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Abstract

Theaim of anemissioninventory is toprovide a quantitative estimate of the contributions to atmospheric emissions
from the various anthropogenic and natural sources and how they are distributed over a giveniteaitayto have

a functional knowledge tool for plannimgeasures foair quality protection

The IN.EM.AR. system (INventario EMmissioni Ariaww.inemar.eliis beingused in Lombardy fomanyyears to

estimate and update the regional Air Emissions Inventbhas beemeveloped as part of the Regional Air Quality

Plan (PRQA) and managed, since 2002, by ARPA Lombaftlie main goal of this paper is the description of the
framework of activities for the compilation of the local emission inventory of Lombardy regionm&hg&oned
implemented system was set up in 1998 and is managed since 2002 by Regional Environmental Protection Agency of
Lombardy (ARPA) It hasbeendevelopedver the yearin order to take into accourmewmethodologiesdata and
information increasedvailability, user and stakeholder requests evolution, in short, to better face the new challenges
in the field of air quality and GHG#t is also used by other seven ltalian ARPAs &egjions.It is able to provide

emission estimates deriving from a candtion of more than 250 activities ah@ fuels for pollutants of main interest

for air quality (SQ, NOx, NMVOC, CO, Ni, PM2.5, PM10, TSP) and greenhouse gases,(C&4, N20 and F

gases) at municipality levdEmission data are also available for taebonaceous fractioBC, EC, OC) of particulate,
polycyclic aromatic hydrocarbons PAHs (BaP, BbF, BKkF, IcdP) and heavy metals (As, Cd, Cr, Cu, Hg, Ni, Pb, Se, Zn).
Emission inventories for Lombardy have been developed using INEMAR for several @%fs2001, 2003, 2005,

2007, 2008201Q 2012, 2014 and 201(ARPA Lombardia,2021). The INEMAR system estimates the pollutants
emitted by the numerous sources coded according to the international nomenclature SNAP (Selected Nomenclature for
Air Pollution), organized hierarchically into maesectors (groups), sectors (subgroups) and activiteeeach of these

classes is assigned a numerical cddeEM.AR is in Italian panoramaone of the most functional and dateh tool

for localemission inventorie The results are currently used both by techisicigintific operators for studies, research

and environmental impact assessments. The database is essential for the implementation of the environmental
legislation, in particular regarding the assessmedtthe management of ambient air quality, the estimate of the
benefits deriving from the measures adopted to reduce emissions pollutants, through the simulation of emission
scenarios.
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I NTRODUCTI ON

The estimation of the emissions passes through specific algorithms and methodologies according to the
EMEP/EEA Atmospheric Emission Inventory Guidebpokthe most ugo-date version available at the

time the inventory was prepar€éBEA, 2019, in addition tothe further specifications contained in the
documents drawn up by ISPRttps://www.isprambiente.gov.it)it The estimation is based on the
collection of a huge number of information like activities aadors (i.e. fuel consumptions, traffic flows,
industrial productions), emission factors and statistical data for the spatial aroatie distribution of

the emissions. The periodic updating of the abmemtioned parameters and their level of detdidifed

as Tier) affect the overall level of uncertainty in emission calculatd®ngmission inventory must meet

the criteria of transparency, consistency, comparability, completamessaccuracy (TCCA). In this
direction, one should be able to provide sufficiently detailed reporting to allow replication of the emission
estimates based on the data sources, processing assumptions and methodalogigd.be ensured that

the estimads of the latest edition of the inventory are consistent with previous releases, identifying the main
differences and making estimates accurate enough to ensure as much as possible the reduction of
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uncertainties.t is necessary to consideifferent aspets: 1) the methodology for defining indicators from
available data source®) the mplementation of calculation algorithpthe doice of emission factors and

methodological Tier3) the cefinition of the methodological approach for the representatiaiffefrent
types of sourced) at least qualitative minimization of uncertainti@sd 5) the realization of emission

estimates and where appropriate, management of their publicitienemission estimates should be
carried out allowing to compare the riéswvith those of other inventories, ensuring that the estimates cover
all the emission sources for which some methodologies and documenting the sources not considered.

FRAMEWORK IN DEVELOPMENT OF LOCAL EMISSION INVENTORY  AND STRUCTURE

OF THE INEMAR SYSTEM
The system and methodologies implemented by ARPA Lombardy have been shared with other Italian
regions increasing harmonisation in methods and estimates among regional local emission inventories

(ARPA, 2@1). This latter aim determines amcrease in complexity managing local peculiariti&és.a
i mpl ement ed
proper codification of standard algorithms and parameters. The implementation of an etligoregfonal
emission inventory pass#woughthe collection of several data as input. As reportddgare 1, different

matter

of fact s,

t he

framewor k

s eems

methodologies and approachesve been developed in order to: insert emission data with the correct
codification, manage input andetafiles in emission inventory and share the methodology with other
partners in an open and common spaoeh as Wiki page@ittps://www.inemar.eu
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Figure 1. Approaches and mehodologiesLombardy regional emission inventory

The highest Tier algorithms have been implemented according to different modules and welded to the
database core and the publication policy according to a public review system that have been successfully
used. Themplemented system is able to identify the uncertainty level of the estimates as a combination of
uncertainties of input data, algorithm level of implementation and emission factors. As implemented in

different emission inventory editions uncertainty leean be defined considering raultiplier factor

defined on qualitative basifrom low to high accurate estimates), determining the amplitude of
uncertainties. In IN.EM.AR highest accuracy is performed defining point emission sources when data of

concentation are available at stack exit (eg. large industrial plaki¥&h a progressivalecreasingf
complexitiesdifferent algorithms are defined, obtainédm the highestTier of the AIEG, where the

number of parameters céne relevan{eg. traffic transport). When detailed data are not available or an
emission source is characterised by a spread distribution in the territory (eg. domestic heating), a statistical
approach is used defilg average indicators and emission factthlEMAR is a database developed in
RDBMS Oracle 10i, installed on servers and managed through various client locations. The interface
consists of a series of windows that can be viewed via a web browserst {gakible to access data via
ODBC connection. INEMAR consists of a large number of tables gngupe data that are processed by
various calculation modules through specific algorithms.
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