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AN ATMOSPHERIC INSTRUMENTAL SUPER SITE TO STUDY THE AEROSOLS
AND THE TROPOSPHERIC TRACE GASES IN ROME
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Overview - Consolidated competences on atmospheric observation and their interpretation from “Sapienza” University and CNR-ISAC are exploited in a joint effort aimed to the investigation of the effect of a megacity

on air quality, atmospheric composition and dynamics. Within this context, a joint instrumental Super Site, combining observation in urban (“Sapienza” University) and semi-rural (CNR-ISAC) environment, for atmospheric
studies and satellites Cal/Val activities, has been set-up in the Rome area (Italy). Ground based active and passive remote sensing instruments located in both sites are operating in synergy, offering information for a wide
range of atmospheric parameters. Preliminary results from an of H24 continuous measurement exercise are shown. The acquired data are currently under analysis to define actions, protocols and activities to produce useful
information and common results to contribute to the foreseen scientific objectives of this joint instrumental super site.

_ ROME JOINT INSTRUMENTAL SUPER SITE

Rome = ] .| Two experimental sites located in the metropolitan area of Rome (4.3 Million residents) , offers a
o S - unique possibility to study the effect of a megacity on different trace atmospheric constituents,
combining an ensemble of remote sensing measurements in both urban and semi-rural context.
The Boundary-layer Air Quality Using Network of Instruments (BAQUNIN) Super Site, is located at
“Sapienza” University, in the city center (41.90° N, 12.51° E and 75 m ASL).

The CNR-ISAC Rome Atmospheric Supersite (CIRAS) is located in the semi-rural foot-hill area of
Tor Vergata (41.88° N, 12.68° E, 107 m ASL).

The upper panel of Figurel shows the surface elevation a.s.l. of the Tiber valley, with the position
of BAQUNIN and CIRAS sites, instead the lower one is the elevation transect along with their
location (distance ~13 km).
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e warn oms SN On the right side, the pictures of some available instruments for both sites, while the complete
2 200 list is presented in Tablel with the available products.
i e - The two sites have been set up so as to have as many pairs of equal instruments as possible,

Figure 1. Upper panel: surface elevation a.s.l. of Tiber — aycant for the two Lidar systems that have different characteristics as regards the design, optical
valley of the study area with the positions of BAQUNIN,

CIRAS and the radio-sounding site of Pratica di Mare. and electronic components (Table 2).
Lower panel: elevation transect along with the location of

two Super sites.
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During the 18th and the 19th of May 2017, a first test of continuous (H24) ﬁ?:::C&Rama" D e 2D, et et Wavelengths [nm] 1064, 332 and 355 232 355 (1064 upgrade in 2018
. . . . . 2 2 Pulse frequency [Hz] 30 10
measurements using the instrument suite of both experimental sites has been ceilomoter Aerosol backscattering profile, cloud St o) 32, )
performed. The objective was to set coordinated measurement procedures, to combine boundaries Ivergence [mrad] ' | '
. : : (s : Thermal turbulence, wind speed and Receivers | I n v . I n
the different processing algorithms and to evaluate the possibility to characterize the  sopar e Dpeoftelescopes Cassegrain Reflectve  Cassegrain Cassegrain """ Nowtonan  Newtorian
temporal and spatial local variability scales of aerosol and water vapor through the RMR Diam. [mm], f-num. 500, F9 50, F12 100, F9 100, F9 9500, F3 300, F3 150, F3

Lidars. Lidar acquisitions started on both sites between 03:00 UTC of 18/05/2017 and N
ended at 11 UTC of 19/05/2017. MFRSR Total column of AOD, 03, H20 Channels [nom] ~ 355t,387,407 532t 532,532 p 1064 387,407,532t 355,387,407 532t

. . . . . . Sounding range [Km] 0.5-10 0.05-5km 0.5-10 0.125-10  25-80 (elastic), 6-40 (elastic), 0.2-15km
Figure 2 refers to the image of the central Italy acquired by Sentinel 3 (visible channel) at 2— 18 (Raman) 0.2-8 (Raman)
9:40 UTC of 18/05/2017. Figures 3 and 4 qualitatively depict the temporal evolution of ] A Vertical resolution [mf 7.3 72 72 72 i i i

: ) g q y p p Time resolution [sec] 10 10 10 10 600 600 600

the aerosol during the H24 experiment through the logarithm of the 1064 nm and 532  Brewer foral Column of 03, NO2 and 502, UV

. . . . . . Table 2. | I ch isti f BAQUNIN and CIRAS RMR Lid .
nm range corrected signal (RCS) of Baqunin and Ciras Lidar respectively. These figures able 2. Instrumental characteristics of BAQUNIN an aar systems

) .. . . ] Pandora Total Column of NO2, 03, HCHO, others
also show the evolution of the mixing layer height (MLH) and the presence of a cirrus in
i i : Meteorological i ind
both sites during the H24 measurements. Heights of bottom and top of the clouds are >~ °>"°° Airtemperature, Ri, pressure, wind, SW

Table 1. List of the available instruments and products of both Super Sites.

retrieved starting from the intensity of the elastic RCSs and shown in figure 5. IMEL Total column of AOD and H20, SAE, AAE,
SSA, Refr. Indx, VSD
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