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Objective: Long term action plan

o Estimate sector reductions necessary to achieve compliance with the
new AAQD in the city of Barcelona

PM,,: New annual limit value of 20 pg/m? exceeded at 12 stations in 2023
e Max. value: 26.2 pg/m3
e Reduction of 24% required for compliance

PM, .: New annual limit value of 10 pug/m? exceeded at 7 stations in 2023
e Max. value: 15.6 pg/m?3
e Reduction of 36% required for compliance

=

; ’1-: ELNtl:slmgﬂ.lNNov.\cmN C&ﬂme , Dublin, Ireland, 7-9 October 2024
a

: Y UNIVERSIDADES Enerpiticas, Medoambientales




(example for PM,,) .

Step 1: Identification of contributing sectors

Tools used:

SHERPA CAMS Sector Apportionment TOPAS
(CHIMERE) (LOTOS-EUROS)
https://agm.jrc.ec.europa.eu/Section/Shernan/Rackaround  httos://oolicv.atmosphere.covernicus.eu/dailv source  httns://airaualitvmodeling.tno.nl/topas/
PM10 Not comparable o
70.0 GNFR2: Industry
0.0 The tools mostly agree on the main GNFR3: Other stationary
sectors but the contributions can combustion
50.0 . :
differ a lot GNFR6: Road Tra.nsport
40.0 GNFR11_12: Agriculture
livestocke & other
30.0 :
agriculture
20.0 | 4
e Industry ji g 100 I I I I [
e Other Stat. Comb. oo ™ [ .
« Road Transport - 0o GNFRL  GNFR2  GNFRS  GNFR6  GNFR7 GNFR11 12 OTFER  RESIBUAL al
. ' ippi contrc :
Natlonal Shipping | m SHERPA CAMS-Sector-App-CHIMERE ~ m TOPAS/LOTOS-EUROS (Besides
e Livestock L _ natural)
* Other? — e Agriculture
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Step 1: Identification of contributing sectors

For PM, . we also compared e results with our own source allocation study
(TRANSAIRE Project; CHIMERE)

08019004 : BARCELONA : Barcelona (el Poblenou) ( URBAN BACKGROUND ) PM25

TR . NS
IRE

Not comparable

PM2.5 GNFR2: Industry
& 60.0 GNFR3: Other stationary
g) 40- 50.0 combustién
= 40.0 GNFR6: Road Transport
5 30.0 GNFR11_12: Agriculture
S 50.0 livestocke & other
§ 100 I I I I agriculture
S oo ™ [
oo  GNFR1 GNFR2  GNFR3 GNFR6 GNFR7  GNFR11_12 RESIDUAL
L 200
01/01/21 01/04/21 300
-40.0

m SHERPA CAMS-Sector-App-CHIMERE TOPAS/LOTOS-EUROS TRANSAIRE-CHIMERE
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Step 2: Estimating impacts for different areas in SHER |

Extract data in R script to get impacts for the
grid cells with observed exceedences

PM,,

Barcelona
City (BC)

Barcelona commuting
zone (BCZ) (excluding BC)

Example of impacts of a
given sector

Spain
(includes Barcelona FUA)
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Step 3: Devise reduction plan (e.g. PM, )

ii) Test scenarios (3) in

i) Sum potential impacts in Excel (no interactions): SHERPA and sum impacts in R N
RELATIVE POTENTIALS (%)
GNFR1 GNFR2 GNFR3 GNFR6 GNFR7 GNFR11 GNFR12 GNFR1 )
CITY 2.6 9.2 11.1 6.9 4.9 4.1 0.2
COMMUTING ZONE 0.5 7.9 12.1 4.4 0.4 2.8 0.4
SPAIN 3.6 14.6 20.2 10.2 5.4 9.1 3.4 12
POTENTIALREDUCTION  72% Potential impact when Impacts of
reducing emissions by 100% agricultural
PLAN (EMIS. REDUCTION %) emissions
GNFR1 GNFR2 GNFR3 GNFR6 GNFR7 GNFR11 GNFR12 GNFR11 12 from W|th|n
CITY 50 50 50 50 50 .
COMMUTING ZONE 50 50 50 the core city?
SPAIN 50

Selected emission reduction (SER)

PLAN REDUCTION (%)

GNFR1 GNFR2 GNFR3 GNFR6 GNFR7 GNFR11 GNFR12 GNFR11 12 O O o
Iy R S5 34 o4 Gives a mean concentration reduction of
gm“f““NGZONE 4.0 61 22 . 27% in the cells with exceedances
Potencial Impact (100%)*SER (because of interactions)
PLAN REDUCTION
| Not sufficient for compliance
< Sum of all the sector ff f P

- C: M reductions (meets
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Step 3: Devise reduction plan (e.g. PM, ;) -
iv) Test revised scenarios (3) in
iii) Refine scenario to obtain required reduction (%) SHERPA and sum impacts in R

in concentrations in grid cells with exceedances Core city

RELATIVE POTENTIALS (%)

GNFR1 GNFR2 GNFR3 GNFR6 GNFR7 GNFR11 GNFR12 GNFR11_12
CITY 2.6 9.2 111 6.9 4.9 4.1 0.2 4.4
COMMUTING ZONE 0.5 7.9 12.1 4.4 0.4 2.8 0.4 3.2
SPAIN 3.6 14.6

In reality there are an infinite
number of reduction combinations
that can meet the objective. Which

POTENTIAL REDUCTION 72%

PLAN (EMIS. REDUCTION &
GNFR1 GNFR2 GNFR3

CITY 75 75 H H 1
UG 26 . are more realistic/viable?
SPAIN — 50
PLAN REDUCTION . . .
GNFR1 GNFR2 GNFR3 GNFR6 GNFR7 GNFR11 GNFR12  GNFR11_12 Gives a mean concentration reduction O.f
CITY 2.0 6.9 8.3 5.2 3.6 o/ 4 1
COMMUTING 20NE o o1 a3 36% in the cells with exceedances
SPAIN 6.2 (because of interactions)

PLAN REDUCTION SUffiCient for compliance
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Results
P M 2.5

PLAN (REDUCTION %)

Puiblic
power
CITY
COMMUTING ZONE
SPAIN
PM,,
PLAN (REDUCTION %)
Puiblic
power

CITY
COMMUTING ZONE
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Other Stat. Industry
Comb.
75 75
75 75
Other Stat. Industry
Comb.
75 75
75 75

