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* Origin of O5 episodes in three atmospheric basins
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Levels and time-trends of O, in Spain
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Levels and time-trends of O, in Spain
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Levels and time-trends of O, in Spain
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Levels and time-trends of O, in Spain

NASA NO, OMI level 3 Plotted using the Giovanni online data system, developed and maintained by the NASA GES DISC
Mean annual tropospheric NO, column (clear, 0-30% cloud) (10'* molec/cm?)




Levels and time-trends of O, in Spain

The issue of the origin of organic carbon in PM: Increasing oxidizing patterns . ®

e Urban O, levels are increasing in many urban areas of the EU - //\\_/—/

e Causes: -l
Traffic sites Madrid
e Urban NOx decreased very smoothly, but NO more steeply °
e Saturated areas in NOx and VOCs sensitive e e ~— —

* Net effect: increasing oxidizing capacity of the urban atmosphere: higher PM (nitrate and SOA)

Madrid city: Modelled 2004-2007 averaged annual increase in %
Saiz-Lépez A. et al. (2017) Scientific Reports 7, 45956

OH radical NO, radical

B'SS;D“W 3‘50;0‘W 3'451'0’W 3’40;0“W 3’35;O’W 3’30;0“W

40°350°N-

40°40'0"N=y

A[OH] (%)
I - 50

I s0-60
I 40-50
[ s0-40
o I 20- 30
[ J10-20
[ ]s-10

~Jo-s

[]s-0

[ ]-10-5
[ ]-20--10
[ ]-30-20
[ 40-30
[ -50-40

@ 15 g 0
F:_:—Kilomelers - -60- -50
F2.5- 5 (8= 10 15 20 - <60

40°30'0"N={

40°25'0"N~{

40°20'0"N=




Origin of O3 in Spain
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Origin of O3 in Spain
Case study 1: N of Barcelona-Vic
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Hourly O, levels (pg/m?3)

Case study 1: N of Barcelona-Vic
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Origin of O3 in Spain

Case study 1: N of Barcelona-Vic
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Origin of O, in Spain

Case study 1: N of Barcelona-Vic
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Origin of O, in Spain
Case study 2: Madrid
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Origin of O, in Spain
Case study 3: Guadalquivir Valley

. 1500 | A-A
= Q
¢ 1000 | & TRN LFTZ
(7] o
SR |
0 o]
50 100 150 200 250 300 350 400 450
km
2000 ] A ] R
B-B . c-C D-D i

1500 VMLF Z Tt
1000 [ﬂﬂw | A

500 |~ * - LIRY
... *-'-..H_ iy L W “-,""'\*" A V =i, _,.*"{
5 '1,"'r.-"l " al 8 ‘J
J e f Y Wt

50 100 150 0 50 100 0 50 100 150

ms.n.m.




Origin of O, in Spain
Case study 3: Guadalquivir Valley

Average number of h exceedances > 150 ug m3 O, per site per year 2005-2018

Years with minimum of 75% APR-SEP hourly data availability. Minimum of 7 years of valid data within 2005-2018

0-13 [46]
13- 25 [10]
25-33 [5]




Origin of O, in Spain
Case study 3: Guadalquivir Valley
Average percentile 93.2 O, 2005-2017

Minimum 6 years of valid data: (minimum of 75% APR-SEP of O, hourly data availability)
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Origin of O, in Spain
Case study 3: Guadalquivir Valley
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Implications for air quality management

e The O; problem is one of the most complex in air quality; solutions are therefore complex as well

* We suggest implement measures for the most acute episodes in parallel with the structural actions
to reduce everyday O,

» Exceedances of 180ug / m3 h-O; are recorded in 7 specific areas of Spain and have overlying local,
regional and long distance contributions (Diéguez et al., 2014, Querol et al., 2016). Policies are
needed at all 3 scales, BUT THE LOCAL/REGIONAL ONE IS VERY IMPORTANT during the most acute
episodes

* The relative origins of O; (hemispheric, regional, local) vary in proportion in the different basins
areas of Spain

