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ABSTRACT

Due to its geographical position, the Rome area, located on the western coast of the Italian peninsula, in the heart of the Mediterranean basin, is typically subjected to the sea/land breeze regime and to the
synoptic interaction between high/low circulation systems over the Central-Eastern Mediterranean basin and Continental Europe.

In this work, the trends over two-decade (2000-2020) of daily temperatures (average, minimum and maximum) and in-situ pollutant concentrations (nitrogen oxides, ozone, and particulate matter with
aerodynamic diameter less than 10 um) measured in Rome and in the surrounding area are investigated. Data are provided by in-situ stations located in downtown Rome and in the neighbouring coastal area.

All datasets are undergone an accurate pre-processing. Moreover, meteorological datasets have been subjected to a homogenisation procedure, in order to identify and remove non-climatological signals. The
statistical analysis, performed using the Seasonal Kendall test, reveals a positive trend for the average, minimum, and maximum daily temperatures both in the city and in the coastal area, confirming the
intense warming occurring in the Mediterranean area, with serious implications on human health and thermo-hygrometric well-being. Otherwise, the analysis of in-situ concentrations and columnar amounts
shows that the urban air quality level is improving.

The results of this study provide a baseline to be used as a benchmark for present climate observations and as a reference for future measurements and offer useful indications to policymakers for the

optimal design and implementation of local actions for climate change adaptation and air pollution mitigation.
DATA PRE-PROCESSING
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TREND ANALYSIS

RESULTS statistically significant increasing trend - statistically significant decreasing trend - no statistically significant trend
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CONCLUSIONS

¢ In the city of Rome, i.e., in a metropolis with a well-established historical development and a rather limited urban transformation, the thermal discomfort due to rising temperatures is growing. It means
that an increase in energy consumption for cooling is expected and, consequently, this will lead to a further worsening of urban thermal comfort.

% The air quality level is improving, even if the tendency for NO, and O, is weak. Therefore, the regional and national regulations adopted in recent years are working and it is necessary to intensify the
reduction of local emissions as much as possible through environmental protection policies and limiting the use of cars, supporting the renewal of the vehicle fleet, and encouraging the transition to
hybrid and electric automobiles. Moreover, the O, increasing trend suggests that more attention should be paid to this pollutant. This trend might derive both from the decrease of NO, and from the
combined effect of higher temperatures and lower precipitations, which, in the rural areas surrounding the city, can produce water stress for the vegetation and, in turn, can affect the O, concentration
favoring formation of O, precursors and limiting O, removal.
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