Road
Transport

75
75

Road
Transport

50

National _
Agriculture

Shipfing

National _
Agriculture

Shiffinf

25

More drastic
reductions required to
comply with PM, .
limit value

(larger reductions,
more sectors, larger
areas)
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Comments and suggestions (SHERPA)

e |t would help to have a list of sector names (have to put mouse pointer over the GNFR codes) iy
e Can’t save calculations for future analyses (e.g. the next day)

e Sometimes you can’t load a calculation that you saved (although it appears on the list)

e Agriculture in the city?

e Can’t map emissions used for base case
 How realistic is the base case?

e Can’t simulate complex scenarios

(e.g. reductions for different sectors over
different areas)

e Location of sites (selection of grid cells) PM,, concentrations > 90 pg m= in
' : th h of Spai
e Itis only part of the solution e south of Spain

The results need to be combined with information/optimisation of costs/viability
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Thanks!

e Project TED2021-132431B-100 (TRANSAIRE: Transition to cleaner air in Spain) funded by
MCIN/AEI/ 10.13039/501100011033 and by the European Union NextGenerationEU/PRTR
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pour un développement durable

Case study 1 : MILAN - Italy

The question we are trying to answer when we use Source Apportionment
method chosen is :

What emission reduction policies should have been put in place to stay below the
50 mg/m3 threshold for PM10 during this extremely high pollution episode in
Milan?

Tools used is CAMS-ACT
Point where exceedance occurs : Milan

The method applied to a short-term (episodes) using a long-term approach. We

focus on particular on the episode occurs on 18/02/2024
RSE universice [ [/
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‘ H de Strasbourg [ % Commission




EX
vl |INCRIS

Liberté . .
Fgatié  mailriser le risque
Fratenwité n dé veioPpem t durable

Procedure applied

How did we manage to answer the question?
Using the tools available on:

https://policy.atmosphere.copernicus.eu/
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Liberté . .
Egalité maifriser le risque
Frateruité pour un développement durable

Case study description
B T I IR

2024/02/18 Milan PMig CHIMERE
PMqo Max. (hourly) Evaluation of PM4p in Milan
2024-02-18:2024-02-21 (EMEP) 2024-02-18T00:00:00 - 2024-02-21T23:00:00
+ Max. concentration (ug.m-3) 200 i1 A .
_ Reyifivik ] R G
0 20 0 60 5 Lok ik
2B t k3
= i 1Ry, e,
! 2 TE b B
oslo  Taliinn = 8 CUILH 08 1 JREE 1 DR
GothenbuTg Riga u ) .a .
a &< w ] . i
Do Copenhagen Vilnius = i “_i._ﬁ‘ : I ",
» Berlin~ 5 A
B";‘_s.—se-!-!Rrag:e:. o
Fa.rls ® Vienna
° Bern o ) .t
®_  Zagreb Bucharest 0 T T T
Bilbao  * FBence®  sorif
Po.rto .Barc.eloﬁa.-n%me LN -y 0 50 100 150 200
LiskON b imaDemaliorea ® o A EEA Obs. (ug.m-3)
Malaga.  * Palermo ° Nicosia
L Valletta v e iaffic idustdal  m background
[ ]

200 Milan - CHIMERE

Reset zoom

— 150

100 -

PMyq (Hg.m-3

50

0 T T
Sun Feb 18 Mon Feb 19 Tue Feb 20

https://policy.atmosphere.copernicus.eu/daily _source_attribution/model_evaluation.php
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Liberté
Egalieé
Eraternité

maifriser le risque
pour un développement durable

Source Apportionment

2024/02/18 Milan PM1g CHIMERE
PM;o Max. (hourly) (@) Potential impact on PM,q in Milan
2024-02-18:2024-02-21 (EMEP) ) 2024-02-18T00:00:00 - 2024-02-20723:00:00 (mean)
+ Max. concentration (ug.m-3)
_ Reykjavik [
0 20 40 60
Oslo Talgnn
GothenbuTg Riga
Dut.blin Cop%n'hagen
Berlin
ﬁ“,'."tgge!-?'PrggLTe..
Pa."Be » Vienna
9
. e o 31 .Zﬂ réb Bucharest
Bilbao _ E@enw Sofid
Lish&h v?grogloﬁa ROme Thessaloniki
falencia ° o o )
Malaga,® ® Palermo  AMEMS  icosia ® shipping Natural Others Agriculture
. Valletta o @ Industry Residential @ Residual © Trafiic
.
300 Milan - CHIMERE
)
EI_ 200
o
=
o
= 100
... - N
0 | |
Sun Feb 18 Mon Feb 19 Tue Feb 20

https://policy.atmosphere.copernicus.eu/daily _source _attribution/sector_apportionment.php

R‘sg Université I I European
[ o ‘ H de Strasbourg == Commission




EX
Saovedll INCRIS

Liberté .
galité mailriser le risque
Frateruité pour un développement durable

PM,, concentration distribution

() Total concentration e L
(® Concentration () Absolute difference (O Relative difference

® Anthropogenic fraction

Design your emission scenario
{uniform reduction)
Traffic

8 —
reduction: 0% reduction: 100%

(i B

Industry — Value: 153.58
Lon lat: 9.21 45 47
reduction: 0% reduction: 100%
@
Residential

reduction: 0% reduction: 100%
(@i

Agriculture

reduction: 0% reduction: 100%
L)
shipping

reduction: 100% =T S Leaflet | @ DpenStreetiap contributors, CCHY-SA
(1) PM10 (daily mean) reference map including the main anthropogenic sources (agriculture, industry, traffic, residential
o heating, shipping and other) . The natural emissions (such as dust or sea salt) as well as other hemispheric sources
Other sectors @ are excluded.

r,:_;ﬁu,:ti: 0% reduction: 100% X Get map
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Emission reduction

Emission reduction

Agriculture 0% 50% 0%
Residential 0% 0% 50%
Traffic 0% 0% 0%
Industry 0% 0% 0%
Shipping 0% 0% 0%
Other sectors 0% 0% 0%

Concentration 153.58 143.57 118.43
% of reduction 6.52% 22.89%

by sectors
0% 0% 5%
0% 0% 0%
50% 0% 0%
0% 50% 0%
0% 0% 0%
0% 0% 0%

132.58 146.19 112.35
13.6/%  4.81% 26.85%

0% 0%

5% 0%

0% /5%

0% 0%

0% 0%

0% 0%
100.85 121.76
34.33% 20.72%

\ BSE lunvedrste %J
e Strasbourg

0%
0%
0%
/5%
0%
0%

142.38
7.29%

=

European
Commission
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pour un développement durable

