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The Po Valley is a major Italian and European plain 
encircled by the Alps and the Apennine mountains. It 
accounts for more than 40% of Italian industrial output, 
35% of agricultural production and is a major hotspot for 
pig and dairy cattle production. 
This high concentration of production sites, combined with 
an orography that obstruct atmospheric circulation, makes 
it one of the most polluted region in Europe. 

DEVELOPING A NETWORK OF SITES FOR GHGs MEASUREMENTS 
AND SATELLITE VALIDATIONS IN THE PO VALLEY

EM27/SUN – COCCON NETWORK – GHGs CONCENTRATIONS

As part of the Earth Moon Mars (EMM) Italian project, In April 2024 set-up in Bologna a new EM27/SUN FTS compliant to the COCCON network. Since it needs to be operated manually in 
clear sky conditions, most of the data are gathered during summertime.
The EM27/SUN works in the NIR and the total column and dry air mole fractions of CO2, CO, CH4 and H2O can be retrieved. Here are reported an example of the daily timeseries for all the 
retrieved species and the comparison of retrieved CH4 and CO data against TROPOMI, where a great agreement can be observed.

IFS 125HR – TCCON and NDACC NETWORK – GHGs CONCENTRATIONS and VERTICAL PROFILES

In the framework of the ITINERIS project, at the end of 2025 a new IFS125HR 
FTS compliant to the NDACC and TCCON infrastructures will be installed in 
Bologna, near the site where the EM27/SUN is currently operating. 

The spectra acquisition and elaboration will be operative from early 2026. An 
extensive list of trace gases concentrations can be retrieved, and the analysis 
can be extended to their vertical profiles. 

SKYSPEC-2D – FRM4DOAS NETWORK – POLLUTANTS CONCENTRATIONS and VERTICAL PROFILES

Since 2021 we located two SkySpec-2D instruments in Rome Tor Vergata and San Pietro Capofiume. In 2024, we set-up two other instruments in Bologna and Mt.Cimone. The four 
instruments are all compliant to the FRM4DOAS  network, and the data from  San Pietro Capofiume are sent daily to the infrastructure for centralized processing. 

All the data of the instruments are processed locally at the end of each day, retrieving the Slant Column Densities (SCDs) for NO2 and HCHO. We developed an optimal estimation algorithm 
called DEAP for retrieving the tropospheric profiles of these gases, and an example for NO2 from San Pietro Capofiume is here reported. We also show the comparison of retrieved Vertical 
Column Densities (VCDs) of NO2 and HCHO against TROPOMI.  

• The established network offers sites with different backgrounds for current and future satellite validations, like S5P, S5, CO2M and GOSAT-GW.
• It will help gain insight into trends, accumulation, intrusions and  atmospheric dynamics inside the Po Valley.
• It will also help monitoring greenhouse gases and pollutants for air quality control and mitigation policies applications.

As CNR-ISAC, we created a network of Fourier Transform 
Spectrometers (FTS) and MAX-DOAS instruments inside the 
Po Valley to monitor greenhouse gases (GHGs) and 
pollutant concentrations. 
The instruments are placed in three stations with very 
different environmental backgrounds, offering great spatial 
representativeness for satellite validations.

SkySpec-2D inside a PMMA -R  dome 
to shelter it from the harsh winter 
conditions; the dome is removed 

during  the rest of the year.

SkySpec-2D and EM27/SUN 
on the  building rooftop 

SkySpec-2D in the 
open plain

Resolution Molecules

Better than 0.004cm-1
CO2, O2, CO, N2O, CH4, H2O, HDO, HF, 

HCl, HNO3, HCN, ClONO2, C2H6, O3 and 
possibly more 
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