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BAQUNIN Super-site Structure

Municipality boundaries

BAQUNIN super site components:

 Urban (APL – Phys. Dep. Sapienza, Rome)
 Semi-rural (CNR-ISAC, Tor Vergata)
 Rural (CNR-IIA, Montelibretti)

Each component is hosting at least one Pandora(1) instrument
and, as for APL, a large number of other atmospheric remote
sensing devices.

The position of the three components, shown in the figure, allows
for an effective monitoring of the atmosphere in Tiber Valley and
over the city of Rome.

(1) Pandonia Global Network (PGN)
https://pandonia-global-network.org/

Thanks to LuftBlick Team for invaluable support!

https://pandonia-global-network.org/


BAQUNIN Instrumental Suite (currently available)



BAQUNIN Data Flow

December 2019!



TROPOMI NO2 (offline) average field 
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DU = 2.6867 x 1016   molec cm-2



BAQUNIN-APL
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BAQUNIN (APL) SODAR: Sonic Detection and Ranging

APL-SODAR data since 1990



BAQUNIN-APL Pandora and SODAR operation mode

Between November 2018 and June 2019, PAN#117 performed sequences of Max-
DOAS (Sky) measurement scans at 6 fixed pointing azimuth angles, i.e.
0, 60, 120, 180, 240 and 300 degrees North.

For each scan, Surface (SC) and Troposphere (TC) concentrations of NO2 and
H2O are estimated (+uncertainties).
The time required to complete the six sky measurements and two Direct Sun
measurements is about 40 minutes.

The SODAR horizontal wind speed profiles are vertically averaged over the first
100 m (above the instrument) to estimate a Urban Surface Layer wind speed (U).
SODAR data are time-collocated with PAN#117 MaxDOAS scans (Dt<1min).



Pandora #117 Sky (MaxDOAS) setup



Pandora NO2 vs. SODAR wind speed (1)

Data selection criteria

SZA < 70 deg
NO2 random unc < 50% (SC&TC)
SODAR profiles up to 200 m asl

All valid data are used (no seasonal analysis)

DU = 2.6867 x 1016   molec cm-2



Pandora NO2 vs. SODAR wind speed (2)

DU = 2.6867 x 1016   molec cm-2



Summary GEOMETRIC function parameters



Upward transport efficiency vs. wind speed

Upward transport more efficient!



PAN#117-TROPOMI-OFFL NO2 comparison

V 10200 Nov18
V 10202 Nov18-Mar19
V 10300 Mar19-Apr19
V 10301 Apr19-Jun19

DU = 2.6867 x 1016   molec cm-2



Next step: NO2 from canopy to surface and mixed layers



TROPOMI NO2 CF and AMF
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Summary/Outlook

 Pan#117 operates in an urban environment (APL, Rome downtown), in synergy with a large 
number of other remote sensing and in situ devices (40m above traffic lane).

 Pandora Viewing geometry (zenith angles) do not include the urban canopy (NO2 source).
 The estimated NO2 values are tightly linked to the efficiency of the turbulent upward 

transport from the canopy layer, showing a significant dependence on wind intensity.
 TROPOMI NO2 TC and VCD show smaller (yet significant) dependency on wind speed.
 Results of the comparison between TROPOMI and PAN#117 NO2 concentrations are, by 

consequence, wind speed dependant:
 U < 5 ms-1: PAN#117 » TROPOMI
 U > 5 ms-1: PAN#117 ≈TROPOMI

In the next months we will:
1. Analyse seasonality of wind-NO2 correlation (including Jul-Aug-Sep 2019 data)
2. TROPOMI CF and AK Rome area, increased resolution
3. Set-up experiment to quantify the impact of boundary layer stability on upward transport of 

NO2 from urban canopy to upper layers (1 full year)



UBL turbulence and Pandora NO2 retrievals

BAQUNIN Web site:
December 2019!




