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Outline

• The ENEA Laboratory of Atmospheric Pollution

• The Italian National Air Pollution Control Program (NAPCP)

• The GAINS-Italy model: a screening tool for national and regional scenarios



• Research on atmospheric processes, applied meteorology, numerical models of air pollution

• Air quality modeling simulations on historical years and future scenarios starting from emission 

scenarios developed with Integrated Assessment Models

• Short-term air quality forecasting systems

• Experimental activities for chemical and physical characterization of atmospheric aerosol

• Identification and analysis of environmental risks linked to air pollution for definition of mitigation 

strategies and specific long-term policies

• Evaluation of the effects of air pollution on health, vegetation and cultural heritage

The ENEA Laboratory of Atmospheric Pollution



The ENEA Laboratory of Atmospheric Pollution



The national Integrated 

Assessment Model MINNI 

has been developed and 

updated by ENEA since 2000 

and it supports the 

Environmental Ministry 

during the negotiation and

the following implementation 

in national laws of European 

Directive on Air Quality 

(D.Lgs. 155/2010) and 

National Emission Ceilings 

(NEC, D.Lgs. 81/2018)

MINNI: the Italian National Integrated Assessment Model

https://impatti.sostenibilita.enea.it/research/MINNI

https://impatti.sostenibilita.enea.it/research/MINNI


Le prospettive della pianificazione della qualità dell’aria a livello italiano – 21 marzo 2024

NAPCP scenarios: methodology

WM = With Measures; WAM = With Additional 

Measures

Piersanti et al., 2021, doi: 10.3390/atmos12020196

The national Integrated 

Assessment Model MINNI 

has been developed and 

updated by ENEA since 2000 

and it supports the 

Environmental Ministry 

during the negotiation and

the following implementation 

in national laws of European 

Directive on Air Quality 

(D.Lgs. 155/2010) and 

National Emission Ceilings 

(NEC, D.Lgs. 81/2018)



An overview of NAPCP

Energy scenarios

Emission Scenarios

Agricultural scenarios

Control Strategy AQ Scenarios

PM2.5

2010
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NAPCP scenarios: the NEC targets

2030 Ceilings: non-

compliance for 

WM (With Measure) 

scenario 

(all pollutants but SO2) 

→ Additional 

measures needed 

(WAM)

2030 emission reduction targets 

with respect to the base year 2005
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NAPCP scenarios: measures in the WAM scenarios

& Maritime

WAM Compliance with NEC target… but what happens to air quality?
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PM2.5

Year2010
PM2.5

2030 WAM

PM2.5

2030 WAM - 2010

EU limit values attained but far from the 

WHO limits

NAPCP scenarios: AQ concentrations
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PM2.5

Year2010
PM2.5

2030 WAM

PM2.5

2030 WAM - 2010

EU limit values attained but far from the 

WHO limits

Number of PM2.5 monitoring stations for the 

WHO Interim targets (total: 110)

NAPCP scenarios: AQ concentrations



May to July
Targe value: 18 000 μg/m3

Directive 2008/50/EC

Year2010 2030 WAM 2030 WAM - 2010

WM

Piersanti et al., 2021. Atmosphere, doi: 10.3390/atmos12020196 

Mortality rate 

(number of 

deaths per 

10000 

inhabitants)

NAPCP scenarios: Health & Environmental Impacts

PM2.5 Mortality rate - WM and WAM Ozone AOT40 vegetation - WAM
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GAINS-Italy: a screening tool for national and regional 

scenarios

D’Elia et al., doi:10.1016/j.atmosenv.2009.09.003

https://impatti.sostenibilita.enea.it/research/GAINS-Italy

Create 

an 

account
Login with 

own 

username 

and pwd

Accept 

Disclaimer 

on the use 

of data

https://gains-italy.enea.it/gains4/IT4/index.login

(only for registered users)

ATMOSPHERIC TRANSFER 
MATRICES

UPDATES:

- Input data/ Emission Scenario: REGIONS

- ATM resolution: 4 km

- Meteo years: 2015, 2004, 2005 + avg

- ATM equations: linear + second order terms 

for different indicators (O3, PM, NO2…)

- 1990-2050 (5-year step)

https://impatti.sostenibilita.enea.it/research/GAINS-Italy
https://gains-italy.enea.it/gains4/IT4/index.login


Le prospettive della pianificazione della qualità dell’aria a livello italiano – 21 marzo 2024

GAINS-Italy: impact scenarios

PM2.5 concentration 

map for

- Year 2050

- ATM meteo 2015

- Resolution 4km

Life expectancy reduction 

map due to PM2.5

concentrations for

- Year 2050

- Resolution 4km

- Avg ATM

PM2.5 

conc
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GAINS-Italy: the atmospheric transfer matrices

SOMO35 – anno 2050

Year 2015 Year 2004 Year 2005 Average
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