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Context

National Air Strategy for 2020

* Gothenburg Protocol (2020)
* NEC (2030)

* Air quality levels for 2020
(modelling by University of Aveiro)

* Definition of policies and measures



Context

Pollutant ~ A2012-1990  A2012-2005
GHG O 13% -32%
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Sampling

Diffusive samplers - SO,, NO,, CcH, e O; +
PM10 (other equipment)

{ lasinns Vi
. \RCELOS
L ® vuarea
Regiao Autérioma r g Campanha
da Madeira\, . em
\ visEU areas urbanas
\ s aunhor
\ o
\ Campanhas / ..t Tubos de difusio
Madeira em areas de fundo sy ="
. ~ ° | Aglomeragdes
Tubos de difusao ® curarew © EORTALEGRE .
Regido Auténoma y
dos Agores
e Areas Urbanas
M5 N ® evord
.
S0 Miguel =y
Grelha (Continente)
.
Flores *  Pontos de amostragem goe Poota Degads
q I\
‘ Terceira [ ] Aglomeragoes ia 4
s
TER
Lot 2TeR Zonas Qiionn g

Regido Auténoma

dos Acgres

ATER-——&57ER

3 Valodosauss 3
b oral A

0 Campanha
B VM Yoou : * om
C B e . areas industriais
m
Al m Tubos de difusdo
- &umh i
Faial sdo Miguel O ®  Areas industriais
Castelo Branca '
2FAL /T 1FAI pelil M i +  Pontosde
L ' { GSMI . ST o amostragem
P S e A ST
,‘ T -l | Aglomeragses
- ’1sr§| & sacem as N r
2 7 " wio { Zonas
| A o s N D
Locais e tipo de 2 & ~

2 ponto amostrado 1 / /

s r o i § ooy : a4

g W U e |

A Rual do vatego LAogy "

- /4
&
Grandes vias de tréfego
fu-m" Ri0t Aglomeragdes
| & Zonas
)
A

Potendonagod p.feralovk
S ol
a



NO,

= rs . A 7
{ {
\ ®
& ¢ t\
X s
8
Aatosinhos 74l
T e
f P
Estarreja §
° /

Maximo ,
das duas T ' . 3

3 * j /
campanhas - Vig e "

3% 4 e i % 4 ee ¥{> Q Grandes éreas
NO2 (“glm3) ;}; 'Wﬁ Densidade {,‘:_” industriais
- Ay - ! ( )
. populacional | / b Eoien mordiis
11-2 o ) (hab./Km2) : B i
% L o
2-3 | <100 * e

Industria Quimica

Pasta de papel

Bl4-8 B 150-350 S

I 350 - 500
s -253 “"“"v‘ A B > 500

Petroquimica

Refinaria

* % H 0 0 -

Siderurgia

N 3-4 " 100 - 150 @ vj
)




SO,

[ ]
® Grandes éareas
industriais

Grandes fontes pontuais
$02 (ug/m3) @ Central Termica
0,7 -1 *  Cimenteira

¢ Incineradora
- 1-2 @ Industria Quimica
- 2.3 @ Pasta de papel

I Petroquimica
- 3-4 % Refinaria

¥  Siderurgia

.o

Estacdes meteol
(Instituto de Me!

rolégicas
teorologia)




NO2 (ug/m3)

11-2
g 2-3
= 13001800 .
ooorm =
Bl oo =a
= ::: - 4-8
- I 8-253
o
[ Tee——
03 (ug/m3)
0-60
Densidade
populacional
(hab./JKm2)
<100
= 100 - 150
[ 150 - 350
[ 350 - 500
‘ hidin 5 [ > 500
Estagbes meteorologicas -
Gnsitulo do Meleorologia)




Point sources o
Matosinhos
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Example: Sines Power Plant







Flue-gas desulphurization Denitrification
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Electrostatic precipitators




Real-time emissions measurements

. Example: Particles, CO, NOX, TOC,
HCI, HF
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Hazardous waste incineration

 Sampling equipment




Sahara/Sahel and forest fires (natural events

. Station monitoring data

. Modelling

. Satellite imagery




Natural events identification

Tools:

BSC-DREAM
SKIRON
NAAPs-NRL

Air masses retrotrajectories (HYSPLIT) Navy-
USA NRL

SeaWIFS, MODIS-Terra satellite imagery
TOMS
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ldentification fo natural events

