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INTRODUCTION ULT:

Air pollution is a major environmental and health concern that requires
innovative monitoring solutions.

ARPA data from 1999 to 2023 per each pollutant, with one
sample per day, per month and per year

The main objectives of this work are:

+ perform time-space co-localization of in situ data with  Sentinel-5P
data to assess their correlation;

* use advanced Machine Learning techniques to verify the ability to
reconstruct the correlation between variations in the average
concentration of NO2 detected by Sentinel-5P and ARPA’s station data;

* implement three new sensors (O3, CH4 HCHO) on the AQP reference

system;

handle, process, and analyze data on chemical pollutants in the Rome

area, acquired from 1999 to the present for ARPA stations and from 2019

to the present for ESA’s AQP.
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Data Collection

Visualization of ARPA data from 1999 to 2023 per each pollutant, with one
sample per day, per month and per year.

ITERATION : 60.000
MAX_DEPHT : 12

Download from Eo-Browser and AQP ESA web server in the selected area

over Rome and the ARPA stations.
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Data Science and Correlation

+ Before evaluate the correlation between AQP/ARPA/SENTINEL-5P we
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‘ ITERATION : 80.000
evaluate the correlation between ARPA station. l \
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= MAX_DEPHT: 12
If there is strong correlation between Arpa stations in Rome (where the

distance is some Km) it is possible to estimate and find correlation
between the AQP and S-5P.
After this evaluation the correlation between AQP & ARPA, AQP & S-5P e e m e =
and ARPA & S - 5P shall be calculated.

* Using Pearson’s correlation Coefficient for the correlation CoNCLUSION

Catboost

*The AQP platform proved effective, particularly for measuring temperature, humidity, and PM10 concentrations.

. ) . ) - «A strong correlation was observed between AQP and ARPA data (>0.90), and a moderate correlation with Sentinel-5P data (~0.7).
Has done a machine learm-ng work using Catboost to Venfy the ablhty to *AQP provides higher temporal resolution, acquiring data every minute compared to ARPA’s daily sampling.

reconstruct the correlation between the variation of average || -Methane itoring d chall due to limited Sentinel-5P data during the study period and requires further investigation.
concentration of NO2 detected bySentinel-5P and Arpa’s station. *Future developments include the integration of new sensors, improved calibration using professional instruments, and the use

of Sentinel-5P Level 3 products to enhance data correlation.
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