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) INTRODUCTION

WHAT ARE THE SOURCES

OF AIR POLLUTION?

Outdoor air pollution affects urban and rural areas and is caused by multiple factors:
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pollution contributing to exceedances of limit values and negative health impacts

For policy makers and reporting obligations (AAQD) it is crucial to identify the main sources of air

K Which part of the pollution is from \

national sources?

* Which part is from neighbouring
countries

K such as Saharan dust?

 Which part is from natural sources,
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IDENTIFICATION OF SOURCE REGIONS WITH MODELS

Measurements do not provide direct information on the
source regions of pollution—> dependent on models that
can relate concentrations to emission locations

TNO Operational Pollution
Attribution Service (TOPAS)
Contributions at any place and time

!

Tagging approach
LOTOS-EUROS CTM

https://airqualitymodeling.tno.nl/topas/topas-eu/
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Soon also
NO,, SO,, O4

Component:
Total PM <25um v

Network:
Major Cities v

Station:
Potsdam v

PM10 and PM2.5
Maijor cities and eea
observation sites
~10-15 km resolution

Information on sector allocation labels

Sector origin:
Sector Total v

Information on country allocation labels
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IDENTIFICATION OF SOURCE REGIONS WITH MODELS

Measurements do not provide direct information on the
source regions of pollution—> dependent on models that
can relate concentrations to emission locations

TNO Operational Pollution
Attribution Service (TOPAS)
Contributions at any place and time
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Tagging approach
LOTOS-EUROS CTM

https://airqualitymodeling.tno.nl/topas/topas-eu/
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PM25 Sectors Contribution 2023
DE-POTSDA Potsdam

14.0%

Soon also
NO,, SO,, O4

Component:
Total PM <25um v

PM10 and PM2.5
N:J:cn Maijor cities and eea

observation sites
~10-15 km resolution

Station:
Potsdam v

Information on sector allocation labels

Sector origin:
Sector Total

on country ion labels

v download daily sector contributions download daily couniry contributions

PM25 Countries Contribution 2023
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https://policy.atmosphere.copernicus.eu/
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Policy Support | Daily Source Attribution > L Yearly Air Pollution Analysis ~ [l Reports  48% Workshops B Documentation @ FAQ

Overview . 5 < :
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City & Country impact

Country contribution

Sector apportionment
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CAMS policy support service

Use of the Policy Products:

e understand origin of episodes

e understand impact of mitigation
measures (policy planning)

e identify sources

compliance checking support

® communication towards the
public
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TNO TNO Metnorway o e Under what circumstances

LOTOS-EUROS EMEP do the methods provide
Tagging Sensitivity (15% ER) similar or different results?
Sensitivity (15% ER) Local fraction Are differences due to
l l different methods (non

linear chemistry) or

Contribution of sources at Potential impact of ER different CTM models?
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Harmonised set-up between models

2019
CAMS-REG version 6.1 emissions
CAMS-TEMPO emission time profiles

Heating degree days for residential
combustion

Boundary conditions and meteo IFS
0.2x0.1 resolution (4-10 km)
Output for 79 cities
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Comparison of methods & models used in CAMS policy products

LOTOS-EURQS tagging boundary contributions (in other sources in plots) also includes natural
contributions from the boundaries (as they were not explicitly separated into a fine and coarse
fraction).

Model difference
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sources ranked according to the EMEP brute force results for period

EMEP LF vs. EMEP BF

CAMEO — Copernicus Atmosphere Monitoring Service EvOlution

Top 3 Country Contributor to PMas dry [%]
yearly means between Jan and Dec 2019

LE BF vs. EMEP BF

LE BF vs. LE tagging
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@Eo Annual comparisons between models/methods

Top 3 Country Contributor to EC m i
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The primaries are causing the difference

ACT ACT EMEP EMEP LE LE
100% 15% BF LF BF Tag.

e Overall for yearly PM, ., differences in national contributions are larger
between models than methods - mainly attributed to primaries from

residential combustion, difference in model surface layer depth (20
versus 50 meter)
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(=Nl Differences due to model or method?
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Comparison of Secondary inorganic PM

For primaries differences between tagging and BF are in principle zero, for secondaries differences

CAMEO — Copernicus Atmosphere Monitoring Service EvOlution
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X-axis: Difference (RMSE) between methods (labelling vs BF)
Potential impacts from BF provide a different answer than contributions from labelling
Methods can provide complementary information
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We have showed a comparison of PM apportionment to countries from:

i Tagging which provides apportionment for assessment of contributions to actual concentrations

. Brute force (BF) and Local fraction (LF) which provide apportionment for assessment of potential impacts
of emission reductions

Overall for yearly PM, ; differences in national contribution are larger between models than
methods — associated with model settings such as surface layer depth

For the countries ranked 2"d and 3™ differences due to the model is of the same magnitude as
for BF vs labelling — in general all models and methods show good agreement

Local fraction provides very similar results to brute force in EMEP model

For primaries differences between tagging (contributions) and BF (potential impacts) are in
principle zero

For the non-linear species (e.g. NH4+, NO3-) the difference due to the model is of the same
magnitude as for BF vs labelling — differences due to method become more relevant on
shorter timescales- one should take into account the different purposes of the methods and
use them in a complementary way



Thank you for your attention!

Contact: renske.timmermans@tno.nl

[
L



