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Inquinanti di Interesse per la Qualita dell’Aria

Sulla base della Air Quality Strategy (DETR et al. 2000):
- Benzene; 1,3-butadiene; CO; Pb; NO2; O3; PM10; SO2

Sommando i precursori (AQEG 2004) sono da considerare in aggiunta:
- NO come precursore di NO2
- VOCs, NO e NO2 come precursori di O3

Considerando AQEG 2005 sono da considerare in aggiunta:
- S02, NO, NO2, VOCs come precursori del PM10

Sistem of Multi Pollutants - Multiple Impacts
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Air Pollution Control in 215t Century

Act /—\ Think
Locally Globally

City Country Continental International
> > > >

1920 1950 1970 1980 1990 2000

Los Angeles “photochemical’smog”
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Pollutant = Main anthropogenic Lifetime in the Potential effects:
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SOx Related Air Quality Issues

(SO42, NH4") (Fine PM)
51 Visibility
Acid Rain Water Quality
(SO4? deposition) (Lake acidification)
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NOx Related Air Quality Issues

(NO3-, NH4*) (NOx + VOC + hv) >
PM Ozone
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Water Quality
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‘OH Role in Linking Pollutants Formation

VOC + OH - PM SOx [or NOx] + NH3 + OH
Orgainic PM 2.5 > (NH4)2504 [or NH4NO3]

Visibility Ozone
Fine PM Nofgv\fg; OH

(Nitrate, Sulfate, Organic PM)

/

Water Quality Acid Rain
NOx + SOx + OH Y SO2 + OH = H2S04
(Lake Acidification, Eutrophication) Air Toxics NO2 + OH = HNO3

OH €= Air Toxics
(POPs, Hg, etc.)
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Beijing Air Quality Contrast

October 29, 2005

Air Pollution Index: 48
Primary Pollutant: PM10
Concentration ~50 ung/ms3
Winds blowing N to S

October 26, 2005

Air Pollution Index: 176
Primary Pollutant: PM10
Concentration ~300 ug/ms3
Breezy or no wind
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High Levels of PM,, in Many Asian Cities

Annual Ambient Concentrations Exceed WHO Guidelines (2005)
(WHO has also set interim targets 30, 50, 70)

WHO 2005 Guideline Value for Annual Average of PM10 = 20 ug/m3
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Air Quality Models

Meteorological
Observations

A

Meteorological Forecast Model
Meteorological Parameters
Fields of Winds, Temperatures,
Humidity and others

Air Quality Monitoring Data
« Chemical Initial Conditions
» Lateral and Top Boundary Conditions

A 4

Modules in Air Quality Model

Air Quality Model
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Air Quality Forecast

.| Time Resolved 3-Dimensional Fields of Air

Pollutants and 2-Dimensional Deposition
Patterns

y

A 4
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y

\ 4

Transport
» 3-D advection
« vertical diffusion

Cloud Effects

* Aqueous chemistry
» wet scavenging
« vertical redistribution

Dry Deposition
Loss to surfaces by
non-precipitation
processes

Gas-Phase
Chemistry

Integration of chemical
rate equations for VOC,
NOx, SO2, 03

Emissions
Determines emissions of
VOC, NOx, SO2, O3
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Inventari delle Emissioni

v La valutazione del trasporto degli inquinanti atmosferici su scala
emisferica e globale richiede Inventari di Emissione (IE)
georeferenziati per categoria di sorgente, SO2, NOx, NMVOC, NHs3s,
CH4, PM, CO, OC, BC.

v’ La qualita degli IE varia molto da inquinante ad inquinante e per area
geografica.

v' Per i Paesi sviluppati, alcuni degli IE sono di alta qualita in quanto
sono stati verificati da misure sul campo e in laboratorio e con
modelli di QA.

v" Per i Paesiin via di sviluppo e quelli con forte industrializzazione la
qualita degli IE & molto inferiore in quanto:

L Mancano misure alla sorgente e nell'aria ambiente circostante
I'impianto;

0 Scarsa competenza tecnica per lo sviluppo di IE;

0 Cambiameni rapidi del sistema economico e sociale.
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Global PAH Emission = UNECE - TF HTAP

2 Global annual emission (2004): 522,000 Mg
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ECHMERIT

Tracer Transport Studies — CO (Jan 2001)
CO lifetime = 50 days — spinup = 1 yr

South Asia North America
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ECHMERIT

Tracer Transport Studies — CO (Jan 2001)
CO lifetime = 50 days — spinup = 1 yr

January 2001, North America January 2001, Europe January 2001, South Asia
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January 2001, East Asia « ” .
—> “other” regions' sources > 1/4

