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Report on the outcomes of a Short-Term Scientific Mission[footnoteRef:1] [1:  This report is submitted by the grantee to the Action MC for approval and for claiming payment of the awarded grant. The Grant Awarding Coordinator coordinates the evaluation of this report on behalf of the Action MC and instructs the Grant Holder Manager to verify the grant documents compliance and proceed with the payment.] 



Action number: Harmonia, COST Action CA21119
Grantee name: Marios Mermigkas

	Details of the STSM
Title: A HARMONIA-COST field campaign for greenhouse gas total column retrievals using EM27/SUN FTIR spectroscopy
Start and end date: 23/08/2026 to 01/09/2026

	Description of the work carried out during the STSM 
The Short-Term Scientific Mission (STSM) was carried out at the Physical-Meteorological Observatory Davos (PMOD), Switzerland, from 23 August to 1 September 2026, with the objective of initiating coordinated ground-based greenhouse gas (GHG) measurements using an EM27/SUN Fourier Transform Infrared (FTIR) spectrometer as part of the COCCON network.
During the mission, the EM27/SUN instrument was installed, configured and operated following standard measurement procedures, and the first EM27/SUN FTIR measurements of total-column greenhouse gases were successfully performed at the Davos PMOD site. Measurements were conducted during suitable atmospheric and solar observation conditions, with spectra acquired in the near-infrared region for the retrieval of CO₂, CH₄, H₂O and CO total columns. The campaign established the measurement procedure and data-acquisition workflow required for continued observations at the site.
An important outcome of the mission was the establishment of a longer-term measurement strategy. Following the STSM, the EM27/SUN will continue operating at Davos in order to build an approximately one-month dataset. This extended dataset will allow a more statistically robust assessment of greenhouse gas variability and will provide opportunities to investigate diurnal variability in CO₂, CH₄, H₂O and CO total columns.
Particular attention was given to CO₂ measurements and their comparison with observations from the Bio-Tech Spectroradiometer (BTS) operating at the site. The combined dataset will be used to investigate the consistency between the different remote-sensing observations and to assess temporal variability in the measured atmospheric columns.
The campaign also initiated the investigation of possible enhancements in CO concentrations associated with regional wildfire episodes in the surrounding European region. Such events may influence the atmospheric composition over Davos and provide an opportunity to assess the sensitivity of the EM27/SUN measurements to transported pollution and biomass-burning emissions.
In parallel with the measurements, a comprehensive training session was provided to the local researchers on the EM27/SUN instrument, including its operating principles, measurement procedures, instrument handling and practical operation. A scientific presentation was also given covering the broader research activities of the grantee, including greenhouse gas retrievals, CAMS forecast comparisons and Sentinel-5P/TROPOMI validation.
No major deviations from the initial working plan occurred. The main extension of the original plan is the continuation of measurements beyond the STSM period to obtain a longer, approximately one-month dataset.

	

	Description of the STSM main achievements and planned follow-up activities
[bookmark: _GoBack]The STSM successfully achieved its main objective of establishing EM27/SUN FTIR greenhouse gas measurements at the PMOD/WRC Davos site. The first total-column measurements of CO₂, CH₄, H₂O and CO using the EM27/SUN were successfully conducted, establishing a new measurement capability at the site and providing the basis for continued observations within the COCCON framework.
A major achievement of the mission was the successful integration of the EM27/SUN measurement activity with the existing atmospheric observation infrastructure at PMOD. The continuation of measurements after the STSM will allow the acquisition of an approximately one-month dataset. This extended dataset will be particularly valuable for investigating temporal and diurnal variability of greenhouse gas total columns and for assessing the representativeness and stability of the measurements under different atmospheric conditions.
The subsequent analysis will be performed using PROFFAST/PROFFASTpylot following standard COCCON data processing procedures. The retrieved total-column concentrations will be quality-controlled and analyzed to characterize the variability of CO₂, CH₄, H₂O and CO over Davos. Particular emphasis will be placed on CO₂, for which comparisons with the BTS observations will be performed. These comparisons will provide an independent assessment of the consistency of the measurements and help identify potential differences or systematic effects between the instruments.
The dataset will also be investigated for signatures of enhanced CO associated with regional wildfire episodes. Transported biomass-burning emissions from surrounding regions and neighboring countries may affect atmospheric composition over Davos. Identifying such episodes in the FTIR observations will provide an opportunity to investigate the capability of the EM27/SUN to capture regional pollution events and their influence on total-column CO.
The STSM also achieved an important capacity-building objective. A full practical training on the EM27/SUN instrument was provided to the local researchers, covering instrument operation and measurement procedures, enabling continued measurements at PMOD after the completion of the mission. In addition, a scientific presentation on the grantee's broader research activities, including CAMS forecast comparisons and Sentinel-5P/TROPOMI validation, facilitated scientific exchange and strengthened collaboration.
The planned follow-up activities include completion of the extended dataset, PROFFAST retrieval and quality control, inter-comparison with BTS and other available observations, analysis of diurnal and event-related variability, and joint interpretation of the results. These activities are expected to provide inputs for future scientific publications and continued collaboration within HARMONIA and COCCON.
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