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Urban health assessment through a Planetary Health perspec-
tive: methods and first results from the Rome NBFC experi-
ment
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Introduction: Planetary Crises and the Need for a

olistic Approach: Planetary Health

Hazards

e.g., heatwaves, droughts,
wildfires, floods, storms,
sea level rise, by
ocean acidification,
ocean oxygen loss

Climate change %

N
! Y=
| g
Complex -

cascading %5
&

Human systems S Ecosystems,

exposure species
vulnerability, exposure, vulnerability Google Earth
limits to adaptation, limits to adaptation, .
losses and losses, extinctions

damages and damages

> This is especially urgent
S

-2 ivelinoogs, econt X ramman s Favoar el 7 for vulnerable urban areas
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Study Objectives & Conceptual Model
Assessing urban health

Understanding the hazards and their impacts and asses the complex cascading risks using a
planetary health approach

EXPOSURE  URBAN HEALTH
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The Rome NBFC experiment: External urban exposome
A reflects co-exposures

Oxidative stress and inflammation
induced by exposure to urban
stressors (hazards) can lead to

different biological processes in
humans and plants
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Urban air pollution and urban climate

Air pollution proxies

Which specific characteristics of urban pollution
induce oxidative stress? How do we measure
them?
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Urban air pollution and urban climate

Air pollution proxies

Which specific characteristics of urban pollution
induce oxidative stress? How do we measure

| Newmetrics them?
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Urban air pollution and urban climate

Air pollution proxies

Which specific characteristics of urban pollution
induce oxidative stress? How do we measure

| Newmetrics them?
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Urban air pollution and urban climate

Air pollution proxies

Which specific characteristics of urban pollution

induce oxidative stress? How do we measure

| Newmetrics them?
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Urban air pollution and urban climate

Air pollution proxies

Which specific characteristics of urban pollution

induce oxidative stress? How do we measure
Aerosol characterization t h em ? Atmosphere
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Urban air pollution and urban climate

Rearranged from I
Tuovinen etal.,
2021 - Environ.
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Urban Health
Humans (in-vitro)

Exposure to urban environmental stressors (traffic emissions),
A\ induces a rapid and multi-phase oxidative and inflammatory
response in bronchial epithelial cells, accompanied by extensive
modulation of gene expression and miRNA profiles.
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Cheng M, et al., 2020
doi:10. 1016/j.envspo|.2020. 113961
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Urban Health
Humans (gut microbiota)
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H

Urban Health
Vegetation

Functional trait alterations observed in urban trees exposed to roadside pollution

point to early signs of oxidative and thermal stress.

C.Sirignano| 1st FutureMed Workshop & Training School | Chania, Crete

fast fluorescent transients o ——Ref

e & @ Ln 4
Kband Yo

1,5 @O

e Plyoy TRyRC

AVp ET¢RC

L RC/CSo
DI/RC

. . R
reflectance indices e
@O

Wi CRII

Sirignano et al 2025— Atm * ARII SIPI

TN

s Funded iy
&mqmoa EUOPEAN COn N the European Union

/7]
[
!
)




The complex urban exposome scenario must be

examined within the broader context of urban
climate and ecosystem complexity.

Conclusions

Exposure to urban oxidative stressors induces a
rapid response in bronchial epithelial cells

suburban, and rural settings suggest environmental
influences on microbial composition.

Functional trait alterations observed in urban trees
exposed to roadside pollution point to early signs of
oxidative and thermal stress.

“N-CcoskE "

C.Sirignano| 1st FutureMed Workshop & Training School | Chania, Crete ; BIODIVERSITY K roit ELROPEAN COOPERATION the European Union

IN SCENCE & TECKNOLOGY




|

h/h/anls o

il
~T
uzzle, making the

Luca Di Liberto |

Stefano Decesari !
Matteo Rinaldi-gss

AlessapidryBracci
Gianluca Di lulio
Ferdinando Pasqualini
Carmina Sifignane——

b

Sil\iia{ 'Canepari, rSirtl;lq'né
Ceccarelli, Marisa Di Pietro,
Simone Filardo, Alice Traversa

SAPIENZA

UNIVERSITA DI ROMA

Daiane De Var\gas Brong ara AnseJ/mi, Stefania
Christian Landi, Rosa Ca achele De

L Giuseppe, Annalisa Di C:icco, Ale ® Domenico Di Giosa, Alessandro DiiMenno ianico,
. Oxanﬁ)}o a, Maria Cristina Facchini, Raffa IEE?agdi, Alggféndra/Gaeta, Laura De Gara, Vito mbre\nda, Ant i
Marinelli, Lorenzo Massimi, Maria Cristina Monti/', Luca Mortarini, Marco Paglione, Danilo Ranieri, EI}aonorQ Rubin, Andrea Scartazza, Rosa Sessa

/ \ i

\ -
IIwhcé/a/ﬁd g their piece to this

hole greater than the sum of its

Ioria Bertoi
Clarissa Gervasoni
Laura Restaneo

Ldelfa

Consiglio Nazionale '
delle Ricerche

BAnnamaria Altomare *
Nichele Cicala
Michele Pierluca Guarino

8 P4
Giovanni De Carlo
Argentini, Carlo Calf; Giampietro Casasanta, Giorgio Cattani, Hel a, Tony

e

tefano Listrani, Lorenzo



DISCLAIMER:

Just because this is a
transdisciplinary talk
doesn’t mean I’'m a walking £
encyclopedia. It just means
I’'m equally confused in

several fields at once! q

“The first principle is that you must not fool yourself—and
you are the easiest person to fool.” — Richard P. Feynman
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. * PM mass concentration does not represent particle size
IntrOdUCt|0n distribution, particle chemistry, or the ability to generate ROS.
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External Urban o
Exposome

RESULTS:
PM2.5 Dynamics &
Modeling
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