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CAMS Policy Support:

Implemented by ECMWF as part of the Copernicus Programme
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CAMS Policy Support

The EMEP model is one of the
members of the CAMS
multi-model ensemble used for

Air pollution at target cities
4-day forecast (EMEP model)
PM10 Oslo

Max. concentration (yg.m-3)
— —

vaikta @ RestofEuope @ Local @ others

For more information and aditional resuits (past resuits, comparisons with observations and source tagging with the LOTOS-EUROS model), check out the pages:

cc10 allocation, . allocation/contributions, and the PMio

Our services

CAMS policy support provides a number of products and results that aim at supporting decision and policy making in the management of air
pollution episodes and reporting under European Directives. Policy services are based on the air quality regional services capacities to elaborate
added value products describing the evolu quality in Europe and the influence of the main anthropogenic sources, helping in designing

Air Control Toolbox Air Quality Reports

i Air Pollution Forecasts
The CAMS Air Control Toolbox offers a ot o P Find reports on major air pollution
flexible framework to explore the v 2 5 | %
allocation, allocation from countries of """’“: o ﬁE"'°"e (""e" pamdes;
3 t i ooy
PM10, PMy 5 and Os in European cities, geone forestfires ) es el a5 anus

and chemical speciation of PMy.

Reports Access
Data Access l A

assessment reports.

CAMS regional services, e.g.

operational daily analyses and

4-day forecasts of air quality, and

reanalysis.

Also, it contributes within CAMS

Policy Support Service.

... provides a number of products and results that
aim at supporting decision and policy making in

the management of air pollution episodes and
reporting under European Directives
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|
Source Contribution to EU Cities

: Country Source Apportionment EMEP &
’ LOTOS-EUROS -
T ST ESEESEEE models

22222222 PM10 =
PM10 Major alloc. of PM10 in Paris
zzzzzz .26 2023.01.25T22:0300 - 2023.01-29T2257:00
+

} In addition, modelled PM10 country allocation and chemical
composition and comparison PM10 with observations from 2019
onwards
1

‘ CAMS Policy Products: source allocation for PM and ozone
'

https://policy.atmosphere.copernicus.eu/

CAMS ACT: Air Control Toolbox

Read More CHIMERE (& EMEP)

Air pollution scenarios  Forecasts at target cities

Pollutant Forecast Base Time Valid Time
PM10 v B 20230126 2023-01-26 -

Natural
| Tafc
B Agricukure
W Industry
B Residential
B interact

Country scenano Chemical regmes
Target eity ‘ s _ i

PM10 pg/m3

' ' '
Thy, Jan 26 Fri, Jan 27 Sat, Jan 28

* Met (sum of contributions)

In addition: country scenarios, chemical regimes

opernicus
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Use of the Policy Products:
e understand origin of
episodes
e understand impact of
mitigation measures
(policy planning)
e identify sources
e compliance checking
® support
communication
towards the public
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Simulation domain: 0.25°x0.125° lon-lat

Emissions: CAMS-REG-AP_v5.1 (including condensables from Residential combustion)
Meteorology and Boundary conditions: IFS forecast (ECMWF)
Cities: 80 (popul > 500 000), defined as 3x3 grids (appr. 42x42 km)

Daily 4-day forecasts, starting at 3:30 UTC: 75 runs in total

1 Base run

40 city reductions (2 cities in each run)

31 country reductions

1 Shipping reduction, 1 BCs reduction, 1 all domain reduction

15 % reduction of all emissions for the source region:

For each city, hourly timeseries are produced for PM, , PM

ozone, Including source allocation

10’ 2.5

The results are visualized on the web interface CAMS Policy Support:
https://policy.atmosphere.copernicus.eu/
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| 'i @ EMEP forecast for Warsaw (28 Febr - 3 March 2023)

- Atmosphere
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Local/Ext. alloc. of PM10 in Warsaw
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PM. _, ozone:

10° 2.5’

Local (city) and long-range contributions

Top 10 sources-contributors

Chemical speciation for PM

EEA observations (for PM, ; currently)
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2022 ke PMi0 EAED 2022 Warsaw PM10 EMEP
Regions Obsery Regions  Chemical Species L
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MNatural: 10.3%
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2022 ‘Warsaw PM10 EMEP
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< 2020 High PM concentrations over Europe
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PM10 episode 20-27 March 2022

Atmosphere

JRierne Practically all capitals in central/western Europe experienced several days with daily