Possible solutions

Sector recommended to act on and possible reductions :

Emission reduction

Agriculture 0% 5% 75%
Residential 0% 65% 75%
Traffic 0% 50% 50%
Industry 0% 50% 0%
Shipping 0% 0% 0%
Other sectors 0% 0% 0%

Concentration 153.58 46.30 48.68
% of reduction 69.85% 68.30%

SE l Université LJ = European
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Resulting concentration

Pollutant

| PM10 (daily mean) -

Forecast Base Time

& 2024-02-18

Valid Time

2024-02-18

(O Total concentration
® Anthropogenic fraction

@ Concentration (O Absolute difference (O Relative difference

Design your emission scenario
(uniform reduction)
Traffic
reduction: 0%
—

reduction: 100%

Industry
reduction: 0% reduction: 50% ERELVISTELERTILETY
—

i

Residential

—
— )

Agriculture

e
EEE——

Shipping

 reduction: 0%

[

reduction: 100%

Other sectors @

 redcton: 0%

[\ i

reduction: 100%

& Get map

PM10 daily mean (ug/m?), 2024-02-18 D+0
= SRy B2lees
s VT

Value: 46.30
Lon lat: 9.21 4547

Leaﬂe1 1 @ Openstreewap chtnbum(s CC-BY-5A

PM10 (daily mean) map mcludmg the main anlhropogemc suurces (agncullure industry, traffic, residential heating,
shipping and other) with an Europe-wide uniform emission reduction of: agriculture: 75 % ; traffic: 50 % :
% . industry: 50 % . shipping: 0 % ; other: 0 % . The natural emissions (such as dust or sea salf) as well as other
hemispheric sources are excluded.

residential: 65

Pollutant

PM10 (daily mean) -

EX
REPUBLIQUE
FRANGAISE

INERIS

alité maifriser le risque
ﬁm‘w pour un développement durable I

Forecast Base Time Valid Time

3 | 2024-02-18 2024-02-18 -

O Total concentration
@ Anthropogenic fraction

Design your emission scenario
(uniform reduction)
Traffic

reduction: 0%

Industry

reduction: 100%.

Residential

reduction: 0%

Agriculture

i rucion 75%)
Shipping

:

reduction: 100%

Other sectors @

reduction: 100%.

@ Concentration (O Absolute difference (O Relative difference

PM10 daily mean (ug/m?), 2024-02-18 D+0

Value: 48.68
Lon lat: 9.2145.47

Leafiet| ® OpenSireefhiap confribitars, CC-BY-SA
PM10 (daily mean) map including the main anthropogenlc sources (agriculture, industry, traffic, residential heating,
shipping and other) with an Europe-wide uniform emission reduction of: agriculture: 75 % ; traffic: 70 % ; residential: 75
% ; indusiry: 0 % ; shipping: 0 % : other: 0 % . The natural emissions (such as dust or sea salit) as well as other
hemispheric sources are excluded.

& Get map
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L ar .
Sealité mailriser le risque I
f‘; ité pour un développement durable

Exercise lesson

What issues did you find when answering the survey? What suggestions can you
make to improve it?

It was possible to arrive quickly and easily at an estimate and get an idea of which
sectors are most important for reducing concentrations. More importantly, by
taking into account the non-linearity of the system in this approach, it was also
possible to see from which percentage emission reductions we can have a
significant impact on concentrations (see example of the agricultural sector).

We did not attempt to combine these results with the Country/City CAMS Policy
Tools to further analyze the importance of the local and non-local sources. (but it
could have been done)
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Liberté

pour un développement durable

Case study : PARIS

Location of the receptor (point where exceedance(s) occur(s)) : Paris
The method applied to a long-term (episodes) using a long-term approach.
The year is 2019 (available in SHERPA website)

Tools used is SHERPA

Aim: we want to compare local reduction with reduction over All France

European

% Commission |
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Liberté . i
Fgalité mailriser le risque
Frateruité pour un développement durable

Case study

Country France
Pollutant PM10

Pollutant Level 28.19

Units ug/m3

Station type Traffic

Station area Urban

City Paris (greater city)
Population 9845879

2012

@ Background

Station Area
@ Industrial

Pollution Level O Taffic

This station shows exceedance of the EU 2030 PM10 LV (20 pg/m3). A reduction of PM10 ;_;
concentration by 28% is necessary to avoid exceedance & RSE “Hl;";b|g [ |1 European

== Commission
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Liberst mailriser le risque
ﬁﬂgﬂf:{ pour un déveiopp;meni d'umlfe
Moyenne annuelle par zone administrative de PM10 pour I'année 2019 1 3 /m 3
Polluant A : g ; : :
d'aprés les concentrations analysées, combinant modéle et observations
- £ - . it | rie 5’ ( i ; x .ll 2 Ml ‘; o f
Eai B TR B e (N < PM10
7 TR | pgim3 5

P — f | y
Année N XY ] | 0-15
e S N~ Y Tanl )J 15-20
i F=1 | R - el = 5
& - (e, R e A 20
fie | \ Legre nature/ r—lfj 30-40
r . \ & !éﬁ!ﬂﬂlor A iy

o W 5=
Indicateur ise-Pdys o R

e

T

Moyenne annuelle par -
zone administrative

(O Région
O Département
@® Commune

\euillez sélectionner une

région :
ILE-DE-FRANCE =« i
NORMANDIE .4
NOUVELLE-AQUITE
OCCITANIE
PAYSNDFIAIQIRF ¥

appui/risques-chroniques/mesure-prevision- S
qualite-air/qualite-air-france-metropolitaine MSE Universié || |

""" ‘ H de Strasbourg
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Liberté
Fgatié  mailriser le risque I
Fraternité n dé vuloppm t du rub.l'

Source Apportionment : PM10

urce allocation P90%- Bar diagram
i N

Impact of Emission reduction in the
greater Paris Area (lle de France)

B o contro Mo control [l GNFR1 B ocnrrz B cGurr3 B GnFr4a
Il cGuFRs GNFR6& B cGnFR7 B cnrrs GNFRS B GnFR10
GNFR11 B GunFriz

https://jeodpp.jrc.ec.europa.eu/eu/dashboard/voila/render/SHERPA/Sherpa.ipynb

Note: Surprisingly high importance of the « waste » sector
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Emission reduction by sectors

