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Instructions

Please limit the report to max 3-5 pages, including tables and figures.
The report should be sent as pdf document and include the subheadings listed below. Please make
sure to address any comments made by the reviewers (if applicable).

Is the information provided in the report confidential and should not be made available on the
ACTRIS website?

|E No, the information can be made public.

|:| Yes, the information should not be made public and access should be restricted
to the TNA Team, the ATMO-ACCESS access providers, the reviewers concerned
and the ATMO-ACCESS Strategic TNA Board.
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1. Short executive summary (can be made available to reviewers and EU experts)

A Medusa GCMS preconcentration system [Miller et al., 2008; Arnold et al., 2012] was installed at CMN-PV
to enhance the previously existing instrumentation and make observations at CMN-PV consistent with
other European stations. Optimisation of this specialist equipment was undertaken and training of the local
operators conducted. The increased number of observed species and improved precision from the Medusa
GCMS is useful for NM-VOC regulations as well as other international regulations such as the Paris
Agreement.

2. User group

Complete the table with details of the user group members who actually accessed the Facility. Duplicate
the table below for each member of the user group.

‘ Information on the User group members

Member # 1
First and last name Young, Dickon
Gender [ JFemale [X] Male [_] Prefer notto say
Nationality British
Profile Undergraduate
Postgraduate

Expert scientist
Engineer, Technician

Other

Field of activity ENV-ATMO - Earth and environmental sciences/Atmospheric

domain

ENV-HYDRO - Earth and environmental sciences/Hydrosphere
domain

ENV-LITHO - Earth and environmental sciences/Lithosphere
ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere
PHY - Physics astronomy, astrophysics and mathematics

CHEM - Chemistry and material sciences

BIO-MED - Biological, medical sciences and biotechnology
ENG-TECH - Engineering and technology

EGY - Energy

ART - Humanities and arts

ISC - Information science and communication

SOC - Social sciences

XiOgoooooooono o ¥ ijodx oo

Are you a new user? Yes
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[] No

Institution name (employer) Terra Modus Consultants Limited

[ ] Public research (including international research organizations and
private research organization controlled by a public authority)

University and higher education

Institution legal status Public authority

(employer) . .
Small Medium Enterprise (SME)

Other industrial and/or profit private organization

OO XOO

Other
Address (employer) ElvgzznG\\/NFJr\T;Aog Z'l %VI:S g: rlioeth, Country UK
Email address dickon.young@terramodus.co.uk
Access start date 2022-10-03 Access end date | 2022-10-09
Member # 2
First and last name O’Doherty, Simon
Gender [ ]Female [X] Male [ ] Prefer notto say
Nationality British
Profile [] Undergraduate
[] Postgraduate

Expert scientist
Engineer, Technician

Other

ENV-ATMO - Earth and environmental sciences/Atmospheric
domain

Field of activity

ENV-HYDRO - Earth and environmental sciences/Hydrosphere
domain

ENV-LITHO - Earth and environmental sciences/Lithosphere
ENV-ECOBIO - Earth and environmental sciences/Eco-biosphere
PHY - Physics astronomy, astrophysics and mathematics

CHEM - Chemistry and material sciences

BIO-MED - Biological, medical sciences and biotechnology
ENG-TECH - Engineering and technology

EGY - Energy

ART - Humanities and arts

N v I ¢
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ISC - Information science and communication

SOC - Social sciences

Are you a new user? Yes

No

O

Institution name (employer) University of Bristol

[ ] Public research (including international research organizations and
private research organization controlled by a public authority)

University and higher education

Institution legal status Public authority

(employer) . .
Small Medium Enterprise (SME)

Other industrial and/or profit private organization

N O I Y ¢

Other

School of Chemistry, University of
Address (employer) Bristol, Cantocks Close, Bristol, BS8 Country UK

1TS
Email address s.odoherty@bristol.ac.uk
Access start date 2022-10-03 Access end date | 2022-10-09

3. Scientific objectives

To install a Medusa GCMS preconcentration system at CMN-PV to increase the overall number of species
observed at the station as well as improve the measurement precision. This would make CMN-PV
observations consistent with other European stations within the Actris network.

