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OBIJETIVOS

Identificar similitudes y diferencias en contribucién de fuentes a PM en el S-EU (5 ciudades)
Una vez identificadas fuentes clave de PM10 and PM2.5 el objetivo estratégico de AIRUSE
es el desarrollo, pruebas y propuestas de medidas especificas y no especificas para
entornos urbanos del S-EU que permitan alcanzar los valores guia y limite OMS-UE

Medidas de PM especificas
Lavado y aspiracion vias de trafico y aplicaciéon supresores de polvo de rodadura y polvo africano
Reduccion de emisiones de quema de biomasa
Reduccidon de emisiones canalizadas y fugitivas del sector industrial
Evaluar estrategias de otra regiones europeas (ZBE, vehiculos eco-eficientes, etiquetados, buques,
biomasa)




ESTRUCTURA: ACCIONES Y TAREAS

Trabajo adicional intenso en inventarios de emision, perfiles
guimicos y factores emision

Se expone en la presentacion

PEAIRUSE



ESTRUCTURA: SOCIOS Y COORDINACION
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B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5
¢ DO TRHEEE RS ATHENS : ;
5 4 e LiFE 11 ENVIESLC0S
Athens
+
Long term measurements BCN-UB FI-UB | MLN-UB | POR-TR | ATH-SUB
Mass 122 226 379 123 197
Elements 122 | 226 - 123* | 197% PIXE
oo |1on w2 e 2ad | iz 197 icp
ECOC 122 226 348 123 137 SUNSET
cc 122 226 | 89 123 197 | RRE
Daily Levoglucosan 324 243 Infrared
Mass 126 243 378 126 243 Ic
Elements 126 243 |G 126 | 283 | ac
PMZ2.5  |lons 126 243 | 374 126 243
ECOC 126 243 370 126 243
Levoglucasan 126 243 356 126 888
Houtly PM2.5-10 |Elements 716 504 504 888
PM2.5 Elements 714 504 504 157
*intercomparison between PIXE and ICP on Teflon filters
:intercomparison between Teflon {PIXE) and quartz {ICP] filters
® intercomparison between PIXE and XRF on Teflon and MCE filters

1047 PM10 samples
1116 PM2.5 samples




B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5

POR IR

Primary: 62%
Secondary: 38%

I:] Secondary organics

I:l Secondary inorganics
- Primary OM + EC

- Primary: Mineral dust

- Primary: Sea salt

PM2.5
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PM10 (media anual) PM10 (dias de superacion)
1. Road Traffic is the main source contributing to PM10: 31-38% (ATH 23%) 36-45% (ATH 15%)
1.1. Vehicle exhaust + traffic related NO;” are the main causes: 21-29% (ATH 15%) 30-34% (ATH 6%)
1.2. Non-exhaust vehicle emissions are also relevant: 8-11% 18-29% (ATH 3%, POR 6%)
2. Regional OC and/or SO,% dominated pollution: 20-26% (POR-TR 10%) BCN 19%, 2-6%
3. Local dust : 10-19% POR 27%, 1-4%
4. Biomass burning very relevant in POR & Fl (14-16%), less in ATH (7%) and negligible in BCN POR & FI (25-30%), ATH 1%, negligible in BCN
5. Industry BCN 11%, 4-5%, ATH <1% BCN 17%, <1-3%
6. Non traffic-NO, 6-8% (2% POR) BCN & FI 7-9% (1-2% POR & ATH)
7. Shipping 4% in coastal sites 3-4% in coastal sites
8. African dust ATH 14%, 1-4% ATH 52%, 1%
9. Sea salt POR 13%, 4-8% ATH 7%, 1-3%
10. Anthropogenic dust (Local dust + Non exhaust) reaches 19-25% 11-33%, ATH 4%
PM2.5 (media anual) PM2.5 (dias de superacién PM10)
1. Road Traffic is the main source contributing to PM2.5: 28-39% (ATH 22%) 32-42% (ATH 11%)
1.1. Vehicle exhaust + traffic related NO, are the main causes: 25-34% (ATH 17%) 31-40% (ATH 10%)
1.2. Non-exhaust vehicle emissions are also relevant: 5-9% (BCN&FI 1-2% ) 1-7%
2. Regional OC and/or SO,% dominated pollution: 19-37% (POR 13%) BCN & MLN 11-22%, 2-6%
3. Local dust: POR 16%, 2-6% POR 22%, 1-2%
4. Biomass burning very relevant in MLN, FI & POR (18-21%), less in ATH (10%) and negligible in BCN POR, FI & MLN (26-33%), <2%
5. Industry 5-12%, ATH <1% BCN 18%, <1-3%
6. Non traffic-NO, 3-6% (POR 1%) BCN, FI & MLN 6-9% (1-3% POR & ATH)
7. Shipping 5-7% in coastal sites 6-10% in coastal sites
8. African dust: ATH 6%, <1% ATH 45%, 1%
9. Sea salt POR 5%, <1-3%, <1%-1%