Emission reduction over Paris Region

Agriculture 0% 50% 0% 0% 0% 100% 0% 0% 0% 0%
Residential 0% 0% 50% 0% 0% 0% 100% 0% 0% 70%
Traffic 0% 0% 0% 50% 0% 0% 0% 100% 0% 70%
Industry 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Shipping 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Waste 0% 0% 0% 0% 50% 0% 0% 0% 100% 70%
Concentrati
on (pug/m3) 12.9 12.65 12.103 12.234 11.777 12.40 11.31 11.57 10.66 9.28
% of
reduction 0.225 1.94% 6.18% 5.16% 8.71% 3.88% 12.36% 10.33% 17.40% 28.06%

Note: Linear response (by design)

RSE [ Université M :
E European
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Liberté

Fgalité mailriser le risque
Fraternité pour un développement durable

Some results

Sector recommended to act on:

Emission reduction
Onl_y over All France
Paris area
Agriculture 0% 55%|
Residential 70% 559%0|
Traffic 70% 5090
Industry 0% 0%
Shipping 0% 0%
Waste 70% 0%
Concentration
(ug/m3) 0.28 9.20
% of reduction 28.06% 28.68%0

RSE |universte || [| JF
NSE e svasions _ = European |
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Frateruité pour un développement durable

Annual potential impact comparison : PM10

CAMS ACT/CHIMERE (2024*)  SHERPA (2019) CAMS SR/EMEP (2019)

Source allocation ar diagram

ILE DE FRANCE; PM10; NOx, NMVOC, NH3, PPM10, PPM25, SO
PM+g CHIMERE % :

Z
-]
#
]

PM1o EMEP

(@] (@] w

Average from daily means
Mon Jan 01 2024 - Tue Dec 31 2024

p

Average from daily means
Tue Jan 01 2019 - Tue Dec 31 2019

>

® Local: 20.8% ® Rest of FRA: 38.2%
® GBR:5.4% DEU: 5.4%
Natural: 19.7% Residontial: 19.0% @ BEL: 2.9% @ NLD: 1.6%
Agriculture: 18.3% Other contributions: 1... b4 ESP: 1':% @ PoL: 0.8% .
® Traffic: 11.8% @ Industry 10 0% : gﬁ' 0'4”* ey Hawral 18.4%
® SHP:6.7% ® Residual: -29.2% o ther alloc.: 5.1%
B o contro Mo control [l  GNFR1 B cnrr2 B cGurr3 B cnrre
B cuFRs GNFR& Bl GuFR7 B currs GNFRS B cGnFr10
GNFR11 B cnrFriz

SHERPA estimates that we can control almost roughly 50% of concentrations through reductions over lle de France (roughly 100x100km?2)
The city S/R in CAMS Policy tools estimate roughly a 20% impact through reductions in a 42x42km2 square
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Liberté . .
Fgalité maifriser le risqui e
Frateruité pour un développement durable

Some general remarks

SHERPA:

for easier understanding, replace “GNFR1”, “GNFR2" etc... by the name of the sector, or
at least “GNFR-A", GNFR-B” etc..

The name of the pollutants should appear on all graphs (risk of confusion PM10/PM25)
SHERPA: is it possible to apply different emission reductions on different country ?

CAMS/ACT: it would be interesting to add an interactive viewer of emission scenario for
annual indicators and not only the day-to-day forecast. At present only the overall potential
Impact is available only for yearly statistics

In general,
A reflexion is needed on bias correction in modelled source apportionment
Potential impact information is interesting to visualise which sector should be targeted
but a real scenario with reduction on the different sector at the same time is needed.

SE Université
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Liberté
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risque I
Fraternité pour un développement durable

Thank you for your attention
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1. What question are you trying to answer when you use a Source
Apportionment method (whether or not using online tools)?

2. How did you arrive at your conclusions based on the tools you used?
(You can illustrate your explanation with graphs or figures).

3. What issues did you find when answering the survey? What
suggestions can you make to improve it?



1. What question are you trying to answer when you use a Source
Apportionment method (whether or not using online tools)?

Local government requires Arpae to support in defining the best and more
fruitful measures to be taken in Emilia-Romagna AQ plans.

Which are the main emitting sectors that contribute to pollution in
Emilia-Romagna?

Which actions are to be done to attain AQ requirements in the whole
Emilia-Romagna territory?




2. How did you arrive at your conclusions based on the tools you
used?

First Step

A Brute Force Method has been applied.

Potential impacts have been computed by reducing the emission of primary
PM and precursor gases: 9 sector X 2 type of pollutant reduction = 18
scenarios. A surrogate model (RIAT+) has been used to simulate
concentrations instead of explicit simulations



Percentage contribution to anthropogenic PM10 by sector - Emilia-Romagna

agriculture and : _
Agricoltura Allevamenti

livestock _
primary
Primario
. PM10 antropogenico
trafic Traffico
wood heating IRisca!damento Legna secondary
Secondario
industry | Industria
Altro Traffico
[ Riscaldamento Non Legna
= Altro

mmm Produzione Energia



Percentage contribution to anthropogenic PM10 by sector - Emilia-Romagna

agriculture and : :
Agricoltura Allevamenti 33%

livestock _
prlmary
Primario 28%
trafic PM10 antropogenico
Traffico 27%
i seconda
wood heatmg IRiscaIdamento Legna 18% ry
. Secondario 72%
mdUStry Industria 9%
Altro Traffico 6%
[ Riscaldamento Non Legna <5%
= Altro <5%

s Produzione Energia <5%



2. How did you arrive at your conclusions based on the tools you
used?

Second Step

RIAT+ tool has been used to define which actions must be implemented.
These actions mainly involve agriculture and biomass: not only primary PM
but also NH3, NOx, VOC

The Emilia-Romagna AQ plan is in addition to CLE2030 that provides for a
significant reduction in traffic emissions.



