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Outline

‘ July 2022 and September 2024 Campaigns: Particulate Matter

e Based on CHIMERE (CIEMAT) analysis

[ —

‘ July 2022 Campaign: VOCs & O; Intensive Measurement Period

e Gaseous Species: Multi-model assessment (CHIMERE, SILAM, MINNI)

September 2024 Campaign: VOCs & Os Intensive Measurement
Period

e Gaseous Species: Based on CHIMERE (CIEMAT)




e Based on CHIMERE analysis (CHIMERE 2023r3)

i

= Meteorology: IFS, 2022

= Fire Emissions: CAMS Global Fire Assimilation
System (GFAS), 0.1 0.1 degrees, hourly

= Boundary conditions EAC4 (ECMWF Atmospheric  Differences between simulations with and
Composition Reanalysis 4) without fires

Campaign 2022: 0.19, approx. 10km
Anthropogenic emissions CAMS-
REG_8-0, 2022

Campaign 2024: 0.152 (EU) + 0.059(SP),
Anthropogenic emissions EMEP, 2022



2022 Campaign: Impact
was most severe across
Northwestern (NW)
Spain.

2024 Campaign:
Significant anomalies
centered over Northern

Portugal
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PM2.5 levels, reaching
more than 75% .
Increments can range
between of 30-140
ug/ms3) in the most
affected areas.
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PM10 displays spatial
patterns similar to
PM2.5, though it is
slightly more localised
near the emission
sources.



pPPM — Primary Particulate Matter:

e Relative increases:
Over 75-100%+ in
fire-affected areas.

* Absolute
increments: 20-110
ug/m?3 at the fire
core.

* Major contributor to
PM2.5 in those
areas.
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SOA — Secondary Particulate Matter:
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The fire impact is
dominated by PPM,
according to the
models, with a much
lower SOA
contribution.
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It would be good to
revise the secondary
organic aerosol
formation mechanisms
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2024 vs 2022 — Key Differences
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Exceedance Days: Fire Attribution

PM2.5 daily limit
25 ug/m?

In 2022: fire-driven
exceedances affect NW
Iberia zone (parts of
Galicia, northern Portugal,
and Extremadura). In 2024
the signal almost entirely
within Portugal, with minor
spillover into Galicia.

Wildfire-attributable
exceedances reached up to
8 days in the most
impacted areas, particularly
during the 2022 campaign.

PM10 daily limit
45 pg/m?
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e Gaseous Species: Multi-model assessment (CHIMERE, SILAM, MINNI)
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‘ July 2022 Campaign: VOCs & O3 Intensive Measurement Period

e Gaseous Species: Multi-model assessment (CHIMERE, SILAM, MINNI)
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Monthly . increase (5-15%) in mean monthly
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Mean Value = . == .
o 203 o ,- p areas of NW Spain. In SW France,
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Impacts on Monthly Mean Value @
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Gaseous Species: Multi-model assessment (CHIMERE, SILAM, MINNI)

' July 2022 Campaign: VOCs & O3 Intensive Measurement Period
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e Models show quite good agreement
in identifying the wildfire signal across
the domain.

eAlthough the general trend is well-
captured, there is occasional significant
overestimation of specific concentration
peaks at certain times and locations.
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‘ July 2022 Campaign: VOCs & O3 Intensive Measurement Period

e Gaseous Species: Multi-model assessment (CHIMERE, SILAM, MINNI)
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‘ July 2022 Campaign: VOCs & O3 Intensive Measurement Period

e Gaseous Species: Multi-model assessment (CHIMERE, SILAM, MINNI)
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‘ July 2022 Campaign: VOCs & O3 Intensive Measurement Period

e Gaseous Species: Multi-model assessment (CHIMERE, SILAM, MINNI)
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ETHA & ETHE: High model agreement on fire-induced increases.




September 2024 Campaign: VOCs & Os Intensive Measurement
Period

e Gas phase pollutants




O3 — Ozone
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In contrast to the 2022
campaign, the spatial
extent of O3 increases
in 2024 was much more
limited, with fewer
areas experiencing
significant fire-
attributable ozone
impacts.




NO2 —

Monthly mean BIOWFIRES-BIO (imp. fires): NO2 2022-07
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2024 campaign: impacts
of fires on NO2 reflect
the fact that fires more
concentrated in one
area in Portugal

(in 2022 more emission
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HCHO — Formaldehide

Monthly mean BASE : HCHO 2022-07 Monthly mean BIOWFIRES-BIO (imp. fires): HCHO 2022-07 Monthly mean BIOWFIRES-BIO (imp. fires): HCHO 2022-07
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HCHO: positive fire
signal in both
campaigns.

(15-75%, monthly
mean over W |beria);

Absolute increments of
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Two drivers: direct
GFAS emission of HCHO
and secondary
formation via OH-
oxidation of fire VOCs
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OH —

Monthly mean BASE : OH 2022-07 Monthly mean BIOWFIRES-BIO (imp. fires): OH 2022-07 Monthly mean BIOwWFIRES-BIO (imp. fires): OH 2022-07
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July 2022:
predominantly
POSITIVE—

GFAS emissions - OH
formation (HCHO
photolysis -> HO2 ->
OH;

September 2024
Positive signal and
negative signal



C5H8 — Isoprene
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ISOP at fire source (W
Iberia 2022, Portugal
2024): reductions (-0.03
to -0.5 ppbv, monthly
mean)

ISOP in distal plume;,
slowing biogenic ISOP
consumption -> net
accumulation




7. Conclusions

Based on the July 2022 and September 2024 wildfire episodes over Europe using CHIMERE23R3 and
five models:

« PM,.; and PM;, show the strongest and most spatially robust fire signals. Model estimates significant
increases in PM2.5 levels, reaching more than 75% . Increments can range between of 30-140
ug/m?3) in the most affected areas. Fire-attributable exceedance days reached 8 (PM,.5) in July 2022
and 6 in September 2024.

« PPM is the main contributor in the fire-driven signal of particles. SOA presents much lower fire signal
(should model be revised?)

« All five models agree on the sign and broad spatial pattern of fire impacts for gas compounds.

* CHIMERE and SILAM show a slight increase (5-15%) in mean monthly O3 levels, over the fire-affected areas of
NW Spain. CHIMERE chim23r3 estimate increments up to 15-30 ppb in fire affected areas for concrete dates.

« HCHO increased robustly and consistently across all models in both campaigns, driven by direct
GFAS emission and secondary VOC oxidation.

* Isoprene shows reductions at the fire source (radical overconsumption) and positive anomalies in the
distal plume (OH suppression of local biogenic ISOP).

* OH shows a predominantly positive (increment) regional signal over the Iberian plume in July In
September Positive signal and negative signal
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SOAs & pPPM

Monthly mean BASE-NOFIRES (imp. fires): pPPM 2024-09

oPPM — Primary Particulate Matter
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Monthly mean BASE-NOFIRES (imp. fires): SOA 2024-09
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