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Urban traffic emissions @m Qs

Road traffic is the emission source that

Road traffic’s contribution to air quality in

contributes most to air pollution in urban areas

European cities
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Traffic pollution-
reduction measures

Barcelona
Supercomputing
Center

EXCELENCIA
SEVERO
OCHOA

Centro Nacional de Supercomputacion

Air quality observations

Contents lists awvailable at ScienceDirect
Atrmospheric Environment

journal homepage: www.elsevier.com/locate/atmosany

Review

Review of the efficacy of low emission zones to improve urban air
quality in European cities

Claire Holman *"*, Roy Harrison ', Xavier Querol ©
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Review
Validation of road vehicle and traffic emission models — A review . o .
T aan e Road vehicle emission factors development: A review @mm
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ARTICLE INFO ABSTRACT
Artide histry: Reoad tran sport s often the main sowce of air pollutlen inurkan areas, and there i an increasing need to HIGHLIGHTS
Rerived 8 October 2009 estimate its contrlution precisely <o that polution-reduction measures (e.g emision standards, sera-

Reived in revised form

page prograns, taffic management, IT5) are designed and implemented appropriately. This paper

1z ,?;Lmu presents 3 meta-analysis of 50 studies d ealing with the validation of varios types of traffic emission = The accuracy of road emision models i directly linked to the quality of their emision factors.

Accepred 12May 2010 madel, incled ing average speed’, “traffic situation”, ‘traffic vardable”, tycle varlable”, and *modal’ models * Road vehicles have 4 large natural vanability in their emission profiles.

pr— The validation studies employ measurements in tunnels, amblent concentratien measurements, remote » Emission factors may have different resolution according to their intended wse

x:’:,mﬁc sesing laboratory tests, and mass-balance techniques. One major finding of the analysis is that several b Emission modellers shoild combine Liboratory data with eal-wold measurements

Prmizcion rodel madels are only partially validated or not validated at all The mean prediction ermors are generally

Aceuracy within a factor of 13 of the ebserved values for OO, within a facter of 2 for HC and NO., and within

Wahidation a factor of 3 for COand PM, although differences as high as a factor of 5 have been repomed. A psitve

Errar mean prediction emor for MO, (L& overestimation) was established for ail model types and practically all ARTICLE INFO ABSTRACT

Greenhouse gas validation techniques. In the case of HC, model predictions have been moving from wnderestimation to
overestimation since the 1580s. The large prediction ermor for PM may be assoclated with different PM Artile hiciory: Pl lust anit emissions need to be accurately estimated to ensure that alr quality plans are desgned and
definitions between maodels and ebservations (e.g size, measurement principle, exhaust/non-exhaust Recrived 5 June 2012 imiplemen tad appropriately. Bnision factars (EFs) are empincal functional relations betwesn pal listant
contrilution). Recived in revised form

emisions and the activity that causes them. In this review article, the techniques ised 1o measure road

 Statistical analyses show that the mean prediction errr & generlly not significantly different 27 Sepemher 2012 vehicle emissens are examined in relation to the development of EFs found inemission models wsed to
(< 0L05) when the data are categorised according to maodel type or validation technique. Thus, there is Acepied 7 Jauay 2013

i conclisive evidence that demonstrates that more complex models systematically perform batter in produsce emission inventories The emision measurement techniques covered inchsde those most widely
terms of prediction error than less complex models In fact, less complex maodels appear to perfom X = wsed for road vehicle emisionsd ata collection, namely chasss and engine dylﬁlMln.e{.QI me.asmeum!u.
batter for PM. Moreover, the cholce of validation technique does not systematically affect the result, with Razd trans port remete sensing, mad tunnel stsdies and portable emission meassrements systems (PEMS ] The main
the exception of a CD underprediction when the validation & based on amblent concentration Emissian invenbaries advantages and disadvantages of each method with regards to emissions modelling are presented A
measurements and imerse modelling. The analysts identified two vital elements cumrent by lacking in Emissian madels review of the ways inwhich EFs maybe derived from test d ata i also performed, with aclear distinction
traffic emissions model ling: 1) guidance onthe allowable ermer margins for diferent applicationsscales, Emissian £ between data obtained under contmlled conditions (engine and chasis dyn AMONMSET (8 ASETEMENTS
and 2) estimates of prediction ermors. It {5 recommended that current and future emision modeks Chars s, dyma using standand driving cycles) and measurements under real-workd operation.

incorporate the capability to quantify prediction emors, and that clear guidelines are developed inter- Engine dyna 2013 Elsevier Ltd. All ights reserved.
mationally with respect to expected accuracy. PEMS

@ 2010 Elsevier Lid. All rights reserved.
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