3. What issues did you find when answering the survey? What
suggestions can you make to improve it?

We reported our experience, so that some questions related the web tools are
not fitting for our case

Q10 table was focused on primary PM, we split it in sectors and pollutant or
precursors

to solve PM10 daily exceedances
sector Area pollutant/precursor By how much %?
S2 Emilia-Romagna PM10 46
S7 Emilia-Romagna PM10 3
S10 Emilia-Romagna NH3 38
S7 Emilia-Romagna NOx 98
S3+54 Emilia-Romagna PM10 4
Emission reduction compared to CLE2030 scenario: results from RIAT+ optimisation




CT1 - Source apportionment

Exercise SA Practices Methods

ARPA LOMBARDIA Loris Colombo

*FAIRMODE

Forum for air quality modelling in Europe




Fill-in Template [1]

1 - Location of the receptor (point where exceedance(s) occur(s))
MILAN OR LOMBARDY REGION

2 - Short or long-term? Are SA results aiming at supporting short-term (episodes) or long-term (years) action plans?
We use long-term; short-term is quite different from different methods

RSE | université : -
o - E uropean
b | de Strasbourg = % Commission



Fill-in Template [2]

3 - Use of mandatory SA

A. Did you use SHERPA results? If yes, how (targeted sectors and areas) and why? If not, why?

SHERPA MODE 1: Source Allocation — Sectoral

- No more than 50% could be managed by regional actions plans (i.e. 20% is residential GNF3 and 10% is traffic
GNF6)

MSE Wﬁ % European

‘ H de Strasbourg == Commission |




Fill-in Template [2]
3 - Use of mandatory SA

A. Did you use SHERPA results? If yes, how (targeted sectors and areas) and why? If not, why?

SHERPA MODE 2: Source Allocation — Precursors

- About 50% of PM2.5 depends on sources outside the region (OBVIOUSLY EQUAL TO FORMER)
- In terms of emission contributions, share of PM is about 20% whereas NOX is 15%, NH3 is comparable with
NOX.

niversite _,-—'://
MSE Wrg H §¥\\K§ European

== Commission




Fill-in Template [2]

3 - Use of mandatory SA

A. Did you use SHERPA results? If yes, how (targeted sectors and areas) and why? If not, why?

SHERPA MODE 3: Scenarios

PM25, all sectors, all pollutants, Lombardy

PM25, all s
S o Ed =

ectors, all pollutants, Milano FUA PM25, all s

ectors, all pollutants, CNC Milano___
= e

ey

s

......

4%

- 50% all sector NOX-NH3
- 50% all sector NOX NH3 only agricultural sector
- 50% all sector NOX NHS3 only transport sector

These results could be compared to CTM FARM brute force
modelling already done within a Regional Project. We think that
the use of this section is useful to validate CTM results or to
make a priori evaluation where to act some air quality Plan.

Q RSF Université | | i\l\x\&i St

""" ‘ H de Strasbourg

== Commission



Fill-in Template [2]

3 - Use of mandatory SA

A. Did you use CAMS-EMEP-SR results? If yes, how (targeted sectors and areas) and why? If not, why?

A. Did you use CAMS-LOTOS-EUROS results? If yes, how (targeted sectors and areas) and why? If not, why?

What is the potential impact of local and country emissions reduction What are the contributions from countries to PMio25 concentrations?

on PM10/2.5? (Emission perturbation method for source attribution) (Tagging approach for source attribution)
e Uy o @ ol L (T S & ver - 9 oy - @ Fount - & uodd -

Average from daily means
Sun Jan D1 2023 - Sun Des 31 2023

+

Average from daily means

- 92012022 - i D31 202
o ®Locs 287 ® Restof Tas2.0%
@ CHE: 1.7% @ FRA 1.4%
® s .
.
e i SP: 068% ® sHP: 25%
= 3

Pl (ug.m-3)
go a
[
=
B
>
=
>

5

Seasonal source regions Season:

¢ Femza
al source re
¢ v ¢ N D

gi

2 I 9

W\ RSE [ unvarsia || | -\
M ‘ H de Strasbourg —-H % European |

== Commission




Fill-in Template [2]
3 - Use of mandatory SA
The two pie graphs are quite similar but there are some differences:

- REST is considered in a different way (it is obviously higher in EMEP)

- DUST is considered in a different way (LOTOS consider both natural and anthropogenic)

-  TOTAL PM: what is total PM simulated?
(https://policy.atmosphere.copernicus.eu/yearly air_pollution_analysis/model_evaluation.php?dmin=2022-
01-01&dmax=2022-12-31&year=2022)

REST LOTOS-EUROS: rest of PPM (PPM-EC-POM) REST EMEP: SOA, rest of PPM (PPM-EC-POM), PM water, and PM from forest fires
DUST: natural windblown dust and anthropogenic dust (traffic resuspension and agricultural): from January | DUST: natural windblown dust only (from IFC Boundary conditions and produced within the domain)
2024, these will be provided as separate dust contributions

GF | Université | =
Uh‘” ‘ H de Strasbourg % Commission




Fill-in Template [3]

5 - If you used methods in complement to each other, explain how and why
COMPARISON BETWEEN DIFFERENT MODELLING SYSTEM AND DATA VALIDATION
In order to understand better the CAMS product a comparison has been made:

OC/POM is similar except for EMEP (26%)

SOIL and DUST measured is similar for MEASUREMENTS AND LOTOS (natural+human)

S04 is similar except for FARM MODEL
NO3 is similar for all pie graphs

MEASUREMENTS IN PASCAL
MILANO

FARM MODEL

PM COMPOSITION 2022 MEASURED

HNO3- mS042- NH4+ mEC mOC

Soil

OTHERS

PM COMPOSITION 2022 MODELED
Soil OTHERS
1% 3%
NO3-
24%

o
35%

5042
14%

© NHa+
11% 12%

W NO3- m5042 NH4+ BEC mOC  Soil © OTHERS

PM;g

Average from daily means

& NO3: 18.TR
MH4: 7.4%

@ EC: g8%
DUST: 12.7%

LOTOS-EUROS

Sat Jan 01 2022 - Sat Dec 31 2022

Y

|

0 504 5.4%
POM: 35.6%
@ SEASALT: 1.9%

Rest: 2.7% :
/-

PMyg EMEP

Average from daily means

Sat Jan 01 2022 - S5t Dec 31 2022
@ NO3: 28.0% & S04 8.5%
MH4: 8.2%% POM: 28.2%
@ EC: 5.3% @ SEASALT 0.8%
DUST: 1.8% Rest: 24.3%

[ =

= "+ |=—=— Lommission



Fill-in Template [3]

