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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?

X 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 Teledyne T-200-UP equipped with photolytic converter was installed at EVASO to perform a short-term
experiment devoted to the continuous high time resolution (1-minute) measurements of in-situ NO and
NO,. The experiment was carried out by a mix physical-remote approach. Here we provide a first
description of the activities carried out during the access, while a comprehensive analysis of the experiment
results will be carried out in a later stage.

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 Paolo, Cristofanelli
Gender [ JFemale [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

ISC - Information science and communication

SOC - Social sciences

Are you a new user? Yes

= N A A = 0 I 0 = I A

No
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Institution name (employer) National Research Council of Italy

X 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)
[ ] Otherindustrial and/or profit private organization
[ ] Other
Address (employer) Via Gobetti 101, 40129 Bologna Country Italy
Email address p.cristofanelli@isac.cnr.it
Access start date 2023-04-10 Access end date | 2023-05-09

A.2 - Information on the User group members

Member # 2
First and last name Elisa Castelli
Gender . Female [ ] Male [ ] Prefer notto say
Nationality
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

OO0l o |
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Are you a new user? . Yes

[ ] No

Institution name (employer) National Research Council of Italy

. 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
[ ] other
Address (employer) Via Gobetti 101, 40129 Bologna Country Italy
Email address e.castelli@isac.cnr.it
Access start date 2023-04-10 Access end date | 2023-05-09

A.2 - Information on the User group members

Member # 3
First and last name Paolo Pettinari
Gender [Jremale [ male [] Prefer not to say
Nationality
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

OodooDodomoo o mo

EGY - Energy
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ART - Humanities and arts
ISC - Information science and communication

SOC - Social sciences

Are you a new user? Yes

O/MO 00

No

Institution name (employer) National Research Council of Italy

. 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
[ ] other
Address (employer) Via Gobetti 101, 40129 Bologna Country Italy
Email address p.pettinari@isac.cnr.it
Access start date 2023-04-10 Access end date | 2023-05-09

3. Scientific objectives

To investigate emission, transport and meteorological process that determine the short-term variability of
NO and NO; in Evora. To compare simultaneous NO2 “near-surface” and MAX/DOAS observations available
at the host facility and to exploit the synergies of the two approaches in a urban environment of south-
western Europe.

4. Reasons for choosing the Facility

NO and NO; (often referred as NOx) play important roles in controlling the variability of tropospheric ozone
(03) and hydroxyl radical (OH). They are recognized (and regulated) as atmospheric pollutants due to their
effects to human health. Moreover, NO; is a precursor of secondary aerosol and, as being co-emitted by
CO2 when fossil fuels are combusted at high temperatures, it is also suitable for disentangling the role of
anthropogenic emissions in affecting CO; variability. However, NO; can be also emitted by burning of
biomass with open vegetation fires representing an important source both at global and regional scale
(Ref).

Mature techniques for the in-situ “near-surface” and remote observations of atmospheric NO2 exist.
Within ACTRIS emphasis is put on using of CLD detectors equipped with photolytic converter for the “near-
surface” determination of NO, and MAX/DOAS techniques for the observations of vertical profiles. In the
last years, MAX-DOAS observations were also used to derive near-surface box-averaged NO; mixing ratios.

We decided to have our experiment at EVASO because this facility station represents a strategic platform to
investigate NO,observations in an urban environment representative of the South-West Europe: as being
exposed to emission from the Evora urban area, EVASO is particularly exposed to episodes of biomass
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burning due to local or remote forest fires. Moreover, the EVASO infrastructure includes an atmospheric
science observatory equipped with state-of-the-art instrumentation for aerosol and trace gases which ca be
nicely integrated with our observations for investigating and attributing the observed variability of NO and
NO.. In particular a DOAS system with MAX-DOAS capacity is available and the facility is managed by a
research group with a long tradition in NO2 studies with DOAS techniques.

