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Background and Motivation

O, dynamic O, Trends and exceedances
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U Whatare the sourcesresponsibleor the high O, concentrationover the whole Spanis
Peninsulaterritory?

u Canadministrationsimplement control strategiesthat are effective to reducehigh O,
concentration?
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Source Apportionment (SAhethods
In AQM
Zero-Out (ZO) SA within the AQM
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A Mass consistency
A Real atmospheric conditions
A Fullytraceable




Objective

Unraveling the origin of the high surfacg €dncentrations in the
Spanish Iberian Peninsula (IP)

A Quantifyingthe contributionfrom:
A the main NQ emission sectors within the IP
A the external contribution (O, produced outside of the IP)

A Using the Integrated Source Apportionment Method (ISAM) in the
CALIOPE air quality modelling System at high resolution over the IP
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The CALIOPE System
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O, Integrated Source Apportionment Method
(ISAM)

A Augmented versionf CMAQV5.0.ZAERO6, CBOSTUGWOK et al., 2013; 20)4
A O, formation regime (NOxor VO@imited conditions)ratio H,O,/HNO, (Zhang et

al., 2009.
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NOx,tag concentrations of the nitrogespeciesn CB05 (9 species)
VOCj,tagconcentrations of the/OCspecies in CBOB4 species)

MIRy. Maximum Incremental reactivity factor of the VOC species y, corresponding tg, tftenérating
potential of each single VOC specie.

A Thebulk O, concentration in each model grid cel (,) is equal to the sum of O
tracers that were produced in either NOr VOGsensitive conditions

Poutr = Z Ptag = Z Ptr;g + Z P:::-,g Mass conservative
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O, tagged sources Iin thistudy

Annual emissions HERMESv2.0 in Spain 2009
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ISAM tag* Emission by SNAP

Description
category
SNAP1 SNAP1 SNAP1: Energy industry
SNAP34  SNAP34 SNAP34: Industry (combustion and processes )
SNAP7 SNAP7 SNAP7: Road transport, exhaust and non-exhaust
SNAPS SNAP8 SNAPS8: Non-road transport (international shipping)

OTHR SNAP2 + SNAP5 + SNAP2: residential and commercial/institutional combustion
SNAP6E + SNAP9 + SNAPS: Fugitive emissions from fuels
SNAP10 + SNAP6: Product use including solvents
SNAP11 SNAP9: waste management
SNAP10: Agriculture
SNAP11: Other sinks

BCON - Chemical boundary conditions to IP4 domain from the EU12 simulation which
includes the contribution from Europe and international contribution from =
ICON - Initial chemical condition of the domain IP4 . <1 %
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O, episode: dly 21-31 2012
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Meteorological context (6 UTC)

ITL

NWadv

ITL

ITLand NWadv
represent 44% of the
days in the IP both
taking place in
summer
(Valverdeet al., 2019



