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Whyair qualitymatters



The last EEA report on air quality in EU



Concentrationof PM10 in EU (dailyvalues)



Concentrationof ozonein EU



EU populationexposedto air pollutants



Air pollution in Milan: NO2 concentrationtrend



Air pollution in Milan: ozoneconcentrationtrend  



Air pollution in Milan: PM10 concentrationtrend



Air pollution in Milan: emissionsources

NOX

PM10

primario

N. 

Macrosettore
Tipologia Macrosettore % %

1 Produzione energia e trasformazione 

combustibili 2,18 0,12

2 Combustione non industriale 24,01 10,86

3 Combustione nell'industria 1,51 2,94

4 Processi produttivi - 2,24

5 Estrazione e distribuzione combustibili - -

6 Uso di solventi 0,00 3,61

7 Trasporto su strada 58,85 64,12

8 Altre sorgenti mobili e macchinari 7,63 5,61

9 Trattamento e smaltimento rifiuti 5,76 0,42

10 Agricoltura 0,06 0,42

11 Altre sorgenti e assorbimenti - 9,66

Totale 100 % 100 %



Air pollution in Milan: road traffic emissions

Tipologia veicoli Combustibile

PM10 

primario(t/y) NOX(t/y) PM10 (%) NOX(%)

Benzina senza piombo 3,01 251,04 0,68 5,24

GPL 0,00 50,80 0,00 1,06

Autoveicoli Gas naturale 0,00 3,10 0,00 0,06

Gasolio 83,74 1090,80 18,78 22,76

Nessun combustibile 70,16 0,00 15,74 0,00

Benzina senza piombo 0,35 19,67 0,08 0,41

Veicoli LDV (< 3,5 t) Gasolio 134,70 1583,28 30,21 33,03

Nessun combustibile1 41,60 0,00 9,33 0,00

Benzina senza piombo 0,00 0,30 0,00 0,01

Veicoli HDV (> 3,5 t) + autobus Gasolio 51,47 1708,51 11,54 35,64

Nessun combustibile1 24,93 0,00 5,59 0,00

Ciclomotori Benzina senza piombo 16,78 22,54 3,77 0,47

Nessun combustibile1 2,26 0,00 0,51 0,00

Motocicli Benzina senza piombo 11,88 63,60 2,66 1,33

Nessun combustibile1 4,94 0,00 1,11 0,00

Totale emissioni (t/y) 445,81 4793,64 100% 100%



Factorsinfluencingtraffic emission: the driving cycle
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Factorsinfluencingtraffic emissions: the resuspension



Resuspensionin a streetcanyon



Resuspensionin anopen road



PM resuspension: modelsimulation- LDV



PM resuspension: modelsimulation- HDV  



The overallcontributionof resuspension



The localimpactof climatechange



Expectedtemperaturesunder different scenarios



CC-dependentextremeweatherevents



Climaticregionsin Europe

Source: Espon 2013, Climate Project



Climatechangeandair quality



Climate change evidences and projections

Plenary

workshop 
	 	

Spatialdistribution of the projected thermometric anomaliesfor
the period 2071-2100 compared to mean temperature of the
referenceperiod 1971-2000. Source: with data from Gobietet al.
2013

Exampleof climatic information presentedduring the workshops.
Left: evolution of intense precipitation events during the period
1984-2003 comparedwith 1958-1982 in two weather stationsof
the Lombardyterritory. Right: map of the rainfalls intensity in the
Lombardyterritory duringthe 1961-1990time period. Source: with
datafrom STRADAProject. 2013

CC adaptationstrategyin Lombardy



CC riskassessmentand resiliencefactors



Evaluationof ecosystemservices



Lessonslearnedfrom previousprojects



Researchprojectson urbanvegetation
and air pollution



MaryleboneRoad, London 

Source:  Jeanjeanet al. 2017



Effect of trees on PM2.5 as a function of wind

Source: Abhijith, et al. 2017



Effectof pollutantsreduction

Source: Abhijith, et al. 2017



Ourproject 



The Fulvio Testi Avenue project

The functionof green urbanareas in the control of air pollution



tǊƻƧŜŎǘΩǎ goals

ÅSafetymeasuresfor the avenue green area 

ÅUrbanlandscapeupgrading

ÅOpen-field experimentfor localair pollution control



Milan  city 

Fulvio Testi Avenue
Municipality of

Cinisello Balsamo

The  urbanarea involved



A double row of more than 200 plane trees (Platanus spp.) is placed in

the middle of the two carriageways of Testi Avenue, mingled with

allochtonous invasive weeds and bushes (like Revnoutria or Ailanthus).

The  presentvegetation



Testi Avenue in autumn2017 



Howto improvethe greenstructureof the avenue?

ÅRemovingweedsandother unwantedsprouts
ÅPlanting two hedgesof autochthonousspecies

Presentsituation
(without hedges)

Future layout 
(with hedges)



Factorsconsideredin plant species
selection



Resistanceto abioticstress

Å Water deficit and dehydration
Å Freezingand chilling
Å Floodingand oxygendeficit
Å Oxygenstress 
Å Ozonepollution
Å Heatstress
Å Toxicityfactors



Stress  driversand resiliencefactors



Impact of presentozonelevelson tree speciesin EU



Salix glabra

Salice glabro

Fraxinus excelsior

Frassino maggiore

Sensitivityof treesto ozone



Impact of ozoneon biodiversity

Source:  WGE 2016,Report on biodiversity



Carpinus betulus

Cornus sanguinea 

Corylus avellana 

Cotinus coggygria

Crataegus monogyna

Elaeagnus rhamnoides

Euonymus europaeus

Forsithya spp. 

Laurus nobilis

Ligustrum vulgare 

Rhamnus catharticus

Rosa canina

Rosa rubiginosa 

Ruscus aculeatus

Prunus spinosa 

Pyracantha coccinea

Taxus baccata 

Viburnum opulus

1a.  Selectthe mostsuitableplant species

How to design a goodhedge



Other species have been chosen for their beautiful flowering or

the fruits particularly attracting for birds, pollinators and cityôslittle

mammals.

Even if not required by the current regulation, most of the bushes,

shrubs and little trees have been chosen among the autochthonous

species recommended by the regional authorities.

How to design a goodhedge

1b.  Favor ecologicicalhabitatsand corridors



Evergreenspecieshave been also chosento ensure a
more effective capture of fine particulate even during
the winter season.

How to design a goodhedge

1c.  Selectevergreen species



2.  The plantinglayout 

Planting trees more distant than usual helps reducing the
interferenceof the plane trees and the amount of maintenance
works.
Moreovereverybushwill havemorespacefor hisgrowth.

How to design a goodhedge



3.  The importanceof the stock type

The stock type has grown in the ERSAF Regional Forestal Nursery

in Curno (BG) from seed of autochthonous species collected in

Lombardy.

How to design a goodhedge



Soil& Air monitoring

Soilchemistry
ÅPhysicaland chemicalparameters(texture, CEC etc)

ÅFertility factors (C/N ratio, macro amdmicronutrients) 

ÅPollutionby heavymetals, 

ÅPollutionby traffic-relatedhydrocarbons

Air quality
ÅOzone

ÅNitrogenoxides(NO2) 

ÅFine particulate(PM10, PM2.5)



The air qualitymonitoringinstrumentation


