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Strategie di riforestazione urbana: impatto sull'inquinamento atmosferico e 
sulla mortalità a lungo termine associata alla temperatura

Bologna
Popolazione:  390,849 abitanti
Area: 140,8 km2

Madrid
Popolazione: 3,141,991 abitanti 
Area: 604,3 km2

Milano
Popolazione: 1,378,689 abitanti
Area: 181,7 km2
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Strategie di riforestazione urbana: impatto sull'inquinamento
(Mircea&Briganti&Russo et al., 2024)

Bologna
VEG1: redevelopment of historic areas, indicated in blue, including 
those already green;
VEG2: the greening of strategical areas for the green system of 
Bologna, indicated in yellow;
VEG3: greening of disused extraction and manufacturing areas, 
indicated in orange
VEG4: requalification of areas adjacent to motorways, indicated in red 
for which there is an intentional but not yet a formally operational 
plan.

Milano (2030)
VEG1: infrastructure for increasing ecological performance: large areas 
that include already-green zones, cemeteries, and
quarries with lakes, indicated in blue, where vegetation cover will  be 
requalified and new trees will  be planted; 
VEG2: small public urban areas where new desealing and forestation 
projects will  be developed, indicated in yellow;
VEG3: creation of 20 new public parks, partially requalifying dismissed 
railway yards, indicated in orange
VEG4: creation of ecological connecting corridors based on enhancing 
vegetation in already available roads for cyclists and pedestrians, 
indicated in red.

https://doi.org/10.3390/
https://doi.org/10.3390/
https://doi.org/10.3390/
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ÅEsempio Bologna

Vegetazione in città: integrazione sorgenti di dati

Credit Sandro Finardi, ARIANET
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5ŀƭ ǎƛƴƎƻƭƻ ŀƭōŜǊƻ ŀƭƭΩŀǊŜŀ ƻŎŎǳǇŀǘŀ Řŀ ǎƛƴƎƻƭŀ ǎǇŜŎƛŜ Ŝ 
ŀƭƭΩŀǊŜŀ ƻŎŎǳǇŀǘŀ Řŀ ǾŜƎŜǘŀȊƛƻƴŜ

ALBERI: censimento comunale alberi pubblici (DATO PUNTUALE) ςComune di Bologna

Credit Giuseppe Cremona, ENEA
Sandro Finardi, ARIANET

Modello BVOC



5 Mircea&Briganti&Russoet al. 

(2024)

Effetti della vegetazione futura su T, RH, WS e concentrazioni di O3, NO2, PM10:
media mensile per luglio 2015, FUT-REF 

Bologna Milan

VEG 1: redevelopment of historic 
areas, indicated in blue), including 
those already green;

VEG 1: infrastructure for increasing ecological 
performance: large areas that include already-
green zones, cemeteries, and quarries with lakes, 
indicated in blue, where vegetation cover will be 
requalified and new trees will be planted; 

https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
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Mircea&Briganti&

Russoet al. (2024)

Effetti della meteorologia e delle emissioni biogeniche sulle concentrazioni di O3, NO2, PM10:
media mensile per luglio 2015

https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
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Mircea&Briganti&

Russoet al. (2024)

Effetti elle emissioni biogeniche sulle concentrazioni di O3, NO2, PM10:
media mensile per luglio 2015 

Indicator Name REF BVOCCA BVOCMAX
{ƛƳǳƭŀǘƛƻƴǎΩ 
differences

Vegetation
effect

VEG-NOVEG
VEG_Celtis 

Australis-VEG

VEG_Maximum 
emissions factors-

VEG

MET
BVOC X X

MET and BVOC X

Simulation  Name
Input Data

VEG NOVEG
VEG_

Celtis Australis
VEG_Maximum 

Emissions Factors

MM Present vegetation
Without 

vegetation
Present vegetation

Present vegetation

CTM-land-use Present vegetation
Without 

vegetation
Present vegetation

Present vegetation

CTM-BVOC emission 
parameters

With BVOC 
emissions (PSEM)

Without BVOC 
emissions

With BVOC 
emissions using 
Celtis Australis 

emission factors

With BVOC emissions 
using maximum 

values of emission 
factors

Simulatio
n Name      

Foliar Dry 
Biomass 
Density 
(gdw mҍн)

Emission Factor ( ᶪȓ g dw
Ỏ ɳhỎ)ɳ

Isopr
ene
(T+L)

MTS
(T+L)

MTP
(T)

SQT
(T)

OVOC
(T+L)

Leaf Type

VEG_
Celtis 

Australis
407 0.087 0.365 0.452 0 0.017 Deciduous

VEG_Max
imum 

emissions 
factors

1340
133.0

5
43.50753.825 2 10 Deciduous

https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
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!5±!b/95Υ ƭΩŜŦŦŜǘǘƻ ǾŜƎŜǘŀȊƛƻƴŜ attuale (A) e futura(F) sulla temperatura
Milano

https://veggaplatform.enea.it/

F

A
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Mircea&Briganti&Russoet al. 

(2024)

Effetti della vegetazione futura su T, RH, WS e concentrazioni di O3, NO2, PM10:
media mensile per luglio e gennaio2015, FUT-REF 

Bologna

luglio gennaio

https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235
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Effetti della vegetazione futura sulla temperatura
Bologna, FUT-REF 
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City MMT (°C)
Heat ERR% (95% 

Confidence 
Interval)

Cold ERR% (95% 
Confidence 

Interval)
Madrid 21.4 3.2 (0.6, 5.8) 2.7 (1.5, 3.9)

Milano and Bologna 21.8 8.3 (2.5, 14.4) ҍмΦм όҍрΦнΣ оΦоύ

Table 1. Minimum mortality temperature and percent excess relative risks 
(ERR) per 1 °C change in temperature (from Armstrong et al., 2017).

de Andrés et al. (2025)

Rinverdimento urbano e mortalità: gradi caldi e gradi freddi

https://doi.org/10.1289/EHP1756
https://doi.org/10.1289/EHP1756
https://www.mdpi.com/1999-4907/14/6/1235
https://www.mdpi.com/1999-4907/14/6/1235

