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RIAT+: the starting point 

The definition of a methodology and its implementation 

in a software tool, RIAT+, to support regional/local 

authorities in the definition, application and evaluation 

of air quality plans policies, devoted to the reduction of 

population exposure to PM10, PM2.5, NO2 and O3.
 

RIAT+ answers 

to the aim to 

develop, at re-

gional scale, a 

tool to plan cost-

effective air qua-

lity policies har-

monized with 

national and EU 

actions 



LIFE09 ENV/IT/000092 

(2010-2013) OPERA: Operational Procedure for 

Emission Reduction Assessment  

www.riatplus.eu  

RIAT+: the team 

http://www.riatplus.eu/
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Core: the sistem 
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Core: the decision support 

Scenario analysis: 
assesses the impacts of 

proposed actions 

 

Optimization 

approach: 
identifies emission 

reduction measures 

maximizing the 

environmental benefits 

and minimizing costs 



10 June 2016 

Scenario analysis 

 
Policy 

 
S 

Emission Impacts 

 

SA 

In RIAT+ scenario analysis is possible in two ways: 

1. Emission (macrosector) level – aggregated approach 

2. Technology level – detailed approach 
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Optimization analysis 

 
Policy 

 
S 

Emission Impacts 

In RIAT+ optimization analysis is possible in two ways: 

1. Cost-effectiveness – best technologies at a fixed cost 

2. Multi-objective – best technologies at varying costs 

 

 
Optim 



Virtual emission 

CONSTRAINT: Ʃ(AR) for each pollutant (some technologies 

are multi-pollutant) must be <= 1; the remaining part (AR to 

1) is defined NOC (-> part of emissions not reduced) 

Virtual emissions are the starting point to compute reduced emissions.  

They are necessary to correctly bring back the regional emission inventory to a 

"virtual" state in which no technologies are applied (all technologies ARs set to 

zero),this guarantees that applying the CLE ARs we obtain exactly the regional 

emission inventory data. 
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Emissions projection 

Emission scenarios or projections are the application of a 

specific rate of AR for the involved technologies to the virtual 

emissions 
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NON Technical measures 

NTM are treated as TM with a CONSTRAINT: emission mass conservation (total 

removal efficiency of TM & NTM <= 1) is explicitly stated (for each activity and each 

primary pollutant) 
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Input: emission & techno 

0% new vehicles

100% new vehicles

50% new vehiclesEmissions

Costs M€10 M€

25 t/year

100 t/year

 p,s,t t p,t s t p,0 sE .e .A 1 e .A   

s,t t t sC .c .A 

When a new technology (t) replace an old technology 
(0) in a sector of activity (s):

Application rate of the new technology t

Cost
[M€/year]

Emission
[ktonnes/year]

Emissions factor of 
the new technology

Emission factor of 
the old technology
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Input: S/R function (ANNs) 

 

AQI(x,y) = FS/R (quadrant Emissions) 

4 quadrants emissions (point/areal) for 

6 precursors 

 

CTM training 

scenarios: 

B = CLE + 15% 

H = MFR - 15% 
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Core: optimization 
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AQP: the most effective measures  
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Impacts CLE Trafic scenario Optimized scenario 

Emission reduction costs 0 € 170 M€ 170 M€ 

PM10 [mg/m3] 27,3 - 6% - 21% 

Health costs (PM10) - 6% - 19% 

Scenario&optimization - Lombardy 
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Cost effectiveness - Lombardy 
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RIAT+ 

RIAT+ is an IAM sw focused at regional scale with a 

user friendly interface. RIAT+ main features are: 

• manage different input (e.g. gridded or polygonal, 

annual or seasonal, SNAP detailed or aggregated 

emissions);  

• various policies could be evaluated with RIAT+: 

emission abatement, energy efficiency and NTM 

• multi objective and cost effectiveness (optimization), 

detailed and aggregated (scenarios analysis) 

 

Due to these features now RIAT+ is a concrete 

instrument to support AQ planning, as its significant 

applications shows. Moreover, next slides will illustrate  

how each EU Region can apply RIAT+. 

www.riatplus.eu  

 

riat@terraria.com 

 

Join LINKEDIN 

group RIAT+ 

Community   

http://www.riatplus.eu/
mailto:riat@terraria.com
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RIAT+ APPLICATIONS 

RIAT+ was applied in EU Regions 

with different aims. 
• In Great Porto area (PT) - 

optimization way. Efficient solutions 

obtained are shown on Pareto 

Curve, PM10 annual mean. 

• In Brussels Capital Region (BE) - 

scenario  way. Results shown on 

NO2 concentration maps – absolute 

changes due to the application of 

traffic and residential heating 

measures. 

• In Emilia Romagna (IT) and 

Alsace (FR) Region – optimization 

way. Efficient measures shown on 

AR table.  

• In Lombardy Region – scenario 

way, to support the ex-post 

evaluation of the AQ Plan. 



10 June 2016 

APPLYING RIAT+ 

To apply RIAT+ in your 

Region at first you need 

to download RIAT+ 

installation kit (the 

software, the user 

guide, and two regional 

test cases) from its 

website. 

 

RIAT+ is free of charge: 

only an end user license 

agreement (EULA) 

should be signed online. 
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RIAT+: FIRST GUESS by SHERPA 

Very soon it will be ready the NEW 

RIAT+ version linked to SHERPA, so 

it will possible to apply RIAT+ in your 

region in a very simple way. 

 

SHERPA will provide all RIAT+ input : 

• First: select the domain 

• 7x7 km emissions 

• S/R function – linear regression 

relations 

• GAINS measure database 

 

SHERPA first guess input are: 

• Maybe less detailed 

• But easier & quicker 

 

 


