High O; & UFP episodes around Madrid-July 2016

DE MEDIO AMBIENTE

Y MOVILIDAD CS[C

GOBERNG e 'MADRID,'
E ﬁ DE ESPANA gs"mmm*m l 'daa %
ACION Y MEDIO AMBIENTE AREA DE GoBIERNO || EEC R

MAPAMA, 25 de Mayo 2017

N
A ENVIRONMENTAL
Fy 1 GEOCHEMISTRY
y - AND ATMOSPHERIC
| RESEARCH



Institutions involved and authors

: ! ' q eman ta zabal zazu O 00 . D)

a "E Ci E7 I H
3 C U D ‘ ' :“l‘;"‘"‘
1d m Centro de Investigaciones

‘.
".
v
<‘ A."

Instltuto

. L:umo e Esnl.u:uos Energéticas, Med‘io.ambien(zles d s | d J bl
menmses UPV EHU < PRk e oaL POLITECNICA

Carloslll

A e commo e ' ' UNIVERSITYOF
/\‘L-/Vla’ : ’fQ DEESPANA  DE ECONOMIA INDUSTRIA AIX MarSEI”e %ﬁ BIRMINGHAM Ts,

m iMADRID,’

- Y COMPETITVIDAD
Agencia Estatal de Meteorologia

b ' GOBIERNO  MINISTERIO * * * *
DEESPANA  DEAGRICULTURAY PESCA, * * * A
: : AUMENTACION Y MEDIO AMBIENTE ) l’)'\gﬁﬁ; DDE)(‘;A%BB[F;TTCI’E
Y MOVILIDAD

Authors: Querol X.! Alastuey A.1, Perez N.%, Gangoiti G. 2, Carnerero C.1, Reche C.1, Ealo M.1, Titos G.%, Ripoll A.%, Minguillon M.C.1, Amato F.2,
Moreno T.1, Pandolfi M.1, Lee H.K.3, Eun H.R.3, Park H.Y.3, Mantilla E.#, Escudero M.>, Alonso L.2, Salvador P., Gdmez-Moreno J.F.5, Alonso-
Blanco E.%, Coz E.®, Diaz E.°, Artifiano B.%, Garcia-Vivanco M.®, Martin F.%, Garcia dos Santos S.7, Fernandez-Patier R.7, Saiz-Lopez A.8, Serrania F.2,
Anguas-Ballesteros M.2, Orio A.%, Moreta J.R.19, Hernandez Pérez J.L.1%, Santamaria Lancho J.J.1°, Temime-Roussel B.1!, Marchand N.11, Pérez J.12,
de la Paz D.1?, Borge R.'?, Beddows D.C.S.%3, Harrison R.M.13, Ahn K.-H.3

institute of Environmental Assessment and Water Research (IDAEA-CSIC), C/Jordi Girona 18-26, Barcelona, 08034 Spain

2Escuela Técnica Superior Ingenieria de Bilbao, Departamento Ingenieria Quimica y del Medio Ambiente, Universidad del Pais Vasco UPV/EHU,
Urkixo Zumarkalea, S/N, 48013 Bilbao, Spain

3Department of Mechanical Engineering, Hanyang University, Ansan 425-791, Republic of Korea

4Centro de Estudios Ambientales del Mediterrdneo, CEAM, Unidad Asociada al CSIC, P. Tecnolégico C/ Charles R. Darwin, 14 46980 Paterna,
Valencia, Spain

>Centro Universitario de la Defensa de Zaragoza, Academia General Militar, Ctra. de Huesca s/n, 50090 Zaragoza, Spain

6Department of Environment, Joint Research Unit Atmospheric Pollution CIEMAT-CSIC, Madrid, 28040 Spain

’Instituto de Salud Carlos Ill (ISCIll), Madrid, 28222 Spain

8Department of Atmospheric Chemistry and Climate, IQFR-CSIC, Madrid 28006, Spain

°D.G. Calidad y Evaluacion Ambiental, MAPAMA, PI. San Juan de la Cruz s/n - 62planta - A602, 28003 Madrid, Spain

10Agencia Estatal de Meteorologia (AEMET), C/ Leonardo Prietro Castro, 8, 28071 Madrid, Spain

11Ajx Marseille Université, CNRS, LCE UMR 7376, 13331 Marseille, France

12Escuela Técnica Superior de Ingenieros Industriales. Departamento de Ingenieria Quimica Industrial y Medio Ambiente, UPM, José Gutiérrez
Abascal 2, 28006 Madrid, Spain

13National Centre for Atmospheric Science, University of Birmingham, B15 2TT United Kingdom. *Also at: Department of Environmental
Sciences/Centre for Excellence in Environmental Studies, King Abdulaziz University, Jeddah, Saudi Arabia.