* Toreduce O; it is necessary to abate precursors structurally (May-August), rather than episodic

e Episodic measures can be effective for the most acute episodes if:

— Meteorological forecast of recirculation episodes and mixing layer depth (Millan et al., 1997 and 2000) are carried out
— Sensitivity studies for reductions of VOCs and NOy

* Peak episodes decreased in the last decade and urban O, is growing and the impact on increase of
radicals (and PM2.5 and OVOCs ) is demonstrated already



Citizen Awareness on Tropospheric O; Pollution : CAPTOR
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Levels and time-trends of O, in Spain

* Analysis of 2000-2015 O, data in Spain
. 245 AQ monitoring sites
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MANTILLA E., ESCUDERO M., ALONSO L., GANGOITI G., MILLAN M. On the origin of the
highest ozone episodes in Spain. Science of the Total Environment 572 (2016) 379-389.
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The complex atmospheric circulations driving O; episodes in the Mediterranean

UV, RO, HO,, OH

rO;

bVOCs

0;+NO - NO,+0,
- —— == rO;
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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
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Case study 1: N of Barcelona-Vic

2005-2017 (mean April-September)

O type period years initial' %/year |%/year min|%/yearmax| %/period | units/year |units/year min|units/year max| units/period |p-Value
APR-SEP concentration

CTL UB | 2006-2017 13 45,2 14 -0,6 2,4 17,8 0,6 -0,3 11 8,4 +
MON | SUT | 2005-2017 13 41,5 3,2 13 6,0 4,1 13 0,6 2,2 16,5 x
MAN | SUB | 2006-2017 | 12 58,0 13 0,0 2,5 15,9 0,7 0,0 13 89 *
TON RB | 2005-2017 [ 13 73,0 0,3 -0,5 14 3,7 0,2 -0,4 09 2,7

VIC SUB | 2005-2017 13 61,7 0,3 -0,3 1,7 41 0,2 -0,2 1,0 2,5

BEG RB 2005-2017 13 88,5 -0,5 -1,0 0,0 -6,1 -04 -0,9 0,0 -5,6

BdC RB 2005-2017 13 76,7 -1,6 -2,1 0,0 -20,5 -1,2 -1,8 0,0 -15,9 +
BER SUB | 2008-2017 10 72,3 0,7 -0,2 2,5 7,2 0,5 -0,2 1,8 5,4

AGU RB 2005-2017 13 88,9 -1,1 -1,6 -0,2 -13,8 -0,9 -1,4 -0,1 -12,2 *
STP RB 2005-2017 13 68,7 -14 -2,6 -0,8 -18,0 -0,9 -1,8 -0,5 -12,3 oxx
MAT UB | 2006-2017 12 71,6 04 -0,3 13 4,9 0,3 -0,2 09 35 +
MNR UT | 2005-2017 13 45,6 2,6 18 3,5 33,7 13 0,9 1,6 16,3 xk
PON RB 2005-2017 13 72,0 -0,1 -0,8 1,1 -1,5 -0,1 -0,6 08 -1,1

LSE RB 2005-2017 13 92,8 -0,2 -0,7 0,3 -2,7 -0,2 -0,7 0,3 -2,5

CON | Sul | 2005-2017 | 13 58,9 0,2 -0,4 1,6 2,9 0,2 -0,2 1,0 2,0

GAN RB 2005-2017 13 74,3 0,5 -0,4 2,0 6,1 0,4 -0,4 16 51

VGe SUT | 2005-2017 13 65,6 04 0,0 0,9 54 0,3 0,0 0,6 3,6

ALC SUl [ 2005-2017 13 73,9 0,5 0,0 15 6,8 04 0,0 1,1 51 *
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Case study 1: N of Barcelona-Vic
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14/07/2016 Case study 2: Madrid
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Madrid

Case study 2
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Case study 1: N of Barcelona-Vic

Day time Tl e 0; tropospheric background: T e
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Case study 1: N of Barcelona-Vic

Valores medios 2005-2017
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