—> apart from NA: largest impact “homemade”
_ - South Asia: small influence of other

i 3 HTAP regions

—> strong influence of east asian emissions
to all receptor regions
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ECHMERIT

Tracer Transport Studies — CO (July 2001)
CO lifetime = 50 days — spinup = 1 yr

July 2001, North America July 2001, Europe July 2001, South Asia
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July 2001, East Asia

- influence of “other” regions (SH)
In northern larger in summer
Hevos (emissions from Africa and South Americaj

M East Asia

[ South Asia

[ North America
M other

- influence of East asian sources to receptor
regions smaller in summer (less emissions)
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ECHMERIT
Tracer Transport Studies — Hg (Jan 2001)

South Asia North America
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January 2001, surface layer, Hg (lifetime 360 days) concentrations according to source regions
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ECHMERIT
Tracer Transport Studies — Hg (Jan 2001)

January 2001, North America January 2001, Europe January 2001, South Asia
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January 2001, East Asia

=> most important source regions:
East Asia & Europe

[ Europe
M East Asia
M South Asia

=> smaller differences between seasons
than for CO

(longer lifetime & constant emissions)
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ECHMERIT

Emission Reduction Experiment — Hg (March 2001)
- Deposition Changes (%) -

Full chemistry simulations:
Emission reduction: 20% in all source regions
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=> larger change in dry deposition >more direct response in surface layer
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Integrated Atmospheric & Air-Water Interface
Measurements since 2000
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Annual Modelled Hg Deposition

- MECAWEX model -

Dry deposition

Wet deposition

= , Total deposition

GraDS: COLA/IGES

Source: Hedgecock et al., JGR (2006); Pirrone et al., Atmos. Environ. (2005).
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Wet & Dry Deposition Loads of Hg to the Mediterranean Sea
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Source: Hedgecock et al., JGR (2006).

Conferenza del Dipartimento Terra e Ambiente

nell'’Anno Internazionale del Pianeta Terra CNR, Aula Convegni, 22-23 Maggio 2008




Potenziamento Infrastrutture

CLIMPOLNET:

Rete di Osservazione per lo Studio dei
Cambiamenti Climatici e delle Dinamiche degli

Inquinanti Atmosferici nell’area del

Mediterraneo

Istituti proponenti:

A

ISAC
IMAA
IBAF
ISAFOM
IDPA
IFAC

Numero Sito Istituto Numero Istituto Numero Istituto
Afferente Sito Afferente Sito Afferente
1 ISAC 7 IMAA 13 ISAC
2 A 8 ISAFOM/ IBAF 14 ISAC
3 A 9 IBAF/ ISAFOM 15 ISAC
4 A 10 IBAF/ ISAFOM 16 IBAF/ ISAFOM
5 ISAFOM/ IBAF 11 A 17 IDPA
6 ISAC 12 A 18 ISAC
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Future Research on Air Quality

- Air-Sea Exchange of Atmospheric Pollutants
- Pollutant chemistry in the troposphere

- Polar tropospheric chemistry including air-snow interface
mechanisms

- Developelopment of source apportionment methods / models
for Primary and Secondary Aerosols

- Influence of halogens on the tropospheric chemistry of
pollutans:

v Halogen release from sea-salt aerosol, MBL / Coastal Zones
v’ Stratospheric intrusions of reactive species

v Polar bromine explosion
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Future Research on Air Quality

- Biomass Burning — release of Hg, aerosols, other pollutants

- Use of biofuels: assess the issues related to NH3 / N20 / Isoprene
- Aviation emissions - impact on regional / global scale
- Lab scale kinetic studies - will help improve AQ models
- Ships emissions with aim to assess the influence on:
v' SO2 (formation of PM)
v NOx (formation of PM & 03)
v’ Impact area: local > regional
- Land use changes:
v" Slurry, etc. > NH3 emissions (Secondary Aerosols)

v’ Biogenic emissions > 03 and Secondary Organic Aerosols)
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Opportunita Future — EC FP7

v Sviluppo di modelli e strumenti integrati di analisi per la messa
a punto di strategie idonee per la gestione della qualita
ambientale;

v' Analisi costi-benefici e valutazione di eventuali rischi inerenti
ad un incremento dell’uso di biocarburanti e del trasporto
marittimo;

Valutazione dell’impatto dei CC sulla qualita degli ecosistemi
ambientali.

Valutazione dell’impatto sulla qualita dell’aria per diversi
scenari futuri nei sistemi di produzione dell’energia;

Sviluppo di metodologie integrate (ambiente-salute) per la
valutazione del rischio.

.............. + Bandi PON & POR (Regioni Obiettivo-1)

AN NN
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