SECTOR

PMF2023 PM10 Sectors Contribution 2023
AL - Industria IT1692A IT1692A
5% 3%
Pil4g CHIMERE
R Agricoltu
Average from daily means 23%  en
Sumn Jan 01 2023 - Sun Dec 31 2023 32.8%
1 N Energy
Esterno } Residenti)
26% Industry
W Road Trai|
- Aviation
[ G 00
. Mobile mi
R = Livestock|
Manure 3|
Natural
. Cther
= Bound
“\_ Traffico
® Residential: 34.4% @ Traffic: 20.6% Dust+ Risollevamento 15%
Agriculture: 20.5% ® Industry: 7.3% 17%
© Residusl: -12.7% Other contributions: ... X . . . .
= Agricoltura = Residenziale = Traffico = Dust+Risollevamento = Esterno
COONT | S SIS | o countes coniributon 2023
RY IT1692A IT1692A
Phlig EMEP
Average from daily means
Sun Jan 01 2023 - Sun Dec 31 2023
- TA
mmm Saharan Dust
- Seasalt
Other labels

@ Local: 35.8% @ Restof ITA: 507%
@ CHE: 1.7% @ FRA1ER
@ SVN: 1.0% @ POL: 1.0%
DEU: 0.8% & AUT: D.8%
@ ESP: 08% @ SHP: 2T%
Watursl: 2330

A\\ Y

c

niversité | |

European
Commission

‘ “ de Strasbourg



MAIN ISSUE

They consider also secondary pollution or not?
Seasonality presented is 3-monthly based, is it correct?

Which is the total concentration of PM10?

(https://policy.atmosphere.copernicus.eu/yearly air_pollution_analysis/
model evaluation.php?dmin=2022-01-01&dmax=2022-12-
31&year=2022)

GNFS vs SNAP?

Different results should be analysed in a deeper way (i.e. Different
emission, different meteo, different models)

SE u‘ H :; | sbourg & == European

“*-~— Commission



Fill-in Template [4]

6 - Which sector(s) do you recommend to act on? At which scale?
Based on results, we have observed different percentage rate of sectoral impact

For example: Milan Sector Residential is not unique values based on different SA method

Area 1 Area 2 Area 3 Area 4 Area 5

Sector 1

Sector 2

Sector 3
Sector 4
Sector 5

RSE [ Université || | - E
) : uropean
bﬁ?{;’: | destrasbourg % Coml?nission




Name of the
method and type
(tagging, brute
force,...)

SHERPA (brute
force — source
allocation)

METHOD

Goal Link

Estimate responses
on PM2.5 levels of
emission reductions
applied over different
spatial areas

https://agm.jrc.ec.europa.eu/Se
ction/Sherpa/Background

INDICATORS

For which
indicator is the SA
performed?

Modelling characteristics

. Temporal
Spatial coverage
. coverage &
& resolution .
resolution
Year based on PM2.5 yearl
EU at 6 km yearly

hourly data average

Which emission

pollutants?

NOx, NH3, SO2,
PPM25

SOURCES

Over which
time period?

Which emission sectors?

Transport, residential,
agriculture, shipping, industry, yearly

Over which
time average
period

Areas

City core (e.g.
Paris intra-
muros), greater
city (e.g. lle de
France), country,
EU

yearly

RECEPTORS

which spatial
average area

hot-spot
concentration
grid-cell within
the core city




Name of the
method and type
(tagging, brute
force,...)

SHERPA (brute
force — source
allocation)

METHOD INDICATORS
For which
Goal Link Modelling characteristics indicator is the SA
performed?
. Temporal
Spatial coverage P
. coverage &
& resolution )
resolution

Estimate responses
ok .PN.IZ'S Iec\;di.c’f https://agm.jrc.ec.europa.eu/Se EU at 6 k Year based on PM2.5 yearly
gmisston reguctions ction/Sherpa/Background g o hourly data average

applied over different
spatial areas

Which emission
pollutants?

NOx, NH3, SO2,
PPM25

SOURCES

Which emission sectors? .Over Wh'Ch
time period?

Transport, residential,
agriculture, shipping, industry, yearly

RECEPTORS

Over which
Areas time average
period

City core (e.qg.
Paris intra-
muros), greater
city (e.g. lle de
France), country,
EU

yearly

which spatial
average area

hot-spot
concentration
grid-cell within
the core city




X Reduction parameters

Computation Scenario Analysis

Name PM25_ALL_LOMBARDIA_TO

Air guality index PM25

Location Lombardia

Geogr. Entity NUTS

Precursors NOx, NMVOC, NH3, PPM25, S0x

PRECURSOR

NOx
NMVOC
NH3
PPM25
SOx

GNFR4

10
10
10
10
10

GNFR6

10
10
10
10
10

GNFR8

10
10
10
10
10

GNFR10

10
10
10
10
10

GNFR11

10
10
10
10
10

GNFR12

10
10
10
10
10




X Reduction parameters CLOSE

. . . PRECURSOR GNFR1 GNFR2 GNFR3 GNFR4 GNFR3 GNFR6 GNFR7 GNFR8 GNFR9 GNFR10 GNFR11 GNFR12
Computation Scenario Analysis

Name PM25_ALL_Lombardia_50

Air quality index PM25 NOx 50 50 50 50 50 50 50 50 50 50 50 50

Location Lombardia NMVOC 50 50 50 50 50 50 50 50 50 50 50 50

Geogr. Entity  NUTS NH3 50 50 50 50 50 50 50 50 50 50 50 50

Precursors MO, NMVOC, NH3, PPM25, S0x PPM?25 50 50 50 50 50 50 50 50 50 50 50 50
SOx 50 50 50 50 50 50 50 50 50 50 50 50
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X Reduction parameters CLOSE

; . . PRECURSOR GNFR1 GNFR2 GNFR3 GNFR4 GNFR5 GNFR6 GNFR7 GNFR8 GNFR9 GNFR10 GNFR11 GNFR12
Computation Scenario Analysis

Name PM25_ALL_Milano_80

Air quality index. PM25 NOx 80 80 80 80 80 80 80 80 80 80 80 80
Location Milano_ FUA NMVOC 80 80 80 80 80 80 80 80 80 80 80 80
Geogr. Entity  FUA NH3 80 80 80 80 80 80 80 80 80 80 80 80
Precursors  NOX, NMVOC, NH3, PPM25, SOx PPM25 80 80 80 80 80 80 80 80 80 80 80 80

SOx 80 80 80 80 80 80 80 80 80 80 80 80
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PMzs (g m-3)

Phlyo (pg.m-3)

FMzs CHIMERE

Average from daily means
Sun Jan 01 2023 - Sun Dec 31 2023

© Residential 28.2% © Agricuiturs: 20 8%
@ Traffic: 20.7% @ Industry: T4%
@ Residual: -13.6% Other contribubions:

Average from daily means
Sun Jan 01 2023 - Sun Dec 31 2023

D X

© Resdential: 24.4% @ Trafiic: 20.6%
@ Agriculturs: 20.5% ® Industry: 7.3%

® Residual -12T% Other contributions: ...
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Thank you for your attention




CT1 - Source apportionment
Exercise SA Practices Methods - comments

Velimir Mili¢

Darijo Brzoja

Dublin, October 7, 2024.

