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Motivations

A better mitigation of air quality degradation requires an accurate evaluation of emissions
through, for instance: sourceorientedmethod (based on emission inventojiasd receptor

oriented method using observations
=> Need to evaluate the urban emission inventories

Why Eastern Mediterranean Basin ?

EMB as a hot spot of climate change and poor air quality : a continual and gradual warming in the region, much
stronger than other regions (Lelieveldet al. 2009 2012 and 2014 Pozzeret al., 2012); Increased respiratory diseases and

premature mortality (Lelieveldet al. 2013

D> EDGARv4.2 A ACCMIP --@- RCPs Scenario8.5 -0~ Europe ECLYPSE GAINS 4a
| © EDGARv4.2 A ACCMIP --@- RCPs Scenario8.5|__ — - 1 1 uOn MEA ECLYPSE GAINS 4a
30 O EDGARv42 A ACCMIP --@- RCPs Scenario8.5] [~ e 0 £ A 55 ] - O- USA ECLYPSE GAINS 4a |
NMVOC emissions have been | I ,j - N i i
constantly increasing in the Middle | " . % i ., Euoee]
. = e N e, i = Qe S 16 L
Eastern region (MEA) over the last £ 20 ® e § o e - MEAT
. g 15 N I g 0. e I N —
30 years while they have been g LG g = ) S A I -
. . 104 _fe.. - N O L e - e B
strongly decreasing in the USA and A SRy ey ¢ Ce® o~ 125 -0
4 G~ L G S B : 2 B i
Eu rope . - : ..... b 2_[1@;{:@@] 1.0 - HUsAlE e L
o I I I I 0 T T | T "~
1980 2000 2020 2040 1980 2000 2020 2040 20]1 0 20I20 20I30 20I40 20|50
Year
ECCAMatabase(2015), 2

GEIA 2020 WeBonference-June2020 Salametlet al. 2017



ChArMEx - TRANSEMED initiative 2010-2020

Objectives:
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Cairo (Egyp) megacities Marseille http://charmex.Isce.ipsl.fr/
(France) salameret al. 2014 2015 2016 2017 Panopoulotet al., 2018 Theraet al. 2019
Strateqgy

U Year round monitoring (EOP) and intensive field campaigns (IOP) at urban background sites and near-field measurements in
the vicinity of specific sources; and/or laboratory experiments
U Source-receptor approach : Positive Matrix Factorization (PMF), Emission Ratios

U Emission inventories evaluation (local and global with downscaling) 3
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http://charmex.lsce.ipsl.fr/

NMVOC sources contribution

ldentify the main contributors (sources) to measured concentrations of pollutants at the receptor site using PMF:
P X;; : ambient concentration of specie | (mg/m?) at time |
X = a g f + e Ok contribution (source-strength) of source k (ng/m?3)
y o ik kj '} K fraction of specie j in emissions from source Kk
p : total number of sources

€ : Unexplained fraction of the model or residuals not fitted by the model

Beirut Beirut Istanbul
Beirut (59 NMHC from C2 to C9 considered) Winter 2012 R PRERIRRERE
A Traffic (exhaust + evaporation) dominates observed 0% ey

VOC concentrations: 51% in winter & 76% in summer

A gasoline evaporation sources (episodic and related to
traffic): significant contribution of 43% in winter and
46% in summer (Salametet al. 2016)

Background Local background Mixed diurnal regional emissions
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Uncertainties on global emission inventories
Evaluation oemissiondasedon observations and PMEsults national and globaémissionsnventories

Comparisonof the observationsand PMF results in Belrut (a, b) and Istanbul (c, d), and
emissioninventories(NEIlfor Lebanon,and global emissioninventories ACCMIPEDGARA.2,
and MACCityfor the transportsectoremissiongSalametet al. 2016 Theraet al. 2019
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Conclusions and perspectives

Conclusions on EMB initiative

V  Very detailed database under construction since 2010 for major urban areas of the EMB, especially for VOCs (>60 species)
and PM composition (trace metals, ions, PAH, EC/OC, organic tracers)

High levels of pollution;

Seasonal differences from one urban center to the other : traffic emissions do not systematically dominate

Observations are useful constraints for source-apportionment studies

Uncertainties on global and regional emission inventories for VOC : high in absolute amount (underestimation) but
reasonable regarding VOC speciation

First health impact assessments for Beirut and Cairo from observations
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0 Spatial scale extension for sources spatial variability assessment: Cairo (POLCAIR project with 1+-yr EOP : 2018-2019 / IOP
October 2019) and Marseille, Western part of the basin, (on-going with 1+-yr EOP : 2019-2020 / IOP Summer 2021)

0 To be developed: Evaluation of the future impact of anthropogenic emissions on air quality and human health in a changing
climate by creating region-specific mitigation scenarios

At global scale: Ch
Atmospheric monitoring activities currently lack traceability and rarely have an assigned 4’\
uncertainty. The appropriate metrological tools are required to show global comparability ACTRIS
between different methods and explore spatio-temporal variability of emissions https://www.actris.eu/Home.aspx

=> need of infrastructure for good data comparability and robustness (e.g. ACTRIS-EU research infrastructure)


https://www.actris.eu/Home.aspx
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