PM10 above 50 ug/m3

March 21 March 22 March 23 March 24 March 25 March 26

: B 03
MEP_ANA vs OBS: surface PM10 [ug/m?]: 2022-03-2MEP_ANA vs OBS: surface PM10 [ug/m?]: 2022-03-22 [ EMEP_ANA vs OBS: surface PM10 [ug/m?]: 2022-03-23 MEP_ANA vs OBS: surface PM10 [ug/m?]: 2022-03-24 [t EMEP_ANA vs OBS: surface PM10 [ug/m?]: 2022-0371E7-ANA Vs OBS: surface PM10 [ig/m?]: 2022-03-26 [Mean]
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(A
| PM10 episode 20-27 March 2022: analysis for Warsaw

Atmosphere
Monitoring  paily time-series of PM,, concentrations, source allocation and chemical composition
for Warsaw during the PM,, episode from EMEP model simulations.
https://policy.atmosphere.copernicus.eu/YearlyStatistics.php.
-  One of the most affected cities (4-7 exceedance
_ % _ days observed)
, ) ‘ ' -  The major sources of PM,, - domestic emissions
| pe WO g 10 3 ) : . from Poland (74% ): with contributions from the city
' iy o e e : e i itself 35% and the rest of Poland 39%.
020.Mar 21. Mar 22. Mar 23. Mar 24, Mar 25. Mar 26. Mar -> The main PM ComponentS: primary organic matter
= ® = (POM) and nitrate (NO,’), which contributed during
e . the most polluted days with around 40% and 15%

respectively.

jg.m-3

\ Natural: 4.6%
' Other contr.: 9....

‘ DEU: 4.2%
@ SHP: 25% 5 = e N
® czE:11% =

® LTu:22% -  EMEP model reproduced the development of the
S T S PM episode, but observed PM, j are underestimated
= 7 = (coarse model resolution; uncertainties regarding
9 nos:17.5% - } - condensables in primary PM emissions, not
-,h ® wia:7om ‘é accounting for temperature dependence of
' 8 SEsmum RE residential PM and ammonia emissions)
i 0 : Moteogn
20. Mar 21. Mar 22. Mar 23. Mar 24, Mar 25. Mar 26. Mar Cc;pﬁevm'!gh{§ - Egm::lonl o~ m:i?t%rt(JeIOQICGI


https://policy.atmosphere.copernicus.eu/YearlyStatistics.php

[Bodenkarte vom 12.07.2022 12:00 UTC

Ozone episode 12-20 July 2022:

Atmosphere
Monitoring

[Bodenkarte vom 15.07.2022 12:00 UTC

CAMS forecast support to the actlvatlon of EMEP Ozone IMP

[Bodenkarte vom 19.07.2022 12:00 UTC

Analysis of the ozone episode: CAMS71 report 3 in 2022

CAMS2_40 EMEP_ANA vs OBS: surface ozone [ug/m®]: 2022-07-14 CAMS2_40 EMEP_ANA vs OBS: surface ozone [1g/m?}: 2022-07-15 CAMS2_40 EMEP_ANA vs OBS: surface ozone [g/m?}: 2022-07-16 [18UTC]

EMEP_ANA vs OBS: surface ozone [ug/m

2022-07-12 CAMS2_40 EMEP_ANA vs OBS: surface ozone [ug/m?!
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Ozone episode 12-20 July 2022:

Milan
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f Atmosphere = Main sources contributing to O3 in Milan =
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On the days with higher ozone concentrations, the

P contribution from BICs decreased wrt that from

bl S e, ’ L L B e European sources within the CAMS domain,

." - - 1& 1 - - ‘% whereas the effect of domestic emissions increases
& A4 » (city emissions typically titrate ozone).

SOA portion in PM10 increases from 15% to >30%
from the days before and during the episode,
indicating increased VOC (biogenic, forest fires)
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Main sources contributing to O3 in Paris

03ugm3
03ugim3

03ugm3

Main sources contributing to O3 in Paris =

Sat Jul 16 Sun Jul 17 Mon Jul 18 Tue Jul 19

Paris - EMEP =

Mon Jul 18 Tue Jul 19

Chem. spec. of PM10 in Paris
2022.07-11T21:03:00 - 2022.07-15T21:57:00

PM10 ug/m3

PM10 ugim3

PM10 EMEP

Chem. spec. of PM10 in Paris

2022-07-15T21:03:00 - 2022-07-19T21:57:00

SOA in PM10:
2-5% to 20-25%

Forest fires
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Natural aerosol episodes happen on a regular basis
and may impact local air quality and cause/contribute
to exceedances of critical levels
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T:iiz?iirge Bilb N Hourly time-series of PM, j concentrations
“ fbao " and chemical composition from the 4-day
EMEP forecasts
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https://policy.atmosphere.copernicus.eu/DailySourceAllocation.php?date=2022-07-18&city=Madrid