DRZAVNI HIDROMETEOROLOSKI ZAVOD

Fairmode technical meeting: FF: FAIRMODE

é CROATIAN METEOROLOGICAL AND HYDROLOGICAL SERVICE www.meteo.hr Dublin 07_09/10/2024 J Forum for air quality modelling in Europe



CT1 - Source apportionment : Exercise SA Practices Methods

Exercise

e Contribute designing an air quality plan in the framework of the EU
directive over your chosen domain for PM.

e Consult all <default available EU information> (SHERPA, CAMS ACT,
TOPAS...)

 Chosen domain was Zagreb FUA (Croatia)
* Long-term planning for PM10 using 2023. data

Forum for air quality modelling in Europe

DRZAVNI HIDROMETEOROLOSKI ZAVOD Fairmode technical meeting: *"FAIRMODE
% CROATIAN METEOROLOGICAL AND HYDROLOGICAL SERVICE www'meteo'hr Dublin 07_09/10/2024 g r‘




CT1 - Source apportionment : Exercise SA Practices Methods

Results : short overview
e All available sources were consulted

GNFR 3 (C) has the largest influence on surface concentrations of PM10

 SHERPA
* Largest annual average concentration of PM10 within FUA Zagreb is
just over the proposed target value with 20.037 pg/m3

* Reduction of GNFR 3 in Zagreb FUA by 30% would lead to reduction
up to 1.361 pg/m3

* Very probable additional benefit would be reduction of number of
daily exceedances

DRZAVNI HIDROMETEOROLOSKI ZAVOD Fairmode technical meeting: *"FAIRMODE
2 CROATIAN METEOROLOGICAL AND HYDROLOGICAL SERVICE ‘ www'meteo'hr g r

Dublin 07_09/10/2024 Forum for air quality modelling in Europe




CT1 - Source apportionment : Exercise SA Practices Methods

Aim of SA method — important questions

 We are not directly responsible for creating action plans, but we
are obliged to provide support in identifying important sources,
estimating impacts and providing comments on future plans.

 There are few important categories of questions:
 How much of pollution is ,local” (within control)

 What are the dominant antropogenic sources of pollution
within domain?
e Estimating impact of specific scenarios.

= . . . -
Z omnmmowmowiowme | wwwmeteo Fairmode technical meeting: o R e
. Dublin 07-09/10/2024

Forum for air quality modelling in Europe



CT1 - Source apportionment : Exercise SA Practices Methods

Comments on available tools
 SHERPA (online dashboard)

1. Source allocation — sectoral : without reductions to get

,baseline”. Largest contribution from GNFR 3 (21.19%) followed
by GNFR 2 with (7.84%) ...

2. Source allocation — precursors : without reductions to get

,baseline”. Largest contribution from PPM10 (36.4%) followed
by NOx (6.22%)

3. Further exploration on possible impacts of specific reduction
scenarios...

. . . -
Z oraanmoroneoroosazney | www.meteo.hr Fairmos technical meeting: o e ey B e
. Dublin 07-09/10/2024




CT1 - Source apportionment : Exercise SA Practices Methods

Comments on available tools e .
e CAMSACT '

1. Looks to be more oriented at short term plans, so i focused on D+0
horizon for multiple different dates

2. Looking at seasonal impacts, it is evident that GNFR 3 plays important
role during winter

3. \Very easy and intuitive to adjust scenarios and to illustate impacts

 Example : pick a day with daily exceedance and see if proposed
measures will be effective.

Fairmode technical meeting: F: FAIRMODE
Dublin 07-09/10/2024

DRZAVNI HIDROMETEOROLOS3KI ZAVOD
2 CROATIAN METEOROLOGICAL AND HYDROLOGICAL SERVICE www.meteo.hr

Forum for air quality modelling in Europe




CT1 - Source apportionment : Exercise SA Practices Methods

Comments on available tools
 CAMS : EMEP-SR, LOTOS-EURQOS, CHIMERE

* All available tools provided are very informative and provided

consistent results
1. country potential impact : about 50% pollution is from

outside HRV
2. Sector apportionment : GNFR C stands out

3. Chemical speciation

. . . -
Z CAMUCIOUTIOROOHIND . www.meteo.hr Fairmode technical meeting: il o s £ et e o Shing s
. Dublin 07-09/10/2024




CT1 - Source apportionment : Exercise SA Practices Methods

TOPAS
e One of the first available tools that was used.

1. Country and sector relative contribution (tagging)

2. Speciation data for entire year can be downloaded for
specified cities (including Zagreb)

3. Results show that largest impact comes from GNFR C
(29.4%) and local contributions (HRV 63.5%)

. . . -
Z CAMUCIOUTIOROOHIND . www.meteo.hr Fairmode technical meeting: o e ey B e
. Dublin 07-09/10/2024




CT1 - Source apportionment : Exercise SA Practices Methods

General comments
* Available policy tools provide excelent starting point

* |t would be nice to see/hear feedback from other interested
parties (policy makers...)

Fairmode technical meeting: rJ FAIRMODE

Forum for air quality modelling in Europe

DRZAVNI HIDROMETEOROLOSKI ZAVOD

- www.meteo.hr
CROATIAN METEOROLOGICAL AND HYDROLOGICAL SERVICE .

