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CNR-ISAC works on the development of new evidence-based methodologies exploring the impact on planetary health
P LA N ETA RY H EA LTH of the degradation of the atmosphere, with a one-health approach.
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The first declaration is to raise
awareness of the strong interlinkage
between human and planetary health
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The challenge: To define, and navigate toward, a
safe and just future for people and the planet.
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Revisione direttiva europea Air Quality

Q /ntroducing additional sampling points for unregulated air
pollutants of emerging concern, such as ultrafine particles
(UFP), black carbon (BC), ..., the oxidative potential of
particulate matter, will support scientific understanding of
their effects on health and the environment, where

Q “black carbon” (BC) means equivalent black carbon
(eBC) derived from optical methods.

Q “ultrafine particles” (UFP) means particle _number
concentrations in_ cm? for a size range with a lower
limit of < 10 nm and for a size range with no restriction
on the upper limit.

U Measurements at all monitoring supersites at urban
background locations shall include:

Q fixed measurements of black carbon (BC) and ultrafine
particles (UFP),

Q fixed or indicative measurements of size distribution of
ultrafine particles and particulate matter oxidative
potential.
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Aerosol atmosferici, il black carbon ultrafine
e la deposizione nel tratto respiratorio
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Costabile et al., 2020; seinfield and Pandis, 2006)
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Le tipologie di Black Carbon in area urbana

Prodotto dalla combustione incompleta di fossil fuels e da biomass burning, e dal successivo processamento in atmosfera.

BCbb : biomass burning = fine BC,
higher BBOA, lower BC/OA

BCit : fossil fuel = black, ultrafine
BC, higher HOA, higher BC/OA
and higher BC mass fraction in
PM1

Higher Brown Carbon
with the lowest BC/OA

BC/OA: Saleh et al., 2014 - Nature; Gilardoni, Costabile et al., 2016 — PNAS; Costabile et al., 2017 - ACP; Aethalometer model (Sandradewi et al., 2008; Drinovec et al., 2015)

) —
12 JAN 2023 F. Costabile, L. Marinelli, G. Di lulio ISAC)



What health-relevant metric for PM1?

Oxidative and proinflammatory responses for the ultrafine black carbon
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Spatiotemporal variability — urban area of Rome
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. Concentrazione in massa di Black Carbon

. Concentrazione in massa di Black Carbon ultrafine = proxy di traffico
. Concentrazione in massa di Black Carbon fine = proxy di biomass burning

. Concentrazione in massa di PM1
. Frazione in massa di Black Carbon sul PM1 - indicazione di secondario vs primario
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Tipo di stazione  Periodo Progetto
Sapienza UB Marzo 2022 BRIC-INAIL-VIEPI
Villa Ada UB Park Luglio 2020 Novembre 2022  CareBC -ARPA Lazio
San Sisto UB Febbraio 2017 CARE
Tor Vergata S-UB 2001-2017 AERONET
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Spatiotemporal variability — suburban area of Rome

Mean BC concentration = 2.68 pg/m”
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Source: progetto CAREBC — ARPA Lazio - B C - B Cbb - B Cﬂ-’

Manuscript in preparation
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Calendar plot - Roma — Villa Ada
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Blocco della circolazione COVID19 - Marzo
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Variabllita’ spaziale — Roma downtown
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Febbraio 2021 Ada UB park
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Febbraio 2021 Villa Ada
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Febbraio 2021 Villa Ada Marzo 2021 Villa Ada Marzo 2022 Villa Ada
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Conclusioni

Esiste un valore “diffuso” di concentrazione in massa di Black Carbon su tutta la citta’ di

grandezza.
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Cio’ non si applica ad altriinquinanti emergenti (e.g., UFPs) o convenzionali (e.g., PM1) né ad
altre metriche di BC
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Conclusioni

Air pollutants

Peters 2023 — PNAS - Ambient air pollution and Alzheimer’s disease: the role of the composition of fine

particles
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