10. Anthropogenic dust (Local dust + Non exhaust) reaches 10-21%, BCN 7%, Fl 4% POR 15, 3-9%




B4. QUEMA DE BIOMASA

Contribution of biomass burning to PM,, and PM, ., % (ug m3) in AIRUSE cities

Contributions to the annual mean

14%(5) <2%(<0.5) 16%(3) ~-%(--) 7%(1.4)
Contributions to the mean of days
3 3

> 50 pg/m? PMyo (BCN > 40 pg/m’) 25%(16) <Q%(<05)  30%(22) ~%(~)  1%(0.6)

Contributions to the annual mean 18%(5) <3%(<0.5) 21%(3) 21%(6) 10%(1.2)

Contributions to the mean of days

3
>50 (40 BCN) pg PM,o/m* (>35 33%(22) <3%(<0.5)  33%(23)  26%(14)  2%(0.5)
png/m? PM, ; MLN)




B4. QUEMA DE BIOMASA

Biomass fuels: Based on forest inventories and information provided by the AIRUSE partners, wood species
widely used as biofuels in residential combustion in Southern European

Pinei{
(Rinus pinaster)
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B4. QUEMA DE BIOMASA

Biomass burning appliances

Traditional brick Traditional cast Eco-labelled Pellet stove
fireplace iron wood stove chimney-type
wood stove

[TITIT]
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B4. QUEMA DE BIOMASA

PM emission factors

200 +
180 -
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Fireplace Traditional Eco-labelled Pellet stove 20
woodstove woodstove i
0 T T T T T T 1
Pellet - type Pellet - type Pellet - type Pellet-type OlivePit Shell of Pine Almond
| I 11 I\ Nuts Shell

50 mg MJ! in Denmark & Switzerland
35 mg MJ! wood fuels & 25 mg MJ-! for pellets in Austria
27 mg MJ! in Germany




B4. QUEMA DE BIOMASA

6 7 e
529 [Pbj 1Zn]
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T T 1

Standards need to be established in the EU for elemental
composition of commercial wood pellets and chips to avoid the
inclusion of extraneous materials. Only Germany has standards
containing extensive trace element limits.




B4. QUEMA DE BIOMASA

PM2.5 & BaP emission factors

FIREPLACE
I Softwood Hardwood Briquettes
g PM, . kg* biofuel 7.02 16.9 13.8

Hg BaP kgt biofuel 260 475 31.4

TRADITIONAL WOODSTOVE
Softwood Hardwood Briquettes
3.64 13.5 9.02
46.7 322 85.3
ECO-LABELLED STOVE
Softwood Hardwood Briguettes
g PM,, kg biofuel 1.12 2.06 -
Hg BaP kg-! biofuel 1543 146 ===
PELLET STOVE

B PelletsT Pellets 1T Pellets IIT Pellets IV Olive pit ~ Shell of pine nuts  Almond shell

g PM,, kgt biofuel 0.49 1.51 1.77 1.35 3.12 2.19 2.07
Hg BaP kgt biofuel 4.43 nd nd 4.61 nd 17.2 9.19

g PM, ; kgt biofuel
Hg BaP kg-! biofuel

Es necesario certificar no solo el tipo de caldera, sino:
el tipo de pellet y su transporte y almacenamiento




B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

10 reports on evaluation efficiency of specific measures

Street cleaning — draft completed

Dust suppressants — draft completed

Low Emission Zones - draft completed

Discourage diesel cars — draft completed

Encourage use of EVs, HEVs and gas vehicles — draft completed
Eco-efficient car labels — draft completed

Traffic NOx abatement measures

Shipping

Biomass burning - agricultural and domestic sectors

o 0 N O U Rk WDN PR

10. Air quality/climate change synergies/interferences




BS: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION
Diesel car PM Emissions