% Dublin 07-09/10/2024



WGl

Experience with SHERPA/CAMS-ACT for
Portugal

Alexandra Monteliro, Laura Silveilra
University of Aveiro, Portugal




Default Available EU Informations

(mandatory)
METHOD INDICATORS SOURCES
Name of the ;
For which . . . ..
method and o Link Modelling characteristi i dicator is the SA Which emission Which emission
type (tagging, oa in odelling characteristics indicator is the pollutants? e
brute force,..) performed?
;-
. Temporal
Spatial coverage
. coverage &
& resolution .
@ resolution
SHERPA Estima;e rleschnsis ) |
_ onPM2.5 levels o https://agm.jrc.ec.europ Transport, residential,
(brute force emission reductions a.eu/Section/Sherpa/BackEU at 6 km (L Lol el AL L NOX, NHS3, 502, agriculture, shipping,
pource applied over different 9round O CEE) average FEHZS industry
allocation) spatial areas
https://policy.atmospher
CAMS/EMEP SR e.copernicus.eu/yearly_a PM10, PM2.5
(ent1331on. ﬁﬁz?ﬁliﬁﬁigg‘zﬂﬁlySlS/coCAMS domain (yearly) NOx, NH3, SOX, |
perturbation/b httpsT//poliéy atmospher(30-72°N PM10, PM2.5, PPM25, PPM10, Co 1 -
rute force e.copernicus.eu/daily_so3oow'45°E) 03 (4-day NMVOC
impact) urce_attribution/country0.2x0.1° forecasts)
impact.php
Air Control
Toolbox https://policy.atmosp : Transport,
. CAMS domain . .
(Emulator of here.copernlcus.eu/da(30_720N PM25. PM10 . NO2 NOx, NH3, SOx, residential,
emission ily_source_attributio3oow_45°E) 03 ! ! " PPM25, PPM10, agriculture,
perturbation/b n/sector_apportionmenOIZXollo NMVOC shipping, industry,
rute force - t.php other
impact)

LOTOS - EUROS
tagging

https://policy.atmospher
e.copernicus.eu/yearly a .
ir_pollution_analysis/coCAMS domain
untry_contribution.php (30-72°N

PM10, PM25
(other species
available on

NOx, NH3, SOx, Countries (sectors

./ /oolic nospher 30°W-45°E) PPM25, PPM10, available on TOPAS

€.copernicus.eu/daily_SoQ,2x0.1° TOPAS site) NMVOC site)
urce_attribution/countr
santribution.php
= = Energy, Residential

combustion, Industry,
Fuel production,
Snlvent 11ce ROad

RECEPTORS
Over which which
Qverwhmh Areas time spatial
time period? average average
period area
City core
(e.g. Paris hot-spot
intra-muros) concentratio
yearly greater city n grid-cell
(e.g. Ile de within the
France), ® ®core city

country, EU

80 EU cities

City (ca Hourly, (average of
Long term 42x42 km2), daily, vyea grid cells_
country, rly correspondin
shipping, BICSince 2019 g to ca
42x42 km2)

@ 8& EU cities
™ m (_verage of

Long term EU daily, yeagrid cells

rly correspondin
Since 2023 g to ca
| 42x42 km2)

u u

80 EU cities
(average of
Countries, daily, vyeagrid cells

Hourly,

HEIMg A shipping, BICrly correspondin
Since 2019 g to ca
42x42 km2)

Countries



1. What question are you trying to answer
when you use a Source Apportionment
method?

e What is the relative contribution of the various
emission sectors?

e What is the potential impact of different measures
affecting sector emissions?



2. How did you arrive at your conclusions
the tools you used?

Area: Lisbon city
Pollutant: NO2
Year: 2023

Yearly alir Pollution analysis/Sector apportic

city area and - Ry demm R ; ; ] o . . o
FUA area > 300 km2 HEa NS : E FEEN e What is the potential impact of different measures affecting sector emissions?

FUA area > 300 km2

ﬁﬂ FUA area <= 300 km2 EER o5 ' R mm . e & Year -~ Q ciy ~ @ Pollutant ~ @ Model ~

Gostalda Capgri-ca"- ¢
n z

| Color palette ~ | . 2023 Lisbon PMa25 CHIMERE
Computation Source Allocation - Sectoral ALL a
Name FUA_Lisbon 77.575 GhFR12 + Average from daily means
Air quality index MOZ GNFRI11 — Sun Jan 01 2023 - Sun Dec 31 2023
Location Lishoa_FUA o — Reykjavik
Geogr. Entity ~ FUA 7a.082 ars
Precursors MO, NMYOC, WH3, PPM10, PEM25, S0x . " e
g, GNFRS v oOslo Helsinki
Macrosectar 72.589 2 enery A e e 0
Absolute values ALL . g i v ‘i’th;“b“rg Riga
% GNFRS b e
= NFRS = Dublin ® alréjmiasto o
..
70.096 GNFRS » Amsterdam ~ Poznai
o AdtherDresden o°
GNFR4 oFer Vo 0
o Nantes® zugbﬁ E?aislava
GNFR3 o y
Concentration r 90% 67.604 i i ] ,Befgamo_ .~ Bucharest
percentile: % \FR2 N = Porto Blll')ad" F,_ﬁr:ence Sofla Residential: 15.9% Industry: 9.7%
: . . 2. esidential: ndustry:
GINFR1 r [ Barcelorls Thessaloniki ° Ty °

M Liﬁg"" Walencia Naples A Agriculture: 6.6% @ Traffic: 5.4%
© clscomuuton  opencharts oW w W %= MRS e M e ® Resmar oo (COmercomERR T
Vall&tta

(© European Commission - Joint Research Centre



2. How did you arrive at your conclusions based on
the tools you used?

e D HERPA CAMS
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SHERPA: diversification 1in plotting results
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SHERPA: spatial analysis
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3. What issues did you find when answering the survey?

What suggestions can you make to improve 1it?

SHERP

Advantages:

* Provides a more detailed mapping
of the sectoral analysis of the
contribution to pollution

e Offers absolute and relative
otential pollutant concentrations
or each sector

Limitations: temporal analysis

CAMS-
ACT

Advantages:

° Overview related to temporal analysis
over a one-year period and regional
influences on the impact of emissions

* Useful for regional assessments and for
understanding the impact of international
and natural contributions

* Provides a more detailed temporal
analysis and territorial boundaries of the
contribution pollutants

Limitations: spatial analysis.



3. What issues did you find when answering the survey?

What suggestions can you make to improve 1it?

e Clarify and distinguish the purpose of the different
tools. It would be an advantage to have different
tools for different goals/purposes

e GNFR vs SNAP?? More homogeneity?

« “Sector apportionment” & “potential impact of
measures”?
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