Contents and objectives

* Analysis of 2000-2016 O, data in Spain
 Focus on northern Barcelona & around Madrid,
with 2 field campaign on July 2015 & 2016

* Identifying the origin of high O; & UFP
episodes around Madrid July 2016

The results presented here are from one submitted paper and another one in preparation:

ON THE ORIGIN OF THE HIGHEST OZONE EPISODES IN SPAIN, STOTEN 2016

Querol X.1, Alastuey A.%, Orio A.2, Pallares M.2, Reina F.2, Dieguez JJ.3, Mantilla E.3, Escudero M.?, Alonso L.>, Gangoiti G.>, Millan M.3
1IDAEA-CSIC, 2MAGRAMA, 3CEAM, *UNIZAR, UPV/EHU
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RESULTS OF THE JULY 2016 CAMPAIGNAROUND MADRID



Methodology

* Interpreting the spatial variability of O; & NO, in and around Madrid in July
2016 (29/06/2016-27/07/2016) and compare it with prior years
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Methodology
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2000-2015 O, episodes in Spain

Annual mean Exceedances of the information value
S-T
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O, episodes in the Mediterranean

Salvador et al. (1997) Int. J. Env. Poll.
MECAPIP 27 - July - 1989 (® Component)

Millan et al (2002) Environ Poll.  ..] ™ oo t=02:00 UTC |/ \/ - t=1000UTC
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O, episodes in the Mediterranean

MECAPIP, 20—July—89, B
Cross section H-G, 14 49 15:35 UTC
0, [ppbv]
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O, episodes in the Mediterranean
The concepts of rOx & LOx

UV, RO, HO,, OH
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Ozone dry deposition (Monks et al., 2015):

-Stomatal deposition -Radiation & surface-T reactions

-Non stomatal depostion -In-canopy chemistry (NO)
-Deposition to Water




UFP episodes

Daily average PNSD on a nucleation day at the main cities
(BCN, MAD and BNE)
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OBJECTIVE OF THE PRESENT STUDY

* What is the vertical distribution of UFP over the city during nucleation days over Barcelona?
* Obtaining vertical profiles of PNC over the city during the growth of the mixxing layer



UFP episodes

SMPS cluster analysis: ;o
Barcelona, Madrid and Brisbane . |
Brinest et al., 2016, ACP 10 “;1;5:"1) T o
. Size . .
Cluster % of time e . Temporal trend Characteristics
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UFP episodes

Brines M, 2015 PhD Thesis
Barcelona, Madrid, Brisbane
(Rome, Los Angeles)
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UFP & O; Madrid campaign July 2016

Results: Mean variation (spatial)
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UFP & O; Madrid campaign July 2016
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UFP & O; Madrid campaign July 2016
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UFP & O, Madrid campaign July 2016
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UFP & O; Madrid campaign July 2016
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UFP & O; Madrid campaign July 2016
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UFP & O; Madrid campaign July 2016
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UFP & O; Madrid campaign July 2016
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Concluding remarks

* The highest O; episodes (>180ug/m?3 hourly O;) have both regional-long range transport and
regional-local components, the latter being prevalent in specific periods around Madrid and
Barcelona

* We showed that using AQ data we can determine when the latter is prevalent

* However, the regional contribution is very complex because is determined by vertical recirculations
cycles (Millan et al., 1997 and 2000) accumulating O,

* To evaluate possible effect of mitigation actions for these intense pollution episodes we need to:

* Be able to forecast the episodes of synoptic stagnation dominated by vertical recirculation
cycles, PBL height and external high altitude O; strata.
* Carrying out sensitivity analysis for abatement of NOx and AVOCs for these specifically

* Obviously the O; problem is not only concerned to the exceedances of the information threshold
value, but also the human protection and AOT40 targets. These are exceeded around Madrid and in
the Southern and Mediterranean sides

* The fact that we found a clear OMI 2005-2015 NO, decrease at regional scale with low effect on
mean regional O; (constantly high along the period) points to the complexity of abating mean O,
levels, but we should study also the peak episodes



Acknowledgements f
' ‘, = § | g
Thank you very much for your attention!!!!

xavier.querol@idaea.csic.es
- A

P, @ iMADRID,’
GOBIERNO MINISTERIO

) "‘q DE ESPANA DEAGRICULTURA'Y PESCA,

a a AUMENTACION Y MEDIO AMBIENTE AREA DE GOBIERNO

DE MEDIO AMBIENTE
Y MOVILIDAD

Lt
Efﬁs SERE eisenee | CGL2016-78594-R /CLI



