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Background and Motivation

O, dynamic O, Trends and exceedances

N. Hourly Exceedances 180 pgfii20002015)
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Millan et al., 1997;2000, 20143angoitiet al, 2001, 2002, 200t : T: Tarragona, B: Barcelond

Toll andBaldasanp2000 M: Madrid, P:Puertollano
C CéceresS:Sevilla™

SourceQuerolet al. (2016 AE).
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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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case A Timesaving (onesimulation)

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.
Pf‘u’.liﬂﬁ-‘ _ F."u‘.ﬂid 4+ pnew Z.:r Nﬂx*m-g .. - .
tag tag bk 3 0 22 N0y tag NQ-limited conditions- Ratiq,,o,unos 0-35
Y. VOC, tae X MIR L " -
Vinew _ pVold | pnew =V yitdg y VOCIimited conditions- Rati < 0.35
Prgg Prag  + Phlk S0 3, VOC, e X MIR, Qi202/HNO3

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

tag tag tag
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O, tagged sources Iin thistudy

Annual emissions HERMESv2.0 in Spain 2009
o - 42% _ .SNAP1
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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)

July-25 July-28
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Sourcesector contribution duringpeaks:

ITLG July 25

BSC-ES/AQF ARWvY3+CMAQ-ISAM+HERMESw2 O3 (pg/m3)
p90 forecast for 25 Jul 2012 - Res:4x4km
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BSC-ES/AQF ARWV3+CMAQ-ISAM+HERMESV2 03 SNAPL (ug/m?)
p90 forecast for 25 Jul 2012 - Res:4x4km
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p90 forecast for 25 Jul 2012 - Res:4x4km
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Regionalization of sourcesector
contribution

Daily mean contribution during
DMAS8 > 120 p/md
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Evaluation

EIONET Spanish monitoring stations: 34 & 357 NQ(85% temporal coverage
in the episode)

A O,at RB @4 pug/m3) and r > 0.6 (50% stations).

A NGO, highest underestimation at TR7(ug/m3) and r >0.6 (25 % stations.)
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Conclusions

A Theexternal contribution accounted > 4% of the Qunder exceedances of
the 120 pg n# threshold for theDMAS8 Q (all regions).
A Downwardmixing of Q upper layers transported from beyond the in CIP.
A Recirculation in the Spanish Mediterranean coasts.

A Contribution from local/regionalsourcesis significant irQ, peaks
downwind of NQhotspots

A Centraland NBP (big cities in Spain): tiéghestroad transportcontribution to G
(up to 40% in daily peak during events).

A Industrialregions (N and NW IP and Guadalquivir VillEyergy generation and
industrial processesontribute to Q up to 11%.

A Thenon-road transport isa contributor as significant as the road transport
In all subregions (1619%).

A ISAMCALIOPHESseful tool:

A Source contribution assessment in the Spanish IP.

A Identification ofpotential errors in emission estimaté®m different sectors:
shipping, traffic emissions.

A Necessities of improvement in meteorology unegagnant conditions.
A Design moreostefficient mitigationplans (togethemwith sourcesensitivity).
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BSC-ES/AQF ARWv3+CMAQ-ISAM+HERMESv2 O3 BCON (pg/m?)
P90 forecast for 28 Jul 2012 - Res:4x4km
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Sourcesector contributionduring peaks:
Nwad ¢ July 28

BSC-ES/AQF ARWvY3+CMAQ-ISAM+HERMESw2 O3 (pg/m3)
p90 forecast for 28 Jul 2012 - Res:4x4km
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BSC-ES/AQF ARWV3+CMAQ-ISAM+HERMESV2 03 SNAPL (ug/m?)
p90 forecast for 28 Jul 2012 - Res:4x4km
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Sourcesector contribution duringpeaks
ITLC July
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BSC-ES/AQF ARWv3+CMAQ-ISAM+HERMESv2 O3 SNAPT (ug/m3)
00h forecast for 00UTC 31 Jul 2012 - Res:4x4km
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BSC-ES/AQF ARWv3+CMAQ-ISAM+HERMESv2 O3 BCON (pg/m3)
00h forecast for 00UTC 31 Jul 2012 - Res:4x4km
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