'WebArchiving', 'ToBAQUNINDB', f'Going to archive {file_netcdf} 

into BAQUNIN Database') 

            #sftp_con.sftp_push(ip_database, user_database, passw_database, file_netcdf, 

path_database_netcdf, conn_options) 

         

            Logger('INFO ', 'WebArchiving', 'ToBAQUNINDB', 'Archiving phase complete') 

         

        cls_w = tk.Tk()     

        cls_width = 500 

        cls_height = 300 

        cls_title = "EM27/Sun Post-Processing Management - WD Completed" 

        cls_label = f"Working directory {fold} management completed." 

        cls_oklbl = 'Continue' 

        cls_kolbl = '' 

        cls_okcmd = ['cls_w.destroy()'] 

        cls_kocmd = [] 

        GUIBuilder(cls_w, 'CloseW', cls_width, cls_height, cls_title, cls_label, cls_oklbl, 

cls_kolbl, cls_okcmd, cls_kocmd) 

 

        cls_w.mainloop() 

        Logger('INFO ', 'WDManagement', 'WDCompleted', f'Working directory {fold} 

management completed.') 

         

    end_w = tk.Tk() 

     

    end_width = 500 

    end_height = 300 

 

    end_title = "EM27/Sun Post-Processing Management - Session Completed" 

    end_label = "All Working directories management completed.\n \nHave a nice day!" 

 

    end_oklbl = 'Continue' 

    end_kolbl = '' 

    end_okcmd = ['end_w.destroy()'] 
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    end_kocmd = [] 

 

    GUIBuilder(end_w, 'EndW', end_width, end_height, end_title, end_label, end_oklbl, 

end_kolbl, end_okcmd, end_kocmd) 

 

    end_w.mainloop() 

    Logger('INFO ', 'WDManagement', 'EndProgram', "All Working directories management 

completed.\n \nHave a nice day!") 

 

9.4 Local machine archiving 

In order to keep a local copy of the completed processing it has been set up the script 
em27_postprocess_<X.Y>.py described in Sec. 9.3.2 and operated thanks to the procedure 
reported in Sec. 7.7.1. The procedure organizes the working directories in a folder structure 
improperly called “Database”. In this section it is reported the description of such structure and a 
scheme of local Database.  

- acquired: folder containing the interferogram files retrieved with the EM27/Sun. If they are 
not present in the local database, they are retrieved from the BAQUNIN database. 

- map_files: in this folder the a-priori GGG2020 map files as they are provided by TCCON 
infrastructure. Following subfolders are: 

o ginput-jobs: main folder generated with the untar command where all the map 
files are stored. 

o input_files: this folder contains the input_files created for retrieving the map_files. 
▪ downloaded: contains the input_files related to map files which have been 

already downloaded. 
▪ uploaded: contains the input_files already uploaded into the TCCON FTP 

server, but related to map files which still need to be made available for 
the download. 

o retrieved: this folder contains in a daily folder archive the map files retrieved from 
the TCCON FTP server in a .tgz format. 

- preprocessed: this folder contains the zip files of the working directories related to pre-
processing runs. Once they have been provided to KIT, these files will be removed as 
redundant. 

- processed: this folder contains subfolder related to the different PROFFAST versions 
released: 

o PROFFAST2.3: contains full processing CSV output, processed with PROFFAST 
v2.3. 

o PROFFAST2.4: contains full processing CSV output and zip folders of the working 
directories related to the full processing. Each information has been processed 
with PROFFAST v2.4. 

- PT_files: this folder contain the Pressure files with information on pressure and 
temperature retrieved from BAQUNIN suit. 

Database 

├── acquired 

│   ├── 230622.zip 

│   ├── ... 

│   └── 240513.zip 
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├── map_files 

│   ├── ginput-jobs 

│   ├── input_files 

│   │   ├── downloaded 

│   │   │   ├── input_file_2020_ro_20230622.txt 

│   │   │   ├── ... 

│   │   │   └── input_file_2020_ro_20240423.txt 

│   │   └── uploaded 

│   └── retrieved 

│       ├── 20230622 

│       │   └── job_000031077_ro_41.90N_12.52E_20230622-20230623.tgz 

│       ├── ... 

│       │   └── ... 

│       └── 20240423 

│           └── job_000047216_ro_41.90N_12.52E_20240423-20240424.tgz 

├── preprocessed 

│   ├── ... 

│   └── ro_20240412.zip 

├── processed 

│   ├── PROFFAST2.3 

│   └── PROFFAST2.4 

│       ├── comb_invparms_Rome_SN084_230622-230622.csv 

│       ├── ... 

│       ├── comb_invparms_Rome_SN084_240325-240325.csv 

│       ├── ro_20230622.zip 

│       ├── ... 

│       └── ro_20240423.zip 

└── PT_files 

    ├── 2023-06-22_00-00-00.dat 

    ├── ... 

    └── 2024-04-23_00-00-00.dat 
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9.5 BAQUNIN FTP server archiving 

Within BAQUNIN project, acquired data, input data and processed data have been stored in the 
dedicated SFTP server accessible via INFN VPN. In the EM27 directory the following tree-folder 
has been created: 

em27 

├── BAQUNIN_retrieval 

│   ├── pre_processing 

│   │   ├── PROFFASTv2.3 

│   │   └── PROFFASTv2.4 

│   └── processing 

│       ├── PROFFASTv2.3 

│       │   ├── comb_invparms_Rome_SN084_230628-230628.csv 

│       │   └── ... 

│       └── PROFFASTv2.4 

│       │   ├── comb_invparms_Rome_SN084_230628-230628.csv 

│       │   └── ... 

├── Map_file 

│   └── 20230622 

│       └── job_000031077_ro_41.90N_12.52E_20230622-20230623.tgz 

│   └── ... 

├── meteo_files 

│   └── 2023-06-22_00-00-00.dat 

│   └── ... 

└── SN84 

    └── 230622 

        └── 230622SN84.0 

        └── ... 

    └── ... 

Following the convention adopted, created folders follows the criteria reported below: 

- BAQUNIN_Retrieval: This folder is intended for storing pre-processed and processed 
data. It is composed by the following 2 subfolders: 

o pre_processing: for storing preprocessed data; composed by subfolders named 
according to the PROFFast version with the related content. 

o processing: for storing processed data; composed by subfolders named 
according to the PROFFAST version with the related content. 
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- Map_file: This folder is intended for storing a-priori GGG2020 map files. They are archived 
in daily subfolders. 

- meteo_files: This folder is the archive of the pressure files reporting information registered 
from BAQUNIN micro-barometer and meteo-station. 

- SN84: This folder archives in daily subfolders all measurement data related to EM27/Sun 
acquisitions. 

 

9.6 Contact points 

In this section are reported all the contact points for both anomalies and operations on BAQUNIN 
EM27/SUN. 

 

 

Table 3 - Contact points 

ID Name Affiliation Contact Point 

C1 Anna Maria Iannarelli Serco Italia SpA annamaria.iannarelli@serco.com 

C2 Giacomo Gostinicchi Serco Italia SpA giacomo.gostinicchi@serco.com 

 

mailto:annamaria.iannarelli@serco.com
mailto:giacomo.gostinicchi@serco.com
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