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OBSERVATORIES LOCATION

BAQUNIN consists of three sites :

< SAPIENZA-APL: urban (Rome downtown,
Sapienza University Campus)

¢ CNR-ISAC: semi-rural environment

«*» CNR-IIA: rural environment = =

The Boundary-layer Air Quality-analysis Using Network of INstruments (BAQUNIN)
super site has been collecting surface and columnar measurements of atmospheric
constituents (aerosol, particulate matter, and trace gases) and measurements of
meteorological variables since 2017.

The European Space Agency has promoted BAQUNIN to create an experimental
research infrastructure to contribute to the validation of present and future satellite
atmospheric products and the in-depth investigation of the phenomena
characterizing the planetary and urban boundary layer. The peculiarity of the
observatory is the involvement of various active and passive remote sensing
instruments installed in multiple measurement points, covering a highly urbanized
area near the Tyrrhenian coast. Direct and free access to data and related
documentation is one of BAQUNIN's requirements and is guaranteed through the
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Colours represent the Shuttle Radar Topography Mission (SRTM) digital elevation model on
a logarithmic scale. The black line depicts the boundaries of the municipality of Rome.

website www.baqunin.eu.

+ 25 remote sensing instruments (active and passive)

MAIN RESERACH ACTIVITIES

»analyses of atmospheric dynamic phenomena, as sea/land breeze regime, urban
heat island, and severe events;

Weather sensors: temperature, humidity, wind speed and direction, pressure, cloud
bottom/top, UV dose and index

Aerosol: in-situ concentrations, vertical profiles, columnar content, optical properties
Trace gases: NO,, O, SO,, H,0, HCOH tropospheric and vertical columns, profiles

Greenhouse gases: CO, CH,, CO, and H,0 columnar contents
Temperature and humidity profiles

+ 15 researchers

» study of the effects of aerosol transport on aerosols properties;
»> design and development of LIDAR systems and algorithms;

» inter-comparison site for remote sensing instruments;

companies involved

+ 50 products freely available to the scientific community and stakeholders

from universities, research institutions and private

> satellite Cal/Val activities in urban, semi-rural, and rural environments.

PLUME DISPERSION
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Plume generated by organic waste disposal plant fire on 11
December 2018 (Rome): (a) photo of the plume, (b) WRF
dimensionless smoke concentration and wind field (150
m.a.s.l.) at 10:00 UTC, (c) volume size distribution from
Prede-POM, (d) LIDAR LOG(RCS)1064 nm, (¢) AERONET
(green) and EUROSKYRAD (blue) AOD at 500nm, (f) NO,
tropospheric amount (red dotted line) with its uncertainty
(red shaded area) compared to the 2016-2019 reference
(blue line and shaded area). Measurements refers to the
SAPIENZA-APL site.

APPLICATIONS
a7 T n

NO, SCD from Brewer #067 (DU)

00 05 1.0 15 20 25 30 35

Temporal variation of

meteorological e
00 05 1.0 1.5 20 25 3.0 35

parameters fOr 1 AuguSt NO, SCD from Pandora #117 (DU)

:¢ 2019, chosen as day

representative of typical

Example: comparison of the
NO, slant column densities
(DU) retrieved at BAQUNIN-
APL from Brewer #067 and
PAN#117 (as the reference).

DATA HOMOGENIZATION

atmospheric  dynamics
=, with sea breeze regime
% for the SAPIENZA-APL

site: (a) 10-minutes [~
averaged vertical profiles of horizontal wind velocity, (b)
vertical-averaged wind velocity U (colours) and direction 6,
(c) ground air temperature T, (d) total column water vapor
TCWYV, (e) specific humidity q. Continuous lines in panels (c)
and (e) refer to the gradient of T and qg. The orange-filled
area depicts the time interval required for the complete
development of the sea-breeze.
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TESTING INSTRUMENTS
BIRA-IASB developed a new type of
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remote sensing instrument,

aiming at the estimate of the 2-D
§ distributions
i densities

W N prototype was installed at SAPIENZA-APL
= for a campaign in March 2024 and will be
again at APL in 2025.

of NO, slant column
(SCDs). The instrument

FIELD CAMPAIGNS

Sun-Photometers inter-
comparison QUATRAM-3
Campaign (September

2021) carried out at the
SAPIENZA-APL site.

http://www.euroskyrad.ne
t/quatram.html

MIXED LAYER HEIGHT

retrieval
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Urban MLH

.. from LIDAR

| = @1064nm) using
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I approach. Measurements

| refers to the SAPIENZA-
APL site.

Scatter plot of TROPOMI and BAQUNIN-PGN co-located
NO, Vertical Column data at SAPIENZA-APL (left) and
CNR-ISAC (right).