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

e Installation of the hardware (10 -14 April 2023)

e Optimization and testing of the experiment set-up and preparation for the remote activities (10 -14
April 2023)

e Training of local operators in established SOP (10 -14 April 2023)

o Remote monitoring of the measurements and interaction with EVASO personnel (15 April — 9 May
2023)

e Decommissioning of the experiment and hipping material (by EVASO personnel)

6. Method and set-up of research

The experiment was carried out from 10 April to 9 May 2023 and it was a mix of physical and remote
access. During the first week, one scientist from our group (Paolo Pettinari) accessed the EVASO facility
and, together with the hosting personnel, made the set-up of the hardware as well as of the remote
connection. The NO/NO, continuous measurements started on 12 April 2023.

The experimental set-up was composed by a CLD analyser (Teledyne T200UP) equipped with a photoloytic
converter for the determination of the NO; mole fraction in atmosphere. The analyser was connected with
a short (less than 1 m) PFTE tube to the EVASO manifold used for the sampling of atmospheric trace gases.
Instrument calibration for NO measurements and determination of the NO2 -> NO conversion efficiency
was made at the ISAC — CNR laboratory in Bologna: instrumental calibration factors have been keep
constant for the duration of the experiment. The analyser was checked again at ISAC-CNR laboratories after
the end of the ATMO-ACCESS campaign to assess the stability of the calibration factors.

An internet connection was activated for the acquisition system, which allowed for the near-real time data
delivery of the raw data to the ISAC-CNR server in Italy. An automated processing chain for correction of
raw data according with the calibration factors and for the automated formatting and data flagging
according with the ACTRIS-2 common data model (see https://ebas-submit.nilu.no/templates/NOx/all) was
activated.

7. Preliminary project results and conclusions

The experiment was successful in taking good data for NO and NO, at EVASO. Figures 1 report an example
of the near-real time data visualization web interface that was used by the CNR-ISAC personnel to remotely
monitor the performance of the NO/NO; analyser during the INESP- NO, field campaign.

Figure 2 and Figure 3 report the time series and the diel variability observed for NO and NO,. The diel
variability (Figure 3) is representative of a PBL measurement in an urban area and can be tentatively
explained in terms of local emissions, PBL dynamics and photochemistry. However, the day-to-day
variability of the NO and NO, daily peaks was not-negligible suggesting the need for more investigations to
better elucidate driving processes.
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Figure 1. NO (black lines), NO; (blue lines) and NOy (red lines) at EVASO on 8 May 2023. Here we also report
the variability of all the analyser diagnostic values obtained by the near-real time data treatment.
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Figure 2. Time series of 1-minute NO, NO; and NO during the INESP-NO2 campaign. Please note that not

finally corrected data are reported.
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Figure 3. Average diel NO and NO; variability during the INESP-NO2 campaign. Please note that not finally
corrected data are reported. Time is expressed as UTC time.

8. Outcomes and future studies

The main outcome of our study will be the assessment of the consistency of the temporal and spatial
representativeness between in-situ “near-surface” and MAX/DOAS observations of NO;in the urban PBL of
Evora. The obtained results will complement similar experiments made in other European regions (e.g.
Chan et al., 2020; Castelli et al., 2021) to exploit the synergies of the two approaches in a urban
environment of south-western Europe.

The next steps will be mainly devoted in the dataset analysis:

e thanks to the information obtained from the EVASO permanent measurements we will apply water
vapour and ozone corrections to the NO/ NO, data, similarly to the approach presented in
Cristofanelli et al. (2020);

e the NO/NO; time series will be integrated with that of meteorological variables and other
atmospheric species recorded at EVASO by the Evora University for a better understanding of the
detected temporal variability;

e air-mass 3D back-trajectories will be calculated to assess the impact of long-range circulation to the
observed atmospheric variability;

e MAX/DOAS observations of NO, from Evora University will be compared with our in-situ “near-
surface” data and tropospheric NO, from TROPOMI onboard of Sentinel-5.

9. Plans for publications

In the next months, we are confident to be able to finalize the analysis of the INESP-NO2 dataset. Including
a full integration with other measurements carried out by the Evora University at EVASO and the
comparison with the tropospheric NO; values as retrieved by Sentinel-5.

Then, we plan to present the experiment results to (at least) one international congress and to submit it to
an open-access ISI journal.
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