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composition as observed by permanent observatories in Italy
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In May and June 2025, wildfires in Canada produced atmospheric effects extending beyond North
America. Large quantities of gases and aerosols emitted by biomass combustion were transported
across the Atlantic and reached Europe. Here, our aim is to investigate how these events affect the
variability of climate-altering species in Italy using observations from permanent observatories.

Clear evidences of this long-range transport were observed from 8™ June 2025 at the GAW/WMO
Global Station “O. Vittori” at Monte Cimone (2165 m a.s.l., northern Italy) and at the Potenza CIAO
observatory (760 m a.s.l., southern Italy), two co-located sites for the Research Infrastructures
ICOS and ACTRIS. It was also observed, albeit with weaker intensity, at the ACTRIS Environmental-
Climate Observatory (ECO) in Lecce (37 m a.s.l., southern Italy). Atmospheric transport modelling
(LAGRANTO and HYSPLIT back-trajectories) confirmed that the air masses affecting the sites
originated in North America.

Average daily carbon monoxide (CO) values peaked to 207 ppb on 9" June at CMN and to 247 ppb
at ECO, nearly doubling the levels measured during the preceding 7 days. Also, black carbon (BC)
showed marked increases, with values more than doubling the average of the preceding days at
both sites.

Additional confirmation of the plume’s arrival and vertical evolution was provided by the ALICE-Net
ceilometer at CMN: between 6™ and 8" June, aerosol-rich layers were detected at high altitudes
before gradually descending to the measurement site. At CIAO, the aerosol lidar observed smoke
layers between 11 and 14 km from 5" to 10" June.



CO and ozone (O0) remained high until 13™ June at CMN (average values: 188 ppb and 70 ppb),
and at ECO (average CO value of 232 ppb, O; data not available). Subsequently, intermediate
values have been observed from 14" to 21 June. At CIAO, CO increased between 8" and 17"
June, reaching up to 250 ppb.

No corresponding increases in carbon dioxide (COO) have been observed during the wildfire
plume event. During the days characterized by the peaks in CO and O5 (8" - 13" June), daily mean
CO, values showed a - 6.4 ppm and - 3.4 ppm decrease with respect to the previous 7 days at
CMN and ECO. The analysis of back-trajectories showed air masses travelling at pressure levels
representative of the European PBL, where active ecosystems could take up COL, in the 24 hours
before the arrival at CMN.

The analysis of the day-to-day variability of nighttime/daytime N,O, CO, and §'3CO,, pointed to a
significant influence of air masses from the regional PBL to CMN during the daytime on 9" - 14"
and 18" - 19" June. This suggests that emissions occurring at regional scale could contribute to
the observed atmospheric composition variability. Together with the role of air mass mixing and in-
plume chemical processes along transport, this implies that attributing the observed
enhancements to wildfire emissions requires careful and critical evaluation.
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