4. Reasons for choosing the Facility/ies

Anthopogenic Non-Methane Volatile Organic Compounds (NM-VOC) are reactive atmospheric species with
direct effects on human health and ecosystems. Moreover, through their oxidation products, NM-VOCs
promote the formation of tropospheric ozone and secondary aerosol, which are important pollutants but
also anthropogenic climate forcers. In Europe, only 4 observatories are performing continuous observations
of these important species with the accuracy and traceability needed for long-term monitoring of their
atmospheric levels and for emission trend assessment. For almost 20 years, an instrument to continuously
monitor 15 NM-VOCs has operated at the CMN-PV facility: the sampling location, which overlooks an
important source region in the Po basin and is the Southernmost NM-VOC monitoring site in Europe, is
crucial for tracking and quantifying emissions of these compounds at regional scale. In addition, the least
reactive NM-VOCs, once transported to the free troposphere, can undergo long-range transport. Therefore,
CMN-PV, at an altitude of 2165 m asl, is also able to capture the signal of emissions occurring in a much
larger domain. In recent years, inverse modelling methods, combining atmospheric observations with
atmospheric transport models and Bayesian inversion techniques, have proved to be a very powerful tool
for estimating emissions of atmospheric species. The performance of inversion methods is strongly affected
by the number of observation sites used. Hence, the need to integrate observations from the largest
possible number of sites, with all instruments producing data with quality consistent for integration into
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inverse models. Our research group is interested in accessing the CMN-PV infrastructure and enhancing the
existing experimental set-up to be consistent with other European sites to aid these inverse modelling
studies. This will improve performance and increase the number of species measured to include some key
compounds in atmospheric processes which are currently not measured at CMN-PV.

5. Activities during the TNA (research, training, events, ...)

Installation of the hardware.

Optimization and testing of the sampling parameters

e Training of local operators in established SOP

Acquisition of first measurements of many new species at CMN

6. Method and set-up of research

This project was the initial step in a long-term measurement project. Our research group was interested in
enhancing the existing experimental set-up at CMN-PV to be consistent with other European sites to aid
inverse modelling studies. Our group has a multi-decadal expertise in advanced analytical methods for NM-
VOCs: the improvement and enlargement of measurements at CMN-PV will benefit our research, allowing
us to integrate such observation data with those performed by our research group at the Mace Head
WMO-GAW global station (Ireland) and those from the other existing European sites embedded in the
ACTRIS network.

7. Preliminary project results and conclusions

Many new NM-VOC and halocarbon species are now measured at CMN-PV at high prevision. Highlights are
the first measurements of NFs, CF,4 in Italy (Figures 1 & 2) and ethane at CMIN-PV as well as improved
precisions for many species halocarbon species (e.g. HFC-134a, Figure 3) and NM-VOCs (e.g. propane,
Figure 4).
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Figure 1. NF3 mixing ratios measured at CMN-PV as a relative value to the standard tank. More data is
required to provide calibrated atmospheric mixing ratios — but here we see elevations of ~19-33% above
the calibration cylinder.
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Figure 1. CF, mixing ratios measured at CMN-PV as a relative value to the standard tank. More data is
required to provide calibrated atmospheric mixing ratios — but here we see elevations of ~1.2-2.9% above
the calibration cylinder.
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Figure 3. HFC-134a atmospheric mixing ratio (upper plot measured in ppt) and instrument precision (lower
plot in %) measured by the new Medusa (blue) and the older ADS (red) system at Monte Cimone.
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Figure 4. Propane atmospheric mixing ratio (upper plot measured in ppt) and instrument precision (lower
plot in %) measured by the new Medusa (blue) and the older ADS (red) system at Monte Cimone.

8. Outcomes and future studies

The Medusa GCMS instrument will run for many years acquiring calibrated air samples every 2 hours. The
implementation of an improved instrumental setup at the station will increase the observational capacity of
the observatory and allow better constraints of emissions occurring in South Europe and in the
Mediterranean basin with improved accuracy. This more detailed insight into the overall knowledge of
emissions for compounds related with climate change processes; the estimates on their emissions and/or
fate (trends and magnitudes) will improve the understanding of industrial-socio-economic impacts on the
use of these substances and help drive and suggest advances in future government and international
policies. This information will be particularly interesting for national stakeholders for which a national
framework of top-down emission estimates of NM-VOCs are not currently available. Moreover, the
implementation will increase the availability of measurements of some key reactive compounds involved in
fine PM (Particulate Matter) evolution/development and thus allow new scientific input on aerosol
science/studies.

9. Plans for publications

(in peer-reviewed journals, conference proceedings, etc. acknowledging the support by ATMO-ACCESS).
Details, including the DOI, need to be provided as soon as available.

It is hoped that with several months, and years, of data for new VOCs never before measured at Monte
Cimone data can be used to write papers on the first measurements of these important atmospheric
species as well as contribute to global papers in the atmospheric community. Several hydrocarbons (C2-C4)
as well as volatile species such as CF4 and NF3 are now measured at CMN for the first time.
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