Dust & Forest fires episode: 27 Sept - 4 Oct 2020

Atmosphere

Monitoring
>

>

PMI0 ug/m3

PM10ugim3

Pollution origin: southern Russia and eastern Ukraine

very hot and dry summer resulted in dry bare soils and dried vegetation
severe wind storm end of September gave rise to large dust storms and
grassland and forest fires

The combination of high pressure over Russia and the lows
over E/SE and Western Europe created a kind of channel,
where the air could stream from the south of Russia across
eastern Europe towards Scandinavia

PM10 (CAMS Ensemble forecast)

Saturday 03 VT: Friday 02
Model: ENSEMBLE Median Holght level: Surface Parameter: PM10 Aerosol [ ug/m3 |

R OE RS

Large amounts of smoke and soil dust were
transported by strong winds over Poland, northern
Germany, Denmark, Sweden, southern Finland
and then onwards through most of Norway.

30. Sep 1. Oct 2.0ct

Daily threshold

£ it

3. Oct 4. Oct

Hazy air in Western Norway.
Foto: Michael Schulz.
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@ Saharan dust episode: 13-18 March 2022

Atmosphere https://regional.atmosphere.copernicus.eu/
Monitoring

MARCH 14 MARCH 15 MARCH 16 MARCH 17

Tuesday 15 March 2022 00UTC CAMS Ver : Monday 14 March 2022 uur: Wednesday 16 March 2022 00UTC CAMS Verificati : Tuesday 15 March znzz 18UTC Thursday 17 March 2022 00UTC CAMS Verification t-006 VT: Wednesday 16 March 2022 18UTC Frida 2y 18 March 2022 00UTC CAMS Verificat hursday 17 March 2022 06UTC
Model: ENSEMBLE Median Height level: er: PM10 Aerosol [ ug/m3 Model: ENSEMBLE Median Height level: Surface PM10 Aerosol [ pg/m3 Model: ENSEMBLE Median Height level: Surface parameter: r: PM10 Aerosol [ pg/m3 ] Model: ENSEMBLE Median Height level: Surf: ﬂw 'PM16 Aerosol [ pg/m3 ]
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https://regional.atmosphere.copernicus.eu/

E Aerosol backscatter profiles from ceilometer network give
~uuadl indication of the height of dust layer

Monitoring

. adrid MARCH Bordeaux MARCH Paris MARCH Bern MARCH
 1a/15_

F Source: EUMETNET (e-profile.eu )

Norwegian

> Meteorological
pe C European .
6 :m.!g% - C:mml;slonl v Institute



A5 .3
| @ Saharan dust episode: 13-18 March 2022

Sat Mar 12 2022 - Fri Mar 18 2022
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Dust episode 26-29 March 2020

Atmosphere
Monitoring

The severe pollution episode on 26-29 March in parts of SE and
Central Europe was caused by dust originating in the Aralkum Desert.

PM10: Sofia Budapest

150

ug.m-3

22. Mar 24. Mar 26. Mar 28. Mar 30. Mar

Exceedances
100
- . : i

= 50 = =
Baily threshold ¥ 3 . Daily threshold
d i . -3

26. Mar 28. Mar 30. Mar

100

888

522“;‘-“‘__&_‘ (\

-
’L

PM10 (ug/m3)

3

N ®
5 No»”@ o Mﬁ“f e»zw o o5 1@» ﬁe@”

)
o LI} S L
& M Q»“-( o 1@3@,@ (¥ ,&y m

Source: EMEP model, CAMS71 source-receptor forecast
pernlcus

Ewrope’s eyes on Eaeth

DUST_26March2020

200
150
100

DUST_27March2020 ugm3
200

150
100

Norwegian
Eiropean ' Meteorological
commission | AAs  Institute




Atmosphere
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The EMEP model contributes to CAMS forecasting of air quality and pollution source
allocation

Operational 4-day source-receptor forecasts are performed daily

Hourly time series of source allocation (SA) are provided for PM. ,, PM, . and ozone

10°
(and chemical speciation for PM, and PM, ) for 80 EU cities
The results are used in the analysis of pollution episodes, documented in CAMS

Episode reports - one of the CAMS policy support products: examples of ozone, PM
(from anthropogenic and natural sources) episodes

LOTOS-EUROS is the other model contributing to CAMS SA for cities.

The results from EMEP and L-E differ due to differences in model formulations and
setup (resolution, city definition) and SA methodology - to be thoroughly investigated
within CAMEO project
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Thanks to my colleagues at MSC-W and CAMS team

Thank you for your attention
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@ PM10 Surface concentrations two models

Norwegian
Meteorological
v Institute




