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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, NO, and O,
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Core: the decision support

o analysis:
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In RIAT+ scenario analysis is possible in two ways:
1. Emission (macrosector) level — aggregated approach

2. Technology level — detailed approach
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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
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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.

ERer yEAR ijkp

ik Tijk
= Ey reF YEAR ijkp * Z [(1 —eff; j,k,t,p) * ARREF yEAR |, j,k,t] + (1 - Z ARREr vEAR |, j,k,t)
t=1
t=1

. ALggr yEar jjk

ALREF vEaR jjik CONSTRAINT: Z(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)

EReF vEAR j,jk,p
Ti ik Ti ik
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Emission scenarios or projections are the application of a
specific rate of AR for the involved technologies to the virtual
emissions

Escen YEAR LI KD
= EREF YEAR j.jikp

T k T" ',k
(U= effijkep) * ARscen yEaR ijiet] + (1 — X1 ARscen vEAR|, j,k,t)]

T 13 7T
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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)

E_CLESCEN ygag ijkp
= EBC_REF_YEAR Iikp
TMi_ ik
. Z [(1 —effijximp) * AR_CLEscEN vEAR i)k .tm)

tm=1
NTM; jk

+ Z [(1 - effi,j,k,ntm,p) * AR_CLEscgN yEaR i,j,k,ntm] + (1 - Z

ntm=1
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0% new vehicles When a new technology (t) replace an old technology
(0) in a sector of activity (s):

Emissions 50% new vehicles e
100 t/year l
100% new vehicles Cs ¢ = O.C 'As

1

Application rate of the new technology t

25 t/year (€
E o =08 A+ (1-ay)e, oA,
) T EmlTssion factor of

Emission
10 M€ Emissions factor of the old technology
COStS M€ [ktonnes/year] the new technology
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AQI(X,y)
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Old power plants New power plants
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Multi-objective approach

minJ(x) = minLAQl(x) C(X)J

X e X .
Control variables
Cost-effective approach (application rates):
mMin AQ/ (x)  Technical measures
X * Non technical measures
C(x)<L

@ TerrArias.r.l. 10 June 2016



Optimization: Find the best application
rates of 3000 different technologies.

legislation

CLE: Current Legislation

Global technical measures _|

Global + Local technical measures

All measures

Air Quality Index ,
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>
Cost over CLE [M€]
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Emission reduction costs
PM10 [ug/m3]
Health costs (PM10)
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health benefits (YOLL)
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cost-benefit analysis

A traffic scenario
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www.riatplus.eu

riat@terraria.com

Join LINKEDIN
group RIAT+
Community

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+.
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RIAT+ was applied in EU Regions

with different aims. « In Lombardy Region — scenario

way, to support the ex-post
¥ 3 evaluation of the AQ Plan.
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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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Download
Welcome

Username: gianfreda

S
Conacs 1
_Home fppications  Download ool | FutreDevelopments _ Traning _ References  Dissemination  NEWS
END USER LICENCE AGREEMENT
RIAT+ 1.0

Logout

By selecting the "accept licence agreement” (or any equivalent) button m
and/or by using, copying or distributing this Software or any portion thereof,
YOU (the “User”) ACCEPT ALL TERMS AND COMDITIONS OF THIS LICENCE,
including in particular the limitations on use, transferability, warranty and
liability. The following terms and conditions are enforceable against you and
any legal entity that obtained the Software and on whose behalf it is used. If
you are agreeing to these terms on behalf of a company or other legal
entity, you represent that you have the legal authority to bind that company
or legal entity to these terms. IF YOU DO NOT HAVE SUCH AUTHORITY OR IF
YOU DO MOT WISH TO BE BOUND TO THESE TERMS DO NOT USE THIS
SOFTWARE.

The European Union together with:

- Agenzia Prevenzione Ambiente Emilia-Romagna
- University of Brescia Dipartimento di Ineegneria Meccanica e

[ agree Download

have fixed small bugs and we've solved the major issue in the installation concerning with the antivirus, but the real and fundamental

change is that now RIAT+ allows the use of neural networks in text format. This activity was the result of joint work of TerrAria and

the University of Brescia. In the previous version of the tool, the source-receptor functions were neural networks produced and
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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
o 7X7 km emissions

« S/R function — linear regression
relations

e GAINS measure database

SHERPA first guess input are:
« Maybe less detailed
« But easier & quicker

Load config | | Save config
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