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Valley: Milan and Bologna
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The Urban Atmosphere
• Outdoor air pollution leads to 3.3 million premature deaths per year globally (Lelieveld et al., 2015)
• 70% EU population live in urban areas: 97%-99% exposed to PM2.5 and O3 concentrations above the

2021 WHO air quality guidelines for protecting human health (EEA, 2021)
• Po Valley: 50,303 deaths in 2020 due to air pollution
• VOC generate SOA and O3
• Missing VOC measurements in the Po Valley (last published data from year 2000)
• RI-URBANS (EU H2020)ACTRIS RI ITINERIS

2Source: The Guardian UK, Sept 2023

Blanketed Po Valley
image captured by the Copernicus Sentinel-3 
mission on 29 January 2024, shows a mix of mist 
and smog blanketing the Po Valley typical for the 
region this time of the year.

Source: ESA 

RI-URBANS, EU pilot cities map
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Field campaigns

Milan
Metropolitan area: 3.2 million inhabitants

Suburban site
Jan 2023-Feb 2024

RI-URBANS- ACTRIS 
Goal: Diel and seasonal variability 

VOC

Source: NASA worldview, population density 2020 Bologna
Metropolitan area: 1 million inhabitants
Suburban site
September 2024
EMEP (co-operative programme for 
monitoring and evaluation of the long-range 
transmission of air pollutants in Europe)
Goal: VOC concentration in EU
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VOC measurements
Method: Vocus Chemical Ionization Time of Flight Mass Spectrometer 2R, Tofwerk

H3O+ + R  RH+ + H2O
Time resolution: 1 sec
Mass resolution: 15000
Data analysis performed with Tofware, Aerodyne
Mass accuracy < 5 ppm
Focus on 16 VOC, unambiguously determined, uncertainty < 20%, LoD ~ ppt:

ID formula mass Source
LoD Mi
(ppt)

LoD Bo 
(ppt)

uncertainty 
Mi (%)

uncertainty 
Bo (%)

acetonitrile C2H4N+ 42.033826 AVOC 12 21 14 8
acetaldehyde C2H5O+ 45.033491 OVOC 43 181 10 8
acrylonitrile C3H4N+ 54.033826 AVOC 2 3 12 13
acetone C3H7O+ 59.049141 OVOC 35 41 11 7
DMS C2H7S+ 63.026298 BVOC 1 11 11 9
isoprene C5H9+ 69.069877 BVOC 6 36 12 8
MVK+MACR C4H7O+ 71.049141 OVOC 8 30 9 8
MEK C4H9O+ 73.064791 OVOC 6 27 11 8
benzene C6H7+ 79.054227 AVOC 7 75 11 8
toluene C7H9+ 93.069877 AVOC 4 15 15 8
xylenes C8H11+ 107.085527 AVOC 2 6 15 8
TMB C9H13+ 121.101177 AVOC 1 4 16 9
MT C10H17+ 137.132477 BVOC 1 3 16 15
SQT C15H25+ 205.195077 BVOC 3 11 14 9
D4 C8H25O4Si4+ 297.082442 AVOC 2 2 17 17
D5 C10H31O5Si5+ 371.101233 AVOC 1 1 15 9
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Atmospheric dynamics & reactivity
Milan Winter 2023 Milan Summer 2023 Bologna September 2024

• MAL represents the BLH
• Diel profiles opposite to MAL during wintertime for all VOC and during summertime for AVOC
• Atmospheric dynamics facilitates VOC removal over OH reactivity during daytime
• BVOC emission dominates during the day
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OH reactivity 

  
i

iOHi CkOHR

Milan Winter 2023 Milan Summer 2023 Bologna September 2024

ki+OH source: IUPAC. Weighted value for 
isomers. MT assumed all limonene, SQT 
assumed all caryophyllene

• BVOC and OVOC dominate in Milan
• BVOC dominate in Bologna
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Contact: nora.zannoni@cnr.it