Northern African events

hitp: / fwww.bsc.es/projects fearthscience /DREAM

BSC/DREAM 1Zh acc. Precipitation and MSL Pressure
60h forecast for 00z 23 MAY O7

*  Model BSC-Dream . .
(Barcelona Supercomputer Centre)  “" %
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ldentification fo natural events

Northern African events

University of Rthenms (AMAWFG) SKIRON Forecast
Oust Cencentration MNear Ground ':ugr“/mal 1M1/782/688 at 12 UTC
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ldentification fo natural events

Northern African events

NAAPS Surface Concentration (ug—m**3)

¢ MOdEIO NAAPS for 12:00Z 03 Sep 2007  Dust
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ldentification fo natural events

Northern African events

. Modelo Hysplit

. (NOAA/Dep. Commerce - USA)

MODELO ftp://www.arl.noaa.gov/pub/models
METEO FILES ftp://www.arl.noaa.gov/pub/archives/fnl

Source % at 3861 N 739W

Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 00 UTC 12 Jul 06
FNL Meteorological Data
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Job ID: 367514 Job Start: Mon Jul 24 15:28:10 GMT 2006
lat:28.61 lon.:-7.39 hgts: 500, 1500, 2500 m AGL

Trajectory Direction: Backward Duration: 120 hrs  Meteo Data: FNL
Vertical Metion Calculation Method: Model Vertical Velocity
Produced with HYSPLIT from the NOAA ARL Website (http /'www. arl.noaa .gov/ready/)




ldentification fo natural events

Northern African events
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. Satélite SeaWIFS (NASA)
SeaWIFS: for chlorophyll
Not éideal but good photos © (ex.: 05/Mar/1998)

http://seawifs.gsfc.nasa.gov/cgibrs/hrpt_browse.pl



ldentification fo natural events

Northern African events

Earth Probe TOMS
Absorbing Aeroscl Index for Aug 25, 2000

. Satélite TOMS (NASA)

0.7 141 1.5 1.% 2.3 2.7 3=
Asrosal Index

Aerosols index
Outdated

Coddard .S')'zuct,cg
Flight Cenier

EUROPA ESCALA GLOBAL
ftp://jwocky.gsfc.nasa.gov/pub/tmp/meduse http://jwocky.gsfc.nasa.gov/




ldentification fo natural events

Chemical mass balance

PMio
Y0 51.5
CO;>  pg.m3 9.12
SiO, ug.m=3 6.97
AlLO; pg.m3 2.58
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P,O. ug.m3 0.89 2.5% Al,O, = SiO,

Ca ug.m=3 6.08

Fe ug.m23 1.47 GRAVIMETRY PMi 61.3 pg.m3
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ldentification fo natural events

Chemical mass balance T
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DCEA-FCT/UNL, CCDRLVT, 2006



B & 8E R & 5B

Long distance transport

Origin of episodes
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Natural events

Metereology and probability of occurence

Tipo de evento

Periodo

Fonte e meteorologia

Fraca probabilidade,
apenas areas Sul

Eventos secos

Eventos secos

Novembro - Janeiro

Fevereiro - Margo

Abril - Junho

Julho - Agosto

Setembro - Outubro

Injeccdo atmosférica de poeiras
inibida, eventos de poeiras
apenas nas areas Sul (P. Ibérica)

Sahel
Nuvens de particulas do Atlantico
Anticiclones (Med+NAF)

Sahel a Sahara
Depressodes (SW Portugal)
e/ou Anticiclone (Med+NAF)

Sahara a Sahel
Depressbes (SW Portugal)
e/ou Anticiclone (Med+NAF)
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North African High in Surface
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Forest fires

 Satellite (ex: Modis Terra e Aqua), Databases (ex:
DGREF)




Forest fires

Combination of satellite imagery* + Model (Hysplit)

Integrated: 1200 UTC OCT 20 2007
to: 1600 UTC OCT 20 2007 : L @ -y
-20 OUT: 2007

*web fire mapper - b s
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Maximum: 7.2E-09 mass/m2
(identified az a zquare)
Minimum: 2.6E-13 mass/m2
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Plans and Programmes to
Improve Air quality




Before and after ZER Phase Il — Fleet characterization
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Before and after ZER — Emissions
(Lisbon Center)

Less cars, modern fleets = less emissions
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Before and after ZER — Emissions

Tipologias 2012
ipologias .

18%

(Lisbon Center)
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iberdade — 2001/2012
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Before and after ZER Phaase Il (AVL
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