Remote Sensing of Vehicle Emissions (Leeds autumn/winter 2014)
Source: James Tate, University of Leeds, 2015
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e  Average Euro 6 NOx seven times the type approval limit (ICCT, 2014)

Some Euro VI buses continue to have high in-use NOx emissions, depending on exhaust T (Carslaw et al, 2014)
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B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

EU Diesel market share increased from 36% (2001) to 55% (2013)

EU new car market share by fuel

80% -

70% -

60% -

50% -

m Diesel

m Gasoline
Hybrid

40% -

30% -

20% - EV

Source: ICCT, 2014
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ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE

B8

Diesel and gasoline fuel duty

s
%

Diesel

EU minimum rates:
Diesel 330€/1000 litres

petrol 360 €/1000
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B8: MITIGATION MEASURES — THE EXPERIENCE OF NORTHERN AND CENTRAL EUROPE

Efficacy of LEZs

e Difficult to determine e Little evidence of impact
on PM,,and NO,
concentrations outside

Germany
e EC/BCreduced

e Confounding factors e.g.
weather, other policy
measures, recession




B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

N
o
=
m

Efficacy of German LEZs

2
PM,,<7% e LEZs apply to cars as well as
*Munich (LEZ + HDV ban) PM, HDVs
ca.13%, and NO, <10%, e Generally more stringent
*But not all robust studies than elsewhere

eEarly phases studied




B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

Electric car market in Norway

Norway: New Electric Cars Sales
20000

/
15000
/

10000 /
5000
. o /

O I I I |
2006 2008 2010 2012 2014

Norway 5.8%; Netherlands 5.4%; EU-28 0.4% (2013)




B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

Norway electric car market

Long term fiscal incentives
from 1990s

Incentives added
sequentially until the
market responded.

The price difference
between BEV and petrol car
can be €1,000.

e Exempt from

e vehicle registration tax
 roadtolls
e VAT (normally 25%)

e Bus lane access
e BEVs -reduced annual tax

e Reduced rates on the main
coastal ferries




B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

Vehicle eco-label

Recommendations

«Mandatory EU wide scheme *Based on domestic appliances label (A to

G rating) with running costs.
*NOx, PM and CO, emissions, with no g) 8

weighting eUpdated on annual basis by allocating a

fixed percentage of models to each band.
*Apply to new & used vehicles IXed p g

eLong term public education is required

*To take account of real-world emissions
to support the eco-label

*‘Well to tank’ to enable ICEs and EVs to
be compared

[ TTITT]
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CONSIDERACIONES FINALES

Informes individuales en www.airuse.eu

Contribucién de fuentes a PM

Condiciones de lavado y aspiracion polvo rodadura
Uso de supresores de polvo

Uso de organo nanopolimeros

Quema de biomasa

Emisiones industriales

Medidas del norte y centro de Europa (10 informes)
Fuentes naturales

XN HWN =

Déjenos su direccion postal v le remitiremos los informes
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B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

LEZs

Number of ACLALLEL
Country LEZS Applicable vehicles Framework/
legislation

m——

Czech Republic HGVs

HGVs

Netherlands HGVs

Vehicles > 3.5 tonne

[ TTTIY

At mid 2014
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B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5

DAILY (P90.4)
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B2. HARMONIZED 2013 PM10 & PM2.5 SOURCE APPORTIONMENT
Example PM10
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B1: 5 CIUDADES TENDENCIAS 2001-2013 PM10 ANUAL
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B1: 5 CIUDADES TENDENCIAS 2001-2013 PM10 DIARIO
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B2. CONTRIBUCION DE FUENTES 2013 PM10 & PM2.5
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B8: ESTRATEGIAS Y ACTUACIONES DEL N Y CENTRO DE LA UE: EVALUACION Y ADAPTACION

Banning Diesel cars

New Cars: % Diesel

Greece 70%
1991 until 2011 — diesel cars banned in =~
. unti — diesel cars banned in
Athens and Thessaloniki 20% /'/\\/ /
40% 7 .
*Diesel 20% cheaper than gasoline 0o / oo
0 / —EU
*Rapid increase in diesel car sales since 20% /
ban lifted 10%
0% /\/J
London 2001 2006 2011

*2014: Attempts to ban diesel cars from London LEZ dropped due to public opposition
Paris
*2015: Mayor announces ban on diesel cars — LEZ

L E 1 L L L
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