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Air Quality

a threat for urban health

3 different determined association:
- Long-term exposure
- Short-term exposure
- Exposure to high levels of pollution

Air pollution in Milan, BBC ?
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Air Quality

a threat for urban health

- stroke,

- chronic obstructive pulmonary disease,
- trachea,

- bronchus and lung cancers,

- aggravated asthma

- lower respiratory infections

- premature mortality

g

RMONIA
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Headache and anxiety (SO,)

Impacts on the central nervous

Irritation of eyes, nose and throat
system (PM) y

Breathing problems (O,, PM, NO,,
BaP)

.................................. -
|rritati0n, inﬂammation and D I R I
infections Cardiovascular diseases
Asthma and reduced lung (PM, O, 50,)
function (NO,) e,
Chronic obstructive pulmonary .
disease (PM) Impacts on liver, spleen and

blood (NO,)
Lung cancer (PM, BaP)

Impacts on the reproductive
system (PM)

EEA, Healthy environment, healthy lives (2019) 5
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Air Quality
a threat for urban health Eﬁ_ﬁﬁg
oy TR orovinge ant
PM10 level
- High air pollution increases per ltalian
vulnerability to COVID- a - : N
19 by affecting the = 'y s s Analyss o
respiratory system. — " iiigj(ljrrelation
- The virus remains in the polluted T 3 — LISA. SMR and
air longer. ' : ¥ MO
- Pollutants carry several chemical ;-ﬁ -
and biological pollutants into the
respiratory system.

M.Dettori et. al. (2021). Air pollutants and risk of death due to
COVID-19 in Italy, Environmental Research,

192: 110459, https://doi.org/10.1016/j.envres.2020.110459. !
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An integrated approach

Multi-hazard model

Greenness indicators Q
Heat fluxes AirQuality ©Q %
Flash floodings @ mem

Geohazards
Demography © 7

Urban morphology ©
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Meteorological data A| I d ata

Health-related data . :
T meteorological & pollution
Precipitation (ophm, ppm: ug/m3) g P

(mm)
RH % REACTIONS TO
Global | (%) PM10 SUNLIGHT . i =
radiation ~ Wind _'_
(kW h / m 2) (m/ Sy ) P M 2 . 5 ?:Emé%léMAHONS 21.-\+;=D. PS ’ I ) IMPACT OF
T(OC) A+B.C '. C+D=E .. WEATHER
502 03 _ =
o h\% WY
CO2 NO2 B - -
C H 4 . K DISPERSION
" e ®
(m3/ S) G H G S EMISSIONS CUNCENTléoNS : Q @
( opm ) h hA \I TOPOGRAPHY
@#é > ‘ ||||||I||||||§ﬁ]ﬂ

Cl I m ate c h an ge re I 3 te d d ata MAN-MADE AND NATURAL SOURCES IMPACTS ON PEOPLE AND THE ENVIRONMENT
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Complementary visions
from the bottom / from the top

In-situ EO

Holistic vision

Global factors

Comprehensive global monitoring

and forecasting system (e.g.
Copernicus: 5-day forecast)
+ regional models are (4-day forecasts)

Different depth of measurements
(troposphere, stratosphere)

Better resolution

Local factors

Validation of EO monitoring
systems and forecasting
models (especially regional models)
Focused monitoring in
critical areas
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AQUISITION_POINTS_MILAN
® AQ
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In-situ
monitoring network

Netherlands

\Gibrallar
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In-situ
monitoring network
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Russia

Poland

Ukraine

ontenegrd:
Kosovo” J’

Oﬂiﬁ
i Albnia\ facedonia
-

\Gibraltar

Monitoring network in Piraeus (DABC, POLIMI)
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Earth Observation applications '. Ea rt h O bse rvat 10N
to monitor urban climate and resilience global monitoring

| N
x\/_-— a-\v_.f"
! :
S support risk assessment P \
AR] el .
= and decision makin :
2 J Urban landscape Environmental
- - monitoring monitoring
= 7
B create
S Climate Responsive Cities i o o
<C L Implement a risk analysis, identifying the
\ f vulnerability areas related to hazards
o reduce Climate Change In line with policies
< e . *  Paris Agreement on CC
effects and mitigate risks . European Green Deal
«  NBS initiative

European green deal targets

Goals SDG11, SDG13
(UN 2030 Agenda for Sustainable Development)

SUSTAINABLE

DEVELOPMENT @
GL:ALS

"
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Sentinel-5P Nitrogen Dioxide tropospheric column
0 umol/ 300 February March

Nitrogen dioxide emissions drop over Italy across Europe in 1 January 2020 (on the left) and 11 March
2020 (on the right) (data from the Copernicus Sentinel-5P satellite, European Space Agency (ESA))
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Streaming Processing
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The conceptual architecture of IRAP platform (ICCS, NTUA)
13
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